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IosicHuTe/ILHAS 3aTIMCKA

Pabouas mporpamMma no xumuu i odydaromuxcs 8-9 KjiaccoB cocTaBiieHa Ha OCHOBE TpeOoBaHMM K
pe3yinbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl  OCHOBHOTO 0O0IIero oOpa3oBaHMs,
MpeJCTaBICHHbBIX B @DenepaJbHOM T'OCYAapCTBEHHOM 00pa3oBaTeIbHOM CTaHJapTe€ OCHOBHOIO OOIIEro
o0pazoBaHMsl, ¢ YYETOM paclpeeN€HHbIX 0 KjaccaM IPOBEpsSEMBbIX TPeOOBaHUI K pe3yibTaraM OCBOCHMS
OCHOBHOM 00pa3oBaTeibHOM NPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUS M DIIEMEHTOB COJEp)KaHUs,
MPEJCTAaBICHHBIX B YHUBEPCAILHOM KOTU(HUKATOPE IO XMMHUH, a Takxke Ha ocHoBe [IpuMepHOI mporpaMMel
BOCIIUTaHMs OOYyYaroIIMXCsl IPU MOJIYYEeHUH OCHOBHOToO oOmero obpa3oBaHus u ¢ ydérom KoHuenuuu
npenojgaBanus yueOHoro mpeamera «XuMmus» B oOpa3oBaTenbHBIX opranuzanusx Poccuiickoit denepanuu,
peaM3yIonIuX OCHOBHBIE 00IIeo0pa3oBarenbHbie mporpammbl (yTB. Pemenuem Kommernn MunmpocBemeHus
Poccun, mporokon or 03.12.2019 N [IK-4BH). 1 OpHEHTHMpOBaHA Ha PEATHM3AlHI0 B IIEHTPE 00pa30BaHUS
€CTECTBEHHOHAYYHON U TE€XHOJIOTMYECKOM HalpaBICHHOCTEH

«Touka pocra», C M[eIbI0 pPa3BUTHA Yy OOYyYalOMIMXCS EeCTECTBEHHOHAYYHOH TI'pPaMOTHOCTH,
GbopMHpOBaHUS ~ KPUTHYECKOIO M KPEAaTUBHOI'O  MBIIIJICHHUSA,  COBEPLICHCTBOBAaHMS  HAaBBIKOB
€CTECTBEHHOHAYYHOW HAINpaBJIEHHOCTH, a TaKXe Ui INPaKTHUECKOW OTpabOTKM ydyeOHOro marepuana Io
yueOHbIM npeameraM «Puznkayn, «Xumusny», «brnomorus.

Ha o6a3e mnentpa «Touka pocra» obecnednBaeTcsi peaau3anusi 00pa3oBaTENbHBIX HPOrpaMM
€CTECTBEHHOHAYYHOW M TEXHOJOIMYECKOW HaIlpaBlI€HHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUH C
TpeOOBaHMAMH 3aKOHOAATENIBCTBA B chepe 00pa3oBaHus U ¢ yIETOM peKoMeHaaui denepanbHOro oneparopa
ydeOHoro mpenmera «Xumus». OOpa3oBarenbHas MporpaMMa I03BOJISIET HHTETPHUPOBATh PeaTn3yeMble 3/1eCh
MOJIXO/Ibl, CTPYKTYPY M COJIepXKaHUE MPH OpraHu3aluu o0y4eHHs XUMHUH B 8—9 Kiaccax, BBICTPOCHHOM Ha
6aze m000r0 M3 JOCTYMHBIX y4deOHO-MeToamueckux komiuiekcoB (YMK). Hcmonb3oBanue 000pymoBaHHS
[EHTpA

«Touka POCTa» MO3BOIACT CO34aTh YCIIOBUS:

e JUISl pAaCIIMPEHUs COAEPIKAaHUS IIKOJIBHOI'0 XUMUYECKOTr0 00pa3oBaHus;

e JUIs TIOBBIIICHHS TTO3HABATENILHONW aKTUBHOCTH 00YUaIONIMXCs B €CTECTBEHHOHAYYHOM 001acTH;

e JUISL Pa3BUTHUS JTUYHOCTH peOeHKa B Mpoliecce 00yueHus XUMHUH, €ro CIOCOOHOCTeH, (opMUpOBaHUS
U YJIOBJIETBOPEHUS COLMAIBHO 3HAUMMBIX MHTEPECOB U TOTPEOHOCTEH;

e Uil pabOTHI C OJJAPEHHBIMH IIKOJIBHUKAMH, OPTaHU3aLNN UX Pa3BUTHUSA B Pa3IHMUHBIX 00JACTAX
00pa3oBaTeIbHOM, TBOPUYECKOMN JCSITEIBHOCTH.

[Tpumensss uudposbie 1abopaTopun Ha ypoKax XMMHH, Y4YaIlMecs CMOTYT BBIIOJIHUTH MHO)KECTBO
71a00paTOPHBIX pabOT U FIKCIIEPUMEHTOB T10 MPOrPaMMe OCHOBHOM IIKOJBI.

KpaTkoe onucanue moaxonoB K CTpYKTYpUPOBaHUIO MaTepHalioB B 0Opa3oBaTenbHOil mporpamme (OI1)
IPEJCTABJIECHbI CIEYIOIINE Pa3/eIbl:

1. Metonpl n3y4eHHsl BEMIECTB U XMMUUECKUX SIBJICHUM. DKCIIEpUMEHTAIbHBIE OCHOBBI XUMUH .

2. [lepBoHavabHbIe XUMHYECKHE TOHATHS . 3 . PactBopbl. 4.OCHOBHBIE KJacChl HEOPTaHMYECKHX
coenuHeHnil. 5. Teopus >3aekTpoauUTHUYECKOW ucconuanuu. 6. Xumuuyeckue peakiuu. /. XUMHUYECKHe
3JIEMEHTHI (CBOWCTBA METAIIJIOB, HEMETAJIJIOB U MX COCMHEHUH ).

B ocHOBY BbIZIENE€HUSI TaKMX Pa3/leNioB 3I0KEH XUMUYECKHI 3KCIEPUMEHT, TPaJAULIMOHHAs CHUCTEeMa
m3ydeHuss xumuu. OCHOBHOW ¢GopMol ydeOHOW JeATETHHOCTH SIBJISICTCS XUMHWYECKUM OKCIIEPUMEHT,
IPOBOJUMBIN B BHJAE J1a0OpPaTOPHBIX, MPaKTHYECKUX padoT U jAeMoOHcTpauuil. JleMOHCTpaIroHHBIN
SKCIIEPUMEHT IMPOBOJUTCS B TOM CIy4ae, €CJIM OH ONAcCeH JJsl BBIIOJHEHHS YJallUMHUCSA WM UMEIOIIHMCS
puOOp NPEJCTaBICH B €AMHCTBEHHOM 3K3EMILISAPE.

Jasi u3ydyeHusi npeaMera «XHMHSD» HA ITane OCHOBHOIO o0miero oopasoBanusi orBoautcs: 136
YacoB:

8 xitacc - 68 yacos; 9 xitacc —68 vacos.

JlarHast oOpa3oBarenpHasi MporpaMma 00ECIeUYnBaeT YCBOSHUE YUAIIMMHUCS BAXKHEHIIINX XUMHYCCKUX
3aKOHOB, TCOPHH W TMOHATHH; (OpMHpYET TPEJACTaBICHHE O POJIM XUMHUHU B OKPYKAIOIIEM MHPE U SKH3HU
yenoBeka. [Ipu 3TOM OCHOBHOE BHHMMAaHHE YACISACTCS CYIIHOCTH XHUMHUYECKMX DPEaKIUd M METoJaM HUX
OCYIIIECTBIICHHUSI.

OnHMM W3 OCHOBHBIX NPHHIIMIIOB ITOCTPOCHHS TIPOTPaMMBI SIBIISCTCS MPHHIMIT JIOCTYITHOCTH
DKCIIepUMEHTAIIbHBIC JITaHHBIC, IOJYyYEHHBIC YYAIIUMHUCSA TIPH BBIIOJHECHUH KOJWYSCTBEHHBIX OIIBITOB,
MO3BOJISIOT YUYAIIMMCSI CAMOCTOSTEIBHO JIETIaTh BBIBOJIBI, BBISBISATh 3aKOHOMEPHOCTH. [101X0/pbl, 3aJ10)KCHHBIE



B COJEp’KaHUE MPOrpamMMbl Kypca, CO3JAI0T HEOOXOAUMBIE YCIOBMS Ul CUCTEMHOI'O YCBOECHMS YHalIUMUCS
OCHOB HAayKH, JUIsl 0OecliedeHHs] Pa3BUBAIOIIETO M BOCHUTHIBAIOIIETO BO3ACHUCTBUS OOYy4YEeHHS HA JIMYHOCTD
y4amierocs.

dopmupyembie 3HAHUS JOHKHBI CTAaTh OCHOBOM CHUCTEMBI YOEKIECHUW IIKOJIBHHUKA, IEHTPATIbHBIM
SJIPOM €rOHAYYHOTO MUPOBO33PEHHUSI.

Onucanue MmarepuajJbHO-TeXHMYeckoi 0a3bl neHTpa «Touka pocra», HCHOJAB3yeMOro s
peaJm3anuy 06pa3oBaTeJbHbIX NIPOrPaMM B paMKax NpenogaBaHus XUMHH

Hugposasa (komnvromepnan) navopamopusa (LIJ1), nporpaMMHO-annapaTHeIi KOMIUIEKC, JaTYMKOBAs
CHUCTeMa — KOMIUICKT y4eOHOro 00OpyHIOBaHMUS, BKIOYAIONINN W3MEPUTEIbHBIN 070K, uWHTepdelic KOToporo
MO3BOJISIET O0ECHeurBaTh CBSI3b C IEPCOHAIBHBIM KOMIBIOTEPOM, M Ha0Op [aTYUKOB, PETUCTPUPYIOMIMX
3HAYEHUS PA3IUYHBIX PU3NUYECKUX BETHUUH.

amuux memnepamypvl nJ1amuHo6blil — IPOCTON U HAAEKHBIA NaTYUK, IPEJHA3HAYEH JUIsl U3MEPEHUs
TeMIIepaTypbl B BOAHBIX pacTBOpax U B ra30oBbIX cpenax. Mmeer pasnuunblil quanazo” uzmepenuit or —40 no
+180 °C. TexHHMUECKUE XapaKTEPUCTUKH JaTUYUKa YKa3aHbl B HHCTPYKIMHU IO SKCILTyaTalUH.

Jamuuk memnepamypel mepmonapuulii TpeJHA3HAUYECH i1 u3MepeHus Ttemmeparyp ao 900 -C.
Hcnonp3yeTcst mpu BBINOJIHEHUHU DPAOOT, CBSI3aHHBIX C HM3MEPEHUEM TeMIepaTyp IUIaMEHH, IUIAaBICHUS U
pa3JIoKEHUs BEILECTB.

Hamuuxk onmuueckoit naomuocmu (Koaopumemp) — IPEJHA3HAYEH U1 U3MEPEHUs ONTHYECKOU
IJIOTHOCTU OKpAIIEHHBIX pacTBOpOB. Mcnonb3yercs npu uzyueHuu tem «PactBopb», «CKOpOCTh XMMHYECKUX
peakuuit», ornpeeNeHuy KOHIEHTPallui OKPAIIEHHBIX HOHOB.

Hamuux pH npenHasHadeH i1 U3MEpPEHHUs BOJOpoAHOro mnokaszarens (pH) BomHbBIX pacTBOpoB B
Pa3IMYHBIX UCCIIETOBAHUIX O0BEKTOB OKPYKAIOIIEH CPebl.

Jamuuk nekmponpogoonocmu TpPEJHAZHAYEH JUIS HU3MEPEHUs YAENBbHOM 3JEKTPONpPOBOAHOCTU
KHUJIKOCTEH, B TOM 4MCIE M BOJHBIX pacTBOpoOB BewiecTB. [IpumeHseTcss npu M3y4EHHU TEOpPUU
AJEKTPOJIUTUYECKON UCCOLMAINH, XapaKTEPUCTUK BOIHBIX PACTBOPOB

Jlamuuk x10pud-uonog UCIoIb3yeTcs JUIsl KOJIMYECTBEHHOTO ONPEAENICHHs COAepKaHUs HOHOB XJIopa
B BOJIHBIX pacTBOpAax, MOYBE, NMPOAYKTaxX NMuTaHus. K AaTuMKy MOJIKIIOYAeTCs MOHOCEIEKTHUBHBINA 3JIEKTPOJ
(MCD) (pabounii 351eKTPOT), TOTEHIIUAT KOTOPOTO 3aBUCHT OT KOHIIEHTPAIIUU OIPEAEIEMOr0 HOHA, BIaHHOM
ciydae oT KoHieHTpanuu aHuoHoB Cl'. ITorenunan UCD omnpenensitoT OTHOCUTENBHO 3JIEKTPOJa CpaBHEHUS,
Kak IIPaBUJIO, XJIOpcepeOpsHOro.

Jlamyuk Humpam-uonog NpenHa3HaueH U1 KOJUYECTBEHHOIO ONpEAEIECHUSI HUTPATOB B PAa3INUHBIX
00BEKTaxX OKPYKAIOIIEH CPeJIbl: BOJIE, OBOIIAX, PPYKTaX, KOTOACHBIX U3JIEIHUSIX H T.I..

Annapam ona nposedenus xumuueckux peaxyuii (AIIXP) ntpeaHasHaueH Ui TMONYYCHHS W
JEMOHCTPALMU CBOMCTB TOKCHYHBIX MAapOB W Ta3oB . JTH BEILIECTBA MOIYYAIOTCS B KoOJIOe-peakrope, U Ipu
HarpeBaHuu (uiau Oe3 HarpeBaHus) razoo0pas3Hble BEIIECTBA IMPOXOIAT Yepe3 IMOIJIOTUTEIbHbIE EMKOCTH
(HacazKkM) ¢ pacTBOpPAMHU PEareHTOB, BCTYMAIOT C HUMU B peakluio. M30bITOK ra3a moriomaercs KuAKUMUA 1
TBEPIBIMU peareHTaMH, a TAKKE aKTUBUPOBAHHBIM YITIEM. ATIapar yaiie BCero UCIOIb3YIOT I MOMyYSHHS U
JIEMOHCTpAIlUU CBOKMCTB XJiopa, cepoBojopona. Ilpubop ona oOemoncmpauyuu 3a6ucumocmu cKOpocmu
XUMUYECKUX PEAKYUTl Om PA3TUYHBIX PaKmMopoe UCTIONb3YI0T IPU U3YUYECHUH TEMbI

«CKOpOCTh XMMHYECKOM peakuum» U TemnoBoro s¢ddexra xumuyeckux peaxiuif. IIpubop naér
BO3MOXKHOCTb JKCIEPUMEHTAIbHO HCCIENO0BAaTh BIMSHHE HA CKOPOCTb XHMHUYECKUX PEAaKLUMH CIEAYIOMUX
(GakTOpOB: IPUPOABI pEarupyroIluX BELIECTB, KOHLEHTPALMM PEArMpyIOLINX BEILECTB, IUIOMIAAM TI'PaHUIIbI
pasnena (a3 B TeTEPOreHHBIX CUCTeMax (TIOBEPXHOCTH CONPUKOCHOBEHUS MEXIY pearupyronmMu
BELIECTBAMH ), TEMIIEPATYpPBl, KaTalu3aTopa, UHTMOUTOpA.

ITunemka-0o3amop — TPUCTIOCOOJIEHHE, MHCIIOJNB3yeMOe B J1abOpaTOpuM Il  OTMEpPUBAHUS
onpenenéHHoro oobéma >KUAKOCTH. IIMmeTkn BBITYCKAIOTCS NEPEMEHHOro M IOCTOSHHOro o0wnéma. B
KOMILIEKTH 000PYIOBAHUS TSI MEUIIMHCKUX KJIACCOB BXOJAT yJOOHBIE MUIETKU- J03aTOPBI OAHOKAaHAIbHBIE,
MO3BOJISOLIME HACTPOUTH HEOOXOTUMBINA 00BEM OTOMpPaEMOM KUAKOCTU B TPEX pa3IUYHbIX JUala30oHax.

bana xkombunuposannaa mnpepHazHAauYeHa JIJs HarpeBa CTEKISIHHBIX U (apdOpoBHIX COCYIOB, KOrja
TpeOyeTcst co3maTh BOKPYI HAarpeBaeMoro cocyJa paBHOMEPHOE TeMIepaTypHOe Toje, u30exarh
UCIIOJIb30BAaHUSI OTKPHITOrO IJIAMEHH U PacKaJ€HHOM ayiekTpuueckoi cnupanu. Kopmyc koMOMHMpOBaHHOMN
0aHu caenaH U3 amoMUHUA. JKUAKOCTHAsA yacTh KOMOMHUPOBAHHOW OaHU 3aKpBhIBAETCS KOJbLEAMH PAa3IMYHOTIO
IraMeTpa.

Ilpuébop ona nonyuenus 2az06 VCNONb3YETCs AJIS MOITYYEHUs] HEOONIBIIUX KOJIMYECTB T'a30B: BOJOPOAA,
KHCII0po/a (U3 MepoKCuaa BOIOpOa), YIJIEKUCIOro rasa.



Paboyass nporpamma nmo xumMuu s 8—9 kiaccoB ¢ HCIOJIBL30BAaHMEM 00OpPYAOBAHMS LIEHTPa
«Touka pocra»

Ha ©0aze mnentpa «Touka pocrta» ob0ecriednBaercsi peaju3alMs 00pa3oBaTENIbHBIX MPOrpamMm
€CTECTBEHHO- HAyyHOW M TEXHOJOIMYECKOM HalpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C
TpeOOBaHUSIMU 3aKOHO/ATENHLCTBA B chepe 00pa3oBaHus U ¢ YIETOM pekoMeHaanunii denepaabHOro oneparopa
y4eOHOro nmpeamera «XuMHUs.

OOpazoBaTenbHas IMporpaMma IO3BOJSET HHTETPUPOBATh pEATU3yeMble IOAXOJIbL, CTPYKTYpY U
coJiep)kaHUE TIPU OpraHu3aIuu o0ydeHus XuMuH B 8—9 KiaccaxX, BBICTPOCHHOM Ha 0ase JroO0oro wu3
JOCTYIHBIX Y4eOHO-MeTouuecKkux komiuiekcoB (YMK).

Hcnonb3oBanne obopynoBanusi «Touka pocray mpu peanmsanuu jgaHHod OIl mos3Bomisier cosmaTh
YCIIOBUSL:

-JI71s1 paCIIMPEHHs] COACPKAHUS IIKOIBHOIO XUMUYECKOT0 00pa30BaHus;

-JUIS IOBBIILICHUS [TO3HABATEIbHON aKTUBHOCTH 00YYaIOIUXCSl B €CTECTBEHHOHAYYHON 00J1acTH;

-JIJIs1 pa3BUTHS JTUYHOCTH peOEHKa B TIporecce 00y4eHUsI XUMHUHU, €r0 CIIOCOOHOCTEH, (HOPMUPOBAHUS H
yIIOBJIETBOPEHHUSI COITUAIEHO 3HAUUMBIX HHTEPECOB U OTPEOHOCTEI;

-1 paboThl ¢ OJApEHHBIMHM IIKOJBHUKAMH, OPTaHM3aLUU HMX PA3BUTUS B Pa3IMYHBIX OOIACTIX
00pa3oBaTeIbHOM, TBOPUYECKOMN JCSITEIBHOCTH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA

W3ydyeHne XUMUM B OCHOBHOM WIKOJIE HAIPaBJICHO Ha JOCTHXKEHHE OOYYaIOIIUMUCS JIMYHOCTHBIX,
METAaIPEIMETHBIX U NTPEIMET HbIX Pe3yJIbTaTOB OCBOEHHsI YUeOHOr o IpeiMeTa .

Juunocmuuwie pesynomamot

JIMgHOCTHBIE PE3yNbTAaThl OCBOSHHSI IIPOrPaMMBbl OCHOBHOT'O O0IIET0 00pa3oBaHusl JOCTHTAIOTCS B XOJI€
00y4eHUs XUMHMM B €IMHCTBE Y4E€OHOH M BOCIUTATENbHOM AesTenbHOCTH OpraHu3allid B COOTBETCTBHUHU C
TPaAULMOHHBIMUA POCCUNMCKUMU COLUOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMHU, IIPUHATBIMU B
o0IIecTBe MpaBWIAMH U HOPMaMH IIOBEJCHHS, U CIIOCOOCTBYIOT MPOILIECCAaM CaMOIO3HAHMsSI, CAMOPA3BUTHUS U
COLMATTA3AIUN 00 YJaAFOIITXCS .

JIn4HOCTHBIE Pe3yabTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

Ilampuomuueckozo 6ocnumanus

1. HEHHOCTHOrO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYpPHOMY, HCTOPHUYECKOMY M HaydHOMY
HacJIe/IMI0, MOHMMAaHMs 3HAYEHUS XU MHUYECKOM HayKud B JKM3HH COBPEMEHHOI'0 OOILIECTBA, CHOCOOHOCTH
BJIQJICTh JOCTOBEPHON MH(pOpManmeld 0 MEepeOBBIX JOCTHKEHUSX M OTKPBITHSIX MHUPOBOH U OTEUYECTBEHHOM
XUMHH, 3aMHTEPECOBAHHO CTU B HAYYHBIX 3HAHUIX 00 yCTpOWCTBE MUpPA U OOIIECTBA;

I'pasxicoanckozo éocnumanus

1. mpencraBieHHsI O COLMAIbHBIX HOPMaxX M IMPaBUIIAX MEKIMYHOCTHBIX OTHOLIEHUI B KOJUJIEKTUBE,
TOTOBHOCTH K pa3HOOOpa3HO COBMECTHOM /€STEIbHOCTHU MPH BHIMOIHEHUH Y4eOHBIX, T03HABATENIbHbBIX 33/1a4,
BBINOJIHEHUM XUMHUYECKHX HKCIIEPUMEHTOB, CO3/IJaHUHM YYEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAaHUIO
¥ B3aMMOIIOMOIIM B TpoIecce ATOH y4yeOHOH AeATeNbHOCTH; TOTOBHOCTH OIICHHMBATh CBOE IOBEIEHUE U
ITIOCTYIIKM CBOMX TOBApPHILEH C MO3UUMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN
IIOCTYIIKOB;

Ilennocmu nayunoz2o nosnanus

1. MUpOBO33pEHYECKUX MPEACTABICHUN O BEIIECTBE M XUMHUYECKOH pEaKlHUH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BH THS HAYKH M COCTAaBJIIIOIIMX OCHOBY JJISi IOHMMaHUS CYIIHOCTH HAay4HOH
KapTHHBI MHUpA; MPEICTABICHUIH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPUPO/IbI, B3AUMOCBS3IX YellOBEeKa
C IPUPOJHOM CPENOH, O POJIM XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

2. IO3HABATEJIBHBIX MOTHBOB, HAalPaBJIEHHBIX HA MOJIYYEHHUE HOBBIX 3HAHMM MO XMMUHU, HEOOXOANMBIX
1151 00bSCHEHHsI HAOJII01aEMBIX IPOLIECCOB U SIBJICHUI;

3. MO3HABATENBbHONW ¥ WH(POPMALMOHHONW KYJIBTYpPBI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHONW pabOTHI ¢
y4eOHBIMU TEKCTAMHM, CIIPABOYHOM JIUTEPATypPOMd, TOCTYITHBIMA TEXHUYECKUMH CPeICTBAMU MH(POPMAIIMOHHBIX
TEXHOJOTUH;

4. uHTEepeca K OOYYEHHI0O M TO3HAHHWIO, JIIOOO3HATENILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, UCCIIEIOBATEIbCKON N1€ATEIbHOCTH, K OCO3HAHHOMY BbIOOpPY HANpaBICHHOCTH U YPOBHS
00y4eHus B AajbHEHIIEM;

Dopmuposanus Kynvmypbl 300p06b:

1. oco3HaHHs LIEHHOCTU >KU3HM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 37J0POBbIO, YCTAHOBKHM Ha
3JI0POBBIN 00pa3 )KU3HM, OCO3HAHMS OCIIEACTBUN U HENPUATHSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOr o,
HapKOTHUKOB, KypeHHs), HEOOXOAUMOCTH COOJIOICHHS TIPaBUII OE30MaCHOCTH MPH OOPAIIEHUH C XUMUYECKUMHU



BELIECTBAaMHU B ObITY U pealibHOM KU3HU;

Tpyooeozo éocnumanus

1. KOMMYHHMKAaTUBHOW KOMIETEHTHOCTH B OOILECTBEHHO IIOJIE€3HOH, Yy4eOHOMCCIEea0BaTEIbCKOH,
TBOPYECKOM M JpYrUX BUAAX AEATEIbHOCTU; MHTEpeca K MPaKTUYECKOMY HU3Y4eHMIO mpodeccuid m Tpyna
Pa3IMYHOro poja, B TOM YKCJEe HAa OCHOBE MPUMEHEHHS MPEIMETHBIX 3HaHUHN 110 XMMHUH, OCO3HAHHOTO BhIOOpa
WHIVBUIYAIBHON TPAeKTOPUHU MPOIOIKEHHSI 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

DKonozuueckozo eocnumanus

1. sKonoruuecku 1eaecooOpa3HOro OTHOUICHUS K MPUPO/Ie KaK UCTOUHUKY JKU3HU Ha 3eMile, OCHOBE e¢
CYIIECTBOBAHMUS, TOHUMAHHUS IEHHOCTH 370pPOBOT0 U 0E€30MacHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K COOCTBEHHOMY (U3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOJIEHUS IpPaBHII
0e30I1acHOro MOBEACHUS IPU PadOTe C BEUIECTBAMHU, a TAKXKE B CUTYALMSIX, YIPOXKAIOIINX 30POBbIO U KU3HU
JTIIOIEH ;

2. crIOCOOHOCTH TPHUMEHSITh 3HAHUS, IOJNy4aeMble IpPU H3YYEHUM XUMHUH, [JIs peuleHus 3ajaad,
CBSI3aHHBIX C OKPYXKAIOILIEH MPUPOAHON Cpefoi, MOBBIIMICHUS YPOBHS SKOJIOTHYECKOH KYIbTYphl, OCO3HAHUS
rJI00aJTEHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel X PEIeHuUs TOCPEACTBOM METOAO0B XUMUH;

3. DKOJIOTHYECKOTO  MBIIUICHHUS,  YMEHHS  pPYKOBOJACTBOBATHCS UM B [I03HABATEJILHOM,
KOMMYHHUKATHUBHON U COLMANIBHOMN MpPaKTHKE.

MeTtanpeaMeTHbIe Pe3yJbTaThl

B cocraBe MmeranpeaMeTHBIX Pe3yJbTaTOB BBIACIAIOT 3HAUMMBbIE JJisi (OPMUPOBAHUS MUPOBO33PEHUS
oO0IlleHay4HbIe TOHATHS (3aKOH, TEOPHs, MPUHIIMII, TUIOTe3a, (PaKT, cucTeMa, MpoLecc, HIKCIEPUMEHT U 1p.),
KOTOpbIE UCIOJIB3YIOTCS B €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETax M MO3BOJSIOT Ha OCHOBE 3HAHUM M3 ITHX
peaMeToB (GOPMHUPOBATH MPEJCTABICHNUE O IEJIOCTHONW HAYYHOH KapTHHE MHpPA, U YHHBEPCAJIbHBIC Y4eOHBIC
neicTBrs (TO3HABATEIbHBIE, KOMMYHHKATUBHBIC, DPETYIATHBHBIC), KOTOphIE OOecrednBaoT (GOpMUPOBAHNE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBJICHUIO YU€OHOM NesITETbHOCTH.

MertanpeaMeTHble pe3yabTaTbl OCBOEHHUS O00pa30BaTEIbHOM MPOrpaMMbl [0 XUMHH OTPaXKaroT
OBJIaJICHHE YHUBEPCaIbHBIMU [103HABATEIbHBIMU JCUCTBUSIMH, B TOM YHUCIIE:

bazoevimu nozuueckumu oelicmeuamu

1. ymenueM ucnonp30BaTh NPUEMBI JOTMYECKOI'O MBIIUIEHUS MPU OCBOCHHWM 3HAaHUM: pacKphIBaTh
CMBICIT XUMHUYECKUX TOHATUN (BBIICTSATh WX XapaKTEepHbIC MPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b C IPYTUMU
MOHSITUSIMU ), UCTIONIb30BATh MOHATHUS U1 OOBSICHEHUS OTJIENbHBIX ()AaKTOB U SIBICHUI; BHIOMPATh OCHOBAHUS U
KpUTEpUU JUIsl  KiIaccHU(PUKAIMK XMMHYECKAX BEHIECTB M XHMHYECKUX PEAKIHi; yCTaHABIWBAThH
MPUYMHHOCIEACTBEHHbIE CBSI3M MEXJAY OObEKTaMH M3YUEHHUS; CTPOUTH JIOTUYECKUE PACCYXKJIEHUs
(MHIYKTUBHBIC, ACTYKTUBHBIE, 110 aHAJIOTUH); JIeJaTh BBIBOABI M3aKIIIOUCHUS;

2. yMEHUEM TIPUMEHSTH B MPOLIECCE MO3HAHMS CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, UCIOIb3yEMBIE B
XUMUH, TPeoOpa30BhIBaTh MUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE MPEICTABICHUS — XUMHUYECKUHN 3HAK
(cuMBON 37eMeHTa), XuMudeckasi (opMylia U ypaBHEHUE XUMUYECKOW peakluu

— MPU pPelIeHUU y4eOHOIMO3HABATEIBHBIX 3aa4; ¢ YIETOM dTUX MOJCIBHBIX MPEACTABICHUIN BISBIISTH
U XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU M3Y4aeMbIX OOBEKTOB — XMMHMUECKUX BEIIECTB U XUMHYECKUX
peaKIuii;

bazoevimu uccnedosamensvckumu oeiicmeuamu

1. ymeHHeM HCNONb30BaTh IOCTABJICHHBIE BOIPOCHI B Kau€CTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KayecTBEe OCHOBBI /U1 (DOPMHUPOBAHUS TUIIOTE3BI 10 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

2. mpuoOpeTeHne OombiTa MO TUIAHUPOBAHUIO, OpraHUW3allid W TPOBEJICHUI0  YYCHUUYECKUX
AKCIIEPUMEHTOB: YMEHHE HaOII0JaTh 3a XO JIOM IPOLEcca, CaMOCTOSTENbHO POrHO3UPOBATh €r0 pe3yibTar,
dbopmynupoBaTh 0000IIEHHUS] U BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOIO OIBITA, HCCIEIOBAHUS, COCTABIISThH
OT4€T O MPO/IENaHHON paboTe;

Pabomoii c ungpopmayuen

1. ymeHuem BeIOMpPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UH (OPMAIUIO PA3TUYHBIX BUAOB U (GOpM
NPEACTABICHUS, MOJIYYaeMyl0 €3 Pa3HbIX MCTOYHUKOB (HAy4HONONYJISpHAs JIUTEpaTypa XHMHYECKOTrO
COZIep>KaHus, CIIpaBOYHbIE 1TOCco0Ous, pecypchl MHTepHEeTa);

2. yMEHUEM TPHUMEHSTh PA3JMYHBIE METOJAbI M 3allpOoChl TPU IO UCKe W 0oTOope WH(pOpMAIHMU |
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JJs BBIMOTHEHUS Y4YeOHBIX M TO3HABaTENbHBIX 3ajau
OIPENEeNEHHOr0 TUTIA; TPUOOPETEHUE OIbITa B 00JIACTH MCIIOIB30BAHUS HH(POPMAIIMOHHO- KOMMYHUKATUBHBIX
TEXHOJIOT Ui, OBJIaJIeHUe KYJIbTYpOil aKTUBHOI'O HCIIOJIb30BAHMSI PA3TMYHbBIX TOMCKOBBIX CHCTEM;

3. yMEHHEM UCMOIb30BaTh U aHATM3UPOBATH B Mpoliecce Y4eOHOM U UCCIIe0BaTEeIbCKOM AesITeIbHOCTH
MH(OPMALIUIO O BIUSHUU POMBIIUIEHHOCTH, CETTLCKOI'0 XO03s5ICTBA U TPAHCIIOPTA HA COCTOSHUE OKPY)Karolei



IIPUPOJHON CpELbI;

Ynueepcanvnvimu kommynukamuenvimu delicmeuamu

1. ymenuem 3a7aBath BOIPOCH! (B X0/€ AMAJIOra W/WIN JUCKYCCHH) MO CYLIECTBY OOCYKIaeMOM TeMbI,
(bopMynupOoBaTH CBOM MPETIOKECHNS OTHOCUTEIIFHO BBITIONHEHUS MPEIOKESHHON 3a1a4H;

2. IpUOOpEeTeHNE ONbITa MPE3EHTALUU PEe3yJIbTaTOB BBIMNOJIHEHUS XUMHYECKOrO0 HSKCHEPUMEHTa
(;1rabopaTopHOro orbiTa, 1a00paTOpHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y41€OHOIOIIPOEKTA);

3. 3aMHTEPECOBAaHHOCTh B COBMECTHOH CO CBEpCTHHKAaMM II03HABAaTENBHOW M HCCIIEI0BATEIbCKON
JEATeJIbHOCTU IPU PELICHUH BO3HMKAIOIIMX MPOOJEM Ha OCHOBE y4éra OOIIMX MHTEPECOB U COIJIaCOBAaHUS
no3uuui (00cyxaeHns, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI» U JP.);

Ynueepcanvnvimu pezynamuenvimu oeiicmeuamu

1. ymeHHeM CaMOCTOATENbHO OMNPENENATh ILeNu JEsITeNbHOCTH, IUIAaHUPOBaTh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh W MpU HEOOXOJUMOCTH KOPPEKTUPOBaTb CBOIO JIESATEIbHOCTb, BBIOMpaTh Hauboiee
3¢ eKTHUBHBIE CIOCOOBI pPEUICHUs YYEOHBIX W TO3HABATENBHBIX 3aJad, KOPPEKTUPOBATh MPEAT0KESHHBIN
QITOPUTM JCHUCTBUN TIPH BBHITIOJHEHUH 3aJJaHUHN ¢ YIETOM TOJTYUYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX 00bEKTax
— BEILECTBAX U PEAKLUAX;

2. yMEHHEM UCIOJIb30BATh M aHAIM3UPOBATH KOHTEKCTHI, IIpeIaraeMble B YCJIOBUU 3aaHUH.

IIpenmeTHbIe pe3yabTaThI

B cocraBe mpeaMeTHBIX pPe3ysbTaTOB I10 OCBOEHHUIO 0053aTEILHOTO COJAEP’KaHMsI, YCTaHOBIJIEHHOI'O
JAHHOW NMpUMEpHOH paboueil mporpaMMoii, BELAEISIOT: OCBOSHHBIE 00yYarOIIMMUCS Hay4HbIe 3HAHUs, YMEHUS
U CIocoObl JeicTBUM, cneuuduueckue Uisi OpeaMeT Hoi obmactu «XuMHUsS», BHIAbI ACSITEIbHOCTH IO
MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALMH, TPEOOPa30BAHUIO U IPUMEHEHHIO B Pa3INYHbIX y4EOHBIX U
HOBBIX CUTYaIUsX.

[IpenmerHbie pe3yabTaThl MPEACTABICHBI MO TOAaM OOYYeHHsS M OTPa)XaroT CPOPMHUPOBAHHOCTH Yy
00y4Jaromuxcs CIeIYOIUX YMEHUI:

8 KJIACC

1. packpvieamsb cMbICI OCHOBHBIX XMMMUYECKUX MOHSATHI: aTOM, MOJEKYJa, XUMHUYECKUH 3JIEMEHT,
IIPOCTOE BEILECTBO, CIOXKHOE BEILECTBO, CMECh, BAJIIEHTHOCTb, OTHOCUTEIIbHAs aTOMHAas M MOJEKYJISIpHas
Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBasl JOJII XUMHYECKOrO 3JIEMEHTA, MOJISPHBII
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPHUILATEILHOCTh, CTEIEHb OKUCIICHUS, XHUMHUYECKas
peakuusi, TeTioBol d(hdeKT peakiuu, Kiaccupukanus peakuid, XUMUYECKasl CBsI3b, PACTBOpP, MAacCOBast JIOJISI
BEIIECTBA B PACTBOPE;

2. unnocmpupo8ams B3aUMOCBSI3b OCHOBHBIX XMUMHYECKHX TMOHSATHH (cM . T . 1) U NPUMEHSTH ITH
MOHSITHSI TIPU ONMCAHUU BEIIECTB U UX MPEBpaIllEHUil;

3. ucnonv3oeames XUMHYECKYH0 CHUMBOJMKY JUIS COCTaBICHMS (OpPMYJ BELIECTB M YpaBHEHH
XUMHUUYECKUX PEAKIIU;

4. onpedensimy BaJEHTHOCTb AaTOMOB 3JEMEHTOB B OHHApHBIX COEIMHEHUSX; CTENEHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COCAMHEHUSX; MPUHAJICKHOCTh BEUIECTB K ONpEEeNEHHOMY KJIacCy COSIMHEHUH Mo
bopmynamM; BUJ XMMAYECKOH CBsI3U (KOBAJICHTHASI U MOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

5. packpeieams cmbici nepuoanyeckoro 3akoHa JI. M. MenneneeBa: J€MOHCTpUpPOBATH MOHUMaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX IJIEMEHTOB OT UX IOJIOXKECHHS B TIEPUOANYECKOM CUCTEME;
3aKOHOB COXPAaHEHHs MacChl BEIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIDHOTO YYE€HMS, 3aKOHa
ABoOrazpo; onucvlgame u xapaxmepuzosams TAOIMUHYIO (OPMY TEPUOTMYECKOH CHUCTEMBl XHMHYECKHX
JIEMEHTOB: pa3iInyaTh MOHSATUS «IJIaBHas noArpynmna (A-rpynmna)» u

«moboyHast noarpynna (b-rpynmna)», Masnsie u OonbIINe NEPUOBL; COOMHOCUMb 0003HAYEHUS, KOTOpPhIE
umeroTcs B Tabnuue «llepuognueckas cucreMa xumudeckux sneMeHToB JI. M. MeHneneeBa» ¢ 4HMCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS AaTOMOB XHMHYECKHMX OJJIEMEHTOB (COCTaB M 3apsj sjapa, oOliee 4Yucio
3JIEKTPOHOB U PacpeeieHUe X M0 3JIEKTPOHHBIM CIIO0SIM);

6. K1accuguyuposams XUMUYECKUE JIEMEHTHI; HEOPTaHUYECKUE BEIIECTBA; XUMHUYECKHE peakiuu (1o
YHCIIy U COCTaBY YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEINIOBOMY 3P HEKTY);

7. xapakmepuzosams (onucvléamsy) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pA3IUYHBIX KIJIACCOB,
MOJITBEPIK/J1asi ONMCAHUE MIPUME PaMU MOJIEKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOIMX XUMUUECKUX PEaKLIUA;

8. npoenosupoeams CBOWCTBA BEUIECTB B 3aBHCHMOCTH OT MX KAa4eCTBEHHOTO COCTaBa; BO3MOXKHOCTHU
IIPOTEKAaHUsI XMMUYECKUX NIPE BPALEHUHN B PAa3JINYHBIX YCIOBHSAX;

9. 6biyucaIAMb OTHOCUTEIIBHYIO MOJIEKYJISIDHYIO M MOJIAPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMeHTa Mo (opMmyse COeIUHEHMs; MAacCOBYIO JOJIO BEIECTBAa B PAacTBOpE; MPOBO- AUTH
Pacu€Thl 10 YPaBHEHUIO XMMUYECKON peaklnu;

10. NpUMEeHAMb OCHOBHBIE OIEPALlMM  MBICIUTEIbHON JAEATENbHOCTH — QHAIW3 U CUHTE3,



CpaBHEHHUE, 00001IeHNe, CUCTEMAaTU3allMI0, Ki1acCu(DUKAIMIO, BBISIBICHUE IPUUYUHHOCIIEICTBEHHbBIX CBSI3eH —
JUIS U3YYEHHUSI CBOICTB BEILIECTB U XUMUYECKUX PEAKIINii; eCTECTBEHHOHAYYHbIE METO/IbI MO3HAHUS

— Ha0I0/IeHNe, U3MEepeHHe, MOJICTUPOBaHHe, SKCIIEPUMEHT (pealbHbII U MBICIICHHBIN);

11. c1e006ams TMPABUIIAM TI0JIb30BAHUS XUMHYECKON MOCYI0N U 1abopaTOpHBIM 000pyAOBaHHEM, A
TaK)Ke MpaBuiiaM OOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU MO BHIMOIHEHHIO J1a00paTOPHBIX
XMMUYECKHUX OIBITOB MO MOJYyYCHHIO M COOMPAaHMIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOAA),
MPUTOTOBJIEHUIO PACTBOPOB C OINPEIEIEHHOW MAaCcCOBOW JOJIE pacTBOPEHHOIO BEUIECTBA; IJIAHUPOBATH W
MPOBOAUTH XWMHUYECKHE SKCIIEPUMEHTHI 1O PACHO3HABAHUIO PACTBOPOB IIEOYEH M KHUCIOT C MOMOIIBIO
MHAUKATOPOB (JIaKMYC, (peHOoN(TaTeHH, METUIIOPAHIK U JIp.).

9 KJIACC

1. packpwvieams cmbici OCHOBHBIX XUMUYECKUX MOHSITHIA: XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYyJa, UOH,
KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTH, AJIEKTPOOTPHUIIATEIHHOCTh, CTENEHBb
OKHCJICHHUS, XUMUYECKas PeaKiysi, XUMHUYECKasi CBS3b, TEIIOBOM 3(PQEKT peakluu, MOJIb, MOJSIPHBI 00BEM,
pacTBOp; DBJEKTPOIUTHI, HEIIEKTPOIUTHI, IIEKTPOIUTUYECKAS AUCCOIMALMS, PEaKIUd HOHHOIO OOMEeHa,
oOpatuMble ¥ HeEOOpaTHMble pEaKIHUH, OKUCIUTENbHO- BOCCTAHOBUTENBHBIE PpEAKIUHU, OKUCIHUTENb,
BOCCTAHOBUTENb, OKHUCJIEHWE M BOCCTAHOBJCHME, aUIOTPONHUsA, aM(pOTEepHOCTb, XHUMHUYECKass CBS3b
(xoBaJIeHTHAs, MOHHAs, METAINYECKas ), KpUCTAIINYECKasl peléTka, KOppo3us METaUIOB, CIUIaBbl; CKOPOCTb
XUMHUYECKOHN peakInu, mpeaenabHo nonycrumas kon nenrpanus (I11K);

2. unIOCmMpupo6ams B3aUMOCBSI3b OCHOBHBIX XUMHUECKHX MOHATUH (cM. 1.1) M NPUMEHSATH 3TH
TIOHSTHS TIPH OMTMCAaHUH BEIIECTB U UX NIPEBPAILCHHN;

3. ucnonvb3oeamsy XUMUYECKYIO CHMBOJHUKY [UISl COCTaBJeHHS (OpMyNl BeEIIeCTB M ypaBHEHUH
XUMHYECKUX PEaKIIHii;

4. onpedensimy BAJIEHTHOCTb W CTENEHb OKUCIEHMS XUMUYECKMX JJIEMEHTOB B COEAMHEHHUAX
Pa3IMYHOrO0 COCTaBa; MPHUHAUIKHOCTh BEIIECTB K ONMpEeAeIEHHOMY KJIacCy COelIMHEHU mo (gopmyrnam; BHUI
XMMUYECKOH CBsI3U (KOBaJ€HTHAs, MOHHAs, METAJUIMUYECKas) B HEOPTaHUUECKUX COSJMHEHUSX; 3apsi] UOHA 10
XUMUYECKOH (opmyrne; Xapakrep cpenbl B BOJHBIX pAacTBOpaX HEOPTaHUYECKUX COCIMHEHUH, THUII
KPUCTAJTMYECKOM peléTKH KOHKPETHOT O BEIIECTBA;

5. packpvieams cmuicn niepuonuueckoro 3akoHa J[. M. MeHneneeBa M JA€MOHCTPUPOBATH €ro
MIOHUMAHHE: ONUCLIBAMb U XAPAKMepu3oeams TaOIMUHYI0 (OpMY MEPHOIMUECKON CHUCTEMBI XUMHUYECKUX
JJIEMEHTOB: pa3inyaTh MOHATHS «TJaBHas moarpymmna (A-rpymma)» u «mnobodnas moxarpynma (B-pymma)»,
Mayble U OONbIlINEe MEPHOIbl; COOMHOCUMb O00O3HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOANYECKON Tabnule,
YHUCIOBBIMU XapaKTEPHUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sapa, ooliee
YHCIIO DJIEKTPOHOB M PACIpPENIENICHHE UX IO AJIEKTPOHHBIM CIIOSIM); 00bACHAmMb OOLIMEe 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB JJIEMEHTOB M MX COCIMHEHUHN B Mpejienax MallbIX MEepUOAOB M TJIABHBIX MOJATPYII C
Y4E€TOM CTPOCHHUS UX ATOMOB;

6. K1accuguyuposams XUMUYECKUE JIEMEHTHI; HEOPTaHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (10
YHCIy U COCTaBY YYaCTBYIOUIMX B pPEaKIMH BELIECTB, MO TEIUIoBOMY 3¢ (deKTy, Mo M3MEHEHHIO CTeleHen
OKHCJICHUSI XUMUYECKUX JIEMEHTOB);

1. xapakxmepuzoeams (onucvigams) OOIINE XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPIKIasi OMUCAaHUE MPHUME PaMH MOJEKYISIPHBIX M MOHHBIX YPaBHEHUU COOTBETCTBYIOUIMX XUMHYECKHUX
peakuuii;

8. cocmaename ypaBHEHUS SJEKTPOIUTUYECKON TUCCOIMAIMK KHUCIIOT, IIEJI0Yed U COJeH; MONHbIE U
COKpalI€HHbIC YpaBHEHUS PeaKIiii MOHHOro oOMeHa; ypaBHEHUs peaKkiuil, HOATBEPKIAIOIINX CYILIECTBOBAHHE
TEHETUYECKON CBS3M MEX/Y BEIIECTBAMU PA3JIMYHBIX KIACCOB;

9. packpvieame CYNTHOCTh OKHCIIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIHHA TOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOrO OajaHca 3TUX peaKluid;

10. NpPOCHO3UPO6amb CBOWCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS; BO3MOXXHOCTH MPOTEKAHUS
XUMHMUYECKUX MPEBPAILECHUN B Pa3IMUHBIX YCIOBUSIX;
11. 8bIYUCAAMb OTHOCUTENbHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILECTB; MacCOBYIO OO

XUMHUYECKOTO 3JeMEeHTa 1Mo (Qop Myle COEAMHEHHS, MAacCOBYIO JIONI0 BEIIECTBa B PAcTBOpE; MPOBOIUTH
pacy€Thl MO YPABHEHHUIO XUMHYECKON PEAKLINK;

12. c1edosams TMPABUIIAM TI0JIb30BAHUS XUMHYECKON MTOCYI0N U J1abopaTOpHBIM 000pYAOBaHHEM, a
TakKKe MpaBuiiaM 00paleHus C BeIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHU T10 BBIIOJIHEHUIO JTa00paTOPHBIX
XUMHYECKUX OIBITOB IO MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO ra3a);

13. npo6ooums PEaKIUH, TOATBEPKIAIONINE KAaYeCTBEHHBI CO CTaB pa3IMYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpuUJ OpoMuj, moaun, kapooHat, ocdar, cumukar, cynbdar, TUIPOKCUI -
WOHBI, KAaTHOHBl aMMOHHS W HWOHBl H3YYCHHBIX METAIIOB, TPUCYTCTBYIOIIME B BOJHBIX pacTBOpax



HCOPraHN4Y€CKUX BCIICCTB,

14, npumerAntb OCHOBHBIC OIICpalluu MBICITUTEIEHOM JACATCIBHOCTH — aHaJIu3 WM CHHTC3,
CpaBHCHHC, O606H_[CHI/IC, CUCTCMATHU3allUI0, BBIABJICHUC MPUYUHHO-CICICTBCHHBIX CBsI3eM — UL U3YUCHUA
CBOWCTB BENIECTB U XUMHNYECCKUX peaxuuﬁ; €CTCCTBCHHOHAYYHBIC MCTOABI IIO3HAHUA —

HalIto/IeHNe, U3MEpEeHUE, MOJIETTUPOBaHIEe, SKCIIEPUMEHT (peabHbINH U MBICIIEHHBIN ).

COAEPXAHME YYEBHOI'O IIPEAMETA «XUMMUS» 110 T'OJAM U3YUYEHUAS KJIACC

IlepBoHa4Ya/IbHbIE XUMHYECKHE IIOHATHUS

IIpenmer xumuu. Ponp xumuu B 5xH3HM uenoBeka. Tena u BemiecrBa. GU3NYECKUE CBONCTBA BEIIECTB.
ArperaTtHoe cocTosiHue BelecTB. [loHATHE 0 MeTO/ax MO3HAHUS B XUMUU. XUMHS B CHCTeME Hayk . Yucrele
BemecTBa u cMecu . CrocoObl pa3esieHus: cMecei .

ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE 3JIeMEHTBI. CHMBOJIBI XUMUUYECKUX 3JIEMEHTOB. IIpocThie U ciiokHbIE
BelIeCTBA. ATOMHOMOJIEKYJISIPHOE YUEHHE.

Xumuyeckas ¢popmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX AJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiectB. OTHocuTenbHass arToMHas Mmacca. OTHOCUTENbHas MOJEKyJsipHas Macca. MaccoBass J1ois
XUMHYECKOT'0 3JIEMEHTA B COEJUHEHHH.

duznyueckre U XUMUYECKUE SABJICHUS. XUMHYECKasl peaklus U €€ NpU3HAKWA. 3aKOH COXPaHEHUsI MacChl
BellecTB. XUMHUYecKkue ypaBHeHHs. Kiaccudukamus XUMHYECKUX peakiuil (COeOUMHEHMs], PpazIOoKeHUs,
3aMEeICHNS ).

XUMUYECKHI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYI0H, ¢ TpaBHiIaMu paboThI B TabopaTopuu
u mpuéMaMu oOpalieHusi ¢ J1abopaTopHBIM O0OpYyAOBaHMEM; M3yYE€HUE M OMUCaHHe (PU3UYECKUX CBOMCTB
00paslioB HEOPraHWYECKUX BEIECTB; HaOMOJeHNe (HU3NYecKuX (TUIaBJICHHE BOCKA, TastHUE JIbJa, pacTUPaHUE
caxapa B CTYIIKe, KUIIEHHE M KOHJIEHCAI[Usl BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHHE MEIHOU
MIPOBOJIOKU, B3aUMOJICHCTBUE Mela C KHUCIOTOM) sIBJIeHMM, HAOIIOACHUE U OMMCAaHUE MPU3HAKOB IPOTEKAHUS
XMMUYECKUX peakiuil (pa3oKeHHe caxapa, B3aWMOJICHCTBHE CEpHOW KHUCIOTHI C XJIOpUIOM Oapwus,
paznokenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aumoeiicTBue xenesa ¢ pactBopom comu meau(Il));
U3y4eHHe croco00B pa3zeieHusl cMecel (¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAaHUE, BhHIAPUBAHUE, AUCTUILIALNSA,
xpoMaTo Trpadus), NPOBEJAECHHWE OYMCTKA IOBAPEHHOH coyu; HAOIIOJAEHHE M ONHCAaHHE pPe3yJbTaToB
IIPOBEJICHUSI OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl; CO3JaHUE MOJENEH MOJEKYJ
(IIrapocTep>KHEBHIX ) .

Baxkneiilue npeacTaBuTe M HEOPraHNYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — snaemMeHT U mpocToe BemniecTBo. HaxoxaeHue
KHUCTIOpoJia B Tpupoae, pu3myeckre W XUMHUECKHe cBoMcTBa (peakuuu ropenus). Oxcuzabl. [Ipumenenue
kucnoposaa. CriocoObl MOMYYEHUsT KUCIOpOia B JabOpaTOpUu U MPOMBIIUIEHHOCTH. KpyroBopot kuciopoaa B
npupozae. O30H — aJUIOTPOIHAs MOIU(PHUKAIHUS KACIOPO/A.

TennoBolt 3P pexkT XUMUUYECKOW peakluH, TEPMOXHUMHUYECKUE YpPaBHEHUS, K30 M IHAOTEPMUYECKUE
peakuuu. TomnmBo: yroiab M MeTaH. 3arps3HEHHE BO3AyXa, YCHJIEHHE HMapHUKOBOIro 3(QexTa, paspylieHue
030HOBOTI'O CIIO .

Bopopon — »snemeHT M mpoctoe BemiecTBo. HaxokneHue Bojgopona B mpupoae, (pusmueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOObI monyyeHusi. CocTaB KUCIOT U COJEH .

KonuuectBo BemectBa. Monb. MonsipHast Macca. 3akoH ABoraapo. MonspHbiii 00bEM ra3oB. Pacuérsl
10 XUMUYECKUM YPABHEHUSIM.

duznueckre cBoMcTBa BoAbl. Bonma kak pactBoputenb. PacTtBopbl. HachllieHHbIE M HEHACHILICHHBIE
pacTtBopbl. MaccoBast 10151 BEIIECTBAa B pacTBOpE. XMMUYECKHE

cBoiicTBa Boabl. CoctaB ocHOBaHWM. Poib pacTBOpPOB B mpupoje W B KU3HH 4esnoBeka. Kpyrosopor
BOZIbI B IpUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX BOI.

Knaccudukanus Heopranndeckux coequHeHuii. Oxcuabl. Knaccudukaius oKCHIOB: COIe00pa3yronme
(OCHOBHBIE, KUCIIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromme. HoMeHKIarypa OKCHIIOB (MEXIyHApOIHAS U
TpuBHaJIbHAS ). PU3HUECKHE M XUMUUYECKHE CBOMCTBA OKcuaoB. [lomyuenue.

OcnoBanus. Knaccugukanus ocHOBaHUM: IIENOYM M HEpacTBOpUMbIEe OCHOBaHUS. HomeHkmaTypa
OCHOBaHMI (MeXayHapoaHas U TpuBHalbHasA). Pu3nueckre U XUMUYECKUE CBOWCTBAa ocHOBaHUU. [lomyuenue
OCHOBAHMII.

Kucnorsl. Knaccudukanus xucnor. HomeHknatypa KHCAOT (MEXIyHapoIHas U TpHUBHAJIbHAs).
Du3nYeCKren XMMHYECKHE CBOMCTBA KUCHOT. P aktuBHOCcTH MeTaiuioB H. H. bekerosa. [lonydyenue Kucior.

Comu. Homenkiatypa comneit (MexayHapoHas U TpuBHUalbHAsA). DU3NUECKUE U XUMUYECKHE CBOMCTBA
coseid. CrnocoObl NOMY4YEHHUs COTEH.



['enernyeckas cBsI3b MEX/y KJIaCCaMH HEOPraHMYECKUX COCTUHEHUI.

XUMHUECKUI SKCIIEPUMEHT: KAauyeCTBEHHOE OIpeNieNIeHue COJEpKaHUsl KHUCIOpOoAa B  BO3AYXE;
nojy4yeHue, coOMpaHue, PaclHo3HABaHWE M HU3yYEHHE CBOWCTB KHCIOPOAA; HaOMIOIEHUE B3aMMOJEHCTBUS
BEILIECTB C KUCIOPOJOM U YCIIOBUS BO3HUKHOBEHHUS M IpPEKpaLIeHHs TOpeHHs (Iokapa); O3HAKOMJIEHUE C
o0paslaMi OKCHJIOB U OINMCAHUE UX CBOWCTB; MOJy4YeHHE, COOMpPaHUE, paclO3HaBaHUE U H3Y4YE€HHUE CBOMCTB
Bojoposia (ropeHue); B3aumopelcTBue Bojgopoga ¢ okcugoMm Meau(ll) (Bo3MoXHO HcCHoIB30BaHME
BUJICOMATEPHUAIOB); HAOIIOAEHNE OOpa3lloB BEIIECTB KOJMYECTBOM | MOIb; HMCCiIenoBaHHE OCOOEHHOCTEH
pacTBOPEHUS BEILECTB C Pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM
J0JIell pacTBOPEHHOIO BEIIECTBA; B3aMMOJEHCTBHE BOJbI C METaUIaMU (HATpUEM U KajbleM) (BO3MOXKHO
UCIOJIB30BaHUE BUJCOMATEPHAIIOB); ONPEAEICHUE PACTBOPOB KUCIOT U LIEIOUEH € IOMOLIBIO MHIUKATOPOB;
UCclIeIoBaHHE 00pa3lloB HEOPraHMYECKUX BELIECTB pa3 JIMYHBIX KJIACCOB; HAOIIOJEHUE M3MEHEHMsI OKPAcKU
MH/MKAaTOPOB B PacTBOpax KUCIOT M Lienoueil; uydeHue B3aumoneictBus okcu ga meau(ll) ¢ pacrBopom
CEpPHOM KHCJIOTBI, KUCJIOT ¢ METaUIaMH, PEaKLUUNA HEUTpaau3alyM; IOJy4EHHE HEPaCTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOIO METajUla JPYI'MM H3 pacTBOpa COJM; PELIEHHE HKCIEPUMEHTAIbHBIX 3ajJad IO TeMe
«BaxHelme KiIacchl HEOPraHUYECKUX COSTUHEHUI».

Ilepuoauyecknii 3aKOH U NMEPUOIMYECKAsA cUCTeMa XUMHYeCKUX 3jaeMeHTOB JI. . Menaeneena.
CTtpoeHnue aTomMoB.

XuMuyeckas cBsizb. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKIMU

[TepBbie MOMBITKU KJIacCU(PUKAIMU XUMUYECKUX 37€MEHTOB. [IoHATHE O Tpymnmax CXOAHBIX 3JIEMEHTOB
(mIenovHpIe W MIETOYHO3EMENbHBIE METANUIbl, TaJOre€Hbl, WHEPTHBIE Ta3bl. DIEMEHTHI, KOTOpPhIE 00pa3yroT
amM(pOTEepHBIC OKCHJIBI H THAPOKCHIBI.

[Tepuognueckuii 3akoH. Ilepuoandeckas cucrtemMa xumuueckux siemeHToB . M. MenzaeneeBa. Bumbl
tabnuubl «llepuonnyeckas cucreMa xumudeckux snemeHToB J| . U . MengeneeBa» . [leproasl u rpymimsl .
Du3MUECKHil CMBICI OPSIKOBOI'O HOMEPa, HOMEPOB TE€PHU 0/1a U TPYIIIHI JIEMEHTA .

Crtpoenne atomoB. CocTtaB aTroMHBIX siep. M3oronbl. DnekTpoHbl. CTpoeHUEe 3IEKTPOHHBIX 0007I0YeK
aToMOB TepBbIX 20 XMMHUYECKUX 3JIEMEHTOB mnepuoaunyeckoil cucremsl J. M. MenneneeBa. Xapakrepuctuka
XUMHYECKOT0 AJIEMEHTA 110 €0 MOJIOKEHUIO B iepruoandeckoit cucreme 1. M. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHsI paJuyca aTOMOB XHUMHYECKHX DJJi¢ MEHTOB, METAUINYECKHX |
HEMETaJUIMYECKUX CBOMCTB IO TPYIIAM MU MEpUOJaM. 3HAYECHHE MEPUOJAMYECKOr0 3aKOHA U MEePUOAMYECKOU
CUCTEMBl XMMHYECKUX JJIEMEHTOB JUIsl Pa3BUTUS Haykd U npaktu ku . J[ . M . MenneneeB — ydé€HbI U
TPpKIaHUH .

DNEeKTPOOTPUIATETbHOCTh XHUMHUYECKUX OJEMEHTOB. XHUMHUYecKas CBs3b (MOHHAs, KOBAJICHTHAs
MOJISIpHAs U KOBaJIeHTHas HemojsipHas). CreneHb okucieHus. OKUCIUTENTbHOBOCCTAaHOBUTEIbHBIE PEAKIIUH.
[Ipomeccrl okucneHus u BoccTaHOBICHHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKHI KCIEPUMEHT: U3yueHrne 00pa3IloB BEIIECTB METal JIOB U HEMETAJUIOB; B3aUMOJICHCTBUE
TUAPOKCUJIA LIMHKA C PACTBOPAMH KHCIIOT M WIEJIOYEH; MPOBEIEHUE OIBITOB, MIUTIOCTPUPYIOMINX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOpEHUE, PEaKIIUU PA3IOKEHUSI, COSTMHEHNS).

MesknpeaMeTHbIe CBA3H

Peanu3zanuss MeXNpeaMeTHBIX CBsI3eH NMpHU M3YyYCHUHM XUMHHA B 8 Kiacce OCYIIECTBIISIETCS uepes3
UCTIONIb30BAaHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATHUH, TaK W TOHATHH, SBISIOIIUXCS CHCTEMHBIMH IS
OTJIENBHBIX MPEAMETOB €CTECTBEHHOHAYYHOT'O LIUKIIA.

OO1Ire ecTeCTBEHHOHAYYHBIC MOHSATHUS: HAYYHBIH (DaKkT, THIOTE3a, TEOPHs, 3aKOH, aHAIM3, CHUHTE3,
KJ1accu(uKaIys, IepHOANIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJICTTMPOBAaHNE, H3MEPEHHE, MOJIEIb, SIBICHHE.

dusnka: MaTepus, aTtoM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, W30TOI, PaJNOAKTHBHOCTH, MOJICKYIA,
AIIEKTPUYCCKHIA 3apsi]l, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, a3, (PU3NYECKHE BETHYHHBI,
SIIMHUIIBI U3MEPEHUS, KOCMOC, TIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, buocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE TTOPOJBI, TOJE3HBIE UCKOMAEMbIe, TOILUINBO,
BOJTHBIC PECYPCHI .

9 KJIACC

BemecTBo M XuMHYecKasi peakuust

[lepmonnuecknit 3akoH. Ilepmommueckas cucrema xumuuyeckux sieMeHToB J[. WM. MeHnneneesa.
Crpoenune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHMM CBOMCTB XMMHYECKHX AJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB,



KaJHsl, KaJBIUS U WX COSJAWHEHHH B COOTBETCTBUU C IOJIOKEHHEM DJIEMEHTOB B NMEPHOIUYECKON CHUCTEME U
cTpoeHHeM uX aToMoB. CTpoeHue BellecTBa: BUIbl XMMHUYECKON CBSA3HM. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCUMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMUECKON PEIIETKU U BHJIa XUMHUECKON CBS3H.

Knaccupukamuss m HOMEHKIATypa HEOPTaHMYECKHWX BeHIecTB (MEXAyHApoOIHash W TpPUBHAIbHAS).
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3UYHBIM KJIacCaM HEOpPraHWYECKUX CO EAMHEHHI,
IeHETHYECKasi CBsI3b HEOPIraHUYECKHUX BEILECTB.

Knaccugukanus XuMUIecKUX peakiuii Mo pa3inyHbIM MpU3HAKaM (110 YUCITY B COCTaBy y4acCTBYIOLIHX
B pEaKIUU BEUIECTB, M0 TEIIOBOMY 3P (PEKTy, 0 U3MEHEHUIO CTEMEHEH OKHCIEHUS XMMHUYECKHUX HJIEMEHTOB,
no OOpaTUMOCTH, IO YYacTHUIO KaTajau3aTopa). OK30 U SHIOTEPMHUYECKUE pPEaKIHMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[ToHsATHE O CKOPOCTH XMMHYECKOW peakuuu. [loHsATHE 00 OOpaTHMMBIX M HEOOPATHMBIX XUMHYECKUX
peakiusx. [loHATHE O TOMOTEHHBIX M TETEPOreHHBIX peaKUUsX. [IoHamue O XUMUYECKOM PABHOBECUU.
Dakmopyl, erusAOWUE HA CKOPOCHL XUMUYECKOU PeaKyu U NOA0HCEHUE XUMUYECKO20 PABHOBECUL.

MexaHu3M OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX peaKkUUi (IJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHOUN PEaKIIHH).

Teopust >MEKTPOTUTHUECKON AUCCOLMUAIMH. DJIEKTPOIUTHI M HEINEKTPOIUTHL. KaTHOHBI, aHUOHBI
MexaHu3M JIUCCOIMANY BEHIECTB C PA3IMYHBIMU BHJAMH XUMHUYECKOW CBsi3U. CTENneHb TUCCOIHAIINU.
CunbHbIe U cl1abble 3JIEKTPOIUTHI.

Peakiun noHHOro oOMeHa. Y caoBUs MPOTEKAHUS peaKil HOHHOro 0OMeHa, MOJIHbIE U COKpAlEHHbIE
WOHHbIE YypaBHeHUs peaknuil. CBoilcTBa KHCIOT, OCHOBaHMM M cojledl B CBeTe MpeAcTaBIeHUN 00
AIEKTPONUTHYECKON quccoruanii. KauecTBeHHbIe peakiiui Ha UOHBI . [IoHAamue o eudponuze conei .

XUMHUYECKUHN HKCIIEPUMEHT: 03HAKOMJIEHHE C MOJENISIMU KPUCTAIUTMYECKUX PEIIETOK HEOPraHWYEeCKUX
BEIIECTB — META/NIOB W HEeMeTauioB (rpadgura W ajMasa), CIOXKHBIX BEHIECTB (XJIOpUIA HATPHs);
UCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMHMUYECKOH peaKkIMH OT BO3JICHCTBUS Ppa3UYHBIX (PAKTOPOB;
HCCIIEIOBAaHHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOLEcca AUCCOLMALUU KUCIIOT, IeIouel U cosel
(BOBMOXKHO HCIIOJIb30BaHUE BHUICOMATEPHUATIOB); MPO BEICHHE OIBITOB, WLIIOCTPUPYIOIIUX MPU3HAKA
MPOTEKAHUs Peakiuii HOHHOTO 0oOMeHa (0Opa3oBaHWE Ocajlika, BBIJICTICHUE Ta3a, 00pa30BaHMUE BO/IbI); OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuid (TOpeHue, peakinH pa3IoKeHus,
COC/IMHEHMS); paclO3HAaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAaYECTBEHHBIX pPEaKIUi Ha HOHBI,
peleHne YKCIIEPUMEHTATBHBIX 33139 .

HemeTtasibl 1 UX cOeANHEHHUS

OOmrast xapakrepucThka ranoreHoB. (OCOOEHHOCTH CTPOSHHS AaTOMOB, XapaKTepHBIE CTEMeHH
okucnenus. CTpoeHne u (pU3MUYECKUe CBOWCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHYECKHUE CBOWCTBA Ha
npuMepe xjopa (B3auMOJEHCTBME C MeTalllaMM, HeMeTallaMH, mierodamu). Xioposopopoxa. ComsHas
KHCJIOTa, XUMHYECKHE CBOICTBA, MONydeHHe, MpuMeHeHue. JleiicTBrue XJiopa W XJIOPOBOIOPOJa Ha OpPraHU3M
yenoBeka. BaxHeilme Xmopuabl 1 X HaXOXKJIEHUE B IPUPOIE .

OOmas xapakrepuctuka 31eMeHToB VI- A rpymmbsl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETIEHN OKHUCIICHUSI.

Crtpoenue u (Qu3MUecKre CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOpOJa M Cepbl. AJIOTPOMHbBIE
MOJIU(HUKAIIMA KUCIOPOJAa U Cepbl. XUMHUECKHe CBoWcTBa cepbl. CepoBOIOpOJ, CTpoeHue, (U3NYecKue H
XUMUYeCKHe cBoicTBa. OKCHABI Cephl KaK MPEJCTaBUTENN KHCIOTHBIX OKCUAOB. CepHasi KHCIO0Ta, PU3NIECKUe
U XUMHYECKHE CBOWCTBa (0OIIME Kak MpEACTAaBUTENS Kilacca KHUCIOT M crnenuduueckue). XUMHYECKUE
peakuuy, Jexalie B OCHOBE MPOMBIIUIEHHOIO0 Crocoba MmoiaydeHus cepHoil kucioTsl. Ilpumenenue. Comu
CEpHOM KHCIIOTHI, KAaUeCTBEHHAsI Peakius Ha Cyab(aT-noH. Haxoxaenue cepsl U €€ COeIMHEHUH B IpUpoie

XUMHYeCcKoe 3arpsi3HeHNEe OKPYXKarolle cpeibl COeIMHEHUSIMHU cepbl (KUCIOTHBIE T0XK]IU, 3arpsi3HEHUE
BO3/1yXa M BOJAOEMOB), CIOCOOBI €ro MPeA0TBPAILECHUS .

OOmiast xapakTepucTUka 3JIeMeHTOB V-A rpymmbl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTETIEHN OKUCIICHUSI.

A30T, pacmpocTpaHeHHe B Tpupoje, (U3HUecKHue U XUMHUYecKHe CcBoicTBa. KpyroBopor azora B
npupozae . AMMHUaK, ero pu3nyeckne 1 XuMHIECKUe CBOMCTBA, OTydeHue U npuMeHeHune. Coinu aMMOHUS, X
¢bu3nveckne U XUMHYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakimus Ha WMOHBI aMMOHWHs. A30THas
KHCTIOTa, e€ monyueHue, GU3NUeCKue U XMMHYECKHe CBOMCTBA (0OIIHe Kak MpeAcTaBUTENs Kiacca KUCIOT U
cneuupuyeckue. lcmonpb3oBaHue HHUTPATOB M COJEM aMMOHHUS B KauyeCTBE MUHEPAIbHBIX YyJOOpEHUH.
XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOWIEH Cpenbl COSNMHEHHSMH a30Ta (KUCIOTHBIC IOXIW, 3arpsi3HEHHE
BO3/yXa, MOYBBI U BOTIOEMOB).

dochop, ammorponHbie Momudukanuu ¢docdopa, QuMUEcKHe U XUMHYECKHE CBoicTBa. OKCHI



dbochopa(V) u dochopnas kuciora, Pu3nuecKue W XUMHYECKHE CBOKMCTBA, ToiydeHHe. lcmomb3oBaHue
(dhochaToB B KaueCTBE MHHEPATBHBIX YI00OpPEHUH.

OO6mast xapaktepuctuka s1eMeHToB I[VArpymmbel. OcCoO€HHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTETIEHU OKUCIICHHUS .

VYrnepoa, amnorponHble MOIU(GUKALNU, PAacCHpOCTpaHEHHWE B MpUpoJe, PU3NYECKHe U XHMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopor yriaepona B npupozae. Okcuapl yriepona, Ux pU3MUEeCKUe U XUMHUECKUE
CBOWMCTBa, EMCTBUE HA KUBBIC OPTaHU3MBI, TIOIYUYCHUE U TPUMEHEHHE. DKOIOTHIeCKUe MPOOIeMbl, CBI3aHHbIC
¢ okcugom yriaepona(IV); rumoreza rio6ambHOrO MOTEIVICHUS KJIMMAaTa, MapHUKOBBIN 3 dexT. YrompHas
Kucinota U e€ comu, ux (pu3Mveckue W XUMHUYECKHE CBOWCTBA, MONy4YeHHE W NMpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHAT-MOHBL Vcronp30BaHHe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEITHCKOM
XO35IUCTBE.

[TepBoHavanbHble MOHATHSA 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSAX yriepojaa (MeTaH, 3TaH,
STWIEH, al€TWIEH, dTaHOJ, IJIMIEPUH, YKCYCHas KUCIOTa). Mx cocmaé u xumuueckoe cmpoenue. llonarue o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: JKHUpax, Oenkax, YIrJeBOAaX — M HMX pOJM B JKHU3HH YEJIOBEKa.
MamepuanbHoe eOUHCMB0 0p2aHUYeCKUX U HEOP2AHUYECKUX COeOUHEHUII.

KpemHuuii, ero pusznueckue u XMuMHUYECKHE CBOMCTBA, OTy4YeHHEe U puMeHeHne. CoeJMHEeHUs] KpeMHUS
B mnpupozae. OOmue mpecraBieHuss o0 okcune kpemHus(IV) u kpemnueBoil kucinore. CHIMKAThI, HX
UCIIOJIb30BaHUE B OBITY, MEAUIIMHE, TIPOMBIIUICHHOCTH. BaowcHeliuiue cmpoumenvhbie Mamepuansl: Kepamuxa,
cmekno, yemenm, 0OemoH, ocenezobemon. Ilpobremsvr  6e30nACHO2O  UCNONB308AHUS  CHIPOUMENbHBIX
Mamepuanos 8 NOBCEOHEGHOU HCUHU.

XUMUYECKHI HKCIEPUMEHT: H3y4deHHe OOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOI
KHUCTIOTBI; TIPOBEJICHNE KaUECTBEHHBIX PEaKIMi Ha XJIOPHA-UOHBI U HAOIIOJACHHE MPU3HAKOB MX MPOTEKAHHUS,
ONBITHL, OTpaXaromme (U3NIECKUEe W XUMHUYECKHE CBOWCTBA TaJOTCHOB W HMX COCAMHEHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIIOB); O3HAKOMJICHHE C OOpa3laMu XJIOPHAOB (TAJOT€HHUIOB); O3HAKOMIICHHE C
oOpasuamu cepbl U €€ coeIMHEHUsIMU (BO3 MOXKHO MCIIOJIb30BAaHUE BUJCOMATEpHaioB); HaOII0IeHUE TpoLiecca
oOyrnmMBaHMs caxapa Moj ACHCTBHEM KOHIICHTPHPOBAHHOW CEPHOW KUCIIOTHI; H3yYeHHE XUMUYECKUX CBOMCTB
pa30aBIIEHHON CEpHOM KHCIIOTHI, MPOBEACHHE KayeCTBEHHOW peakuuu Ha cyiabpaT-- HOH W HaOIIoAeHHE
nmpu3HaKka e€ MpOTEeKaHWs; O3HAKOMIIEHHE ¢ (pU3MYeCKMMM CBOWCTBaMH a30Ta, (ochopa UM UX COeAUHEHUN
(BO3MOXHO HCIIONB30BAaHUE BUICOMATEPUAIOB), 00pa3aMu a30THBIX U GocHOpHBIX yaoOpeHUil; momydeHue,
coOupaHue, paclio3HaBaHWE W H3y4YEHHE CBOWCTB aMMMaKa; MPOBEJCHHE KadeCTBEHHBIX pEakUuid Ha HOH
amMmMmoHusA M (ochaT-MOH M H3YYEHHE NPU3HAKOB MX MPOTEKAHMs, B3aMMOACHCTBHE KOHIICHTPUPOBAHHOM
aQ30THOM KHUCJIOTBI € MeAbl0 (BO3MOXKHO HCIOJB30BAHUE BUACOMATEPUATIOB); H3YYEHHME MOJEIEH
KpUCTAJUTMYECKUX pEmeETOK anmasza, Trpaduta, ¢ymaepeHa; O3HAKOMJIEHHE C TIPOILECCOM  aicopOIuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM W YCTPOWCTBOM MPOTHUBOrasa; IMOIy4eHHE, COOMpaHHE,
pacrio3HaBaHHE U U3YyYCHHE CBOWMCTB YTJIEKHCIIOrO ra3a; IpoBeleHHe KaueCTBEHHBIX pPeakIMii Ha KapOoHAT U
CIWJIMKAaTHUOHbl ¥ M3y4y€HUE TMPU3HAKOB HUX TMPOTEKAHUS; O3HAKOMJICHHE C MPOAYKUMEH CHIMKATHOM
MPOMBIIUICHHOCTH; pEIIeHHE OHKCIEPUMEHTANbHBIX 3aJau Mo Teme «BaxHeimme HemeTauibl M HX
COEIMHEHUS.

MeTaJ/u1bl U MX COeIUHEHUSA

OOmiasi xapakTepuCTUKa XHMHUYECKUX SJEMEHTOB — METaVIOB HAa OCHOBAaHUU HUX TOJOXKEHHS B
NEpUOANYECKON cucTeMe XuMuueckux aneMmeHToB JI. M. MengaeneeBa u crpoeHust aromoB. CrtpoeHue
MeTaJlIoB. MeTauinueckas CBA3b U METAIMYECKas KpUCTAIIMYECKas pelérka. DJIEKTPOXUMUYECKUH P
HamnpspDKeHUH MeTaioB. DU3MUYECKHE W XWMHUYECKHE CBOMCTBA MeTaioB. OOIIMEe CrmocoObl MONYyYEHUs
MmetauioB. [loHATHE O KOPPO3UHM METAaJUIOB, OCHOBHBIE CHOCOOBI 3aIlIMTHI WX OT Koppo3uu. CruiaBbl (CTaib,
YYI'yH, JIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBILIUIEHHOCTH.

[IlenouHble METAIIBI: TMOJOXKEHHE B IEPUOAUYECKON cHCTeMe XUMHUYecKux osnemeHtoB J[. .
MeHieneeBa; CTPOCHHE MX aTOMOB; HaxoxJIeHHe B mpupoae. du3MuecKkue M XUMHUYECKHE CBOWCTBa (Ha
npuMepe Hatpus uKanus). OKCUIbI U TUAPOKCUIBI HATpUsl U Kanus. [I[puMeHeHre MEeTOUYHbIX METAJJIOB U UX
COEIMHEHUN.

lenoyno3eMenbHbIe METAIIIBI MAarHUH U KaNbIUN: TOJT0XKEHHUE B IEPHUOIUIECKON CUCTEME XMMHYECKHIX
anemeHToB [[. 1I. MenneneeBa; CTpoeHHE MX aTOMOB; HaxoKJAeHUE B Ipupoac. PU3NUecKue U XUMHUUYECKHE
CBOICTBA MarHusi M Kaublius. BaxkHeimme coequHeHns Kaublus (OKCUI, TUAPOKCH, o). KECTKOCTh BOMBI
U CHIOCOOBI €€ yCTpaHEHUSI.

ANIOMUHUI: TIOJIO)KEHHWE B NEPUOAMYECKON cuctemMe Xxumuueckux aiemeHToB Jl. M. Menneneena;
CTPOEHHME aToOMa; HaxoXJeHHe B npupoae. Ou3zndeckre U XMMHUYECKHUE CBOMCTBA altOMUHUSA. AM(pOTEpHbIE
CBOICTBA OKCHJA U THAPOKCHIA AITFOMUHUS.



Kenes3o: nonoxkeHue B NEPHUOJNYECKON cuctemMe xuMuueckux aneMenToB /. 1. MenneneeBa; crpoeHue
aToMa; HaxoXJieHue B npupozae. Ousndeckre U XUMUYECKHE CBOMCTBA skene3a. OKCUIIbI, THAPOKCHUJIBI U COJH
xenes3a(Il) u sxeneza(lll), ux cocras, CBOMCTBA U MONTyYCHUE.

XVUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C O00pa3laMH METAJUIOB W CIUIABOB, MX (U3WYCCKUMHU
CBOWMCTBAMH; HM3yU€HHUE PE3YJIbTaTOB KOPPO3UU METAUIOB (BO3MOKHO HCIIONIB30BAaHHE BUICOMATEPHUAIIOB),
OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJA KalbIlMsl M HATpus C BOAOW (BO3MOXKHO HCIIOJNb30BAHHE
BHJICOMATEPHUAIIOB); HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI; Mpollecca TOPEHUs jKejne3a B KUCIO poje
(BO3MOXHO HMCIOJb30BaHUE BUICOMATEPUATIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMI Ha HOHBI
(marHusi, kanmplus, amomunus, 1uHKa, xkenesa(ll) m sxenmesa(Ill), memu(Il)); nabnrogenue w omucaHue
MPOILIECCOB  OKpalllMBaHUs IJJAMEHM HWOHAMHM HATpus, Kalusg W Kajdblusid (BO3MOXXHO UCIIOJIb30BAHUE
BHJICOMATEPHAIIOB); HCCIeq0oBaHUE aM(OTEpPHBIX CBOWCTB THUIPOKCHAA ATIOMHUHUS W THAPOKCHAA ITMHKA;
pelieHre YKCIepPUMEHTANbHBIX 3a/1a4 10 TeMe «BakHel e MeTaibl U UX COSIUHEHUSD .

XuMus 4 OKpyxKaolas cpena

HoBble MaTepuaiibl U TeXHOJIOrMU. BelecTBa 1 MaTepualbl B IOBCEAHEBHOM XKHU3HH YelloBeKa. XUMUS U
3n0poBbe. be3ornacHoe HCIONb30BaHME BEIIECTB M XMMHYECKMX peakiuil B ObiTy. IlepBasg mo mouis mpu
XUMHUYECKUX OKOTrax U oTpaBieHHsX. OCHOBBI 3KOJOI'M YECKOW IpaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHHE
OKpyXarollel cpelpl (mpenenbHas pomyctumMas koHueHTpanus Bemects — [IIK). Pons xumuu B perieHun
HKOJIOTMUECKUX MPOOIIEM.

[IpuponHble HCTOYHUKU YTIEBOIOPOAOB (yroib, IPUPOJHBIN T'a3, He(Th), MPOAYKTHl UX MEepepadOTKH,
UX POJIb B OBITY U IPOMBIIIJICHHOCTH .

XUMHUYECKUH HKCIIEPUMEHT: U3yueHHe 00pa3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE
MaTepuabl).

Me:knpeaMeTHbIE CBA3HT

Peanuzanus MeXNpeIMETHBIX CBs3€il NpU HM3ydyeHMM XUMHHM B 9 KJlacce OCYILECTBIIAETCS uepes
UCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHOHAYYHBIX IMOHSITHM, TaK U MOHATHUH, SBISIOLIUXCS CUCTEMHBIMH IS
OTZEIBbHBIX IPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA.

OOue ecTecCTBEHHOHAYYHble MOHATHUSA: HAY4HBIH (DakT, TMIIOTe3a, 3aKOH, TEOpHs, aHajlu3, CUHTE3,
KJaccu(uKaIys, MepUoanY HOCTh, HAOIIOJCHUE, DSKCIIEPUMEHT, MOJCIUpPOBAHHE, H3MEpEHHE, MOJIEb,
SBJICHUE, TMapHUKOBBIA 3(QeKT, TexHoiorus, marepuanbl. Pusnka: MaTepus, aToM, 3JIEKTPOH, IPOTOH,
HEHTPOH, MOH, U30TOI, PaAUOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsijl, IPOBOJHHUKH, IOTYIPOBOAHUKH,
IMAJICKTPUKH, (OTOSJIEMEHT, MHAMKATOp, BEIIECTBO, TEJNO, O0BEM, arperarHoe COCTOSHHE BEIECTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KpHUCTa/NIMYECKasi PeméTKa, CIUIaBbl, (U3NYECKUE BETUUYUHBI, €AMHUIIBI U3MEPEHMUS,
KOCMHYECKOE IIPOCTPAHCTBO, IJIAaHETHI, 3BE3/1bl, CONHIIE.

Buonorus: porocunTes, npixanue, buocdepa, sKocUcTeMa, MUHEPAIbHbBIE YA0OPEHHs, MUKPORJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA .

I'eorpadus: armocdepa, runpocdepa, MUHEpalbl, FOPHbIE TOPO/bI, MOJIE3HBIE UCKONAEMble, TOILUIHUBO,
BOJIHBIE PECYPCBHI.

KanenpapHo-temaTnieckoe iiaHupOBaHMe 110 XMMHH 8 Kj1acc

2 yaca, 68 yacon

Ne | Paznen. Tema ypoka Kon- | Hara |HMcnonv3oeanueobopyoosanusn
BO poBe
yacoB | nenu |[«Touka pocma
A

Tema 1. XuMus — BakHas 00J1aCTh
€CTECTBO3HAHUSA M NPAKTHYECKOMN
JeATeJIbHOCTH YeaoBeka (5 1)

1 [Tpeamer xumuu Pontb XuMuu B xu3HH yemoBeka. | 1
Xumus B cucTeMe HayK. MeTo/1bl MO3HaHUs B
XHAMHH.




2 3HAKOMCTBO C MpaBWIaMH 0€301TaCHOCTH U 1 Hudposas nabopaTopus
npuéMaMu paboThl B XUMUYECKOM T1abopaTopuu.
IIpakTuyeckas padora Ne 1. IIpaBuna paGotsl B [MudpoBoit naTunk
nabopaTopuu U MPUEMBI OOpaIIEHUS C TeMriepaTypbl CiupTOBKa
n1abopaTopHbIM 000PYI0BaHUEM Cgeua.
3 Tena u Bemecrsa 1
4 dusnueckre CBOMCTBA BEIIECTB. ATperaTHoe 1
COCTOSIHHE BEIIECTB .
S) Yucreie BemecTBa u cMecu. CriocoObt 1 [Mudposas naboparopus
pa3zesieHus: CMecei.
IIpakTHyeckas padora Ne2. Paznenenue
cMmecel (Ha mpuMepe OYMCTKH MOBAPEHHOM COJIN)
Tema 2. BenrecTBa 1 XUMHYECKHE PeaKIIHU
(A549)+1 g
6 ATOMBI 1 MOJIEKYJIBI. XMMUYECKUE IIEMEHTHI 1
7 3HaKu (CUMBOIIBI) XUMUYECKUX JIEMEHTOB 1
8 [IpocTbie U cloKHBIE BeIeCTBA. ATOMHO- 1
MOJIEKYJISIPHOE YUCHHUE.
9 Xumudaeckas popmysa. BareHTHOCTh aTOMOB 1
XUMHUYECKUX JIEMEHTOB
10- | 3akoH MOCTOSHCTBA COCTaBa BEIECTB. 2
11 | OrHocuTenbHas aToMHast Macca. OTHOCHTEbHAS
MOJICKYJISIpHAsI Macca .
12 | MaccoBas 1oyl XMUMHUYECKOT 0 JIEMEHTA B 1
COCIIMHEHHUH
13 | ®usndeckue U XUMUICCKHUEC SIBICHUS 1
14 | Xumnueckas peakuus. [IpuzHaku U yciaoBust 1
MPOTEKAHUSI XUMUYECKUX PEAKITUI
15 | Xumuueckue ypaBHEHUs 1
16 | Tumbl xXuMHYeCKUX peakuuii. Peakius 1
COCIIMHEHHUSI
17 | Peakuus pa3znoxxeHHs 1
18 | Peaxnus 3aMmeleHns 1
19 | Peakmus oOMeHa 1
20 | 3akoH coxpaHeHHUs MaccChl BemiecTs. M. B. 1 BEChl TEXHOXHUMHYECKHUE WITH

JIOMOHOCOB — YYEHBII YHIMKIIONEINCT.

AJICKTPOHHBIE; CBEYa; Koba
miockogonHas 250 mur;




JIOXKKA I COKUT'aHUA

BEIIIECTB
21 | KontpoabHasi padora Ne 1 1
Tema 3. Bozayx. Kuciiopoa. Oxcuasbl (5 1)
22 | Bo3ayx — cmech razoB. CoctaB BO3ayxa 1
Kucnopon — sneMeHT 1 mpocToe BEIIECTBO.
O30H — a/IOTpONHasi MOAU(PHUKAIUS KUCIOpOAa
23 | HaxoxmeHue Kuciaopojaa B npupose, pusndeckue | 1
1 XMMHUYECKUE CBOMCTBA (peakluu OKHCIEHUS,
ropenue. [lonstue 00 okcumax
24 | CriocoOsl momydeHus Kucioposa B taboparopun | 1
U pombliiieHHocTH. [IpuMenenue kuciaopona.
IIpakTuyeckas padora Ne 3. [TonyueHue u
coOHupaHHe KUCIIOpOoJIa, U3YUYEHHUE €ro CBOMCTB.
25 | TemnoBoii 3 peKT XMMUYECKON peakIui, 1
MOHSATHE O TEPMOXUMHYECKOM YPaBHEHUH, SK30 U
HHIOTEPMUYECKHUX PEaAKIUIX
26 | TorumBo (yronibs u MeTaH). 3arpsi3HeHUe Bo3ayxa, | 1
CIIOCOOBI €T0 MPEIOTBPAICHHS. Y CHIICHHE
MapHUKOBOTO 3 deKTa, pazpyuieHrne 030HOBOTO
CIIOS .
Tema 4. Bogopoa. CocTtaB KHCJIOT U coJieif (59)
27 | BogopoJa — 3JIEeMEHT U IMPOCTOE BEIIECTBO 1
28 | Haxoxmenue B npupoje, Gu3ndeckue u 1
XMMUYECKHE CBOMCTBA (Ha MpUMeEpe
B3aWMOJICHCTBUS C HEMETaNIa MH U OKCHUIAMHU
METaJIJIOB
29 | I[IpumeHnenwue, ciocoObI MOTYYSHHS BOAOPO/IA. 1
IIpakTnyeckas padora Ne 4. [TomyueHue u
coOupaHue BOJOPOIa, U3yUEHHUE €r0 CBOICTB
30- | CocraB KUCIIOT U coleit 2
31
Tema 5. KosinuecTBeHHbIE OTHOLIEHHS B
xumuu (4 1)
32 | KonnuecTBo BemecTBa. Monb. Momnsipaast Macca 1
33 | 3akon ABoraapo. MosspHbIi 00BEM Ta30B . 1
34- | Pacu€rhl 10 XMMHYE CKUM yPaBHEHHUSIM. 2
35
Tema 6. Boga. PactBopsl. [lonsaTue 00
OCHOBaHMAX (5 4)
36 | ®usnueckue CBOMCTBA BOJABI. AHAIHN3 U CUHTE3 1
— METO/IbI U3yYEHUS COCTaBa BOJIBL.
37 | XuMHuuyecKue cBOWCTBA BOMBI (PEAKIUU C 1
MeTaJslaMH, OKCHJIaMH METaJUIOB M HEMETAJJIOB
38 | Cocras ocHoBanwuil. [lonsTre 00 MHAMKATOpAX 1 Ludposas nadoparopust
[udposoii pH. mratus ¢
32KUMOM; TISITh XUMHYECKHUX
CTakaHoB (25 mn);
MIPOMBIBAJIKA
39 | Boga kak pactBoputenb. PacTBopsl. 1 puOOp AJIS OIBITOB C

PactBopumocts BeniecTs B Boze. IlpakTnueckasn

SJICKTPUYCCKHUM TOKOM;




pa6ora Ne 5. [IpuroroBnenue pacTBOpOB ¢
OMpEeIeIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO
BEIIECTBA.

HCTOYHUK IOCTOSHHOIO
TOKa: IpOOUPKU — 2 IUT.
MIPOHYMEPOBAHHEIE;
TYyYUHKA; CIUPTOBKA;IPOOKH
— 2 IIT, TUHIET

40

Posb pacTBOpOB B IPUPOZE U B )KU3HU YEIIOBEKA.
KpyroBopot Bozb! B ipupoje. 3arpsisHeHNE
IpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOIAHBIX
BOJI.

Tema 7. OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX
coequHenuii (11 a)+ 149

41

Knaccugukarus HeopraHu4ecKux CoeTMHeHNH.

43

Oxcuppl: coctas, Kiaccuukanus (OCHOBHbIE,
KHCIIOTHBIC, aM(OTEPHBIC, HECOIC00Pa3yIOIIIHE),
HOMEHKJIaTypa (MEeXIyHapoIHas U
TPUBHUAJIbHAS).

ITony4yeHue 1 XMUMUYECKUE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX ¥ aM()OTE€PHBIX OKCHJIOB.

44-
45

OcHoBaHus: cocTaB, KiacCupUKaIus,
HOMEHKJIaTypa (MeXyHapoHas U
TpUBHAIIbHAS ), GU3NIECKUE U XUMHUIECKUE
CBOICTBA, CIIOCOOBI MOTYYCHHS

[Mudposas naboparopus

udposoii pH. mratus ¢
32KMMOM; MATh XUMHUYECKUX
cTakaHoB (25 mn);
IIPOMBIBAJIKa

46-
47

Kucnorsl: coctas, kiaccupukanus,
HOMEHKJIAaTypa, (PU3NYecKre U XUMHUYE CKUe
CBOMCTBa, CIIOCOOBI OTYYCHUSI.

PHI[ AKTUBHOCTH MCTaJIJIOB

49

Conu (cpeanue): HOMEHKIIATypa, CocoObl
MOJTYYEHHUSI, B3aUMOJICHCTBUE COJIEH C
MeTaJlJIaMH, KHCJIOTaMU, IIEJI0YaMH U COJISIMHU

50

I'eneTmueckas CBSA3b MCXKY Ki1acCaMHu
HCOPraHN4€CKUX COGI[I/IHGHI/Iﬁ

51

IIpakTHyeckas padora Ne 6. Pemenue
HKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «OCHOBHBIE
KJIaCChl HEOPTAaHUYECKUX COEIMHEHUN

Hudposas nabopaTopus

[Mudposoii pH. mratus ¢
32KUMOM; IISITh XUMHUYECKHUX
cTakaHoB (25 mn);
IIPOMBIBAJIKA.

52

Kontposbnas padora Ne 2

Tema 8. Ilepuoanuecknii 3aK0H H
NepUoAMYecKasi CHCTEMAa XUMHYECKUX
yaeMenTOB /I. U. Mennese eBa. CTpoenne
atoma (7 u)

53

[TepBblie MOMBITKY KIACCUPUKAIIMH XUMUYECKUX
anemMeHTOB. [IoHATHE O rpynmnax cXOIHbIX
3JIEMEHTOB (I11€J10Y HbIE U 1EJI0YHO3EMETIbHbIC
METaJlIbl, TaJOT'€Hbl, UHEPTHBIE ra3bl) .




54

DJeMeHTBI, KOTOpbIe 00pa3yioT aM(poTepHbIe
OKCH/JIbl U THIPOKCH/IbI

55 | Ilepuoanveckuii 3aKOH U MEPUOAUYCCKAS
crcTeMa XMMUYecKHX 3nemMenToB /1. U.
MenneneeBa. [leprnosl, rpynmsl, MOATPYIIIIHL.
du3nYecKuii CMbIC MOPSAKOBOI'0 HOMEpa
9JIEMEHTA, HOME POB IIEPHOA U TPYIIIHL.
56 | Crpoenne atomoB. CocTaB aTOMHBIX sJIep.
N3otomnsl
57 | Dnexrponsl. CTpoeHHE IICKTPOHHBIX 00070YEK
aToMOB NepBbIX 20 XUMUUYECKHX 3JIEMEHTOB
nepuognyeckon cucremsl Jl. 1. Menneneena
58 | XapakTeprcTHKa XUMHYECKOTO SJIEMEHTA I10 €T0
IIOJIOXKEHUIO B Ilepuoandeckon cucreme /1. M.
MeneneeBa
59 | 3HaueHue MEPUOTUIECKOr0 3aKOHA
U TIEPUOANYECKON CHCTEMBI XUMHUYECKUX
AJIIEMEHTOB ISl Pa3BUTHsI HAYKU U MPAKTUKU. [].
N. MeHnneneeB — y4€HbIN, IIEAATOT U
rpakJaHHH.
Tema 9. Xumnueckas cBsi3b. OKHCIHTEIbHO-
BOCCTAHOBHTeJIbHbIE peaknun (8 u)
60 | DIeKTPOOTPHULATEIIEHOCT ATOMOB XUMUYECKUX
HJIEMEHTOB
61 | MonHas xumMuveckas cBs3b [Mudposas naboparopus
Hudposoit gaTunx
TEeMIEPaTyphl IUIATUHOBBIN;
JATYUK TEMIIEPATYPHI
TepMONapHbIN
62 | KoBaneHTHO-TIONSIpHAS CBSI3b [Mudposast maboparopus
[udposoit natumk
TEMIIepaTyphl INTATHHOBBIH;
JaTYUK TEMIEPaTyphl
TepMOINapHbIN
63 | KoBajneHTHO- HEMOISIpHAS CBSI3b
64- | CtereHb OKUCIICHUS
65
66- | OKHCIUTETFHOBOCCTAHOBUTEIIEHBIEC PEaKIIUU
67 | (OBP). [Ipomecchl OKUCIEHHS U BOCCTAHOBJICHHS.
OKHUCIINTENN U BOCCTAHOBUTEIIH.
68 | KoutpoabHas padota Ne 3

KanennapHo-temaTudeckoe mJIaHMPOBaHUeE M0 XUMHUH 9 Kiace

2 yaca 68 yacos




Tema pazzgena u ypoka

Komu
YECTB

qacoB

JlaTa
MpOBE
JIEHU

HUcnonv3oeanue
0bopyoosanusn
«Touka pocma

IHoBTOpeHme U yriryd/jieHue 3HAHMH OCHOBHBIX
pasaenoB Kypca 8 kinacca (Su) +1y

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema
xuMu4deckux 3neMeHToB . . Menneneena.
CtpoeHne aTOMOB

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMHUYECKUX
JJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KaJMs, KaIbLUs
Y UX COCJMHEHUH B COOTBETCTBUU C MOJ0KEHUEM
3JIEMEHTOB B IIEPUOJUYECKON CUCTEME U CTPOCHUEM
UX aTOMOB

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX
BelIeCTB (MEXIyHApOAHAS U TPUBUATIbHAS)

XUMUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIITUXCS K
Pa3JIM4YHBIM KJ1acCaM HEOPTaHUYECKUX COCIUHEHUN,
MX TEHETUYECKAs CBA3b HEOPTraHUYECKUX BELIECTB

Crpoenue BemecTsa: BUIbl XUMUYECKOHN CBS3H.
TuIbI KPUCTAIINYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTAILINYECKON
PELIETKH .

[{udposas nadopaTopus

Hudposoit raTank
TeMIepaTypbl
IJIATUHOBBIN

KonTtponbsnas padoraNel

Tema 1. OcHOBHBIE 32aKOHO MEPHOCTH
XHMHYECKHX peakuuii (4 1)

Knaccudukanus XuMUYECKUX peaKui 1Mo
pa3IMYHBIM IPU3HAKAM.

ITonsiTHE O CKOPOCTH XMMHUYECKOM PEaKIINH.
IToHAATHE O TOMOTE€HHBIX Y T€TEPOT€HHBIX PEAKLIHSX .

Hudposas madboparopus

[{udposoit natunk
TEMIEPaTyphI
TJIATUHOBBIN

[TonsiTne 0 XMMUYECKOM paBHOBecUU. DaKTOPHI,
BIIMSIOIME HA CKOPOCTh XMMHUUYECKON PEAKIIUU U
IIOJIOKEHUE XUMHUUYECKOIO PABHOBECHS .

Hudposas mabopaTopus

Hudposoit gatuuk
TEMIIEPATYPHI
TJIATUHOBBIN

10

MexaH13M OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (3JEKTPOHHBINA OaTaHC OKUCIUTENBHO-
BOCCTAHOBUTEJIb HOM peakiun).

Tema 2. DaekTpoauTHYecKasi TUCCOLMALMS.
XHMHYecKHe peaknun B pacTBopax (8 u)

11-
12

Teopus SAEKTPOTUTUYECKON AUCCOITHAIIHH.
DNEKTPOJIUTHI U HEIJEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M TMCCOIH alliu BEIIECTB C PA3TMYHBIMU
BUJAMM XUMHYECKOU CBA3U. CTeNneHb QUCCOLHMAIIHH,
CuIIbHBIE M CITA0BIC DJICKTPOIUTHI

[{udposas nadopaTopus

Hudposoii matunk
AJIEKTPOIPOBOHOCTH




13-
14

Peaxiiuy noHHOrO 0OMEHA, YCIOBUS UX MPOTEKAHMS.
HonHbIe ypaBHEHHSI pEeaKIUil.

Hudposas madboparopus

[udposoit matunk
AIEKTPOMPOBOAHOCTH

15-
16

XHUMHUECKHE CBOMCTBA KHUCIOT, OCHOBAHUM U COJNICH B
CBETE MPEICTABICHUM 00 SJIEKTPOIIUTUUECKON
IUCCOIUAIUHA

17

ITonsiTve 0 ruaponu3e conei.

18

[Tpaktruueckas padora Ne 1 Pemenue
HKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe

[udposas nadbopaTopus

Hudposoii naruuk
AJIEKTPOIPOBOHOCTH

Tema 3. O0masi xapakTepUCTHKA XMMHYECKHX
yaemenToB VIIA-rpymnel I'asorenst (4 u)

19

OO6mast xapakTepucTuka rajoreHoB . OCOOEHHOCTH
CTPOCHUS aTOMOB 3TUX AJIEMEHTOB, XapaKTEPHBIC s
HHUX CTCIICHHU OKUCJIICHUA. CTpOeHI/IC )41 (1)I/I3I/I‘-ICCKI/IC
CBOUCTBA IMPOCTLIX BCIICCTB — I'daJIOF'CHOB

20

XUMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa
(B3auMoOJeNCTBHE C METAJUIAMH, HEMETAJIJIaMH,
miesogamu). XmopoBoaopoa. CossiHas KUCToTa,
XUMHUYECKHE CBOMCTBA, MOIy4YEHUE, TPUMEHEHHUE.

21

DU3NOIIOrMYECKOE JEUCTBUE XJI0pa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M ueloBeka. BaxHeiimue
XJIOPUJIBI M UX HAXOXKJECHUE B IPUPOJIE .

Hudposas nabopaTopus

22

[IpakTnueckas padora:

Ne 2. Tlony4yenue CoNnsiHOM KUCIOTHI, U3yYeHHE €€
CBOMCTB

[udposas nadbopaTopus

Tema 4. O0masi xapaKTepUCTHKA XMMHYECKHX

3jieMeHTOB VIA-rpynnbl. Cepa u eé coeiHeHust
X))

23

OO01as xapakTepucTuka 31eMeHToB VI-A rpynmnsl.
OCOOEHHOCTH CTPOEHUS AaTOMOB 3TUX HJIEMEHTOB,
XapaKTepHBIC U1l HUX CTETIEHH OKHUCIICHHSI

24

Ctpoenne u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpPOJa U CEPBL.

AnnorpomnHbie MOAU(PUKALIMKI KUCIOPO/Ia U CEPHI.
XUMHUYECKUE CBOMCTBA CEPHI.

CepoBonopo/i, cTpoeHue, GU3NIeCKue U XUMHUIECKUE
cBorcTBa. OKCUABI Cephl KaK MPe/ICTaBUTETU
KHCJIOTHBIX OKCHJIOB

25

Cepnas kucnota, puznueckue

Y XUMUYECKHE CBOMCTBA (001IME KaK MPEICTaBUTENS
KJIacca KUCIIOT U crieluuyIecKre), IpuMeHEHNE

[udposas nadbopaTopus

Hudposoii garunk
AJIEKTPOIPOBOHOCTH

26

XUMUYECKHUE PEAKIIUH, JIKAIIUE B OCHOBE
MPOMBIIIUIEHHOT'O CII0C00a OMyYeHUs! CEPHOM
KkucaoTel. Conu cepHON KHUCIIOTHI.




27

Haxoxnenue cepbl 1 €€ COEqUHEHHI B IPUPOJIE.
XUMHYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeabl
COCIIMHEHUSIMH Cepbl (KUCIOTHBIE JTOMKIH,
3arpsi3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €r0
MPEJOTBPALECHUS

Tema 5. O0mas xapakTepuCTHKA XUMUYECKHX
37eMeHTOB VA-rpynnbl. A30T, pochop 1 ux
coenHeHus (7 4)

28

OO11as xapakTepUCTUKA JIEMEHTOB V ATPYIIIIBL.
OcoOeHHOCTH CTPOEHHS aTOMOB 3TUX JJIEMEHTOB,
XapAKTEPHbIE I HUX CTENIEHU OKUCIICHUS

29

A30T, pacnpocTpaHeHue B PUPOJIE, HrU3NYECcKre U
XUMHUYECKHE CBOMCTBA. KpyroBopot a3zora B mpupo/ie

30

AMMHaK, ero GU3NYecKue U XMMUYEeCKHe CBOWCTBA,
nojyueHue u npumeHenue. Conu aMMOHMUS, UX
¢bu3nyecknue U XMMUYECKUE CBOMCTBA, IPUMEHEHHUE.

[Tpaktuyeckas padora Ne 3. [Tonyyenune ammuaxa,
W3yYEHHE €rO CBOWCTB.

31

A3OTHast KUCIIOTA, €€ PU3MUECKHe U XUMHUIECKHE
CBOICTBA (OOIIME KaK MPeACTaBUTENS Kilacca KUCIOT
u cnenuduueckue). Mcnonb3oBaHue HUTPATOB U
COJIet aMMOHHUS B KQUe€CTBE MHHEPAITbHBIX
yao00peHui

Hudposas madboparopus

[{udposoit matunk
AJIEKTPONPOBOAHOCTH

32

XUMHUYECKOE 3arpsI3HEHUE OKPYKAOLIEN CPEbI
COCIMHECHUSIMU a30Ta (KUCITOTHBIE JOXKIH,
3arpsi3HEHUE BO3/Y Xa, IOYBBI U BOJIOEMOB

33

docdop, amnorporHbie Moaudukauu gocdopa,
¢buznyeckue U XMMHUYECKUE CBOWCTBA

34

Oxcup pocdopa(V) u hochopHas kuciora,
bu3rUecKre 1 XUMHUYECKHE CBOMCTBA, MOTYICHHE.
Hcnonb3oBanue pocdaroB B kKa4ecTBE MHHEPATbHBIX
y1oOpeHui. 3arpsi3HeHre MPUPOIHBIX BOJOEMOB
docharamu

Tema 6. O0mas XapakTepUCTHKA XUMUYECKHX
37eMeHTOB |V-A-rpynnsl. Yriepoa u KpeMHUi 1
uX coequHenus (8 u)+ 1

35

Yraepon

36-
37

Oxcuapl yriieponaa, ux GU3NIeCKUe i XUMUYECKHE
CBOICTBA.

38

VYronbHas KHCIOTa U €€ Colu, UX (pu3nuecKrue u
XUMHYECKHE CBOWCTBA, MOJTyYEHHE U IPUMEHEHHE.

39

[TepBoHavambHBIC TOHATHSI 00 OPraHUYECKUX
BEILIECTBAX KaK O COEAMHEHUSX YIIIepoaa:
0COOEHHOCTH cocTaBa U ctpoenus. [lonarue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OEIKax,

40

Kpewmuuii, ero ¢pusnyeckue u XUMHYECKHE CBOICTBA,
MOJIyYeHHUE U IPUMEHEHHUE.

41

[Tpaktuyeckas padota Ne 4 [TomyyeHue yriekuciaoro
ra3a. KauectBeHHas peakius Ha KapOOHAT-MOH

Hudposas nadopatopus

Hudposoit gaTanx
3IEKTPONPOBOAHOCTH




42

[Tpaktuyeckas pabara Ne 5 Pemenue
HKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Hemerambiy.

Hudposas madboparopus

[udposoit matunk

3JIEKTPONPOBOAHOCTH
43 | KonTpomnbHas pabora
Tema 7. O61mue cBoiicTBa MeTa/JI0B (4 1)
44 | OOmias xapakTeprUCTUKAa XUMUYECKUX HJIEMEHTOB —
METaJJIOB Ha OCHOBAHWH WX MOJIOKEHUS B
MEePUOANYECKOM CHUCTEME XUMUYECKHIX AJIeMEHTOB /] .
W . MenpeneeBa 1 CTpOCHMs] aTOMOB
45 | CtpoeHne MeTAIIIOB. MeTalmndecKas CBsI3b U
MeTa/NInYecKasi KpUCTAIUIMYECKAsl pelIeTKa.
DIEKTPOXUMHUYECKUN Psi/i HAPSKEHUN METaJlJIOB
46 | dusnueckue U XMMHUYECKHUE CBOMCTBA METAIIOB .
47 | Oo6mwme crocoObl oay4YeHus MeTauioB. [TousTre o
KOPPO3UH METAJUIOB U OCHOBHBIE CIIOCOOBI 3aIIUThHI
oT koppo3uu. CruiaBsl (CTajiab, YyT'yH,
JIOpaIFOMUHUN, OpOH3a), UX IPUMEHEHHE B OBITY U
MPOMBIIUICHHOCTH
Tema 8. BaxkHelinue MeTaLIbI M UX COTMHEHH S
(16 u)+ 2
48 | lllenounsie MeTamwiel. [lomokeHne B IEpUOANIECKOM
cucteMe xuMmudeckux ayementoB /. 1. Menneneesa,
cTpoeHne aToMoB. HaxoxxieHue B mpupoJe .
49- | dusnueckre U XUMHYECKHE CBOMCTBA (Ha IpuMepe
50 | mHarpus u Kanust
51 | Okcuapl U TUAPOKCUIBI HATPUS U KAJIHS
52 | [IpumeHeHHe MIETOYHBIX METAJUIOB U UX
COEJIMHEHHUI.
53 | lenouHo3eMenbHbBIE METAIUIBI MATHUM M KaIbI[UH,
cTpoeHue aToMoB. [lonoxxeHue B nepruoanyecKoin
crucTeMe xuMudeckux ayemenToB 1. 1. Menpeneena.
Haxoxaenue B mpupose
54- | dusnueckue U XUMHUYECKHE CBOMCTBA KaJIbLUs U
55 | maraus
56 | Baxueiimme coequHCHMS KATbIUS (OKCH]I,
TUAPOKCHU]I, COJIH).
57 | XecTKocTh BOABI U CIIOCOOBI €€ YCTPAHEHUS.
[Tpaktrueckas padora Ne 6. JKEcTKkOCTh BOZIBI M
METO/Ibl €€ YCTPaHEHUsI
58 | AnroMuHUH.
59- | ®usnyeckue U XUMUYECKUE CBOMCTBA. AMGOTEpHBIE
60 | cBoiicTBa OKCHIa U THIPOKCHIA
61 | XKeneso. Hudposas nadopatopus
[udposoit natunk
TABJICHUS

62 | ®usnyeckue U XMMUYECKUE CBOMCTBA XkKee3a

63 | Oxcunusl, ruapokcu bl U comu xenesa(Il)

u xene3a(1Il) .




64

ITpaxTueckas padora Ne 7. Pemenue
HKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «MeTautbDy .

Hudposas madboparopus

[udposoit matunk
JABJICHUS

65

KonTtponbHas padora Ne3

Tema 9. BemmecTBa 1 MaTepuaJibl B KU3HU

yeyioBeka (3 )

66

Hosbie maTepuansl 1 TexHosioruu. Bemecrsa u
MaTepHuaybl B TOBCEAHEBHOMN XKMU3HU YEJIOBEKA.
XUMHUS U 3I0pPOBbE.

be3omacHoe ncmonb30BaHNE BEIIECTB M XUMHUECKHX
peakuuii B ObITY.

67

[TpupomHbIe NCTOYHUKH YTIIIEBOIOPOAOB (yrob,
IPUPOAHBIN ra3, HEPTh), MPOJYKTHI UX MEPEePadOTKH,
UX pOJib

B 6LITy " NPOMBIIJIICHHOCTHU

68

OCHOBBI HKOJIOTHYECKOM TPaMOTHOCTH. XUMHYECKOE
3arpsi3HEHUE OKPYrKaro 11eil cpebl (IpeaesibHO
JoryctuMast KoHreHTpanus Bemiects — [1/1K).

Pons xumum B PEIICHUH SKOJIOTHYCCKUX np06neM

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUWNAJNTIbHOE OBLLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE "CPEQHAA
OBLLEOBPA3O0OBATEJIbHASA LLKOJIA N27", MaTioweBa Anna AnekceeBHa,
[vpekTop
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