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HHOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma o XuMuu Jutst oOydaromuxcs 9 kinacca cocraBieHa Ha ocHOBe TpeOoBaHuii K
pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npeacTaBiIeHHbIX B DeepantbHOM rocy1apCTBEHHOM 00pa3oBaTeIbHOM CTaHJapTe OCHOBHOTO OOIIEro
o0pa3oBaHus, ¢ yI€TOM paclpeieI€HHBIX 10 KJIacCaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yIbTaTaM OCBOCHHS
OCHOBHOM 00pa30oBaTeIbHOMN MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa3oBaHUs U 3JIEMEHTOB COJICPKAHMU,
MPEJCTABICHHBIX B Y HUBEPCATIHLHOM KOJIU(PHUKATOPE IO XMUMHUH, a TaKkke Ha ocHOBe [IpumepHoii mporpaMMbl
BOCIUTaHUS 00yJaromuXcs MPH MOJTyYEHUH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuérom Konnenmmm
MperojaBaHus yaeOHOTO mpeaMeTa « XUMEs» B 00pa30BaTeIbHBIX opraHu3anusx Poccuiickoii
®denepannu, peain3yroNX OCHOBHbIE 00111e00pa3oBaTeibHble porpaMmMsl (yTB. Pemennem Komernn
Munnpocsemienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMUSD»

Bxutag yueOHoro npenmera « XuMus» B IOCTHKEHHE 1€l 0CHOBHOTO 0011ero 00pa3oBanus 00ycloBiIeH
BO MHOTOM 3Ha4e€HHUEM XUMHUUYECKOM HAYKH B [IO3HAHUHU 3aKOHOB IMPUPOABI, B pa3BUTUN MPOU3BOJUTCIIBHBIX
CHJI 00IIECTBA M CO3JJaHUH HOBOM 0a3bl MaTepUaIbHOM KYIbTYPBHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PacIpoCTpaHuia CBOE BIMSHUE Ha BCE 00JIaCTH
YeJI0BEYECKOTrO CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJIEHNE MUPA, CTala HEOThEMJIEMBbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0II€CTBA: 3HAHNE XUMUU CIIY’)KUT OCHOBOH /15t
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTeprUaIbHOM €MHCTBE MUPA; BAXKHYIO
poJib urpaioT hopMUpyeMble XMMHEH MPEACTABICHUS O B3aUMOIIPEBPAILIEHUSX SHEPTUU U 00 3BOTIOLHNH
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha peleHue riIo0albHbIX TPOoOIeM YCTOMUNBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTETHICCKOH, MUIIIEBOU U SKOJOTHIECKON OE30TIaCHOCTH, ITPoOIeM
3/IpaBOOXpPaHEHHUSI.

B YCIIOBHUAX BO3PACTAIOIICTIO 3HAUCHUA XUMHUU B ) KU3HHU O6H_[eCTBa CYIICCTBCHHO IMOBBICWUJIACH POJIb
XHUMHYCCKOTI'O O6pa3OBaHI/I$I. B mmane conuyalan3anyy OHO ABJIICTCA OJHUM U3 YCJ'IOBI/Iﬁ (bOpMI/IpOBaHI/IH
HUHTCJUICKTA JIMYHOCTHU U TAPMOHHUYIHOT'O eé pa3BUTHA.

CoBpeMEHHOMY YeJIOBEKY XUMUYECKHE 3HAaHUSI He0OXO0UMBI Ui IPUOOPETEeHUs O0IIEKYIbTYPHOTO
YPOBH$, O3BOJIAIONIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOT00Opa3HOM
KU3HU OOIIEeCTBa, /Ui OCO3HAHUS BaXKHOCTU Pa3yMHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U 3JI0POBBIO
JPYTUX, K OKpY>Karolei IpupoIHOM cpese, Vg IpaMOTHOTO OBEICHUS IIPU UCTIOJB30BAHUU PA3IMYHbBIX
MaTepHUaIoB U XMMHUYECKUX BEIIECTB B MOBCEIHEBHOMN KU3HHU.

XuMuyeckoe 00pa3zoBaHuE B OCHOBHOM HIKOJIE SIBISIETCSI 0230BBIM 110 OTHOIICHHUIO K CUCTEME OO0IIero
XUMHUYECKOTO oOpa3oBaHus. [IoaTOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO PeaTu3yeT MpHCYIIHe 001eMy
XUMHUYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT FOCYIaPCTBEHHBIE, OOIIECTBEHHBIE U
WHIUBUAYaIbHBIE TOTPEOHOCTH. DTUM ONPEAETSETCS CYIIHOCTh OOIIel cTpaTerui 00y4eH s, BOCITUTAHUS U
pa3BUTHS 00YUAIOLTUXCS CPEACTBAMU YU€OHOTO MpeaMeTa «XUMHUSD.

N3yuenne nmpeamera: 1) cnocoOCTBYET peaan3aliii BO3MOXKHOCTEH Ui caMOpa3BUTUS M POPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHAIBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBIIIUIEHUS] ¥ TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAMOCTOSITEIbHOM yueOHO
JEeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B TPO(PECCUOHATBHOM 1eATENFHOCTH; 3) 3HAKOMUT CO CHEU(PHUKON HAYYHOT'O MBIIILICHUS,
3aKJIaJIBAET OCHOBBI IIEJIOCTHOTO B3IJIs1/1a HA €IMHCTBO IIPUPO/BI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHIH €CTECTBEHHO-HAYYHOH rPaMOTHOCTH MOAPOCTKOB; 4) CrIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOM BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHME IIKOJIbHUKOB.

Haspannple HampaBieHUs B 00yICHHH XUMHUH 00SCIICUNBAIOTCS CIICIU(PUKON CONCpKAHUS TPEMETa,
KOTOpBIﬁ ABJIICTCA NCAArOrn4CCKu aJaliTUPOBAHHBIM OTPAaKCHUEM 6a30130p”1 HAayKU XMMHWU Ha OHpeI[eHéHHOM
arare €€ pa3BUTHSL.

Kypc xuMu 0CHOBHOM TIIKOJIBI OPHEHTUPOBAH HA OCBOCHHUE 00YJAIOIIUMHUCS OCHOB HEOPTaHMIECKON
XHUMHUHU U HCKOTOPBIX HOHATHHU U CBGI[GHI/IfI 06 OTACIIBbHBIX o0OBeKTax OpI‘aHI/ILIeCKOf/'I XHUMHU.

CrpykTypa conep:kaHus rnpeamera chopMHUpOBaHA HA OCHOBE CUCTEMHOIO IOAX0/a K €r0 U3y4YEHHUIO.
ConepmaHI/Ie CKJIaIbIBACTCA U3 CUCTEMbI MIOHITHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBEC U CUCTEMBI TTOHATHH
0 XUMHUYecKo peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbI 10 MPUHLIKITY TOCIEA0BATEIBHOTIO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoaudeckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOI CBA3H, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccMaTpUBaIOTCs Ha
OCHOBE AMIIMPUYECKH MOTYYCHHBIX U OCMBICICHHBIX ()aKTOB, pPa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpYyTOMY, BBITIOJIHSSA (YHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U

BO3MOJKHOCTEH MPAKTHYCCKOT'0 IPUMCHCHUS U TMMOJTYUCHUA U3YyYaCMbIX BCIICCTB.

Takas opranusanus cofepxKaHus Kypca criocoOCTBYET MPEICTaBICHUIO XUMUYECKOW COCTaBIIAIOIIEN
Hay4YHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoipl. Tem caMbIM 00ecrieunBaeTcsi BO3MOXKHOCTb
(dbopMupoBaHUs y 00yHarOMIMUXCS IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METO/IaM MO3HAHUS B
Hayke. BaxHO Takke 3aMEeTHTb, YTO OCBOEHHE COACPKAHUs Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aroumi Mup», «buosorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

HOEJNX U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBienuio nepBoCcTerneHHOM 3HAUMMOCTH MPH peann3aiii 00pa30BaTeNbHbIX QYHKIUI
npeaMeTa«XuMHUs» TPAAUIIMOHHO OTHOCAT (GOpMHUPOBAHKUE 3HAHUNM OCHOB XUMHUYECKOI HayKH Kak 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOM JeSITEILHOCTH YEJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUH O HayYHBIX METOJIaX U3YYEHHUS BEIECTB U
XUMHUYECKUX PEaKlUi, a TaKkke B (GOPMUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOIIOJCHUEM U MPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
MpaBuJI 0€30MaCHOTO OOpaIlleHus C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

Hapsny ¢ aTum nenu u3ydeHus npeaMeTa B porpaMMe yTOUHEHbI M CKOPPEKTHPOBAHBI ¢ Y4ETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYYeHUs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTeJUIeKTa U 0011ell KynbTypbl. OOydeHne yMEHHUIO YUUThCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMHA y4eOHBIX MPEAMETOB.

B cBs3M ¢ 3TUM NpH U3ydeHHUH MTPEeIMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIEE 3HaUeHHE TPHOOpeNn Takue
LIEJIH, KaK:

(opMuUpOBaHHUE UHTEIIIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMO0OOPa30BaHUIO, COTPYJHUUYECTBY,
CaMOCTOSITEIIbHOMY MPUHATHUIO PELICHUH, CIOCOOHOM aaanTHPOBaThCs K OBICTPO MEHSIOIIUMCS YCIOBHSIM
KHU3HU;

HaIpaBJICHHOCTh O0YYEeHHUS HA CUCTEMAaTHYECKOE MPUOOIIEHUE YHATHXCS K CAMOCTOSTEIbHOM



MO3HABATEIBHOM JIEATEILHOCTH, HAYYHBIM METOaM MO3HAHUSA, (POPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

obecrieueHne yCIOBHii, CIOCOOCTBYIONTUX MPHOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
JEATeTbHOCTH, IO3HAHUS U CAMOIIO3HAHHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETCHIINH ), IMEIOLIHX
YHUBEPCAJIbHOE 3HAUCHHE VIS PA3IIMYHBIX BUJIOB JIESTEILHOCTH;

¢dopmupoBaHue yMEHHI OOBSICHATH U OLIEHUBATH SIBJIICHUS OKPY)KAIOLIET0 MUPa Ha OCHOBAHUH 3HAHUH U
OTIBITA, TIOJTYYEHHBIX TP U3YUYECHUH XUMHUU;

¢dbopmupoBanre y 00yJarONUXCcsi TYMAaHUCTHYECKUX OTHOIIECHHH, TOHUMAHUS [IEHHOCTH XUMHUYECKUX
3HAHUMU U1 BBIPAOOTKH 3KOJIOTHUECKH 1LI€JIECO00pa3HOro MOBEACHUS B ObITY U TPYJOBOM JIEATEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 3I0POBBS  OKPYKAIOIIECH MTPUPOTHOMN CPEJIbI;

pa3BUTHE MOTHUBAIIUH K 00YUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHUS 00I€YeI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(UIIS 1 HAPaBIEHHOCTH
JabHENIero o0y4eHus.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

BemecTBO M XUMHYECKAas] peaxknus

Ilepuoanueckuii 3akoH. [leproauueckas cucrtema xumudeckux eMeHToB J. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B U3MCHCHHUH CBOMCTB XMMHUYCCKHUX BJICMEHTOB MEPBLIX TpéX MepruoaoB, Kaius,
KaJgbusa U UX COCIII/IHCHI/Ifl B COOTBCTCTBHUHU C IIOJIOKCHUEM 3JICMECHTOB B HepHOI[H‘{eCKOﬁ CHUCTEMEC U
CTPOCHHUEM UX aTOMOB.

CTpO@HI/IC BCIIIECTBA: BUAbBI XUMHUYECKOH cBA3U. TUIEI KPHUCTATNINYCCKUX peHIéTOK, 3aBHUCHUMOCTE CBOIICTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccugukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXIYHAPOIHAS U TPUBUAIBHAS ).
XUMHYECKHE CBOUCTBA BCIICCTB, OTHOCAIIMXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX COGHHHGHHﬁ,
IFCHCTUYCCKAaA CBA3b HCOPraHNMYCCKUX BCIICCTB.

Knaccudukanus XuMHYeCKUX peakuii o pa3IuuHbIM NPU3HAKaM (10 YMCITy U COCTAaBY y4acTBYIOIIUX B
peaKIiy BEIIECTB, MO TeIIOBOMY A (DEKTY, 10 U3MEHEHUIO CTETICHEW OKUCICHUS XUMUYECKHUX JJIEMEHTOB,
1o 0OpaTUMOCTH, 10 YYACTHUIO KaTaIM3aTopa). DK30- U YHIOTEPMHUUECKUE PEAKIIUN, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsaTue o ckopocTr XUMUYECKO# peakiuu. [lorstre 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUECKHUX
peaknusax. [IoHATHE 0 TOMOTEHHBIX M T€TEPOTEHHBIX peakiusax. [loHsATHEe 0 XUMUYECKOM PaBHOBECHH.
®DaKTOPHI, BIUSAIONIME HA CKOPOCTh XUMHUECKOU PEAKIIUU U TTOJI0KEHNE XUMHUIECKOTO PAaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIHHBIC PEAKIINH, SJICKTPOHHBINA O0aTaHC OKUCITUTEIbHO-BOCCTAHOBUTEIHLHOM
peakiuu. CocraBiieHHue YpaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN C UCTIOIb30BaHUEM METOA
ANIEKTPOHHOTO OajaHca.

Teopust 3EKTPOTUTUYECKON AUCCOIUALINU. DIEKTPOIUTHI U HE- AIEKTPOJIUTHI. KaTHOHBI, aHHOHBI.
MexaHn3M IUCCOIMAIMK BELIECTB C Pa3IMUHbIMU BUJIAMU XUMUYECKOH cBsI3u. CTENEeHb TUCCOLUAIIUH.
CunbHbIE U clla0ble AIIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBus NpoTeKaHUs peakuii HOHHOTO 0OMeHa, MOJIHbIE U COKPAIEHHbIE
HWOHHBIC YpaBHEHUS peakiuii. CBONCTBA KHCIIOT, OCHOBAHUN U COJICH B CBETE MPEACTABICHHUI 00
ANIEKTPOJIUTUYECKOM qucconuanuu. KadecTBeHHble peakiuy Ha HOHbL. [IoHsATHE O THAPOIN3E COMIeil.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C MOJCIISIMA KPUCTAUNTMYECKUX PEIIETOK HEOPraHUIECKUX
BEIIIECTB — METAJVIOB U HeMeTauIoB (Tpaduta u aitMasa), CII0KHBIX BEIIECTB (XJIOpUIa HATPUs ),
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEaKIMK OT BO3JCUCTBUS Pa3IHUHBIX (DaKTOPOB;
UCCIIEIOBAaHUE JICKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECcCa AUCCOIUAIIMH KUCIIOT, NISJI0YeH U Coen
(BO3MOXKHO HCIIOJIb30BAHKUE BUICOMATEPUAIIOB); IIPOBEICHHUE ONBITOB, HIUTFOCTPUPYIOIIMX MPU3HAKU
MPOTEKaHMsI PeaKInii HOHHOTO 0OMeHa (00pa3oBaHUE OCaJIKa, BBIICICHUE ra3a, 00pa30BaHUE BOJIbI); OTIBITOB,
WLUTIOCTPUPYIOIIUX TPUMEPhI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOPSHUE, PEAKIIMH PA3JI0KECHUS,
COEIMHEHUS); pacliO3HaBaHNE HEOPraHMYECKHUX BEIIECTB ¢ TOMOIIbIO KAYECTBEHHBIX PEAaKINil Ha NOHBI;
pelIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanasl M X cCOeTHHEHUS

O6mas[ XapaKTECpUCTHUKaA I'aJIOT'CHOB. OcobeHHOCTH CTPOCHUSA ATOMOB, XapaAKTCPHBIC CTCIICHU OKUCJICHUS.
CTpOGHI/IC u (1)I/I3I/I"ICCKI/IC CBOMCTBA IMMPOCTBIX BCIICCTB — I'aJIOT'CHOB. XHMHYECKHE CBOMCTBA Ha npumepe
XJIopa (B3aHMOHef/'ICTBHe C MCTaJlllaMH1, HEMCTaJlllaMU, H_ICJ'IOanI/I). XJ'IOpOBOI[OpOI[. ConsgHas KHCJIOTa,
XUMHWYCCKHEC CBOﬁCTBa, MOJIY4YCHUC, IPUMCHCHUC. I[el‘;ICTBI/IC XJIOpa U XJIOpOBOJAOPOAa HA OPraHUu3M
yelloBeka. BaxkHelnme XJIOpUAbI 1 UX HAXOXKICHUC B IIPUPO/JIC.

Oomas xapakTepuctuka sneMeHToB VIA-rpymnmnel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETIEHU
OKHCJICHHUS.



Crpoenne u GpU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOTHBIE MOIU(PHKAIINN
KHCJIOpOJa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHHUE, (PU3UUECKHE U XUMHUECKHUE
cBoiicTBa. OKCUIBI Cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3HUECKUE U
XMUMHYECKHE CBOUCTBA (00IIME KaK MPEICTAaBUTENS KIIacca KUCIIOT U crielu(uIecKie). XUMUIECKIe
peaKiuu, JIeXxaliue B OCHOBE MPOMBIIIUIEHHOTO CIIOco0a MoTy4eHus: cepHoi kucaoThl. [Ipumenenne. Conun
CEpHOU KUCIIOTHI, KAYeCTBEHHASI peakivs Ha cylb(ar-uoH. HaxoxaeHune cepsl U €€ COeIMHEHUN B TIPUPO/IE.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl COEAUHEHUSIMU Cephl (KUCIOTHBIE I05K/IU, 3arps3HEHNE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro MPEA0TBPAIICHUSI.

OO0mas xapakTepucTuka 3eMeHToB VA-Tpyriibl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHHUS.

A30T, pacnpocTpaHeHue B Ipupo/jie, pusndeckre u XuMudeckue cBoiictea. KpyroBopot a3ora B mpupoe.
AmMuak, ero (pu3nyecKue U XuMUYEeCKHe CBOMCTBA, MOdy4YeHne U npuMeHenue. Colln aMMOHUS, UX
¢buznyeckue U1 XuMHUYeCcKre CBONWCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THas
KHCIIOTa, €€ Mody4yeHue, (pu3nyecKkue 1 XuMu4eckre cBoicTBa (00IMe Kak IpeCTaBUTeNs Kilacca KUCIIOT U
cnenuduueckue). Mcnonap3oBaHue HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE MUHEPAJIbHBIX YI0OpEHUIA.

XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH CPelbl COSAMHEHHMSIME a30Ta (KUCIIOTHBIC JIOXK/IH, 3arpsi3HEHNE
BO3/IyXa, TIOYBHI 1 BOJIOEMOB).

docdop, amtorponHbie Moaudukanun Gocdopa, puznueckre u XuMuIecKkue cBoicTBa. OKcu
docdhopa(V) u pochopnas kuciora, pu3MUECKHE 1 XUMUYECKUE CBOMCTBA, MoiydeHue. Mcrnonp3oBanue
¢docdaToB B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

O6mras xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHUS.

VYrnepon, aluioTponHble MoAU(UKALIMK, pacTIpOCTpaHEHHE B IPUPOIe, (PU3NYECKUE U XUMUYECKHE
cBoricTBa. Ancop6mus. KpyroBopot yriepona B npupoje. Okcuibl yriiepoaa, ux Gu3n4ecKue 1 XUMHIECKHE
CBOICTBa, IeMCTBHIE HA KUBbIE OPTraHU3MBI, OJyYEeHUE U IPUMEHEHHE. DKOJIOTHUECKHUEe MTPOOIEMBI,
cBs3aHHbIe ¢ okcuaoM yriaepoaa(lV); runoresa rmo6aasHOTO MOTETUICHUS KIIMMaTa; TapHUKOBBIN P QeKT.

VYrosbHas KUCIIOTA U €€ COJIH, UX (U3NIECKUE M XUMUYCCKHE CBOMCTBA, IMOJTyYCHUE U IIPUMCHEHUE.
KavecTBenHast peakiusi Ha KapOOHAT-HOHBI. Mcroap30BaHne KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIIIICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHaYanbHBIC MOHATHUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUSX yriiepoaa (MeTaH, 3TaH,
ITHJICH, alleTHJICH, ATAHOJI, TJIMIEPUH, YKCYCHas KucioTa). X coctaB u xumudeckoe ctpoenue. [lonsrue o
OMOJIOTUYECKU BaXKHBIX BEIIECTBAX: )KHUPaxX, OCJIKax, YIIIeBOAaX — M UX POJIM B )KM3HU YEJIOBEKA.
MarepuanabHOE €IMHCTBO OPTaHMYECKUX U HEOPraHUYECKUX COCITUHCHU.

Kpemuuii, ero ¢usndeckue 1 XuMHUECKUE CBOMCTBA, MoMydyeHUe U npuMeHeHne. CoelnHeHNs] KPEMHUS B
npupoae. O6uue npeacrasienus o6 okcuae kpemuus(1V) u kpemuueBoit kucnore. CUIHKaATHI, UX
UCIIOJIb30BaHUE B OBITY, MEIIUIIMHE, IIPOMBIIIIICHHOCTH. BaskHelue cTponTeabHbIe MaTepUallbl: KepaMHKa,
CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpobneMbl 6e30macHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MaTEPUATIOB
B MMOBCETHEBHOM KH3HHU.

XHUMHAYECKUH SKCIICPUMCHT. U3YYCHUC 06pa3u013 HCOPTraHNYCCKUX BCIICCTB, CBOICTB COJISIHOM KHCJIOTBI,
MMPOBCACHUC KaUCCTBCHHBIX peaKquI Ha XJIOpU-HOHBI U Ha6J'IIO,Z[eHI/Ie MPU3HAKOB UX IMMPOTCKAHUA,; OIIBITHI,
OTpaxKarouiue (I)I/ISI/ILIGCKI/IG U XUMHYECKHE CBOMCTBA IraJIOTEHOB U UX COCIMHECHUM (BOBMO)KHO HCIIOJIb30BAHUC
BI/I,Z[COMaTepI/IaJ'IOB); O3HaKOMIJICHHCE C 06pa3uaM1/1 XJIOPpUOOB (FaHOFeHI/I,[IOB); O3HAaKOMJICHHUE C o6pa3uaMH
CCPBI U e€ CoeIMHEeHUSIMH (BOSMO)KHO HUCIIOJIb30BaAHUC BI/IIICOMaTCpI/IaJ'IOB); Ha6JIIOIleHI/Ie nponecca
O6erII/IBaHI/I$I caxapa 1non JeiicTBHEM KOHL[GHTpHpOBElHHOfI cepHoﬁ KHCJIOTBI; U3YYCHUC XUMHWYCCKUX
CBOMCTB pa36aBHCHHOI>'I CCpHOﬁ KHCJIOTHBI, ITIPOBCACHHUC KauyeCTBEHHOM pCaKkuuun Ha CYJ'IB(I)aT-I/IOH u
Ha6J'IIO,Z[eHI/IC IIprU3HaKa ec MMPOTCKAHUA; O3HAKOMIICHUC C (bI/IBI/I‘-ICCKI/IMI/I CBOMCTBaMH a30Ta, (bocq)opa n ux



COeMHEHUH (BO3MOXHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX
yaoOpeHuii; noixydeHue, cobupanue, pacro3HaBaHue U U3y4eHHE CBOMCTB aMMHaKa; POBEACHUE
Ka4eCTBEHHBIX PEAKIUK HAa MOH aMMOHUS U (pocdaT-noH U U3ydeHue MPU3HAKOB UX MPOTEKAHHMS,
B3aMMO/ICICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C ME/IbIO (BO3MOKHO MCIOJIb30BAHUE
BHJICOMATEPUAIIOB); H3yUCHHUE MOJICNICH KPUCTAIUTMYECKUX PEIIETOK anmasa, rpadura, QysuiepeHa;
03HAKOMJICHHUE C MIPOIIECCOM aJCOPOIUH PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOTa3a; Mojay4yeHrue, CoOupaHue, paclio3HaBaHue U U3y4eHHUE CBOMCTB YIIJIEKUCIIOTO ra3a; POBeICHUE
KaueCTBEHHBIX peakluii Ha KapOOHAT- U CHIIMKAT-HOHBI U U3yUEHHE NPU3HAKOB UX IIPOTEKAHMUS;
03HAKOMJIEHHUE C MPOAYKIMEN CUIIMKATHON MPOMBIIIIEHHOCTH; PEILIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4 110

TeMe«BaxHenne HeMeTauibl U UX COEIUHEHUSY.

MeTaajibl 4 UX COeAMHEHHS

OO011ast XapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX MOJIOXKEHHS B
[Tepuoanueckoit cucreme xumuueckux emeHToB J[. . MenneneeBa u crpoenus atomoB. CTpoeHHe
MeTaioB. MeTtannuyeckasi CBSI3b U METAJNINYECKasl KpUCTalIndecKasi peérka. DIeKTPOXUMUYECKUM psij
HanpspKeHUH MeTaisioB. @u3ndeckre 1 XMMUYECKHE CBOMCTBA MeTaJuIoB. O01Iue crnocoObl MOoIydYeHUs
MeTauioB. [IoHATHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTab,
YYI'yH, AIOpATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY M IPOMBIIIJIEHHOCTH.

[lerounbie MeTaibl: ToJ10)keHue B [lepuoanyueckoit cucreme xumuyeckux 3iaeMenToB 1. 1. Menaeneena;
CTPOCHHE UX aTOMOB; HaXOXACHHE B Mpupoae. PU3ndecknue 1 XUMUIECKUEe CBOMCTBA (HA TPUMEpPEe HATPHS U
kanust). OKCUABI U THAPOKCUIBI HATPUS U Kayus. [[puMeHeHne menoYHbIX METAJJIOB M UX COCTMHEHUM.

[IlerouHO3EMENBHBIE METAIUIBI MATHUW U KaJIbIUM: TI0JIO)KEeHHE B [lepnoauyeckoil cucteMe XuMHYECKUX
anemeHToB JI. 1. MenpeneeBa; cTpoeHrE X aTOMOB; HAX0KAEHUE B pupoie. PU3NYECKUEe U XUMUYECKHE
CBOMCTBA MarHus 1 Kajubliusl. BaxkHeimme coequaeHust Kamblusl (OKCHT, THAPOKCHU, COJH). JKECTKOCTH
BOJIBI M CITIOCOOBI €€ yCTpaHEHUS.

Amomunnii: nonoxenue B [lepuonnueckoit cucreme xumuyeckux 3aeMeHToB . . Menaeneena;
CTPOCHHE aToMa; HaXOXKJeHHe B Ipupojie. Pu3nyeckne 1 XUMUIECKHUE CBOMCTBA altfOMUHUSA. AMBOTEpHBIS
CBOMCTBA OKCHJIA U THIPOKCHIA AITFOMUHUS.

Keneszo: nonoxenue B [leproauueckoit cucreme xumuueckux sneMeHToB /. 1. MenneneeBa; ctpoeHue
aToMma; HaxoXJeHue B mpupoje. usndyeckue U XUMUYECKUE CBOMCTBA Kese3a. OKCHIbI, THIPOKCUIBI U COJIHA
xene3a(ll) u xenesa(lll), ux cocras, cBOMCTBA U TIOJIyUYCHHUE.

XUMHUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMi METAJUIOB M CIUTABOB, UX (PU3HUECKIUMHU
CBOMCTBAMH; U3YUCHHE PE3YIbTATOB KOPPO3UU METAILIIOB (BO3MOYKHO HCIIOJIb30BAaHUE BUICOMATEPHUAIOB),
0COOEHHOCTEH B3aMMOICHCTBHSI OKCH/IA KAJIBIIUS M HATPUS C BOJOH (BO3MOYXKHO MCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI; ITPOIECCa TOPEHUS JKeie3a B KUCIOPOIe
(BO3MOXKHO HCITIOJIb30BAaHHE BUICOMATEPHUAJIOB); IPU3HAKOB MPOTEKAHHS KAYSCTBEHHBIX PEAKIIMA HA HOHBI
(MarHus, Kanblus, aTroMuHus, nuHka, xeneza(ll) u xeneza(lll), menu(ll)); HabnroneHue u onvucanue
MPOLIECCOB OKPAIIMBAHMS IJIAMEHN HOHAMH HATPUS, KU U KaJbIUs (BO3MOKHO MUCTIOJIb30BAHUE
BHJIEOMATEPHUANIOB); HcCle0BaHNEe aM(OTEPHBIX CBOMCTB THIPOKCH/IA AIFOMUHHUS U THIPOKCH]IA ITMHKA;
pelIeHne SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilme MeTaabl U X COeTMHEHUS.

XuMHA M OKPY:KaIOLIAs cpeaa

HoBeie MaTepuansl 1 TeXHOJIOTHU. BerecTBa 1 MaTepuabl B IOBCETHEBHOM JKU3HH YeIOBEKa. XUMUS U
310poBbe. bezonmacHoe NCnob30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momois npu
XUMHUYECKUX 0XKOTax U oTpaBieHHsIX. OCHOBBI IKOJOTHYECKOM IPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUE
OKpYyKaromei cpesl (mpenenbHas 1onycTumas KoHmenTpanus semects — [1JIK). Pons xumuu B penieHnn
AKOJIOTHYECKUX MPOOIIEM.



[TpupogHBIE HCTOYHUKH YTIIEBOJOPOIOB (YTOJIb, IPUPOAHBINA Ta3, HEPTH), MPOIYKTHI UX MEPEPadOTKH, UX
POJIb B OBITY M IPOMBIIUIEHHOCTH.

XUMUYECKUH KCTIEPUMEHT: U3y4eHUE 00pa3lioB MaTEepUaIoB (CTEKJIO, CIIJIaBbl METAJIIOB, OJMMEPHbIE
MaTepuabl).

MemnpeuMeTHHe CBHA3H

Peanuszanus MeXnpeaMeTHbBIX CBA3€H NPU U3yYEHUN XUMUU B 9 Kilacce OCYLIECTBIISIETCS Yepes
HCI0JIb30BAHME KaK OOLMX €CTECTBEHHO-HAYYHBIX NOHSITUN, TaK U MIOHATUH, ABJISIOIUXCA CUCTEMHBIMU JUIS
OTZEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI O IIUKJIA. Peanu3anus MeXnpeIMETHBIX CBA3EH NPU NU3Y4CHUU
XMMUH B 9 KJ1acce OCyIIECTBISIETCS Yepe3 MCI0JIb30BaHNE KaK OOIINX €CTECTBEHHO -HAYUHBIX MMOHATHH, TaK U
ITOHATHH, SBIIIOIIMXCS CUCTEMHBIMH JUISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAYYHBIM (PaKT, TUIOTE3a, 3aKOH, TEOPHs, aHATIN3, CHHTE3,
KJ1accu(ukaiuys, nepuoaMIHOCTh, HAOIIOIEHNE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHHE, MOJIEIb,
SIBJICHUE, MTAPHUKOBBIA d(PPEKT, TEXHOJOTHS, MATEPUAIIBI.

du3uKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIMJI, H30TOIIbI, PAIMOAKTUBHOCT,
MOJIEKYJIa, AIEKTPUUECKHUH 3apsi/l, TPOBOTHUKH, TOJTYITPOBOJIHUKH, TUIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO,
Teo, 00hEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, PaCTBOP, PACTBOPHUMOCTD, KPUCTAIUIMYECKAs pEIIETKA,
CIIJIaBBbI, q)HSI/I‘IeCKI/Ie BCJIIMYHHBI, CIUHUIIBI I/ISMepeHI/IH, KOCMHNYCCKOEC HpOCTpaHCTBO, IJIAaHECTHI, 3Bé3)IBI,
Comnrre.

buonorus: porocunres, npixanue, Ouochepa, skocucTeMa, MUHEpaAJIbHbIE YI0OPEHUS, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTBI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIbl, TOPHBIE OPO/IbI, OJIE3HbIE HCKOMIAEMbI€, TOILIIMBO,
BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

W3yuenne xumuu B 9 Kiacce HaNpaBJIeHO Ha TOCTH)KEHUE 00YJaIOIIMMHUCS JTMYHOCTHBIX, METAIIPEIMETHBIX
Y TIPEAMETHBIX PEe3yIbTaTOB OCBOCHUS YU€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001Iero 00pa3oBaHUs JOCTHTAIOTCS B XOJIC
O6y‘-I€HI/I$I XUMHUHN B €AUHCTBEC yqe6H0171 Y BOCIIMTATEIbHOU JCATCIIBHOCTHU OpFaHI/I3aLII/II/I B COOTBETCTBUU C
TpaaAUuIMOHHBIMHU pOCCPIfICKHMH CONUOKYJIBbTYPHBIMH U JYXOBHO-HPABCTBCHHLIMU LICHHOCTAMU, IMIPUHATBIMHU
B O6H.I€CTB€ IMpaBHJIaMH U HOpMaMU IMOBCACHHUA U CHOCO6CTBYIOT mnmponeccamMm CaMOIIO3HaHUA, CaMOPasBUTUA
Y COIMATM3ALMN 00YJIarOITUXCS.

JIM4HOCTHBIE PE3YAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YUCJI€ B YACTH:

IMaTpuOoTHYECKOr0 BOCIIUTAHUS

1) IEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYyYHOMY HACIEIHIO,
MMOHUMAaHMUSI 3HAYCHUSI XUMHYECKOW HAYKU B )KMU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJIETh
JIOCTOBEPHOM MH(OPMAIUEH 0 MePEOBBIX JOCTIKEHUAX U OTKPBITUSIX MUPOBOU U OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U 0OIIECTBA;

I'paxxmanckoro BoCnMTaHus

2) MMpEACTABJICHHUA O COMUAJIBHBIX HOpMax H MnpaBujiaX MEXKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCE,
KOMMYHHKaTHBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HON, Y4eOHO-UCCIIeIOBATENbCKOM, TBOPUECKON 1
APYruX BUAAX JESITEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOH NESATEIbHOCTH IIPU BBIIIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 33/1a4, BBINOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3/JaHUH Y4EOHBIX MPOEKTOB,
CTpEMJIEHUS K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOILU B MPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBUI OCTYIIKOB;

LleHHOCTH HAYYHOT O MO3HAHUS

3) MHUPOBO33PEHYECKUX MTPEICTABICHHM O BEIIECTBE M XUMUYECKOM PeaKI[ii, COOTBETCTBYIOIIHNX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIONINX OCHOBY JUIsl TOHUMAHUS CYIIIHOCTH HAYYHOU
KapTUHBI MUPA; IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIbI, B3AUMOCBSI3SIX
4eJl0BeKa C MPUPOTHOM cpesioil, O poJid XUMHHU B TO3HAHUH STUX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTeNbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTY4YE€HHUE HOBBIX 3HAHUI 110 XUMUHU, HEOOXOAUMBIX IS
00BsicHEHUS HAOII0JaeMbIX MTPOLIECCOB U SIBICHUH;

5) no3HaBaTenbHOM, HH(HOPMALIMOHHON M YNTATENILCKON KYIbTYphl, B TOM UHCJIE HABBHIKOB
CaMOCTOSITENILHOM pabOThI ¢ y4EOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOid, JOCTYIHBIMU TEXHUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) unTepeca K 0Oy4eHHUIO U TIO3HAHHIO, TF0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHOM U UCCIIEOBATENLCKOM AEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310pOBbS

7) 0co3HaHMS LIEHHOCTHU >KU3HU, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 3710POBbIO, YCTAHOBKHU Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOX0AUMOCTH COOIOACHNUS MpaBUi 0€30MaCHOCTH MPH 0OPALIEHUH C
XMMUYECKUMU BEIIECTBAMH B OBITY M pealibHON KU3HH;

Tpynosoro Bocnuranus
8) uHTEpeca K MPaKTHUECKOMY U3Y4EHUIO podeccuil U Tpyaa pa3IMdyHOro poja, yBaXeHHe K Tpyay U



pe3yibTaTtaM TpyIAOBOM NESTETbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 110 XUMUH,
OCO3HAHHOTO BBHIOOPA MHANBUYAIbHOM TPAEKTOPHH MPOIOJKEHHS 00pa30BaHuUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npo(hecCHOHATBFHON AATENIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHCS B
npodeccHoHaIBHO cperie;

IKOJIOTHYeCKOTr0 BOCIIUTAHUS

9) sKosOorHyYecKy 1e1eco00pa3HOro OTHOUIEHUSI K IPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJIe, OCHOBE €&
CYIIECTBOBAHMS, TOHUMAHHUS [IEHHOCTHU 37I0POBOTO U OE€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHUSI K COOCTBEHHOMY (PU3HUECKOMY U IICUXUUYECKOMY 3/10POBbIO, OCO3HAHMSI LIEHHOCTH COOIIOACHUS
npaBui1 0€30MaCHOTO MOBEACHUS MTPHU PadOTE C BEMIECTBAMH, a TAK)KE B CUTYAIHIX, YIPOKAIOUINX 310POBBIO
¥ YKU3HHU JIIOJIEH;

10) cnocoOHOCTH MPUMEHSTH 3HAHMSI, [IOJIy4aeMble TPU U3yYCHUN XUMUH, JUIsl pELICHUs 3a/1a4, CBSI3aHHBIX
C OKpYXKarollel MPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
rJ100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeH UX pellleHHs MOCPEACTBOM METOI0B Xumun; 11)
9KOJIOTMYECKOT0 MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATEIbHOM, KOMMYHUKATUBHOM U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC TSI JOPMHUPOBAHUS MUPOBO33PEHHUS
oOl1ieHay4Hble MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DaKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMEeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHUH U3
3TUX IpeaMETOB (GOPMHUPOBATH MPEACTABICHUE O IEIOCTHON HAyYHOUM KapTUHE MHpPA, U YHUBEpCAIbHbIE
y4eOHbIe eCTBUA (IT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIIATHBHBIC), KOTOPBIE 00E€CTICUNB alOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MeTaHpeI{MeTHHe PE3YyIbTaTbl OCBOCHUSA 06pa30BaTean0171 IIporpaMmsal IO XUMHUH OTPaXKar0T OBJIAJICHUC
YHHUBEPCAJIbHBIMHU IIO3HABATCIIbHBIMU ﬂeﬁCTBHHMH, B TOM YHUCIJIC:

ba3zoBbIMH JIOTHYECKHMH AeHCTBHAMH

1) yMeHHEM HCIIOIB30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS ITPU OCBOCHUHY 3HAHHUI: PaCKPhIBATh CMBICT
XUMUYECKUX TOHATUH (BBIICIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMO CBSI3b C IPYTUMU
MTOHSATHUSIMH ), UCIIOJIH30BATh MOHATHUS ISl O0OBSCHEHUS OTACIBHBIX (DaKTOB M SIBJICHHUI; BLIOUPATh OCHOBAHUS
U KPUTEPUU ISl KJIaCCU(PHUKAIIMN XUMUYECKIX BEIIECTB M XMMHUYECKUX PEaKLUi; yCTaHABIUBATh MPUUUHHO -
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 AaHAJIOTUH); JIeJaTh BHIBOAbI U 3aKITIOUYCHNUS;

2) yMEHHEM MIPUMEHSATH B Mpoliecce MO3HAHUS MOHATHS (IPEAMETHbIE U MeTapeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIe B XUMUU, TIPE0OPa30BHIBATH HITUPOKO MPUMEHSIEMBIE B
XUMHH MOJICTIbHBIE MTPEICTABICHHUS — XUMUYECKHI 3HAK (CHMBOJI DJIEMEHTA), XUMHUecKas (Gopmyna u
ypaBHEHUE XUMUYECKOH peakluy — MPH PEIIeHUN Y4eOHO-TI03HABATEIbHBIX 3aa4; C YI4ETOM ITHX
MO/IENBHBIX MPEJICTABICHUN BBIABIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU U3ydaeMbIX
00BEKTOB— XMUMHMUYECKUX BEIIECTB M XUMUYECKIX PEAKIIHI{; BHIABIISITH 00IIHME 3aKOHOMEPHOCTH, TPUIUHHO-
CJIE/ICTBEHHBIE CBSI3HM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSIX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHi; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS, BHIOMpPATh HanOoJIee MOIXOASIINN ¢ YIETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMH HccIe0BaATEIbCKHIMH AelCTBUAMMU



3) YMCHHEM UCIIOJIb30BATh NMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHH, a TAKKC B
Ka4y€CTBC€ OCHOBBI AJIA q)OpMI/IpOBaHI/ISI THUIIOTE3EI 110 IMPOBCPKE MPAaBUIILHOCTU BBICKA3bIBACMBIX CY)KILGHI/II;’I;

4) mpuoOpeTeHue OnbITa MO UIAHUPOBAHHIO, OPraHU3AIMH U TPOBEICHUIO YUCHHUECKUX IKCIIEPUMEHTOB:
yMeHHUe HaOJII0/1aTh 32 X0I0M IIPoIiecca, CaMOCTOSTEIBHO IPOrHO3UPOBATH €r0 Pe3yiabTar, GOPMyIHpPOBATH
0606H_ICHI/ISI " BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
poJieIaHHOM paboTe;

Padoroii ¢ nndopmanmei

5) ymMmeHHneM BbIOMpATh, aHATM3UPOBATH M HHTEPIIPETUPOBATh MH(POPMAIINIO PA3IMIHBIX BUIOB U (hopM
IIPE/ICTaBICHMS], T0JTy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (HayYHO-TOMYJSIpHAsL IUTEpaTypa XUMUUYECKOTO
COJIepKaHus, CIpaBOYHbIE ocoOus, pecypcsl IHTEpHETa); KpUTUYECKU OLIEHUBATH IPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO WH(POpMAIINIO;

6) yMEHHEM IIPUMEHSTh pa3INdHble METO/IbI U 3alIpOChI IPU MOUCKE U 0TOOpe HH(POPMALUU U
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOAUMBIX JUIs BBIIIOJHEHUS Y4eOHBIX M MO3HABATENbHBIX 3aa4 onpe-
JeNEHHOTO TUIA; TPUOOPETEHUE ONBITa B 00JACTH UCIOJIb30BAHUS NH(OPMAIIMOHHO-KOMMYHUKaTUBHBIX
TEXHOJIOTUH, OBJa/IeHNE KyJbTYpOil aKTUBHOTO MCIIOJIb30BAHMSI Pa3IMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (POpMY IIpeCTaBiIeHUs HH(POPMALUK U WILTIOCTPUPOBATh
pelaeMble 3a7a4u HECJIOKHBIMU CXeMaMH, JuarpaMmmamu, IpyruMu opmamu rpaguku U UxX
KOMOHWHAIUSAMU,

7) yMEHHEM UCIOJIBb30BaTh U AaHAJTM3UPOBATH B IIpoliecce YueOHOM U NCCIIeIoBaTENbCKOM 1eATEeIbHOCTH
MH(}OPMALIKIO O BIMSIHUY TPOMBIIIJIEHHOCTH, CETTLCKOTO X0341iCTBA U TPAHCIIOPTa HAa COCTOSTHUE

OKpYKarolel NpUpOTHOU CPEIbI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH JIeHCTBUAMH

8) yMeHMeM 3a/1aBaTh BOTIPOCHI (B X0JI€ IMAJIOTa /WM TUCKYCCHUN) TIO CYIIECTBY 00CYK1aeMOM TEMBI,
(bopMyIHpOBaTh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS PEITIOKCHHON 3a1a4u;

9) npuoOpeTeHue OMbITa MPE3CHTAIIMH PE3YJIHTATOB BBITIOJTHEHUS! XUMHYECKOTO SKCIICPUMEHTA
(J1abopaTopHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MTPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMHU ITO3HABATEIIBHOMN M UCCIIEIOBATEIbCKON
JESTETbHOCTH MIPH PEIICHUN BOSHUKAIOIIUX MPOOJIeM Ha OCHOBE y4éTa OOIIMX HHTEPECOB U COTIIACOBAHUS
no3uiuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeJIeIICHUE KPUTEPUEB TI0 OIIEHKE KAaueCTBa BBITIOJIHEHHON PabOTHI U 1Ip.);

YHHBepcaJILHLIMI/I PEeryjJsaiTuBHbIMHA IICfICTBHﬂMPI

1 1) YMEHUEM CaMOCTOSATCIIBHO OIIPEACIIATh HEJIU ACATCIbHOCTH, IINIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Hauboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H ITIO3HABATCJIbHBIX 3a1a4, CAMOCTOATCIBHO COCTABIATh UJIN
KOPPEKTUPOBATH HpeI[JIO)KeHHHﬁ AJIropuTmM JeNCTBUI IIpH BBIIIOJIHCHHUN 3aJIaHui ¢ y‘léTOM IMOJTy4CHUSA
HOBBIX 3HAHUH 00 HN3y4acMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHHUBATH COOTBETCTBUC ITOJIYIYCHHOT'O
pe3yibTara 3asIBIICHHOM OCIIn,

12) YMCEHUCEM HUCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTBI, IPCAJIaracMbIC B YCIIOBUHU 3aIaHUi.

INPEIMETHBIE PE3YJIBTATbBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BU bl ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTyallUAX.



ITpenmMeTHbIE pe3yabTaThl IPEACTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTD Yy O0YJAIOIIUXCS CIIEAYIOIIUX
YMEHHUM:

1) packpwisame cmbici OCHOBHBIX XMMUYECKUX TIOHSATHN: XUMUYECKUH JIEMEHT, aTOM, MOJICKYJIa, UOH,
KaTHOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BEIIECTBO, BAJIEGHTHOCTb, AJIEKTPOOTPULIATEIBLHOCTD, CTEIIEHb
OKHCIICHHSI, XUMUYECKasl PeaKLus, XAMHUECKasl CBS3b, TEIIOBOU 3(h(peKT peakunu, MoJb, MOJSIPHBIN 00BEM,
PacTBOp; AIEKTPOJIUTHI, HEANEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLMALUs, PeaKIIui HOHHOTO OOMEHa,
KaTaJIn3aTop, XAMHUECKOE PaBHOBECHE, 0OpaTHMbIE U HEOOpATHMbIE PEaKIIMH, OKUCIUTEITBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEb, OKUCIIEHUE U BOCCTAaHOBJIEHUE, AJTIOTPOIINS,
aM(pOTEPHOCTh, XUMHUECKAs CBsI3b (KOBAJICHTHAsI, MOHHAs, METAJUTMYECKast ), KpUCTAIIMYECKast PemETKa,
KOPpO3HUs METAJJIOB, CILIaBbl; CKOPOCTh XUMUYECKON pEaKIUH, IPEAEIbHO JIOIMYCTUMAasi KOHIIEHTPALH
(ITIK) BemecTna;

2) wLIrOCmMpuUpo6ans B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHH (CM. I1. 1) U IPUMEHSITh 3TH MOHSTHSI
MIPY OMTMCAHWH BEIIECTB U UX TPEBPAIICHHUI;

3) ucnonvb3o6ams XAMUYIECKYIO CHMBOJIMKY JIJIsl COCTaBJICHHS ()OPMYJI BELIECTB M YPaBHEHUIH XUMUYECKHX
peaKuii;

4) onpedensme BaJCHTHOCTD U CTEIIEHb OKMCICHUSI XUMUYECKUX 3JIEMEHTOB B COCMHEHHSX PA3THYHOTO
COCTaBa; MPUHA/IJIKHOCTH BEILIECTB K ONpeAeIEHHOMY KJIacCy COEMHEHHH 1Mo popMyinaM; BUA XUMHUUECKON
CBsI3U (KOBaJICHTHAs, NOHHAS, METAJJIMUECKAs) B HEOPTAaHUIECKUX COCTMHECHUSX; 3apsi/l HOHA TI0 XUMUIECKOH
(dbopmyIe; xapakTep cpebl B BOJHBIX PaCTBOpax HEOPraHUYECKUX COEMHEHUHN, TUIT KPUCTAIITNUYECKON
PELIETKN KOHKPETHOIO BEIIECTBA;

5) packpwieamo cmwica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa U 1eMOHCTPUPOBATh €ro MOHUMaHHE:
OTIHCHIBATh U XapaKTepu30BaTh TabanuHyto popmy [lepronnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moArpymnmna (A-rpynmna)» u «rmodounas noarpynna (b-rpymnma)y, Mansie u
00JIbIINE TEPUObI; COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B IEPUOJNUECKOM TaOIHIle, C YUCIOBBIMU
XapaKTEepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0I1ee YUCIIo
AJIEKTPOHOB U paclpeesieHue X MO MEKTPOHHBIM CIIOSIM); 0OBSICHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHHUHU CBOICTB 3JIEMEHTOB U UX COCTMHEHH B Mpe/esiax MajbIX MepruoI0B U IIaBHBIX MOATPYIII C
y4€TOM CTPOCHHSI UX aTOMOB;

6) rraccuguyuposams XUMUUECKHE JICMEHTbI; HCOPTaHUYECKUE BEIIECTBA; XMMHUCCKHUE PEaKiuu (1o
YHCIIy U COCTaBY yYacCTBYIOIIUX B PEaKIIUU BEUIECTB, M0 TEIJIOBOMY 3D (DEKTy, M0 U3MEHEHUIO CTeIeHEeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATH) OOIIKE U ClICHU(PUUECKHE XUMUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIECTB, MOATBEPXKAas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX U MIOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKILIU;

8) cocmasnsimv ypaBHEHUS 3JEKTPOTUTHUECKON TUCCOMUAIINN KKCIIOT, IEIOYCH U COJICH; TOTHbIC U
COKpaIIEHHBIE YPaBHEHUS peaKlnii HOHHOTO 00MEHa; ypaBHEHUS PEAKIIHiA, OATBEPKIAI0IIIX
CYIIIECTBOBaHHE FEHETHUECKOM CBS3U MEX/y BEIIECTBAMH PA3IUYHBIX KIIACCOB;

9) packpvieams cyuHocms OKHUCIATEILHO-BOCCTAHOBUTEBHBIX PEAKIIHT MOCPECTBOM COCTABICHUS
AIIEKTPOHHOTO 0allaHCca ITUX PeaKIIUi;

10) npoenosuposams cBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH MPOTEKAHHUS
XMUMHYECKUX TPEBPAIICHU B PA3IMUHBIX YCIOBUSIX;

11) gvruucasims OTHOCUTENBHYIO MOJIEKY/SIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JI0JTIO
XMMHUYECKOTO 3JIEMEHTA 10 (GOopMyJie COeANHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE; MPOBOUTH
pacuéThl M0 ypaBHEHUIO XUMUYECKON peakilnu;

12) creoosamsb npaBuiIaM MOJIB30BAHHUS XMMHUECKOH MOCYI0W M 1a00OPaTOPHBIM 000PY/IOBaHHEM, a TAKKE

IpaBUiIaM 00paleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMH T10 BBITIOJHEHUIO J1a00PaTOPHBIX



XMMUYECKUX OIBITOB IO MOJyYSHHUIO U COOMPaHHIO ra3000pa3HbIX BELIECTB (aMMHAKa U YIIIEKHUCIIOTO ra3a);

13) nposooums peakiyy, MoATBEPKAAIONINE KaYeCTBEHHbIH COCTaB PA3JIMYHBIX BEIECTB: PACIIO3HABAThH
OTIBITHBIM ITyTEM XJIOPUI-, OPOMHUI-, HOH -, KapOoHaT-, pocdar-, cuaukar-, cyabpar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS M HOHBI U3YYE€HHBIX METAJUIOB, PUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUUECKUX
BEILIECTB;

14) npumensims OCHOBHBIC OIIEPAIIMU MBICIUTEIILHOM EITEILHOCTH — aHAJIN3 U CUHTE3, CPABHEHHE,
00001IeHne, CHCTEMaTH3AIHIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — JUTS N3Y4EHHsI CBOICTB
BEIIECTB M XUMHUECKUX PEaKIfii; eCTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAONIOICHUE, U3MEpEHHE,
MOJIEITMPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHoBaHMe pa3eioB H TeM KoanyecTBo yacos JNara Buabl aesTeIbHOCTH Bujsl, DJeKTPOHHBIE (LU (POBBIE)
n/m | IporpaMmsl H3yYEeHHS hopMmbI o0pa3oBaTe/bHbIC PecypChbl
BCEr0 | KOHTPOJIbHBIE | IPAKTHYECKHE KOHTPOJIs
padoTnl padoTbl

Pa3gen 1. BemecTBo M XUMHYeCKHE PeaKIHH

1.1. | MoBTOpenne u yrayoaenue 5 0 0 03.09.2022 | KnaccupuuupoBarh U Ha3sIBATh HEOPTAHUYECKUE BEIIECTBA H3YYEHHBIX KIIACCOB; Verubrit http://schoolcollection.edu.ru/
3HAHUIi OCHOBHBIX Pa3/ieJioB 16.09.2022 | OnuceiBaTh 06IIME XMMHYECKHE CBOICTBA BEIIECTB PA3IHUHBIX KIACCOB, MIOATBEPKAATh 0npoc;
Kypca 8 kaacca CBOIACTBA IPUMEPAMH MOJIEKYJISPHBIX YPABHEHUI XUMHYECKUX PEAKIIH;

OnpesenaTh BUJ XMMUUYECKOH CBA3M U TUII KPUCTAIINYECKOH PEIIETKM BEIECTBA;
IIporHo3upoBath CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOEHHS;

BrictpauBaTh pa3BEpHYyThIC MHCbMEHHBIC H YCTHBIE OTBETHI C ONOPOH Ha HH(OPMAIHIO U3
yueOHHUKA U CIPABOYHBIX MaTEPHaJIOB, IPAMOTHO HCIOJIb30BaTh N3yYEHHBIH TTOHATHAHBIR
anmnapar Kypca XUMHH;

Hcnonb30Bath Ipy BEITIONHEHNN yueOHBIX 3a1aHNH 1 B IIPOIECCE HCCIIE0BATENBCKOI
NeATeNbHOCTH HAYYHO-MIOMYJIAPHYI0 TUTEPATYPy XUMHUYECKOTO COAEPKAHUS, CIIPABOYHBIE
MaTepHaibl, pecypcsl MnTepuera;

1.2. | OcHOBHbBIE 32KOHOMEPHOCTH 4 0 0 19.09.2022 | PackpbiBaTh CMbICI H3y4aeMbIX MOHATHI H IPUMEHSTh ITH MOHATHS [IPH ONUCAHHH Kontposbuas | http:/schoolcollection.edu.ru/
XHMHYECKHX peaKuuii 30.09.2022 | cBoiicTB BewIeCTB H MX IPEBPALLCHHI; pabora;
KnaccuduiupoBaTh XMMHYECKHE PEAKI[MH T10 PA3THIHBIM IIPU3HAKAM;

YcTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XMMHYECKOH PEaKIMu OT Pas3In4HbIX (JaKTOPOB;
IIporuo3upoBath BO3MOXHOCTH NPOTEKAHUS XUMUYECKHX NPEBPALICHHI B Pa3IMUHBIX
YCIOBHSX;

OmnpesensT OKUCIUTEND U BoccTaHOBUTENL B OBP;

CocCTaBiATh 3J1EKTPOHHBII OaNaHC peakuy;

ITpon3BoANTH BLIYMCIEHHS 0 XUMUYECKHM YPABHEHHSM;

BeicTpauBath pa3BEPHYTHIE NHCHMEHHBIE H YCTHBIE OTBETHI C ONOPOii Ha HH(POPMALHIO U3
y4eOHHKA M CIPABOYHBIX MAaTEPHAJIOB, IPAMOTHO HCIIOJIb30BATh H3yUEHHBIH OHATHITHbII
anmapar Kypca XuMHuu;

Mcnons30BaTh NPU BHITIOIHEHHH YUEOHBIX 3a1aHHH M B IIPOLIECCE HCCIEN0BATENbCKOI
JeATENbHOCTH HAy4HO-TIONYIAPHY IO JIUTEPATYPy XHMHUECKOTO COJePKAHUS, CIPABOUHBIC
Matepuaisl, pecypcsl Mnreprera;

1.3. | DnexTpoanTHyeckas 8 0 1 01.10.2022 | PackpsIBaTh CMBICI H3Y4aeMbIX MOHATHIL,  TAKXKE CMBICI TCOPHHU dNEKTPOIUTHICCKOI Kourponsnas | http://schoolcollection.edu.ru/
aucconuanus. XuMu4ecKue 03.11.2022 | guccoumanuu; pabota;
peaKuuu B pacTBOpax OOBSCHATH IPHYUHBI YIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB;

CocTaBIATh ypaBHEHHUS JUCCONMAINN KHCIOT, EN04eif I COIeH, MONHbIe U COKpamEHHbIE
HOHHBIC YPAaBHEHUS XHMUYECKUX PeaKIHii HOHHOTO 0OMEHa;

[InanupoBaTh M OCYIIECTBIATH HA IPAKTHKE XHMHUIECKHE IKCICPHMEHTEI, IPOBOAHTD
HaOIII0IeH NS, IeIaTh BHIBOMBI IO PEe3yIbTaTaM dKCIEPHMEHTa;

CrneznoBaTs mpaBuiIaM 0e30macHOi pabOTH B 1a00PaTOPHH IIPHU HCTIONb30BAHHI
XUMHYECKOU MOCYABI K 000PYI0BAHUS;

I1pou3BOAUTE BEIYHCICHHS 10 XHUMHYECKHM yPaBHEHHUAM;

BricTpanBaTh pa3BEépHYTHIC MICHMEHHBIE H YCTHBIE OTBETHI C OIOPOH Ha HH(POPMALUIO U3
y4eOHHKA H CIIPaBOYHBIX MaTEPUAIOB, TPAMOTHO HCIOIb30BATh H3yUCHHDII TOHATHHHBIH
anmapaTt Kypca XHMUH;

Hcnonb30BaTh IpH BBIIOTHEHNH Y4eOHBIX 3aJaHUil U B IIPOIlecCe HCCIeN0BATENIbCKON
IeATeNbHOCTH HayYHO-TOMYIAPHYIO TUTEPaTypy XHMHUECKOTO COAepKaHHs, CIIPaBOYHbIC
MaTepHansl, pecypcsl UHTepHeTa;

Hroro mo pazaeny 17




Pa3nen 2. HemeTasJibl M HX COeTHHEHHUSI

2.1.

O0mas XxapaKTepHUCTHKA
XHMHYeCKHX deMeHTOB VIIA-
rpynnbl. ['asorenst

07.11.2022
18.11.2022

OOBsICHATE 001IHE 3aKOHOMEPHOCTH B H3MEHEHNH CBOHCTB HEMETAILIOB ¥ X COCIHHCHHUIT B
Ipejeax MaIblX IIepUOI0B U IIABHBIX MoArpymi [leprouaeckoll CHCTEMBl X UMHIECKHX
9JIEMEHTOB C y4€TOM CTPOCHHS UX aTOMOB,

XapakTepu3oBaTh HU3HIECKHE I XUMUYECKHE CBOHCTBA NPOCTHIX BELIECTB raJoreHoB (Ha
IPUMEPE XJI0pa) U CI0XKHBIX BELIECTB (XJIOPOBOLOPOA, XJIOPHIA HATPHS ), CIOCOOBI UX
HOJTy4eHHs], TPUMEHEHNUE U 3HAUCHUE B IPUPOJE U KH3HU YEI0BEKa;

OnpeznensiTh raloreHU-HOHBI B PacTBOPE;

[InanupoBaTh U OCYLIECTBIAT HA NIPAKTHKE XMMHYECKUE IKCIIEPHME HTBI, IPOBOJUTH
HaOJII0ICH NS, IeJIaTh BHIBOJBI [0 PE3yJIbTaTaM JKCIEPHMEHTA;

CrnenoBath npaBuiIaM 6e30macHoil paboThl B 1a00PaTOPHY IPHU HCIIOJIb30BAHHI
XUMHYECKON MOCYABI U 000PY10BAHNS;

BbicTpauBaTh pa3BEépHYTHIC MICHMEHHBIC H YCTHBIE OTBETHI C OLOPO Ha HH(POPMALUIO U3
y4eOHHKA U CIIPaBOYHBIX MaTePHANOB, PAMOTHO HCIIONb30BATh H3yUCHHBIH MOHATHIHBIA
ammapar Kypca XHMUH;

Hcnonb30Bath NpH BBIIOIHEHUH Y4eOHBIX 3aJaHUil U B IPOLIECCE UCCIIE0BATENIbCKON
IeSTENbHOCTU HayYHO-TOMYJIAPHYIO IUTEPATypy XHMHYECKOTO COACPIKAHNS, CIIPABOYHBIC
Martepuansl, pecypcsl UHTepHeTa;

[TpakTuueckas
pabora;

http://schoolcollection.edu.ru/

2.2.

O0mas xapaKTepucTHKA
XHMHYeCKHX 3/1eMeHToB VIA-
rpynnel. Cepa 1 eé coelnHeHUsI

21.11.2022
07.12.2022

OO6BACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB deMeHTOB VIA-rpynms! u ux
COCMHEHHUH ¢ YUETOM CTPOCHHUS UX aTOMOB;

XapakTepu3oBaTh (pU3NUECKNE U XHUMHYECKHE CBOMCTBA MPOCTOTO BELIECTBA CEPhI U €€
COEMHEHNUH (CepoBOI0POIa, OKCHJIOB CEPbI, CEPHOM KUCIOTHI, CYJIb(aTOB), CIIOCOOBI HX
MOJTy4eHHs, IPUMEHEHNE 1 3HaUCHUE B IPUPOJIE U KU3HH YETOBEKA;

OmnpenensaTs HamMuue cyib(haT-uOHOB B PaCTBOPE;

OOBACHATD CYIIHOCTb YKOJOTHYECKUX MPOOIIeM, CBI3aHHBIX ¢ MepepaboTKoN coeJMHEHUI
CepHl;

IInanupoBaTh M OCYIIECTBIATh HA NPAKTHKE XMMUUECKHE IKCIIEPHMEHThI, IPOBOAHTH
HaOJII0IeH NS, IeIaTh BHIBOJBI IO PE3yIbTaTaM KCIIEPUMEHTA;

CnenoBath npasuiaM 6e3omacHoi paboTsl B 1a00paTOPHUH NIPH UCTIONB30BAHUU
XUMHYECKOU MOCYABI K 000PY10BaHUS;

I1pou3BOAUTH BEIYHCICHUS 10 XUMHYECKHM yPaBHEHHUAM;

Hcnonb30Bath IpH BBIIOTHEHUH Y4eOHBIX 3aJaHUH TEKCTHI yueOHHKA, CIPaBOYHbIE
marepuansl ([Teproguyeckyro cucreMy XxuMmudeckux anementos Jl. . Menneneesa,
TabauIy pacTBOPUMOCTH KUCIOT, OCHOBAHUH U COJICH B BOJE, 3MEKTPOXUMUYECKHN PAX
HanpsHKEHU I METAILIOB);

Hcnonb30BaTh MpH BBINOIHEHUH y4eOHbBIX 3aaHUl U B IPOLIECCE HCCIEI0BATENBCKON
IeATeNbHOCTH Hay9HO-TIOMY IAPHYIO THTEPaTypy XHMHUECKOTO COAepKaHHUs, CIIPAaBOUHBIC
MaTepHansl, pecypcsl MHTepHETA;

KonrponbHast
padoTa;

http://schoolcollection.edu.ru/




2.3.

O0mas XxapaKTepHCTHKA
XHMHYeCKHX 271eMeHToB VA-
rpynnsl. A3ot, ¢pochop u ux
COCAMHCHHSA

08.12.2022
13.01.2023

OOBsICHATE 00IIKE 3aKOHOMEPHOCTH B H3MEHEHHH CBOUCTB 2JIeMEHTOB V A-TpyIIIbl ¥ HX
COEMHEHNH ¢ y4€TOM CTPOCHHS UX aTOMOB;

XapakTepu3oBaTh HU3MUIECKHE I XHMUIECKIE CBOHCTBA POCTEIX BEIIECTB a30Ta U
(pocdopa 1 ux coenuHeHnH (aMMHaKa, coleil aMMOHHUS, a30THOH KUCIOTHI, HUTPATOB,
okcuaa pocdopa(V) u pochopHoit KuCIOTHI, pochaTo), cocoObl UX MONYUCHHS,
NPUMCHEHHE U 3HAYCHHE B IPUPOJIE H JKU3HH YENOBEKa;

OnpeznensiTs HOHBI aMMOHUS U hochaT-HOHBI B pacTBOPE;

OOBSACHATD CYIHOCTb YKOJIOTHYECKUX MPOOIIEM, CBI3aHHBIX ¢ HAX0XKICHHEM COCINHCHUIT
a30Ta U Pocdopa B OKpYKawILIEH cpele;

IInaHupoBaTh U OCYLIECTBIAT HA IPAKTHKE XMMUYECKUE IKCIIEPUMEHTHI, IPOBOIHUTE
HaOJII0ICH NS, IeJIaTh BHIBOJBI [0 PE3yJIbTaTaM JKCIEPHUMEHTA;

CrnenoBath npaBuiIaM 6e30macHoit paboThl B 1a00PaTOPHHU NPHU HCIIONb30BAHHU
XUMHUYECKOH 1OCY bl ¥ 000pYA0BaHUS;

I1pou3BOAUTH BBHIYHCICHUS 10 XUMHYECKHM yPaBHEHUSM;

Hcnonb30Bath NpH BBIIOTHEHNH YYeOHBIX 3aJaHNH TEKCTHI YUeOHHKA, CIPABOYHBIC
MaTepHansl (MepUOIHIECKYI0 CHCTEMY XMMHUeCKHX dnemenToB JI. . Menzeneesa,
TabJIUIy PACTBOPUMOCTH KUCIOT, OCHOBAHHH U COJICH B BOJIE, IEKTPOXUMHUUCSCKHI PSll
HanpsHKEHU I METaJIoB);

Vcnonb30Bath NpHU BHIOJHEHUN YYeOHBIX 33/JaHU| U B TIPOLIECCE HCCIEI0BATEIbCKOM
JCATCIIbHOCTHU Hayqﬂo-nonynﬂpny}o nnTepaTypy XUMHYECKOTO CO}lep)KaH]/lﬂ, Cl'lpaBO'-{HblC
Martepuainsl, pecypcsl MuTepHera;

IIpakTuueckas
pabora;

http://schoolcollection.edu.ru/

2.4.

Oo0mas xapaKTepucTHKA
XHMHYeCKHX 3jieMeHTOB |VA-
Tpynmsbl.

Yriepoa u KpeMHHI H HX
coelHHeHH sl

16.01.2023
10.02.2023

OO6BACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB deMeHToB |V A-rpynms! u ux
COEIMHEHUH ¢ yu€TOM CTPOEHHS UX aTOMOB;

XapakTepu3oBaTh HuU3HUECKHE H XMMUUECKHE CBOHCTBA MPOCTHIX BEWIECTB yIriIepoa u
KPEMHHS U HX COeIMHEHHI! (OKCHI0B YIIepoa, YToJdbHON KHCIOTHI, KapOOHATOB, OKCUA
KPEMHHS, KPEMHHEBOI KMCIOTHI, CHIIMKATOB), CMOCOObI MX MOTy4YEHHUs, IPUMEHEHUE U
3HAUEHME B IIPHPOJIE U XKH3HU YeTOBEKa;

OmnpenensaTs KapOOHAT- U CHIIMKAT-HOHBI B PACTBOPE;

OO6BACHATD CYIIHOCTb YKOJIOTHYECKUX MPOOIIEM, CBA3AHHBIX ¢ HAXOKJICHHEM YTJIEKHCIO IO
ra3a B OKpy»aroImieil cpeje;

WnnocTpupoBaTh B3aHMOCBA3b HEOPTAHUUECKUX COCANHEHUH yIIepoia 1 OPraHNIeCKUX
BEILECTB;

IInanupoBaTh M OCYIIECTBIATh HA NPAKTHKE XHMUUECKHE IKCIIEPHMEHTHI, IPOBOAHTD
HAOIII0I€H NS, IeIaTh BHIBOBI IO PE3yIbTaTaM dKCIEPHMEHTA;

CnenoBaTh npaBuiIaM 0e30macHoi paboTsl B 1a00paTOPUU NPH UCTIONb30BAHHH
XUMHYECKOU MOCYABI H 000PYI0BAHUS;

Hcnonb30BaTh IpH BEIIOTHEHUN Y4eOHBIX 3aJaHUH TEKCTHI YUeOHHKA, CIIPaBOYHbIC
marepuansl ([lepuoauueckyro cucteMy XuMudeckux anemenTos JI. . Menneneesa,
TabauIy pacTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJIE B BOZE, IEKTPOXUMHUYECKUM P
HanpsHKEHU I METAILIOB);

Hcnonb30BaTh MpH BBINOIHEHUH y4eOHbBIX 3aaHUl U B IPOLIECCE HCCIEI0BATENBCKON
IeATeNbHOCTH HayYHO-TIOMYIAPHYIO THTEPaTypy XHMHUECKOTO COAepKaHHs, CIIPAaBOUHbIC
MaTepHansl, pecypcsl MHTepHETA;

KonrponbHast
paboTa;

http://schoolcollection.edu.ru/

Hroro mo paszery

24

Paszgen 3. MeTa/liibl M HX COeIHMHEHH S




3.1.

OO0urue cBoiicTBa MeTAJLIIOB

13.02.2023
24.02.2023

PackpbIBaTh CMBICI H3YYaeMbIX IIOHATHH U IPUMEHSATH OTU IOHATHS IIPU ONUCAHHH
CBOWCTB BELIECTB U UX NIPEBPALLECHUI;

OOBsICHATE 00IKE 3aKOHOMEPHOCTH B H3MEHEHNH CBOUCTB 9JIEMEHTOB-METAIIIOB H UX
COEMHEHUH ¢ y9€TOM CTPOCHHS UX aTOMOB;

XapakTepH30BaTh CTPOCHHE METAIOB, 00IHe PU3NIECKUE U XUMIICCKIE CBOHCTBA
METaJJIOB;

XapakTepu30Barh 001IKe CIOCOOBI MIOJIYYCHHS METAJLIOB;

CrnenoBath mpaBuiIaM 6e30macHoil paboThl B 1a00PaTOPHY IPHU HCIIOIb30BAHHI
XUMHUYECKOH I0CY bl ¥ 000pYHOBaHUS;

I1pou3BOAUTH BBHIYMCICHUS 10 XUMHYECKHM yPaBHEHUSIM;

Hcnonb30Bath NpH BBIIOIHEHNH YYeOHBIX 3aJaHNH TEKCTHI yUeOHHKA, CIIPABOYHBIC
matepuansl (Ilepuoanueckyro cucreMy XuMuuecknx sneMentos J{. . Menjeneesa,
TabJIUIly PACTBOPUMOCTH KUCIOT, OCHOBAHHH U COJIEH B BOJIE, SIEKTPOXUMHUUCSCKHI PSll
HanpsHKEHUH METaJlIoB);

Vcnonb30BaTh NpH BBINOIHEHUH YYeOHBIX 3a/JaHAi U B poLecce HCCIe10BaTeNbCKOM
IEeSTENbHOCTU HayYHO-TOMYJIAPHYIO IUTEPATypy XHMHYECKOTO COACPIKAHNS, CIIPABOYHBIC
MaTepuaisl, pecypcsl UHTepHeTa;

YcrHblid
0mpoc;

http://schoolcollection.edu.ru/

3.2.

BakHeiimue MeTaJJIBI M HX
COC/THHCHHU S

16

27.02.2023
14.04.2023

OO0BACHATb 00111E 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JI€MEHTOB-METAIIIOB B
rpynnax u ux coeJMHEHUH ¢ y4€TOM CTPOEHHUS UX aTOMOB;

Xapaxktepn3oBarh (pU3MYECKUE U XUMHUYECKHE CBONCTBA MIPOCTHIX BEIIECTB METAIOB U UX
COEMHEHUH (OKCHIOB, THAPOKCHJIOB, COJIEH), CIOCOOBI HX MOTYYeHHs, IPUMEHEHHE U
3HA4YCHHUEC B npnpozle W1 )KU3HHU Y€JIOBCKA,

Pacrio3HaBaTh ¢ IOMOIIbI0 KAUECTBEHHBIX PEAKI[MH HOHBI METAIUIOB (MarHus, allOMUHUS,
LMHKA, J)Kee3a, Men);

IInanupoBath U OCYUIECTBIATh Ha NIPAKTUKE XMMUYECKUE K CIIEPUMEHTbI, TPOBOAUTH
HaOJII0ICH U, 1EJIaTh BBIBOBI 110 PE3YJIbTaTaM 3KCIIEPUMEHTA;

CnenoBath npasuiaM 6e3omacHoi paboTsl B 1a00paTOPHUH NPU UCTIONB30BAHUU
XUMHYECKOH MOCY bl U 000PYH0BAHUS;

I1pou3BOANTH BEIYMCICHNUS 110 XUMUYECKUM YPAaBHEHUAM;

BeicTpanBaTh pa3BEpHYThIC NMCbMEHHBIE M YCTHBIC OTBETHI C OMOPOii HAa HH(OPMALHUIO U3
y4eOHMKA U CIPaBOYHBIX MaTEPHUaIOB, FPAMOTHO UCIIONB30BATh U3YyYEHHBIH TTOHATHHHBII
anmnapar Kypca XuMUH;

Hcnonb30BaTh MpH BBINOIHEHUH y4eOHbBIX 3aJaHUI U B IPOLIECCE HCCIEI0BATENBCKON
JESTeIbHOCTH HAyYHO-MOMYJIAPHY 0 IUTEPATyPy XUMUYECKOTO COJEPKAHUSA, CIIPABOYHBIE
Matepuainsl, pecypcsl FHTepHera;

KonTponbHast
pabota;

http://schoolcollection.edu.ru/

HUtor:

0 110 pa3jerny:

20

Pa3g

e 4. Xumus 1 OKpyRanmas cpejaa

4.1.

BemecTBa u MaTepHaJIbl B dKUZHH
YeJ0BeKa

17.04.2023
28.04.2023

XapakTepu3oBaTh POIb XUMHH B PA3INYHBIX C(epax ACsTCAbHOCTH NI0ACH, OCHOBHbIE
BEIIECTBA U MaTEePHaIbl, MPUMCHSIEMBIE B )KH3HH COBPEMEHHOTO YEI0BEKa;

OOBCHITH yCIOBHs 0E30IMACHOr0 HCIIONB30BAHMS BEIIECTB U XUMHYCCKUX PEAKIIUA B
OBITY;

AHaIM3MPOBATH U KPUTHYECKHU OLCHUBATH HH(POPMALHUIO O BIHSHUH MPOMBIIICHHOCTH,
CEIBCKOTO X035iCTBa, TPAHCIIOPTA H JP. HA COCTOSHHE OKPYXKAIOMIEil Cpe/Ibl;

VMeTh OKa3bIBaTh MEPBYIO MIOMOIIb IPH XUMHYECKUX 0KOTaxX U OTPaBICHHSX;
IpuHUMaTh y4acTre B 00CYKACHUN NPOOIEM XHMHYECKOH I IKOIOTHIECKON
HAMpaBICHHOCTH, BBICKA3bIBAaTh COOCTBEHHY 0 TO3HIHIO 10 MPOOIEME U IpeIararh
BO3MOXHBIC IyTH €€ PEIICHNS;

KonTtponsHas
pabota;

http://schoolcollection.edu.ru/

HUror:

0 10 pas3jerny:

PesepHOE Bpems




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka
n/n

KoaudecTBO 4acoB

Jara

Bunel, popmbl

BCEro KOHTPO
JIbHbIE

~

NpaKTH
yecKkHne

~

1. | Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX BEIIECTB
(MextyHapoHas 1
TpUBUAJIbHAS)

06.09.2022

YeTHBIT 01IpoC;

2. |TlepuoauuecKuii 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCKnX deMeHToB 1. Y.
Menneneesa.

Crpoenne aToMoB

08.09.2022

CaMooIieHKa ¢
HICIIOIB30BaHUEM
«O1neHoyHoro
JIACTaY;

3. | 3aKkOHOMEPHOCTH B
N3MEHEHWH CBOMCTB
XUMHYECKUX DJIEMEHTOB
IIEPBBIX TPEX MEPUOOB,
KaJInsl, KaJIbIIM 1 UX
COCIUHEHMI B COOTBETCTBUH C
MOJI0KECHUEM B
MEePUOIUYECKOIN CUCTEME U
CTPOEHHUEM aTOMOB

13.09.2022

YcTHBIN onpoc;

4. | XuMuuecKre CBOICTBA BEILECTB,
OTHOCSAIIUXCS K Pa3IMYHbIM
KjaccaM

HEOpPraHUYECKUX

COCJIMHEHMH, UX

reHeTHUYeCcKas CBS3b

15.09.2022

TectupoBanue;

5. | CtpoeHue BeIIeCTBA: BUIBI
XUMHUUYECKOH CBA3U. THUIBI
KPUCTAJTIMYECKUX PEUIETOK,
3aBUCUMOCTb CBOMCTB
BEILECTBA OT TUIIA
KPUCTAJUIMYECKOM PEIIETKH

20.09.2022

YcTHBIN onpoc;




Knaccudukarus
XUMHUYECKUX PEAKLUH 110
pa3IMYHBIM HpU3HAKaM (IO
YHCITY U COCTaBY
YYaCTBYIOIIHUX B PEaKIHH
BEIIECTB, 110 TEIJIOBOMY

3¢ deKTy, Mo U3MEHEHUIO
CTENIEHEH OKUCIICHUS
XUMUYECKUX JIEMEHTOB, 10
00paTUMOCTH, TIO YIaCTHIO
KaranuzaTopa). JK30- U
SHJIOTEPMHUUECKUE PEaKIIHH,
TEPMOXUMHUYECKHE

YpaBHEHUS

22.09.2022

YceTHBIT 01IPOC;

[TonsiTue o ckopocTn
XUMUYECKON PEaKIHH.
[ToHATHE O TOMOTEHHBIX U
TeTEPOrE€HHBIX PEAKLIHSIX.
@DaKTOpbI, BIUSIIONINE HA
CKOPOCTh XUMHUYECKON
peakuuu

27.09.2022

IIucebMeHHbBIN
KOHTPOJIb;

[Tonsatue 06 0OpaTUMBIX U
HEOOpaTHUMBIX XMMHUECKUX
peakuusx. [Tonstue o
XMMHYECKOM PaBHOBECUU

29.09.2022

YcTHBIN o1poc;

(DaKTopBI, BJIHMAOIIKUC HA
CMCIICHUE XUMHUYCCKOI'O
PaBHOBECHUA

04.10.2022

YcTHbIN onpoc;

10.

MexaHu3M OKUCITHTEIBHO-
BOCCTaHOBHTEIIBHBIX
peakiuii (3EKTPOHHBIH
0ayaHC OKHCIUTEIHHO-
BOCCTaHOBHTEJIBHOM
PEaKIIVM)

06.10.2022

YcTHBIN onpoc;

11.

Teopus 2IEKTPOTUTUYECKON
JUCCOIMAIMU. DJIEKTPOJIUTHI
Y HEDJIEKTPOJIUTBHIL.

KaTI/IOHLI, AHHUOHBI.

MexaHu3M JUCCOLMaluU
BCIICCTB C PA3JIMYHBIMU
BUJIAMM XUMHUYECKOH CBSI3H

11.10.2022

CaMool1IeHKa ¢
HCI0JIb30BaHUEM
«OneHoyHoro
JIACTaY;




12. | Crenenp quccoryaliu. 13.10.2022 | CamoouieHka ¢
CunbHble U ciabble HCI0JIb30BAHNEM
BIEKTPOIUTHI «O11eHOYHOTO

JMCTaY;

13. | Peakuiun HOHHOTO OOMEHA, 18.10.2022 | YcTHbI# ompoc;
YCIIOBUS UX MPOTCKAHMSL.

HNoHHbIE ypaBHEHHUS
peakuui

14. | Xumuueckue cBoiictBa 20.10.2022 | YcrHBIi omnpoc;
KHCJIOT B CBETE
Ipe/ICTaBIeHU 00
BIEKTPOJIUTHYECKON
JMCCOIMALINT

15. | Xumungeckue cBoiicTBa 25.10.2022 | [TuceMeHHBbIH
OCHOBAHHUH B CBETE KOHTPOJIb;
Mpe/ICTaBIeHU 00
AIEKTPOJTUTAYECKON
JMCCOTIMAIINT

16. | Xumuveckue cBoiicTBa 27.10.2022 | CamoorieHKa ¢
COJIEH B CBETE HCII0JIb30BAHUEM
MpeACTaBICHUI 00 «O1EeHOYHOT 0
AIIEKTPOITUTUICCKON JIMCTa,;
JMCCOTIMAIINT

17. |TlonsiTHE O THAPOJIU3E COJICH 08.11.2022 | YcTHBIH ompoc;

18. | KayecTBeHHbIC peaknuy Ha 10.11.2022 | Ycrnslii onpoc;
KaTUOHBI U aHHOHBI

19. | ITpakTrueckas padota Nel. 15.11.2022 | ITpakTryeckas
Pemenue pabora;
AKCTIEPUMEHTAIBHBIX 33124
o TeMe
"DJIeKTpOIUTHYECKAS
nuccoruanus"”

20. | Ypok 06001meHus 1 17.11.2022 | YcrHblit ompoc;
CUCTeMAaTH3alNK 3HAHUN

21. | YpOoK KOHTpOJIsl 3HAHUH 22.11.2022 | KouTposbHas

pabora;




22.

OO1ast xapakTepuCTUKa
ranoreHoB. OcobeHHOCTH
CTPOCHHS aTOMOB ATHUX
AIIEMEHTOB, XapaKTEPHBIC
JUIS. HUX CTETICHU
okucnenus. CtpoeHue u
(du3nuecKue CBOMCTBA
MIPOCTHIX BEIIECTB —
rajoreHoB. XUMHUYECKUE
CBOICTBa Ha MPUMEPE XJI0pa
(B3auMopelicTBrE C
MeTaJUTlaMi, HEMEeTaIlJIaMH,

IeJI0YaMH )

24.11.2022

YceTHBIT 01IPOC;

23.

Xnopoogopoa. CosnsHast
KHUCIIOTa, XUMUYECKUE
CBONCTBA, ITOJIyYECHHE,
npuMeHeHne. KauectBeHHas
peaxius Ha XJIOPpUA-HOHBI

29.11.2022

I[lucebMeHHbBIN
KOHTPOJIb;

24,

dusnonornyeckoe NeUCTBUE
XJIOpa M XJIOPOBOAOPO/Ia Ha
OpraHu3M 4YeJIOBEeKa.

Baxueiime Xa0puabl U UX
HaxO0JXXJICHUE B MPUPOJIC

01.12.2022

YcTHBIN onpoc;

25.

[TpakTruueckast pabota No2.
[Tonydyenue consiHon
KHUCJIOTBI, U3yYeHUE €&
CBONCTB

06.12.2022

[IpakTnueckas
pabora;

26.

Pemenue 3a1au Ha
BBIUMCIICHUS 110 YPAaBHEHUSIM
XHUMHYCCKUX PEaKIUi, eClin
OJIMH PearcHT JIaH B
H30BITKE

08.12.2022

YcTHbIN onpoc;




27.

OO1ast xapakTepuCTUKa
aneMeHToB VIA-rpynmnst.
OCoOEeHHOCTH CTPOCHUS
aTOMOB 3THUX 3JICMEHTOB,
XapaKTepHBIE TS HUX
CTENICHU OKUCIICHHSI.

Crpoenue u pusnuecKue
CBOMCTBA MPOCTBIX
BELIECTB- KUCIIOPOJIa U
CEpBL.

AnnoTponHbie
Mo U(UKAITUN KACTOpOaa U
cepbl. XUMHYECKHE

v

13.12.2022

YceTHBIT 01IPOC;

28.

CepoBoa0po1, CTPOCHHUE,
(1)I/I3I/I‘-I€CKI/I€ U XUMHWYCCKHUEC
CBOICTBa

15.12.2022

I[lucebMeHHbBIN
KOHTPOJIb;

29.

Oxkcunpl cepsl Kak
MIPEICTaBUTENH KHUCIOTHBIX
okcnoB. CepHucras
KHCJIO0Ta

20.12.2022

YcTHBIN onpoc;

30.

CepHas kuciora,
¢buznyeckue 1 XuMu4ecKue
cBOMcTBa (00IIHE KaK
MpeICTaBUTEINs Kilacca
KHCJIOT ¥ CHEIU(UIECKUE),
npumeHenue. Coyu cepHoit
KHUCIIOTBI, KAUeCTBEHHAS
peakius Ha cylib(ar-uoH

22.12.2022

YcTHBIN 0npoc;

31.

XUMHYECKHE pCaKuuu,
JICKAIIHMEC B OCHOBEC
IIPOMBIIIJIICHHOTI'O crocoba
IMOJIYYCHHA CCpHOfI
KHUCJIOTHI. Pemenue 3a1ay Ha
HaXO0XJICHUC MaccoBOM J0JI1
BbIXOJa MPOAYKTA pCaKIINN

27.12.2022

YcTHBIN onpoc;




32.

Haxoxnenue cepol u €€
COEIMHEHUH B IIPUPOJE.
XUMHUYECKOE 3arpsA3HEHUE
OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI
(KUCTOTHBIE JIOK/IH,
3arpsi3sHEHUE BO3lyXa U
BOJIOEMOB), CIIOCOOBI €ro
MPEAOTBPALLIECHUS

10.01.2023

IIuceMeHHbBIN
KOHTPOJIb;

33.

OO01as XxapakTepucTuKa
aneMeHTOB V A-TpyMIIbL.
Oco0OeHHOCTH CTPOEHHUS
aTOMOB 3THX DJIEMCHTOB,
XapaKTepHbIE ISl HUX
CTEIICHH OKHCJICHHS. A30T,
pacrpocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOMCTBA.

Kpyrosoport a3ota B
Ipupoie

12.01.2023

YeTHBIT 01IpoC;

34.

AMMHak, ero pusudeckue u
XUMHYECKIE CBOMCTBA,
MOJIy4Ye€HUE U PUMEHEHHE.

CoJin aMMOHUS, X
(bU3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE.

KauecTBennas pcaKuusg Ha
HMOHBI aMMOHU

17.01.2023

YcTHBIN onpoc;

35.

[TpakTrueckast pabota Ne3.
[Tonyuenue ammuaxa,
W3Yy4EHHUE ero CBOICTB

19.01.2023

[IpakTnueckas
pabora;

36.

A30THas KHCJIOTa, eé
(bu3HYECKUE U XUMUYCCKHE
CBOICTBa (00IIHE KaK
MIpeICTaBUTEINS Kilacca
KHUCTIOT U Criel(pUIECcKHe).

Hurpatsr

24.01.2023

YcTHBII onpoc;




37.

Hcnonp3oBaHnue HUTPATOB U
COJIEH aMMOHHSI B Ka4eCTBE
MUHEPAJIbHBIX YIOOpEHU.
XUMHUYECKOE 3arpsA3HEHUE
OKPYKarOLIEH CpeJIbl
COEJIMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOKTH,
3arpsi3HEHUE BO3/1yXa,
MOYBBI U BOJIOEMOB)

29.12.2022

IIuceMeHHbBIN
KOHTPOJIb;

38.

docdop, amoTponHbIe

Mo upukauu docdopa,
(1)PI3H‘-I€CKI/I€ U XUMHUYCCKHUEC
CBOMCTBA

26.01.2023

YeTHBIT 01IpoC;

39.

Oxcug gochopa(V) n
¢dbocdopHas Kuciora,
CbI/ISI/I'—IeCKI/Ie U XUMHWYECKHE
CBOMCTBA, MOJTyYEHHUE.

KauectBenHnas peakuus Ha
¢bocdar-noHbI

31.01.2023

VYceTHBIN 0IpoC;

40.

Hcnonws3oBanne docdaTtoB B
KayecTBE MUHEPATbHBIX
ynoOpeHuit. 3arps3HeHNE
MPUPOTHBIX BOJOEMOB
dhocdharamu

02.02.2023

ITnceMeHHbIH
KOHTPOJIb;

41.

Yrnepon, aluioTponHbIe
Mo (hUKaIUH,
pacrnpocTpaHeHue B
npupoje, Gpuznueckue u
XMUMHYECKHE CBOMCTBA.
Ancop6uus. Kpyroopot
yriaepoja B MPUPOJIe

07.02.2023

CaMooreHKa ¢
HCI0JIb30BaHUEM
«OneHovyHoro
JIACTaY;

42,

Oxcunpl yriaepoja, ux
¢bu3nyeckue 1 XUMHUYECKHUE
CBOIiCTBA, (pru3HoNIOrNYecKoe
NEVCTBYE HA KUBBIC
OpraHMU3MBbl, IOJYYEHHUE U
IIPUMEHEHHE.

DKkonornyeckue npoOiIeMsl,
CBSI3aHHBIE C OKCHJIOM
yrnepoga(lV); runoresa
r7100aJIbHOTO MOTETUICHUS
KJIMMaTa; TapHUKOBBIN

addekr

09.02.2023

YcTHBIN onpoc;




43.

VYroJibHas KUCIOTA U €€
COJIH, UX (PU3NYECKHE U
XUMHYECKHE CBOMCTBA,
[IOJIyYE€HUE U IIPUMEHEHHE.
KauectBennas peakuus Ha
KapOOHAT-MOHBI.

Hcnonp3oBanue kapOOHATOB
B OBITY, MEJMIINHE,
MIPOMBIIIICHHOCTH,
CEJIbCKOM XO35I1CTBE

14.02.2023

YceTHBIT 01IPOC;

44,

[IpaxTrueckas padota Ne4.
[Tony4yenue yriekuciaoro
rasza. KauectBeHHas peakuus
Ha KapOOHaT-HMOH

16.02.2023

[TpakTnueckas
pabora;

45.

HepBOHa‘—IaJ'IBHBIe IIOHATHUA
00 OpraHMYecKux
BEIIECTBAX KaK O
COCIMHEHUSX YIIIepo/Ia:
0COOEHHOCTH COCTaBa U
CTpOCHUS

21.02.2023

I[IuceMeHHbIN
KOHTPOJIb;

46.

[Tousarue o OHosIOrNYecKu
BRKHBIX BEIIECTBAX: JKHPaX,
Oenkax, yriieBoJiax.

MarepuajibHOE €TUHCTBO
OPraHUYECKUX U
HEOPraHMYeCKUX
COEOUHEHUN

28.02.2023

CaMooI1eHKa ¢
HCI0JIb30BaHUEM
«OneHogyHoro
JIACTa;

47.

Kpemnnii, ero ¢pusznueckue u
XMUMHYECKUE CBOICTBA,
MOJIy4YeHUE U PUMEHEHHE B
anekTpoHuke. CoequHeHus
KpEMHUS B IPUPOJIE

02.03.2023

YcTHbIN onpoc;

48.

OO6mwme npeacraBieHus 00
okcuze kpemuus(1V) u
KPEMHHUEBOU KUCIOTE.

Cuaukatel, UX
HCIOJIb30BaHUE B OBITY,
MEIUIIMHE,
MPOMBILIIEHHOCTH

07.03.2023

YcTHBII onpoc;




49,

Baxueiime cTpouTesbHbIE
MaTepHalibl: KepaMHKa,
CTEKJIO, LIEMEHT, OCTOH,
xene300eToH. [TpoGiieMbr
0€301acHOTO
HCIIOJIb30BAHMUS
CTPOMTENIBHBIX MAaTEPHAJIOB

B IIOBCEIHEBHOU KU3HU

09.03.2023

YceTHBIT 01IPOC;

50.

[Ipaktuyeckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337124
o teMe «BaxkHennne
HEMETaJUIBI U UX
COCIUHCHHUS

14.03.2023

[IpakTnueckas
pabora;

51.

Ypoxk 06006mIeHus 1
cHUCTEMAaTU3allii 3HaHU!

16.03.2023

I[IuceMeHHbIN
KOHTPOJIb;

52.

YPOK KOHTPOJIS 3HAHUM

21.03.2023

KoHnTtposbHas
pabora;

53.

OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
METAJIJIOB HA OCHOBAHHMH HX
MOJIOXKEHHUS B
MEePUOIUYECKOIN CUCTEME
XUMHYECKUX DJIEMEHTOB

. Y. MengeneeBa u
cTpoeHust atroMoB. CTpoeHne
MeTajI0B. MeTamandeckas
CBSI3b M METaJNIMYECKAs
KpUCTAJUTMYECKas peméTKa

23.03.2023

ITnceMeHHbIH
KOHTPOJIb;

54,

DNEeKTPOXUMHUECKUH psij
HalNpsDKEHUH METaLIOB.
dusnyeckne U XMMHYECKHE
cBoiicTBa MeTaioB. O0uue
COCcOOBI NOJTY4EHUS
METaJIOB

04.04.2023

YcTHBIN onpoc;

55.

ITonsATHE O KOppO3UU
METaJJIOB U OCHOBHBIC
CITIOCOOBI 3aIUTHI OT
KOPpO3UH

06.04.2023

YCTHBIN 01poc;

56.

Crnasel (cTasb, 4yryH,
JFOPAIOMUHUM, OpoH3a), UX
IpUMEHEHHE B OBITY U
IIPOMBIILITIEHHOCTH

11.04.2023

YcTHBIN 01poc;




S7.

[I{esr0uHbBIE METAILITBI.
[Tosmoxenue B
IIEPUOANYECKON CHCTEME
XUMHNYCCKHUX JJIEMCHTOB
. 1. Menneneesa,
CTPOEHHUE aTOMOB.

Haxoxnenue B mpupoe.
dusnuecKrue 1 XUMUIECKHE
CBOMCTBA (Ha TIpUMEPE
HaTpus 1 Kanus). OKCUIbI U
TUAPOKCHIBI HATPHS U
kanus. [Ipumenenune
MIETOYHBIX METAJJIOB M UX
COEUHEHUN

13.04.2023

CaMooIieHKa ¢
HCII0IB30BaHUEM
«O1neHo4yHoro
JIACTA;

58.

Illenouno3zemMenbHBIC
MeTaJlJIBl MarHui 1
KaJIbIIU, CTPOCHHUE aTOMOB.

Ilonoxenue B
MePUOANYECKON CHCTEME
XUMHYECKUX DJIEMEHTOB
. Y. Menneneena.

Haxosxnenue B npupoe.
dusnyeckre U XUMUYECKHE
cBoiicTBa. Baxkneimue
COEIMHEHMS KaJbLHs
(oKcu, THIPOKCHU, COITH)

18.04.2023

YcTHBIN onpoc;

59.

Pemenue 3amau Ha
BBIYHCJICHUA 10 YPABHCHUSAM
XUMHWYCCKUX peaKuHﬁ, €Clin
OJIUH U3 pCAarcHTOB JJaH B
M30BITKE HIIH COACPIKUT
IIpUMECH; MacCOBOM 10U
BbIXOJa MPOAYKTA pCaKIINN

20.04.2023

YcTHBIN onpoc;




60.

JKécTkocTh BOJIBI M CIOCOOBI
€€ yCTpaHEHHs.
Breraucnenus mo
YpaBHEHUSIM XUMUYECKUX
peaKuuid, €Ciii OJUH U3
peareHTOB JIaH B BUJIC
BOJIHOTO PacTBOpa C
HM3BECTHOM MacCOBOM JOJICH

25.04.2023

BIIP;

61.

[IpakTuyeckas padora Ne6.
JKEcTKOoCTh BOABI U METOABI
€€ yCTpaHEHHUS

27.04.2023

[IpakTnueckas
pabora;

62.

Amntomunuii. [TomoxxeHue B
MIEPUOANYECKON CHCTEME
XUMHUYECKHX dJIeMeHTOB JI.
U. Menneneena,

CTPOEHHUE aToMa.

Haxoxnenue B mpupoe.
dusnyeckre U XUMHUUECKHE
cBoiicTBa. AM(poTepHbIe
CBOMCTBA OKCHUJA U
TUAPOKCHIA

02.05.2023

VYeTHBIN 0IpoC;

63.

Keneso. Ilomoxxenune B
MEePUOIUYECKOIN CUCTEME
XUMHYECKUX DJIEMEHTOB
. Y. Menneneesa,
CTPOCHHE aToMa.

Haxosxnenue B npupoe.

dusnyeckue 1 XUMHUYECKHE
CBOMCTBA

04.05.2023

ITnceMeHHbIH
KOHTPOJIb;

64.

OKcHIbl, TUAPOKCUIBI U
cosmm xkene3a(ll) u
xenesa(lll)

11.05.2023

YcTHBIN onpoc;

65.

[IpakTrueckas paborta Ne 7.
Pemenne
JKCIEPUMEHTAIBHBIX 3a1a4
o Teme «BaxxHeiine
METaJIbl U UX COCIUHEHU

16.05.2023

[IpakTryeckas
paborta;




66.

Hosble maTepuaisl u
TexHoJjioruu. BemecTBa u
MaTepHuabl B IOBCEIHEBHOM
JKM3HHM YeI0BeKa. XUMUS U
310poBbe. besonacHoe
HCIIOJIb30BAaHNE BEIIESCTB U
XUMHUUYECKUX PEAKIINI B

OBITY

18.05.2023

YceTHBIT 01IPOC;

67.

[IpuponHbIE HCTOYHUKHU
YTJIEBOJIOPOJIOB (YTOJIb,
MIPUPOIHBIN ra3, He()Th)
MIPOJIYKThI UX NEepepaboTKH,
UX pOJIb B OBITY U
MIPOMBIIITIEHHOCTH

23.05.2023

YceTHBIN 01IpOC;

68.

OCHOBBI KOJIOTMYECKOU
IPAMOTHOCTU. XMMHYECKOE
3arpsAi3HEHUE OKPYXKaroIen
Cpelbl, peieIbHO
A0IMyCTUMas KOHICHTpAnA
BemecTs - [1JIK). Pons
XUMHHU B PEIICHUN
AKOJIOTUYECKHUX TIPOOIeM

25.05.2023

I[IuceMeHHbIN
KOHTPOJIb;

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 9 knacc/Pymsuruc I'.E., ®enpaman @.I'., Akunoneproe obmectBo «M3marensctBo «IIpocBemienue;,
BBenure cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. Xumus. 8 kinacc. Yueonuk (aBropsl O. C. IN'adpuensn, U. I'. Octpoymos, C. A. CrnagkoB).

2. Metoauyeckoe nocodue. 8 kinacce (aBropsl O. C. 'abpuensu, W. I'. Octpoymos, 1. B. Akcénosa).

3. [Iporpamma kypca xumun st 8—9 KiaccoB o0mieo0pazoBarenbHbIX yupexkaeHuit (aBtopst O. C.
I'abpuensn, C. A. Crnaaxos).

4. Pabouas tetpanb. 8 kiacc (aBtopsl O. C. I'abpuensin, C. A. Crnagkos).

5. Terpaap 15 1a00OpaTOPHBIX OMBITOB U MIpakTUYecKux padoT. 8 kitace (aBropsl O. C. N'abpuensn, 1. B.
Axkcénona, U. I'. OctpoymoB).

6. Xumus B TecTax, 3ajadax u ynpaxHeHusx. 8 kimacc (aBtopsl O. C. IN'abpuensn, U. B. Tpury6uak). 7.
OnexTpoHHas popMa ydeOHHUKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. Poccwuiickas anekrponnas mkona. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypuan «Xumus u sxu3ub»io - https://hij.ru/

. [Tox6opHa nmutepaTypsl mo xumumio - http://c-books.narod.ru/

. Kypuan " 1 cenrsops" - https://1sept.ru/

. Madoypox - https://iu.ru/video-lessons

. COOpHHUK cTaTeil 0 XHMHYECKHUX DIIEMEHTAaX, HLTFOCTPUPOBAHHBIN OTIMCAHUEM IKCIICPHMEHTOB. -
http://www.periodictable.ru
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MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUWE OBPA30OBATEJIBHOI'O TIPOLECCA

YYEBHOE OBOPYJOBAHHUE

Komnexunn

1 OcHOBHBIE BH/IbI TIPOMBIIIIIEHHOTO ChIpbs. YacTs 1 2

2 OCHOBHBIE BU/IbI IPOMBIIJIEHHOTO ChIpbsl. YacTs 2 2

3 Meramibi 2

4 Amomunuii 1

5 Crexiio 1 u3enus u3 crexia 1

6 Tormuso 1

7 HedTb 1 ipoaykThl €€ nepepadboTku 1

8 Imactmaccer 1

9 Kayuyk u mpoayKThI ero nepepadboTtku 1

10 lkana TBépaoctu 1

11 Habop XxuMu4ecKkux 3;1eMeHTOoB 1

Mopenn

Habops! myist MoaenupoBanus

1 Habop TpadaperoB Mmozenei aToMoB 1

2 HabGop s MoenupoBaHUsl SJICKTPOHHOTO CTPOSHHSI aTOMOB |
3 HaGop ass MoienupoBaHus MOJIEKYJI HEOPTaHUYECKUX coelMHeHuH 1
4 HaGop 1 MOJETMPOBAHUS MOJIEKYJT OPTaHMYECKUX COSAMHEHUN 1
5 Habop mopeneit aToMOB JIsl COCTABJICHHS MOJIENEe MOJieKyll JabopaTopHsiid 1 Monens "Kpucranmmuyeckas
pemerka" 1eMOHCTpalMOHHAS

1 JIén 1

2 Yraekucineli ras 1

3 Oynnepen 1

4 Anmas 1

5 I'padur 1

6 Okcupg kpeMuus 1

7 Menp 1

8 Marnuii 1

9 Kemneso 1

10 Kamennas couib 1

11 Monens crpoenue aroma 1

Tabnuuesr Hauana xumun (apt. 5-8671-018)

1 XuMuueckue 3HaKd U aTOMHBIE MAaCChl BAKHEHIIINX 3JIEMEHTOB
2 PacnipocTpaHEHHOCTh XUMUYECKUX 3JIEMEHTOB

3 ®opMbI CylIECTBOBAHUS XUMUYECKUX 3JIEMEHTOB

4 BemecTBa MOJIEKYJIIDHOTO Y HEMOJIEKYJISIPHOTO CTPOEHUS

5 CtpyKTypa U3MEHEHHUSI BELLIECTB

6 Crioco0bl pazaeneHus cMeceit

7 XuMHU4ecKue 3HaKu U GOpPMYIIbI

8 CocraBnenue GpopMyll IO BaJICHTHOCTH

9 Moub - eMHUIA KOJINYECTBA BEILIECTBA

10 ®usznveckue BeTUYMHBI BBIPAXKEHUS OPLUNA BEIIECTBA

11 Ilpu3Haku 1 ycnoBUs MPOBEACHUS XUMUYECKUX PEAKIIUI



12 Tumbl XUMHUYECKUX PEaKIIUi

13 Bo3nyx. Kucnopoa. I'openue

14 CtpoeHue miameHu

15 CocraBnenue Gpopmyi comneit

16 I'enernyeckas cBsI3b KJIACCOB HEOPraHMUECKUX BEIIECTB
17 Bonmopon

18 Xumudeckue peaxiuu

OcHoBbI xMMHYECKHX 3HaHUU(apT. 5-8707-006)

19 Iepuoauaeckas cucrtema xumudeckux areMenToB J[.M.MenneneeBa 20 Tabimia pacTBOPEMOCTH
BEIIIECTB B BOJIC

21 TlpaBuiia nmoBeeHUsI B KAOMHETE XUMUU

22 3Haku

23 TexHuKa 6€301aCHOCTHU MPOBEACHUS OTBITOB

24 Texnuka 0e30MacHOCTH MPHU padOTE C razaMmu

8 - 9 kmmaccwI ( apt. 5-8478-020) 25 BaneHTHOCTH

26 OTHOCHTENBHAsA aTOMHAs U MOJIEKYJISIpHAs. MacChl

27 CtpoeHue atoma. U30TOTbI

28 Obpa3oBaHue KOBAJICHTHOW U MOHHOM XUMUUYECKON CBS3U
29 DneKTpOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJIbIX IEPHOJIOB
30 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

31 Tunsl KPUCTATIIMYECKUX PELIETOK

32 Peakiuu oOMeHa B BOJIHBIX pacTBOpax

33 BaxkHeillne KUCIOThI U UX COJIA

34 Knaccudukanus OKCHI0B

35 Knaccudukanus oCHOBaHHMA

36 Knaccudukaruys Kuciot

37 I'eneTndeckasi CBSI3b BaXKHEHIIIUX KJIACCOB HEOPraHM4ecKux BemlecTB 38 Okpacka HHIUKATOPOB B
Pa3IUYHbIX Cpellax

39 DnekTpoauTHUYEcKas JUCCOLMaIMs

40 3aBUCUMOCTH CKOPOCTH PEaKIUU OT Pa3IMYHBIX (PAKTOPOB
41 Tunbel XUMUYECKUX peaKInii

42 Ob6paTuMble peaKuu

43 Bo3zayx. Kucnopon. I'openue

44 CreneHb OKUCIICHUS

Heopranunveckas xumusi(apt. 5-8701-009)

45 Homenknarypa coyeit

46 Kpucraisl

47 Xumudeckas CBSI3b

48 BaneHTHOCTb

49 Mojenu aTOMOB HEKOTOPBIX 2JIEMEHTOB

50 bunapsble coeTUHEHUS

51 Crpoenue atoma

52 DnekTpoHHast OpOUTAIL

53 CreneHb OKUCIEHUS



PacTtBOpBI.
DnekrpoauTHueckas auccoranus(apt. 5-8687-013)

54 JTucniepCHbIE CUCTEMBbI

55 CaoiicTBa BOAbBI

56 KpuBsie pacTBOPHUMOCTH BEIIECTB

57 CrniocoObI BEIpaKEHUS KOJMUECTBEHHOTO COCTaBa PACTBOPOB 58 DIIEKTPOIUTHI THAPATAIUS HOHOB
59 PactBopeHue BEIIECTB C HOHHOH CBS3BIO B BOJIE
60 PacTBopeHue BelleCcTB ¢ KOBAJICHTHOM MOJIAPHO# CBsA3bI0 61 KucinoTHo-ocHOBHBIE peakuuu 62
Peakiuu nonHoro oomena

63 IM'uaponus coneit

64 NonuTs!

65 Cpena BOOHBIX pacCTBOPOB

Howmenknarypa 121 bunapHble coequHEHUS

66 Homenkiatypa coneit

67 HoMeHKIIaTypa OpraHM4ecKux COeqUHEHUN

68 IIpenenbHbIC YIIIEBOAOPOIbBI

69 HenpenenbHble yrieBOI0POIbI

70 OyHKIMOHATIBHBIE IPOU3BOIHBIE YIIIEBOJIOPOIOB
Crpoenue BelecTna

71 Ctpoenue aroma

72 DneKTpoHHAas OpOUTaIh

73 Moaenu aTOMOB HEKOTOPBIX 3JIEMEHTOB

74 Kpucraisl

75 Xumu4ueckas CBs3b

76 BasieHTHOCTB

77 CTeneHb OKUCIEHUS

OBOPYJIOBAHME JJI51 IPOBEJEHUS JIABOPATOPHbBIX, IPAKTUUYECKHUX PABOT,
NTEMOHCTPALIUN

W3mepurenbHble TpUOOpHI

1. Becobl Texunueckue 10 1000 r ¢ rupsimu

2. Becol yuennueckue a0 200 r ¢ rupsimMu (OHOJIOTHYECKUE)
3. Becwl m1s chimyunx Marepuanos 10 200 r ¢ rupamMu

4. Becsl anektponHbie DijitalScale

5. Tepmometp cnmprosoit 1o 1000C

6. HabGop apeometpos (20 mT.)

HarpeBarenbHble prOops!

7. HarpeBarenb 11 IpoOUPOK AIIEKTPUUECKHMA

8. bans nabopatopnas komOunuposanHas (bJIK)

9. IlnuTka >nexTpudeckas ogHoKoH(popouHas "Bacunuca"
10. CrimptoBku 100 mn

11. CrimproBku 200 mn

JleMOHCTpaloHHbIE

12. KoMIUIeKT nocyasl A€MOHCTPAIMOHHBIHN ¢ mpuHauiexHocTsamu 13. HaGop nmo xumuu ¢ pe3b00BbIMU



COCAMHCHUAMU

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

[Tpubop s mosryueHust u coopa ra3os (IEMOHCTPAIIMOHHBIN)

HaGop st anexTponu3a (1eMOHCTPAIIOHHBII)

CroJsiuK Mo AbEMHO-TIOBOPOTHBIHN C 2-M$l INIOCKOCTSIMU

Cronuk nogbeMubiid 200x200 Mmm

Cronuk nogbeMubiid 150x150 Mmm

[ItaTuB A1 XUMUYECKUX CTAKAaHOB

TaruB naboparopusiii xumuaeckuit (ILLJIX)

CrenmanusupoBaHHble IpuOOpsl U annaparsl Annapar Kumnrmna

Anmnapar 'opmana

[Tpubop 1 MiUTIOCTpallMK 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOH peakuuu oT ycinoBuid 24. [Tpubop mis

IMOJIYYCHHA raJIONJaJIKaHOB

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

[Tpubop a1 UIUTFOCTpAIMHU 3aKOHA COXPAHEHHUS Ta30B
[Tpubop ansa onpeneneHus: cocTaBa BO3Iyxa

[Tpubop JuTs OKUCICHHS CTUPTA HAJ METHBIM KaTaTH3aTOPOM
[Tpubop /1g n3yueHus ra3oBbIX 3aKOHOB (71a00paTOPHBII)
Kononka agcopOrmonnas KA

O3zonatop

[Tpubop /I TIOJTydeHUsT PACTBOPHMBIX TBEPIBIX BEIIECTB
MarsuTHast MeIajiKa ¢ MAaHOMETPOM

pH-meTp

Amnmapat (yCTaHOBKA)IJISl AUCTHIUISIIAH BOJIBI

AIIXP

KomriexTsr JUIA na6opaToprlx OIIBITOB U MPAKTHICCKHUX 3aHATHH IO XUMUH

36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.

47.

48

JIOoTOK ¢ OCYI0¥ ¥ MPUHAUICKHOCTSIMHE ISl YICHUYECKOTO IKCIIEPHUMEHTA
MukposiabopaTtopusi o XUMHA

HITXJT Ne 568

[ltatuB naboparopusiii (111JI6)

Ha6op 1o snekrponusy (1abopaTopHBbIii)

[TpuGop i MOTYYCHUS TATOUIATKAHOB U CIOXKHBIX A(PUPOB JTAOOPATOPHBIH
[Tpubop g nosyyeHust u cbopa ra3os

Kommiekt npobupox (I1X-14, [1X-16) 10 mT.

Jlep>xarens ajist MpoOUpoK
[lItatuB ms mpoOUpox
KoMIutekT cTekIstHHBIX nagouek 10 miT.

KoMIIIeKT cTeKIIHHBIX TPyOOoUYeK

. KommnexT npo6ok
49.
50.
51.
52.
53.
54.
55.

Yamiku BeIapuBaTeIbHbIE

JIOXKM JJ19 COKMUTaHUS BEIIECTB

HIumier TUreabHBIE

Turan

Ilectuk u crynka

XHUMHUYECKHE CTaKaHbI CTEKI. EMK. 50 M
XuMuueckue ctakanbl cTeki. EMk. 100 mi



56. XUMHUUeCKHE CTaKaHbI CTEKI. EMK. 250 M
57. BOpoHKU CTEKJISIHHBIE JIaDOpaTOPHbIE

58. U3mepurenbHbIe UIHHIPHI

59. Men3ypku

60. Konba miockonoHHas






