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HHOACHUTEJIbBHAA 3AIINCKA

Pabouast mporpamMMa mo XuMuH Ui OOYJarOMIMXCS C 3aJePKKOM TCHUXHYECKOro pa3BUTHS 8-9 KIIacCOB COCTaBJICHA Ha OCHOBe TpeOoBaHUU K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENbHOW IMPOrpaMMBbl OCHOBHOTO 0OmIero 00pa3oBaHWs, NPEACTaBICHHBIX B DenepaibHOM TO-
CyIapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe OCHOBHOTO OOIIEro 00pa3oBaHMsI, ¢ YUETOM paclpeeéHHbBIX M0 KiaccaM MPOBEpSIeMbIX TpeOOBaHUH K
pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENIbHOM MporpamMMbl OCHOBHOTO 0OIIero oOpa3oBaHMs U AJIEMEHTOB COJAEp)KaHMsI, MPEICTaBICHHBIX B
VYHuBepcanbHOM KoAMPUKATOPE 10 XUMUH, [IpuMepHOiaganTUpOBaHHOW OCHOBHOW 00pa30BaTEIbHON IIPOrPaMMOi 0CHOBHOTO 00111eT0 00pa3oBaHus
oOyyJaromuxcs ¢ 3ajep>kKkoil ncuxudeckoro pazsutus (ganee — [TAOOIT OOO 3I1P), Ilpumepnoit paboueit mporpaMMbl y4eOHOTO MpeaMeTa « XUMUs»
(6a30BBIil  ypoBeHB), [IpumepHOil mTporpaMMoil BOCHHTAHUS OOYYAIONMIUXCS TPHU TOJYYCHUH OCHOBHOTO OOIIEro oOpa3oBaHUS, C Y4YETOM
pacnpeneneHHbIX M0 KjlaccaM IpoBepseMbIX TpeOOBaHUM K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMsI U DJIEMEHTOB COJEpKaHUs, MPEACTABIECHHBIX B YHHBEpCaJbHOM Koaudukartope mo xumuu, KoHumenuuu npenojgaBaHusi y4eOHOTO
npeameTa «XuUMHUs», B 00pa3zoBaTeNbHBIX oOpranuzanusx Pd, peanusyromux OCHOBHbIE 0011eoOpa3oBareibHble MporpamMmbl. (yTB. Pemenuem
Komnnerun Munnpocsenienus Poccun, npotokosn ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMHWS»

Bxuian yyeOHoro mpenmera «XuMus» B JOCTHKEHHE 1€l OCHOBHOTO 00Imiero oopazoBaHus O0OYyCJIOBIIEH BO MHOTOM 3HAY€HHEM XMMHUYECKOMN
HayKH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B PA3BUTHH MPOU3BOAUTEIBHBIX CHJI OOIIECTBA U CO3/IaHUU HOBOM 0a3bl MaTepuaabHON KYJIbTYpPHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK PaclpoCTpaHMUiIa CBOE BIMSIHUE Ha BCEe O0JIACTH YEJIOBEUYECKOro CYIIECTBOBAHUSA, 3ajajla HOBOE
BUJIEHUE MHpA, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOM KYIbTYpbl, HEOOXOIUMBIM YCIOBHEM >KU3HHM OOIIECTBA: 3HAHUE XUMHUU CIYKUT
OCHOBOI1 /U1 (POPMUPOBAHUS MUPOBO33PEHUS YENIOBEKA, €r0 MPEJCTaBICHUN 0 MaTEpUaIbLHOM €IMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT POpMHUpYEeMbIe
XUMHEH MPEJCTAaBICHUS O B3aUMOIIPEBPAILEHUSAX SHEPTUU M 00 SBOJIONUM BEHIECTB B NMPUPOJE; COBpEMEHHAs XMMHs HaIpaBlieHAa Ha pEIIeHUE
rJ100aTBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTUS YEIOBEUYECTBA — CHIPHEBOM, IHEPreTUUYECKOM, MUILIEBOM M HKOJIOTMYECKON 0e30MacHOCTH, MpobiieM
3/IpaBOOXpPaHEHHUSI.

B ycnoBusax Bo3pacraroliero 3HadeHHs] XUMHUU B JKM3HHM OOIECTBA CYIIECTBEHHO MOBBICKJIACH POJIb XUMHUYECKOTO OOpa3oBaHus. B miane
COILIMANIU3aIlMU OHO SIBJISIETCA OJHUM U3 YCIOBUHM (DOPMUPOBAHUS MHTEIIEKTA JIMYHOCTU M TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY Y€JIOBEKY XMMHUECKHE 3HAHUSI HEOOXOIMMBI 17151 IPUOOpETeHHs OOIIEKYIbTYPHOTO YPOBHS, MO3BOJIAIONIETO YBEPEHHO TPYIUTHCS B
COIIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpPa3HOM >KHU3HU OOIIECTBA, Al OCO3HAHMS BaXHOCTH Pa3yMHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
3I0POBBIO JIPYTHIX, K OKpY)Karolled MPUPOIHON cpele, A IPaMOTHOTO IMOBEACHHUS MPH HCIOIb30BAHUH PA3IUYHBIX MAaTEPHAIOB M XUMHUYECKHX
BEILIECTB B IOBCEAHEBHOM KU3HU.

Xumuyeckoe oOpa3zoBaHHE B OCHOBHOW IIKOJIE SBISIETCS 0a30BBIM IO OTHOIICHHIO K CHCTEME OOIIEero XUMHUYECKOoTo oOpa3oBanus. [loaTomy Ha
COOTBETCTBYIOIIEM €MY YpPOBHE OHO peaju3yeT MPUCYIIHE OO0IIeMy XHMHUYECKOMY OOpa30BaHHIO KIIOUEBHIE IIEHHOCTH, KOTOPBIE OTpPa)xaroT
rocy/lapcTBeHHbIE, OOIIECTBEHHbIE U MHIWBUIYyaJbHbIE MOTPEOHOCTH. DTHM OMpEIeNseTcsl CYIIHOCTh OOIIel cTpaTerud oOydeHHs, BOCIIUTAHUS U
pa3BUTUS 00YUAIOLIUXCS CPEICTBAMU YUEOHOTO MpeaMeTa « XUMUsD».



Wzyuenne mpeamera: 1) cnocoOCTBYeT peanu3aliid BO3MOXKHOCTEH JJIsi CaMOpasBUTUS M (POPMHUPOBAHHS KYJIbTYpBl JHYHOCTH, €€ oOmei u
(YHKIMOHATBPHOH TPAMOTHOCTH;, 2) BHOCHT BKJIaJ B (OPMHUPOBAHME MBIIUICHUS M TBOPUYECKHX CIIOCOOHOCTEH IOAPOCTKOB, HABBIKOB HX
CaMOCTOSITEIIbHOW YIeOHON JeATENIbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIEIOBATEIbCKIMX YMEHUH, HEOOX0AMMBIX KaK B TIOBCEIHEBHOW )KU3HHU, TaK U B
npohecCHOHANBPHON AEATENBHOCTH; 3) 3HAKOMHUT CO CHEIM(UKON HAyYHOTO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI LIEJIOCTHOTO B3TJIsja Ha €IUHCTBO
IPUPOJBI M YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TarioM B (OPMHPOBAHMHU €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH IOJPOCTKOB; 4) CHOCOOCTBYET
(OpMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TPUPOJAE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B 3KOJIOTHYECKOE
00pa3oBaHUE MIKOJIBHUKOB.

Hazpanuble HampaBiaeHUss B OOy4YE€HUHM XUMHUU OOECHEeuMBalOTCA CHENU(UKON coAepikKaHUs IpeIMeTa, KOTOPBIM SIBISIETCA IEAaroru4ecKu
a/IalITUPOBAHHBIM OTpakKeHUEM 0a30BOM HaAyKU XMMHH Ha ONpeAeNEHHOM dTare e€ pa3BUTHS.

Kypc xuMun oCHOBHOM HIKOJIbI OPUEHTUPOBAH Ha OCBOEHHE O0y4aIOIIMMUCS OCHOB HEOPTraHMYECKON XMMHH U HEKOTOPBIX MOHATUI U CBEACHUN 00
OTJIEIbHBIX 00BEKTaX OPTraHUYECKON XUMUH.

Crpykrypa coaepxaHus npeaMera chopMHUpOBaHa HAa OCHOBE CHCTEMHOrO MOJX0Aa K ero m3ydeHuto. CoaeprkaHue CKIIaJbIBa€TCS W3 CHUCTEMBI
MOHATHM O XMMHYECKOM JJIEMEHTE M BEIIECTBE M CUCTEMbl MOHSTHH O XUMHUYeCcKOoW peakuuu. OOe 3TH CHUCTEMbI CTPYKTYPHO OPraHHW30BaHbI 110
MPUHIIMITY TOCIE0BATEIBHOIO Pa3BUTHs 3HAHUI Ha OCHOBE TEOPETHUECKUX MPEICTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO yYEHHS Kak
OCHOBBI BCEro ectecTBO3HaHus, ypoBHs llepuonndeckoro 3akona JI. . MenneneeBa kak OCHOBHOT'O 3aKOHA XMMHH, YUEHHUS O CTPOEHUHU aToMa U
XUMHUYECKON CBSI3U, MPEACTAaBICHUI 00 AJIEKTPOIUTHYECKOM IUCCOLMAllMM BEIIECTB B pacTBopax. [eopeTHyYecKue 3HAHMSI paccMaTpUBAIOTCS Ha
OCHOBE SMITMPUYECKH IMOJIYYEHHBIX MU OCMBICIEHHBIX ()aKTOB, pa3BHBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMy, BBINOJHAS (DYHKIIMH
OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U MOJTY4YEHUS U3y4aeMbIX BEILECTB.

Takast opranuzanus cojepkaHHs Kypca CIIOCOOCTBYET MNPEACTABICHUI0 XMMMUYECKOW COCTaBIAIOIIEH HAaydyHOW KapTHUHBI MHUpa B JIOTHKE €€
CHCTeMHOU NMpHupoibl. TeM caMbIM 00ecreunBaeTCsl BOZMOKHOCTh (DOPMUPOBaHUS y 00Y4arOIMXCSl [IEHHOCTHOTO OTHOUIEHUS K HayYHOMY 3HaHMIO U
METO/IaM TNO3HAHMS B HayKe. BaXHO Takyke 3aMETHTh, YTO OCBOCHME COJEP/KaHUSA Kypca NMPOUCXOAUT C MPHUBJICUYECHUEM 3HAHUN U3 PaHEE U3y4ECHHBIX
KypcoB: «Oxkpyxaromuii Mupy», «buonorus. 5—7 knacce» u «Pu3uka. 7 Kiaccey.

Peanun3anus naHHON nporpaMMsl B mpoliecce 00ydeHus no3BosuT ooydaromumces ¢ 3I1P ycBouTh kiroueBble XMMUYECKHE KOMIIETEHIIMU U
IIOHATH POJIb U 3HAYEHUE XUMHHU CPEIU APYTUX HAYK O IPUPOIE.

N3yuenune xuMuu cnocoOCTByeT (POPMUPOBAHUIO Y 00YyUAIOLIMXCSI HAYYHOT'O MUPOBO33PEHMsI, OCBOCHHUIO OOIIEHAYYHbIX METOIOB (Ha0JII0JeHHE,
U3MEpEHNe, SKCIEPUMEHT, MOJEIUPOBAHKE), OCBOSHHIO IPAKTUUECKOTO IPUMEHEHHS Hay4YHbIX 3HAaHUH, OCHOBAHHOTO Ha MEXIPEAMETHBIX CBA3SX C
npeameramu «Okpyxarouuii Mup», «dusmka», «buonorus», «'eorpapus», «Marematuka» 1 GopMupyeT KOMIETEHLIUH, HEOOXOIUMbIE A1
IIPOJ0JKEHHs 00pa30BaHus B 00JaCTH €CTECTBEHHBIX HAYK.

N3yueHune xuMuu cnocoOCTByeT pa3BuTHIO y oOyuatomuxcs ¢ 3I1P npocTpancTBeHHOro BooOpaskeHHs, GyHKIIMOHAIBHOM IPaMOTHOCTH, YMEHUS
BOCHPUHUMATh U KPUTUYECKU aHAIU3UPOBATh MH(OPMAIINIO, IPEICTABICHHYIO B PA3JIMYHbIX (popMax. 3HAYUMOCTb IIPEAMETA JJIsl pa3BUTHS
AKHU3HEHHOM KoMIeTeHuu oOydaromuxcs ¢ 3I1P 3akitouaeTcst B yCBOGHUU OCHOBBI XUMUUECKUX 3HAHUM, HEOOXOIUMBIX [UI IOBCEJHEBHOM KU3HU;
HaBBIKOB 3/IOPOBOTO U OE30I1aCHOTO /ISl YeIOBEKa M OKPY’KAIOIIEeH ero cpesibl 00pa3a Ku3HU; (OPMUPOBAHUH IKOJIOTHYECKOH KYJIbTYpHI.

[Tporpamma oTpakaet cozepxkaHue oOydeHus npeaMeTy «XUMHUs» ¢ y4eTOM 0CcOOBIX 00pa30BaTebHbIX MOTpedHOCTEN oOydarontuxcs ¢ 3I1P.
OsnageHre y4eOHbIM IpeAMETOM «XHUMUsD» MPEACTABISAECT ONPEAEICHHYI0 TPYAHOCTD it oOydaromuxcs ¢ 3[IP. Oto cBsA3aHO ¢ 0cOOEHHOCTIAMHU
MBICTMTEIBHOMN IEATETbHOCTH, NEPUOINIECKUMU KOJIeOaHUSIMY BHUMAHUS, MaJIbIM 00bEMOM MaMATH, HEIOCTaTOYHOCTHIO OOIIEro 3arnaca 3HaHuH,
ITOHM>KEHHBIM [103HAaBATEIbHBIM HHTEPECOM M HU3KMM YPOBHEM PEUEBOTO Pa3BUTHSL.



JUist ipeo1oNIeHHsI TPYIHOCTEH B M3y4eHUH Y4eOHOTr0o mpeaMeTa « XUMHEsD He0O0X0quMa afanTtanus o0beMa U Xapakrepa yueOHOro Marepuana K
II03HAaBaTCJIbHBIM BO3MOXKHOCTAM I[aHHOﬁ KaTeropmuu 06yqa}oumxcsl, YUET Uux 0coOeHHOoCTEN Pa3sBUTHUA: UCIIOJIB30BAHUC aJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIAMETHBIX CBSI3€H, IOCTENIEHHOE YCIOKHEHUE U3y4aeMOT0 MaTepuaa.

[Ipu u3yyeHnn XMMUN HEOOXOAUMO OCYILLECTBIISTh B3aUMO/IEHCTBUE Ha MOJIMCEHCOPHOI OCHOBE.

TeopeTnueckuit MaTepuall peKOMEHIYETCSI U3y4aTh B IMIPOLECCE MPAKTUYECKOMN AEATEIbHOCTH. BO3MOKHO BBIJIETIEHUE OT/IEIbHBIX YPOKOB Ha
peleHue 3a1a49 B CBSI3U CO CJIOKHOCTBIO aHajm3a TekcTa ooydaromumucs ¢ 3I1P. Oprannueckoe eIMHCTBO MPAKTUIECKON U MBICIUTEIbHON
JEATeIbHOCTH 00yJaromuXCs Ha YPOKaX XUMHUHU CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0Aa3MCHBIX XUMHUYECKUX 3HAHUH U YMEHHIA.
Oco6oe BHUMAaHUE MPH U3YUYECHUH XUMHUH YICTSETCS U3YU4EHUIO «CKBO3HBIX)» TIOHATHI U (POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

HEJIM U3YYEHUS YYEBHOI'O ITPEJMETA «XUMMUS1»

K HampaBieHnio nepBoCTENEHHOM 3HAUNMOCTH MIPH peannu3aiii 00pa3oBaTeNbHbIX QYHKIUN npeameTa « XUMUS» TPAIUIUOHHO OTHOCST
(dbopMHpoBaHHE 3HAHUN OCHOB XUMHUUYECKOM HayKH Kak 00JIacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON eI TEIbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. 3a/lada MpeaMeTa COCTOUT B (POPMUPOBAHNU CUCTEMbBI XUMUYECKHX 3HAHUM — Ba’KHEHIINX (aKTOB, MOHATHH,
3aKOHOB U TEOPETUUYECKUX MOJI0KEHHM, JOCTYIMHBIX 000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, si3blka HayKd, 3HaHUH O HayYHBIX METOJaxX
M3YYEHHUS BEIIECTB U XUMUYECKUX PEaKI[Uil, a Takxke B GOPMUPOBAHUU U PA3BUTHH YMEHHUM U CIIOCOOOB JIEATEIILHOCTH, CBA3AHHBIX C IUIAHUPOBAHUEM,
HaOJII0IEHUEM U ITPOBEAEHUEM XMMHUYECKOTO SKCIIEPUMEHTA, COOII0IEHNEM MTPAaBUII 0€30MacHOr0 OOpallleHus C BEIECTBAMU B IT0BCEAHEBHOM KU3HHU.

Hapsiny ¢ aTuM nenu u3ydyeHus npeiMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO
oOmiero o0pazoBanus. CeroqHs B 00pa3oBaHUM 0CO00 3HAUMMOW MPU3HAETCS HAIIPABICHHOCTh O0Y4YEeHHUsl HA Pa3BUTHE U CAMOPA3BUTUE JIMYHOCTH,
(dopmupoBaHue e€ HHTEIUIEKTa U 001Iel KylbTypbl. OOyueHHe YMEHUIO YUUThCS U MPOJIOJDKATE CBOE 00pa30BaHUE CAMOCTOSITEIbHO CTAHOBUTCS
OJIHO U3 BaKHEHIINX (PYHKIUH y4eOHBIX IPEIMETOB.

Jns oOyvarontuxcs ¢ 3I1P, Tak *ke, Kak U JUlsi HOPMaTUBHO Pa3BUBAIOIIMXCSI CBEPCTHUKOB, OCBAaMBAIOLIMX OCHOBHYIO 00pa30BaTeIbHYIO
IporpamMmmy, JOMUHUpYIOLIEe 3HaYeHUE NPUOOPETAIOT TaKHUe eI, KaK:

1. ¢dopmupoBaHHE HMHTEIUIEKTyalbHO Pa3BUTON JMYHOCTH, TOTOBOH K COTPYAHHYECTBY, CAMOCTOSTEIbHOMY INPHHSATUIO PEIICHUH, CIOCOOHOH
alaliTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIIOBUAM JKU3HU;

2. HampaBJIEHHOCTb OOy4eHHs Ha CHCTEMAaTH4ecKoe MPHOOLICHHE YYallMXcs K CaMOCTOSITEIbHOM I03HABATENILHOW AEATENIbHOCTH, HAYYHBIM U
IIPAKTUYECKUM METO/aM MO3HaHUs, (POPMHUPYIOLIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

3. obecrneyeHue YCIOBHH, CIOCOOCTBYIOLIUX TPHUOOPETEHNIO 00YYaIOUIMMHUCS OIbITA Pa3HOOOPA3HOM JEeATENIbHOCTH, MO3HAHUS U CaMOIIO3HAHMUS,
KJIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUI PA3JINYHbIX BUJIOB JIETEILHOCTH;

4. QopmupoBaHue yMEHHI OOBICHATH U OLICHUBATh SIBJICHUS OKPYXKAIOLIEr0 MHUpa Ha OCHOBAHWMM 3HAHWM U OIBITA, MOJYYEHHBIX IPU U3YYEHUU
XHMHH;

5. (dopmupoBaHue y 00ydyaromMXcs 'yMaHUCTUYECKUX OTHOIIEHHH, MOHUMAaHMs [IEHHOCTH XMMMYECKUX 3HAHUH JJIs BIPAOOTKH 3KOJOTHYECKU
11€J1eCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM AEATEIILHOCTH B LENISIX COXPAHEHHUS CBOETO 3710POBbS U OKPY)KAIOLIEH MPUPOTHOM Cpe/ibl;

6. pa3BUTHE MOTHBAIlMH K OOyUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO HA OCHOBE YCBOCHMS 0OIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(UIIS ¥ HAIIPABICHHOCTH JTaJIbHEHIIero o0y4eHusl.



Kypc HampaBieH Ha pelleHHE CIEAYIOMMX 3aJad, O0OECHEeUMBAIONIMX PEATU3ALUI0 JHYHOCTHO-OPUEHTUPOBAHHOTO M JAEATEIHLHOCTHOTO
MOJIX0J0B K 00y4eHuIo XxuMuu odydatomiuxcs ¢ 3I1P Ha ypoBHE 0CHOBHOTO 00111eT0 00pa30BaHus:

1. ¢dopmupoBaHue NmepBOHAYAIBHBIX CUCTEMAaTU3UPOBAHHBIX IMPEACTABICHUN O BELIECTBAX, UX MPEBPAILCHUSIX M MPAKTUYECKOM NPUMEHEHUH,
OBJIaJICHUC MOHITHHHBIM afnmnaparomM U CUMBOJIMYCCKUM A3BIKOM XUMUH,

2. 0CO3HaHWE OOBEKTMBHON 3HAYMMOCTH OCHOB XMMHMYECKOH HAayKH KakK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, XMMUYECKHX MPEBPALICHUN
HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB KaK OCHOBHI MHOTHX SIBJICHHH >KMBOW M HEKWBOW NPHUPOMBI; YIIYyOICHHE MPEICTABICHUN O
MaTCpraJIbHOM €AUMHCTBC MHUPA,

3. OBJAJCHHE OCHOBAMH XMMHYECKOW IPaMOTHOCTH: CIIOCOOHOCTHIO aHATH3UPOBATh M OOBEKTUBHO OIICHWBATH KU3HEHHBIC CUTYAIHH, CBSI3aHHbIC
C XI/IMI/IGI\/II, HaBBIKAMU 0€3011aCHOIO O6paHI€HI/I$[ C BCIICCTBaAaMH, HCIOJIL3YECMbLIMHU B HOBCG}IHCBHOﬁ JKM3HHU, YMCHUCM QaHAJIIM3UPOBATH U
TUTAHUPOBATh SKOJOTUYECKN O€301acHOe MOBECHUE B IENISIX COXPAHEHNUS 310POBbS M OKPY)KAIOIIEi Cpebl;

4. ¢opMupoBaHHE YMEHHMI yCTAHABIMBATh CBSI3U MEXIY peajJbHO HAOIIOIAeMbIMU XUMHUYECKHUMU SBJICHUSMU U MPOIECCaMH, TPOUCXOSAIINMHU B
MUKPOMHPE, 00BACHSITD IMPUYIUHBL MHOFOO6paSI/I$[ BEUICCTB, 3aBUCUMOCTb HX CBOMCTB OT COCTaBa H CTPOCHHA, a TaKXKC 3aBUCUMOCTH
MNPUMCHCHUS BCHICCTB OT UX CBOﬁCTB;

5. HpI/IO6peTeHI/Ie OIbITa HCIIOJIB30BaHUA pPa3jIMYHBIX METOAOB H3YUCHHUA BECIICCTB, Ha6J'IIO)IeHI/I5I 3a WX MNOpEeBpaliCHUAMU ITpU IMPOBECACHHUU
HECJIOXKHBIX XUMUYECKUX IKCIIEPUMEHTOB C MCII0JIb30BaHUEM JIa0OPATOPHOTO 000PYI0BaHUS U IPHOOPOB;

6. dopmupoBaHHe TNpencCTaBICHW O 3HAYCHWH XUMHUYECKOHW HAyKH W PEHICHHH COBPEMEHHBIX OJKOJOTHYECKHX MpoOIeM, B TOM YHCIE B
MpEeaAOTBpAIICHUHU TEXHOTICHHBIX W OKOJIOTHYCCKUX KaTaCTpOCb.

Oco0enHocTH 0TOOpPa M aJanTAlUM Y4eOHOIr0 MaTepHuaJsia no XuMHu.

OO6yuenue ydyeOHOMY MpeamMeTy «XuMUs» He0OXOAMMO CTPOUTH Ha CO3JaHUU ONTUMAIBHBIX YCIOBHH ISl YCBOCHHS MTPOTPAMMHOTO MaTepuasa
obyuarormumucs ¢ 3I1P. bonpmoe BHUMaHue AOHKHO OBITH YACIEHO OTOOPY Y4eOHOro mMaTepuajia B COOTBETCTBUHU C MPHHITUIIOM JOCTYITHOCTH TIPH
coxpaHeHHHU o01mero 6a3oBoro ypoBHs. OH JODKEH MO COJEPKaHHUIO M 00beMy OBITh aaiTUPOBAHHBIM A1 oOydaromuxcs ¢ 3[IP B cooTBeTCTBUM €
HX 0COOBIMU 00pa3oBaTeIbHBIMK NOTpeOHOCTSIMHU. CrieayeT o0eryuTh oBlajeHue MarepuaioM odydatromumucs ¢ 3I1P mocpeacTBom ero neraabHOTO
OOBSICHCHHUS ¢ CHCTEMaTHYECKUM TOBTOPOM, MHOTOKPATHON TPEHUPOBKOW B NMPHUMEHEHWW 3HAHWUN C MCIOJIb30BAHUEM MPHUEMOB AJITOPUTMH3AIUUA U
BHU3YaJIbHBIX OTIOpP, O0y4EHHUS CTPYKTYPUPOBAHHUIO MaTeprala.

Bosnbioe 3HaueHue i TOJHOIIEHHOTO YCBOEHHS YYEOHOro Marepuana MMEeT OIlopa Ha MEKIPEAMETHBIC CBS3W BOIMPOCOB, M3YYaeMbIX B
JAaHHOM Kypce, ¢ TaKMMH yueOHbIMU npeaMeraMu kak «l eorpadus», «Dusuka», «buonorus». [lo3Bomnsis paccMarpuBaTh OJWH U TOT K€ Y4eOHBIH
MaTepHal ¢ Pa3HbIX TOUYEK 3PEHHs], MEKIIPEAMETHBIE CBA3H CIOCOOCTBYIOT €ro JyYIlIeMY OCMBICICHHIO, 00Jiee MPOYHOMY 3aKPEIUICHUIO MOJTY4YEeHHBIX
3HAHWUN U TPAKTUYECKUX YMEHH.

[Ipu moAroToBKe K ypoKaM y4YHUTENb JOJDKEH MPEeaycMOTpeTh (hopMUpoBaHKe y 0Oydaromuxcs yMEHUM aHAIU3UpOBaTh, CPAaBHUBATH, 0000IIATh
M3y4aeMblil MaTepuai, IIaHUPOBATh MPEACTOSIIYI0 paboTy, OCYIIECTBIATH CaMOKOHTPOJb. HeoOX0auMo MOCTOSIHHO CIIEIUTHh 3a MPaBHIBHOCTHIO
pedeBoro odopMIiIeHHs BbICKa3bIBaHU oOyyarommuxcs ¢ 3I1P.

B cBs3u ¢ 0coOEHHOCTSIMU TOBeleHUs U jAearenbHocTH obyuatonmuxcs ¢ 3IIP (pacTopMokeHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOIUM
CTpOKANIINN KOHTPOIIb COOMIOICHHUS TPABUII TEXHUKH 0€30MaCHOCTH MPHU MPOBEACHUN Ja00paTOPHBIX pabOT B XUMHUYECKOM KaOMHETE.



IIpumepnbie Buabl aesTeqbHOCTH oOyuyaromuxcss ¢ 3IIP, o0ycioBiaeHHble 0co0bIMH 00pa30BaTeJbHBIMH IOTPEOHOCTAMH M
ol0ecreynBalOIIe OCMbICJICHHOE OCBOCHHE COIePKAHNH 00Pa30BaHMS 0 NPeAMeTY «XHUMMD).

Coneprxanue BUAOB aesTebHOCTH oOydatomuxcst ¢ 3[IP Ha ypokax XuMum onpeaesnsercs X ocoObIMU 00pa30BaTEIbHBIMH MOTPEOHOCTAMH.
[Momumo mmpoxo ucnonb3dyembix B OOIl OOO o0mux is Bcex 0Oy4aromuxcs BHUIOB JESITEIBHOCTH CIEAyeT YCHIUTHh BHIBI JCATEIBHOCTH,
cnienu(UIHbIe U TAaHHON KaTeropuu 00ydaromuxcs, it 00eCieueH st OCMBICIIEHHOTO OCBOSHHS COJIEpyKaHMs 00pa30BaHuUs 1O MPEIMETY: YCHICHHUE
MIPEIMETHO-TIPAKTUYECKON JESATEIbHOCTH C aKTUBU3AIMEN CEHCOPHBIX CUCTEM; U€pEJOBaHHE BHJIOB AEATEIbHOCTH, 3aJEHCTBYIOIIMX pPa3IMYHbIC
CEHCOpHBIE CHCTEMbI; OCBOCHHME MaTepuana ¢ ONOpOM Ha aJrOpUTM; «IOIIArOBOCTb» B W3YYEHUU MaTepHalla; MCIOJIb30BAaHHUE JOINOJIHUTEIbHON
BH3YaIbHOW OMOpPHKI (TUIaHBL, 00pa3Ibl, CXEMBbI, MA0JIOHBI, OTIOPHBIC TaOyuIbl). Jnsa pa3Butus y oOydaromuxcs ¢ 3[1P ymeHus nematb BBIBOJIBI,
(hopMHUpOBaHMSI TPAMOTHOTO PEYEBOT0 BBHICKA3BIBAHHS HEOOXOIMMO HCIIOJIb30BATh OMOpPHBIE cioBa U Kiuiie. Ocoboe BHUMaHUE CIEAyeT YAEIUTh
00yUYEHUIO CTPYKTYPHUPOBAHHUIO MaTepHaja: COCTABJIEHWE PUCYHOUHBIX M BEpOAJIbHBIX CXEM, COCTaBJIEHHME TaOJMII, COCTaBJICHHE KiaccH(UKalMK C
0003HaYEHHBIMU OCHOBAHUSAMM ISl KJIacCU(UKALMY U HATIOJTHEHUE UX MPUMEPAMU U JIp.

[IpumepHas TemaTHyeckas U TepMHUHOJIOTHYecKas Jiekcuka cooTBeTcTByeT OOIT OO0.

Jliia oOyqatormuxcs ¢ 3I1P cymiecTBeHHBIMU ABIISIOTCS MPUEMBbI pabOTHI € JJEKCHYECKHM MaTepuajioM 1o npeaMery. [IpoBoauTcs crenuanbHast
paboTa 1Mo BBEACHUIO B aKTHUBHBIM CIIOBaph OOYYaAIOLIUXCS COOTBETCTBYIOIIEH TEpMHUHOJOTUU. M3ydaemble TEpMUHBI BBOASTCS Ha IMOJIMCEHCOPHOM
OCHOBE, 00si3aTeIbHa BU3yabHas MOIIEPHKKa, AITOPUTMBI pabOThI C OMPE/IeNIEHUEM, OMTOPHBIE CXEMBbI JJIs aKTyaIlu3aluy TePMUHOJIOTUH.

MECTO YYEBHOI'O IPEJJIMETA «XUMMH51» B YYEBHOM IIJIAHE

B cucteme o06rmero obpazoBanus «XuMHs» MPU3HAHA 00s3aTEIbHBIM YU€OHBIM ITPEAMETOM, KOTOPBI BXOJHT B COCTAB MPEIMETHON 00IaCTH
«EcTecTBeHHO-HAYYHBIC TTPEIMETHI.

VY4eOHbIM IIaHOM Ha €€ u3ydeHne oTBeIeHO 136 ydeOHBIX 4acoB - 10 2 4 B HEJENIO B 8 U 9 KaccaX COOTBETCTBEHHO.

Conepxkanre yueOHOTO mpeaMera « XUMusy, npeacraBieHnoe B [IpumepHoii paboueit nporpamme, cootBeTcTByeT ®I'OC OO0, pazpaboTaHo ¢
yueroMm [IpumepHoil 0CHOBHOI 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHUs MO0 y4eOHOMY MpeaMeTy «XHUMHUA», COOTBETCTBYET
[IpumepHoOil aganTupoBaHHOW OCHOBHOM 00pa30BaTeIbHON MPOrpaMMe OCHOBHOTO 00I1Iero o0pa3oBaHus 0Oy4arOUIUXCs C 3a/IeP’KKON CUXUYECKOTO
pa3BUTHUAL.



COJEPKAHUE YYEBHOT'O IPEJIMETA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Mpeamer xumun. Poab xumuu 6 dcusnu yenosexa'. Tena u BeniecTBa. OU3NUECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumust
6 cucmeme nayk. Yuctele BemecTtBa U cMecu. CriocoObl pasnenenus cmeceid. IlpaBuna OezonmacHoro oOpailieHusi ¢ BellecTBaMHM U J1aOOPaTOpHBIM
obopynoBanueM. [louamue o memooax nOZHAHUSA 8 XUMULU.

ATOMBI U MOJEKYJIbl. XUMUYECKHE SJIEMEHTHl. 3HAKM (CHMBOJIBI) XMMHUYECKUX 37eMeHTOB. OTHOCUTeNbHas aToMHas Mmacca. IIpocteie u
CIIOXHBIE BEIIeCTBa. ATOMHO-MOJIEKYJSIPHOE yUEHHE.

Xumunyeckass ¢Gopmyna. BalleHTHOCTH aTOMOB XHMMHMUYECKUX OJJIEMEHTOB. 3axkon nocmosncmea cocmasa eeujecmg. OTHOCUTENbHAS
MOJIeKyJsipHasi Macca. MaccoBasi 10151 XMMUYECKOT0 JIEMEHTA B COSTUHEHUH.

@u3nuecKkue U XMMHYECKHE SIBJIICHHA. XUMUYecKas peakius. [Ipu3Haky XMMHYECKMX peakiuil. YpaBHEHUsS XMMHYECKUX pPEaKIui. 3aKOH
coxpaHeHHUs Macchl BemecTB. Kiaccudukanus XuMuuecknx peakiuii (CoeTMHEHNs, Pa3IoKEHUsI, 3aMEIIeHHs, 0OMEHa).

XUMHUYECKAN HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYJOW, C MpaBwiamMu pabOThl B JlabopaTopur W TpuéMaMu OOpaiieHus c
Jab0paTOpPHBIM O0OpYIOBAaHUEM; H3yYCHHE W ONMUCaHWEe (U3MYECKMX CBOWMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB; HAOMIOAeHHE (HU3MUESCKHUX
(naBjieHHE BOCKa, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKEe, KUIIEHUE U KOHJAEHCAIMS BOJIbl) U XMMHUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE MEIHOM
MIPOBOJIOKH, B3aMO/ICHCTBIE MeJia C KHCIIOTOM) SIBJICHUH, HAOII0/IeHHE U OMHMCaHNe MPU3HAKOB NMPOTEKAHNS XUMUYECKUX peaklni (pa3jiokeHue caxapa,
B3aUMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, pasioxenue ruapokcuaa mean(ll) mpu HarpeBanuu, B3auMOJICHCTBHUE Keje3a ¢ pACTBOPOM COJIH
Memu(Il));u3ydenne crocoOoB paszeiacHusi cMecel (C MoMOIIbI0 MarHuTa, (GUIbTPOBaHUE, BhITIAPUBAHKE, JUCTUJUIALNSA, XpoMaTorpadus), IpoBEACHHE
OUYUCTKH TMOBAPEHHOM COJM; HAOIIOJACHUWE W ONHCAHUE PE3YIbTATOB IMPOBEACHUS OMNbITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl; CO3JaHUE
Mojieel MOJIeKYI (IIIapOCTEPKHEBBIX).

Ba:xkneiilue npeacTaBuTe M HEOPraHUYECKUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucnmopon — snemeHT u mpocToe BemiecTBo. HaxoxaeHue kuciaopona B mpupoje, husuueckue u
XMMHYECKHE CBOMCTBA. Peakiuym ropeHus mpocThIX U CIOXKHBIX BemecTB. CrocoObl MOydeHUs] KUCIOPOoJa B JTa0OPATOPUU U NPOMBIULIEHHOCHIU.
[Tpumenenue kucnopoaa. Ilouarue o6 okcunax. KpyroBopoT kucnoposa B npuponae. O30x — aiiomponuas Moougukayus KUciopood.

Tennosotl 3¢ppexm xumuueckou peaxkyuu, mepmoxumuiecKkue ypaeueHus, 3K30- U SHAOTEPMUUYECKUE PEaKUUU. Tonauso: y2oiv u Mema.
3acpsasnenue 6030yxa, ycuieHue napHUK08020 3ggexma, paspyuieHue 030H08020 COS.

Bopopoan — snemeHT M mpocTtoe BemiecTBO. HaxoklieHue Bogopoaa B Npupoje, (HU3MYECKME M XHMHUYECKHE CBOWCTBA (Ha NpuUMepe

13,[[601: " JaJIeC KYpCUBOM 0003HaYCHBI TCEMbI, U3YUCHUC KOTOPBIX IPOBOAUTCA B O3HAKOMHUTCIIBHOM IIJIaHEC. Ilegaror caMoCTOSTEIBHO ONpeaACIICT
00BeM HU3y4aCMOIo MaTrepuaia.



B3aMMO/ICHCTBHSI C HEMETAJUIAMU M OKCUIaMU METAIIJIOB), IPUMEHEHHE, cnocobbl nonyuenus. IIOHATHE 0 KUCIOTaX U COJIAX.

KonmuectBo BemectBa. Monb. Mossipaast macca. 3akoH ABorazpo. Moisipublii 00bEM Ta3oB. Pacuersl mo xumudeckoit (opmyre. Pacuers
MacCOBOM JIOIM XUMUYECKOTO AJIEMEHTA B COCAMHEHUH, KOJMUECTBA BEIIECTBA, MOJISIPHONW MAacChl, MOJIIPHOTO 0O0beMa ra3oB. Pacdyérsl Mo XMMHUYeCKUM
YpaBHEHUSIM.

Quzuueckue ceoticmsea 600vl. Bona. Ee coctaB, crpoeHue u Mojekynbl. Booa kax pacmeopumens. PactBopsl. [lonamue 0 HacvlujenHbIX U
HeHacvlujenHvlx pacmeopax. Ilonamue pacmeopumocmu eewecmé 6 6ode. Pacuer MaccoBOW JOJM BELIECTBA B pacTBOpe (IIPOLIEHTHAs
KOHLIeHTpauus).MaccoBasi 10151 BElIECTBAa B pacTBOpe. XumuuecKkue ceolicmea 600bl (pa3nodcenue, peakyuu ¢ Hampuem, OKCUOOM Kaabyus, OKCUOOM
cepul (1V) peakyuu ¢ memannamu, KUCIOMHBIMU U OCHOBHBIMU OKcudamu). Tlonamue 06 ocnosanusx. Poib pacmeopoe 6 npupooe u 6 HCU3HU Yel08eKd.
Kpyzo6opom 600w 6 npupode. 3arps3Henne npupoIHbIX BoA. OxpaHa U 0UMCTKA MPUPOIHBIX BOJL.

Baxneiimme kmaccel HeopraHM4eckux coenuHeHuil. Knaccuuxamus Heopranuueckux coenuHeHuid. OKCHUIBI: COCTaB, KiaccudUKaIus
(kucnoTHBIE, OCHOBHBIC, ampomephbie, Hecoleobpazyiowue - Ha npumepe okcuoa yernepooa (1) u oxcuoa azoma (11)), nomenxnamypa. Ionyuenue u
XUMUYECKHE CBOWMCTBA OKCHJOB (B3aUMOJCHCTBHE C BOJOM, KucioTamu, mienouamu). OcHoBanus. Kraccudukanus ocHoBaHWU: MIENOYH U
HepacTBOpuUMble ocHoBaHMs. HomeHkiatypa ocHoBaHuil. @DuU3MYecKHe W XHUMHYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJEWCTBHE C OKCHAAMU
HEMETAIIJIOB, KUCJIOTAMHU, COJIIMU). [lonyuenue ocnosanuil.

Kucnotsl: coctaB, kiaccudukaiusi, HOMEHKJIATypa, (U3MUECKHe M XHMHUYECKHE CBOMCTBa (B3aMMOJEHMCTBHE C METajulaMH, OCHOBHBIMU
OKCHJaMH, OCHOBAHUSIMH, COJISIMH, HA TIPUMEPE COJITHON M CEpHON KUCIOT), cnocobwl noayuenus. Psan akrusHoctu metaisioB H. H. Bekerosa. Conu
(cpennue): HOMEHKIATypa CoJiel, cnocobsl noayueHus, B3aUMOJEHCTBHE COJIEN C MEeTaJlIaMU, KUCIOTaMH, IEI0YaMH U COJIIMU, IPUMEHEHUE.

[Tonatue 00 aMQoOTEepHBIX TUIPOKCHUAAX (HA TPHUMEPE IUHKA U AIIOMUHUS). XUMUYECKUe CBOUCMEa (83aumoldelicmeue ¢ KUCIOMAMU U
wenoyamu, panodxiceHue npu Hazpesanuu) u noryyeHue.

I'enernueckas cBs3b MEXKIY KJIacCaMU HEOPraHMYECKUX COeAUHEHUN. ['eHeTuueckue psibl.

XUMUYECKUH SKCIIEPUMEHT: KaueCTBEHHOE OIpEIeNIeHHE COJEPKaHUs KHUCIOpOJa B BO3IyXe; MOJYYEHHE U H3y4EHHE CBOMCTB KHCIOPOJA;
HaOJI0/IeHNe B3aUMOJCHUCTBUSI BELIECTB C KMCIOPOJOM U YCIOBHS BOSHUKHOBEHMS U MpPEKpalleHHs] ropeHus (moxapa); O3HaKOMJIEHHE ¢ 0Opa3namMu
OKCHJIOB U OIHCAaHWE UX CBOMCTB; MOJy4YEHHE U HM3YYEHHE CBOWCTB BojAOpoAa (ropeHue); HaOmoJeHHEe OOpas3IoB BELIECTB KOJIMYECTBOM | MOJIb;
UCCIIeIOBaHUE OCOOECHHOCTEH pPAacTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;IIPUTOTOBICHUE PACTBOPOB C OINpeAeTEHHOW MaccoBOM oJiei
PacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOJIbI C METAJUIaMH (HATPUEM U KalblFieM) (BO3MOKHO MCIOJb30BaHUE BUIEOMATEPUAIIOB); OMIpeIeIeHHE
PacTBOPOB KHUCJIOT M IIEI0YEH C MOMOUIbI0 MHAMKATOPOB; HCCIEIOBAaHUE OOpa3llOB HEOPraHMYECKUX BEIIECTB Pa3jIMYHbIX KJIACCOB; HAOIIOICHUE
W3MEHEHHS OKPAcKH MHIWKATOPOB B PAcTBOpaxX KUCIOT M IeJouell; u3ydeHue B3aumojencTBusi okcuaa meau(Il) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCIIOT C METaJUIaMM, peaKiui HeHTpaau3anuu; moJlydeHlue HepacTBOPUMBIX OCHOBAHHM, BHITECHEHHE OJHOIO MeTajula IPYTMM M3 pacTBOpa COJIH;
pelIeHre SKCIEpUMEHTaIbHBIX 3a/1a4 10 TeMe «BaxxHeilme kiacchl HEOPraHUYeCKUX COeTMHEHUN.

IMepuonuyeckuii 3axon u [lepuoanyeckas cucrema

xumuyeckunx 3jaeMeHToB [I. . MenneseeBa. Ctpoenue atomoB. XuMHu4ecKasi cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE PeaKINU

[lepBbie MOMBITKH KJIACCU(PUKALNKA XUMHYECKUX 3JIeMeHTOB. [IOHSATHE O Tpymmax CXOAHBIX 3JEMEHTOB (IIENIOYHbIE M IIEI0YHO3EMEIbHbIC
METaJUIbl, FaJIOTeHbI, UHEPTHBIE Ta3bl). D1emenmsl, Komopbvle 00pazyiom amgpomepHule OKCUobl U SUOPOKCUODL.

[Tepuoauueckuii 3axoH. [lepuoauueckas cucreMa xumuueckux snementoB Jl. . Menneneesa. Kopotkonepuoanas u dnunHonepuooHashopmbl
[Tepuonnueckoi cucrembl xumuueckux iemMeHToB J[. M. Menneneesa. Ilepuoast u rpynmbl. @U3HUECKAN CMBICH MOPSAIKOBOTO HOMEpPA, HOMEPOB



IIepHoJia U rPYyIIbl AJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX sijep. Mzomonei. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YE€K aTOMOB NEpBbIX 20 XUMHYECKUX
aneMeHToB Ilepuoanueckoii cucrtemsl [. 1. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO 3JIEMEHTA MO €ro MOJIOKEHUI0 B [lepuoanyeckon cucreme
. . Menneneena.

3axonomepHoCcmU U3MEHEHUs CBOUCME JIeMEHMO8 MAlblX NePUo008 U 2INA8HbIX NOOSPYNN, 6 3A8UCUMOCMU OM AMOMHO20 (NOpsA0K08020)
Homepa 3nauenue Ilepuoouueckoeo saxona u lIlepuoouueckou cucmemvl XUMUYECKUX 1eMeHmMOo8 OJisl pazeumusi Hayku u npakmuku. /{. M. Menoenees
— YUEHBIU U 2PANCOAHUH.

Xumunyeckas cBs3b. KoBaneHTHast (HOJspHAs U HEMOJIIpHAs) CBS3b. DIEeKMPOOMpUYamenbHOCmb AmoMO8 XUMU4eckux snemenmos. VIonHas
CBSI3b.

Crenenp okuciaeHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. llporiecchl OKuCIEHMST U BOCCTaHOBIEHHs. OKuUCIUTENU U
BOCCTaHOBUTEJIH.

XUMUYECKUH IKCTIEPUMEHT: U3ydyeHue 00pa3I0B BEIIECTB METANIOB U HEMETAJNIOB; B3aUMOAEHCTBHE THIPOKCH/IAa IUHKA C PACTBOPAMU KHCIIOT
U IIeJ0Yeil; MPOBEACHHUE OIBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIMil (TOpeHHe, peakluu pas3jiokKeHHs,
COCTMHEHUS ).

MexnpeamerHblie CBSI3U

Peanmzanust MEXIpeIMETHBIX CBSI3€H NMPH W3YYEeHUH XMMHH B 8 Kilacce OCYHIECTBISETCS Yepe3 HCIOJIb30BaHHE KaK OOIUX €CTeCTBEHHO -
HAyYHBIX MOHATUMN, TaK U MOHATHUH, SBISIOIIUXCS CUCTEMHBIMU VIS OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1ue ecTecTBEHHO-HAyYHbIE TMOHATHA: HAy4YHBIH (DakT, TUmoTe3a, TEOpHs, 3aKOH, aHAW3, CHHTE3, KiacCU(UKalusi, MNEePUOJAUYHOCTD,
HaOJI0IeHNEe, SKCIIEPUMEHT, MOJACITUPOBAaHUE, U3MEPEHUE, MO/JIEIb, SIBJICHHE.

®dusznka: MaTepusi, aToM, 3JIEKTPOH, TIPOTOH, HEUTPOH, UOH, HYKJIH/, U30TOMbI, PATUOAKTUBHO CTh, MOJIEKYJIa, JIEKTPUUECKUN 3aps], BEIIEeCTBO,
Teno, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, ra3, Gu3nYecKue BEIUYUHbI, €IMHULIBI U3MEPEHUs, KOCMOC, IJIaHEeThI, 3BE3/1bl, CoHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XuMHnuecKas pe€aKkmus

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘ICCKaH CHUCTCEMA XUMHNYCCKUX JJICMCHTOB I[ H. Menneneena. CTpOGHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B UI3BMCHCHHUH
CBOMCTB XHMMHYECKHUX DJIEMEHTOB MEPBLIX Tpex MIEpuoJ0B, Kalluid, KaJlblUd H HX COCAUHEHUN B COOTBETCTBUU C IIOJIOKEHHUEM DJJIEMEHTOB B
Hepnom/mecxoﬁ CUCTCMC U CTPOCHUEM HUX aTOMOB.

CTpOGHI/Ie BCIICCTBA: BHUAbI XAMHYECKOH CBS3U. THIIBI KpUCTAJUINYCCKUX peH_IéTOK, 3A6UCUMOCMb  CEOUCE eewecmea om muna
KpuCI’n(lﬂﬂuHQCKOZZ pemémku U 8UOA XUMUYECKOU CEA3U.

KJ'IaCCI/I(I)I/IKaI_II/ISI U HOMCHKIIaTypa HCOPTaHWYCCKHUX BCIICCTB (MexcnyHapoz[Haﬁ 151 TpI/IBI/IaJ'ILHaSI). XHUMHYECKHUE CBOMCTBA BCIIICCTB,
OTHOCAIIHNXCA K PA3JIMYHBIM KJIACCaM HCOPraHUYCCKUX COGﬂHHCHHﬁ, FCHECTUYCCKAA CBA3b HCOPraHUYICCKUX BCIICCTB.

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKHUX peaKHI/Iﬁ 10 pa3JIMYHbIM IMPU3HAKAM (HO YUCIY U COCTAaBYy YUAaCTBYIOIIHUX B pCaKIMU BCUICCTB, 110 TCIIJIOBOMY
3¢)(I)CKTy, M0 H3MEHEHUIO CTENEHEM OKHUCICHHS XUMHYSCKHX 9JICMCHTOB, IIO 06pamuMocmu, no ydacmuro Kamaﬂusamopa). DK30- U



SHIOTEPMHUUECKHUE PEAKLUU. TepMoxumuyeckue ypasHeHus.

Ilonsmue o ckopocmu xumuueckou peaxkyuu. Ilonsamue ob6 obpamumvix u HeoOpamMumblx xumuieckux peaxyusx. [lonamue o como2eHHbIX U
ecemepozennvix peakyusx. Ilonamue o xumuueckom pasnosecuu. Cmewjenue xumuuecko2o pasHogecus. Daxmopvl, eruAOWUEe HA CKOPOCMb
XUMUYECKOU peakyuu U NON0ACEHUE XUMUUECKO20 PABHOBECUsL.

OKHCAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, JJIEKTPOHHBIM OalaHC OKUCIMTENbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHUE YpaBHEHMM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI C HCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTrO OanaHca.

Teopust SJEKTPOJIUTUYECKON TUCCOIMAIMHU. OJIEKTPOJUTHYECKAs JAUCCOLMALNS. JIEKTPOJIUTBI U HEIJIEKTPOJUThI. KaTHOHBI, aHUOHBI.
Mexanusm ouccoyuayuu gewyecms ¢ paziudHbiMu euoamu xumudecko ceazu. Ilonamue o cmenenu ouccoyuayuu. CUIbHBIE U CI1a0bIE 2JEKTPOJIUTHI.

Peakuuu noHHoro oomMeHa. Y cinoBus NpoTeKaHUs peakiuii HOHHOro oOMeHa /10 KoHIa. [loHble ¥ cokpali€HHble HOHHBIE YPAaBHEHUS PeaKIuil.
XUMHYECKHE CBOMCTBA KUCJIOT, OCHOBAHUH U COJIEH B CBETE MpeACTaBICHUI 00 3eKTpoauThuueckoil qucconnanuu. Cpena pactBopa. KauecTseHHble
peaKiuy Ha KaTUOHBI U aHUOHBI: XJIOpU-, OpoMUA-, HOIUA-, Cylbdart-, KapOoHaAT-, CUIMKAT-, (hocaT- aHUOHBI; THIPOKCU I-UOHBI; KATHOHBI AMMOHUS,
MarHus, KaJbliys, aTIOMUHUS, kene3a (2+) u (3+), menu (2+), 1MHKa, IPUCYTCTBYIONIME B BOJHBIX PAaCTBOpax.

XUMUYECKUH AKCIEPUMEHT: 03HAKOMIIEHUE C MOJENISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKHUX BEUIECTB — METaUIOB U HEMETaJIOB
(rpaduTa 1 anMasa), CJIOKHBIX BEHIECTB (XJIOpUAa HATPHUA); UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMUMUYECKON peaky OT BO3AECHCTBUS Pa3INnUHbIX
(akTOpOB; UCCIEAOBAaHUE AIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIlecca IUCCOLMAIMM KUCIOT, MIeN0o4Yeld U cojel (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); MPOBEJICHHUE OIBITOB, MJUTIOCTPUPYIOLINX MPU3HAKU MTPOTEKaHUsI peakluii HOHHOro oOMeHa (0Opa3oBaHue OcaJlka, BbIJIEIEHUE rasa,
oOpa3oBaHNe BOJIbl); OIBITOB, WILIIOCTPUPYIOIIUX TMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUil (TOpeHre, peakuuu pas3iioKeHUs,
COEJIMHEHUS); paclio3HaBaHUE HEOPraHMUYECKUX BEILECTB C MOMOILbIO KAYECTBEHHBIX PEAKIIMN HA HOHBI; PEIlIEHHE SKCIIEPUMEHTAIbHbIX 3a1a4.

HeMmeTtanibl U UX coeIMHEHHS

OOmas xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIe CcTereHn OokucieHus. CTpoeHne u (GU3NUeCcKue CBOHCTBA
IPOCTBIX BEIIECTB — TAJOTEHOB. XHMMUYECKHE CBOHCTBA Ha IpHMeEpe XJopa (B3aMMOJCHCTBHE C METalIaMH, HEMETaUlaMH — BOJOPOJOM U
KUCIIOPOJIOM, wenoyamu). XaopoBogopoa. ColsiHas KHCIOTa, XUMHUYECKHE CBOICTBA, nonyueHue, IpuMEeHeHHe. /Jelicmaue xaopa u Xioposooopood Ha
opeanusm yenosexa. BaxxHeWme XJIOpUIbI M UX HAX0XKJICHUE BIPHPO/IC.

OOmas xapakrepucTika 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB KHCIIOPO/IA M CEPhl. XapaKTepHBIE CTETIEHH OKHCIICHUS.

Crpoenue u ¢pu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJA M Cepbl. AJUIOTPONHBIE MOAU(UKAIIMY KUCIOPOAa U cepbl. XUMHUYECKHE
CBOMCTBa cepbl (B3aMMOJCHUCTBHE C HeMemalidMy— BOJOPOJIOM U KHCIOPOJIOM, METAIIAMHU, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBosiopoa: cTpoeHHe, (PU3NUYECKUE U XMMHMUYECKHE CBOMCTBA (KHUCIOTHBIE U BOCCTaHOBHUTEJbHbIE CBOMCTBA). OKCHIIBI Cepbl KaK MpeACTaBUTEIN
KHUCJIOTHBIX OKCHIOB. CepHas KucioTa: (u3nyeckue M XUMHUYeckue cBoiicTBa (oOuue u cneunpudeckue). Coau cepHOM KHUCIOTHI, KaueCTBEHHas
peakuus Ha cyiabpaT-uoH. CepHUCTast KUCIO0TA. Xumuueckue peakyuu, iexcaujue 8 0CHO8e NPOMbIULIEHHO20 CnoCcoOa NONYYeHUs CepHOU KUCIOMbL.
Haxoxnenue cepbl u e€ coeanHeHu# B mpupoze. [IpuMeHeHue cepbl U €e COCIMHEHHH B OBITy M B MPOMBILIUICHHOCTH. Xumuueckoe 3azpsazuenue
OKpYHcaroueri cpedvl CoOeOUHEHUAMU cepbl (KUCTOMHbLE 0024COU, 3a2pA3HeHUe 8030YXA U 8000EMO8), CNOCOObL e20 NPedomM8pPAYeHUS.

OOm1ast xapakTepuCcTUKA 3J1eMeHTOB VA-rpymnmbl. OcCOOEHHOCTH CTPOEHHUsI aTOMOB a30Ta U Gocopa, XapakTepHbIe CTENIEHH OKHUCICHUS.

A30T, pacrpocTpaHeHHEe B MpHUpoJie, (pu3nueckrue U XMMUUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C METANIaMH U HEMETaJUIaMH - KHUCJIOPOJOM U
BoZ0pooM). KpyroBopoT a3ora B mpupojie. AMMHUaK: (pU3NUECKUE U XHUMUYECKHUE CBOICTBa (OKHMCIEHHE, OCHOBHBIC CBOWCTBA BOJHOIO pacTBOpA),
nonyyenue M nupuMeHeHue. ConM aMMOHMS: COCTaB, (U3MYECKHE W XUMHUECKHE CBOWCTBA (pas3iio’KeHHe, B3aUMOJAEHCTBHE CO IIEI0YaMHu),



npuMeHeHre. KauecTBeHHas: peakiids Ha MOHbI aMMOHUS. A30THas KUCIOTa, €€ (pu3MUecKhue W XMMHUYECKUe CBO¥cTBa (00mmue U creruduyeckue),
nonyyenue. Hutpatsl (pasnosxkenue). A30TUCTas KucCioTa. VMcmonb3oBaHHME HUTPATOB W COJEH aMMOHHS B KadeCTBE MHUHEPAJIbHBIX yIOOpEHHUH.
Xumuueckoe 3aepsaznenue okpysscaioujeli cpeobl COeOUHEHUAMU a30ma (KUCTOMHble 00HCOU, 3a2pA3HeHUe 8030YXd, NOYBLL U 8000EMOB).

dochop, amromponnvie mooupuxayuu gocgopa, PU3NUECKHe W XUMUYCCKHE CBOWCTBA (B3aMMOJICHCTBHE C METAJUIAMH, HEMETAJIaMH,
KOHYEeHMpUpoB8anuvimu azomuou u cepuou xuciomamu). Oxcun dochopa (V), oprodocdhopHas kucimora: GU3HUSCKUE U XUMHUYECCKHE CBOWCTBA,
nonyyerue. Ilonamue o MuHepanvHuIX yOoOpenusax: wumpamsl u ¢pocghamol. [lonamue o komniekchvix yooOpenusx. OOWmAs XapaKTepUCTHUKA
anemeHToB [VA-rpynmbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB yIJIepoJa U KpeMHHs. BaleHTHOCTh M XapaKTepHbIE CTEIIEHN OKHCICHHUS aTOMOB yIiiepoa
u KpeMHus1. PacripocTpanenue yriepoja B Ipupo/ie, XapakTEPHbIE CTETIEHN OKUCIICHHUSI.

VYrnepon, amiorponsbie mMoaudukanuu (rpadurt, anMas), GU3MYECKHEe W XHMHUUYECKHE CBOWCTBA MPOCTHIX BEIIECTB (B3aUMOJCUCTBUE C
MeTaJUIaMH, HEMETAJUIaMH, KOHYEHMPUPOBAHHbIMU a30MHOU U cepHoll Kuciomamu). Ancopoums. Kpyrosopor yriepoma B mpupoge. OKcuisi
yriaepona, ux (pU3MUECKHE W XMMHUYECKHE CBOWCTBA, IMOJIyYCHHE W MPUMEHEHHE, JCHCTBHE HA OPraHW3M YeloBeKa. JKo.lo2uueckue npooiemvl,
cesazanmvie ¢ okcuoom yenepooa(lV), eunomesa enobanbHoeco nomennenuss Kiumama, NApHUKOSull 3@gexkm. YTOJNbHAS KUCIOTa U €€ COJIU, UX
¢du3nveckne U XUMUYECKHE CBOWCTBA, nonyueHue u npumerenue. KauecTBeHHas peaxiysi Ha KapOoHaT-HOHEL. lMcnonp3oBanne kapOOHATOB B OBITY,
MEJIUIIMHE, TTPOMBIIIJICHHOCTH M CEJTbCKOM XO3SHCTRBE.

OOmme npeacTaBieHnss 00 0COOCHHOCTSIX COCTaBa M CTPOSHUSI OPTaHWYECKUX COCMHEHUH yriieposa (Ha mpuMepe MeTaHa, dTHIICHA, dTaHOIa,
YKCYCHOW KHCIOTBL.UX cocmas u xumuueckoe cmpoernue. Knaccuguxayus opeanuueckux éeujecms. IoHATHE 0 OMOJIOTUYECKH BaXKHBIX BEIIECTBAX:
XKHpax, OenKax, yrieBoIax — M UX POJIM B KHU3HH YeJIOBeKa. MamepuanvHoe eOUHCMB0 OP2aHU4ecKUx U HeopeaHu4ecKux coeOuHeHull.

KpemHunid, ero ¢puszndyeckne u XUMHYECKUE CBOMCTBA (Ha TpUMeEpe B3aUMOJICHCTBHS C METaNIaMH M HEMETAIIAMHU), nO/Iy4eHue 1 TIPUMEHEHHE.
Coeounenus kpemnus 6 npupoode. Obwue npeocmasienus o6 okcuoe kpemuus(lV) u kpemrnuesot kuciome. Cunuxamol, gusuveckue u Xumuyeckue
CBOUICMBA, NOIYUeHUe U NPUMEHeHUe 8 ObIMY, NPOMBIULIEHHOCTU (8 MEOUYUHCKOT, NeKMPOHHOLL, CMPOUmenbHol u op.). Badchetiwue cmpoumenvHule
Mamepuanvl: Kepamukd, CMeKlo, yemenm, OemoH, oicenre300emon. Ilpobremvl 0e30nACHO20 UCNONL30BAHUSL CMPOUMENbHBIX MAMeEPUaios 6
NOBCEOHEeBHOU HCU3HMU.

XUMHUYECKUH IKCTICPUMEHT: H3y4eHHEe 00pa3I[0B HEOPraHMUECKUX BEUIECTB, CBOMCTB COJITHOM KHUCIIOTHI; TPOBECHUE KAUYECTBCHHBIX PEAKIIHA
Ha XJIOPUA-UOHBI M HAOIIOJCHHE NMPU3HAKOB WX MPOTCKAHMS; OIBITHI, OTpaXkarolmue (U3MYeCKue W XHUMHUYCCKUE CBOMCTBA TaJlOTCHOB M HX
COCIMHEHUH (BO3MOKHO HCIIOJIb30BAHUE BHICOMATEPUAIIOB); O3HAKOMIICHHE C 00pa3liaMH XJOPHUIOB (TaIOTEHUIOB); O3HAKOMIICHHE C 00OpasiaMu
ceppl W €€ coeaMHEHUSIMH (BO3MOXKHO KCIIOJIb30BaHUE BHUJICOMATEPHAIOB); HAOMIOJIEHUE TMpollecca OOYIrIIMBaHUS caxapa IMOJ JCHCTBUEM
KOHIICHTPUPOBAHHOW CEPHON KHCJIOTHI, H3yYeHHE XMMUYCCKHX CBOWCTB pa30aBlICHHOW CEPHOW KHCIOTHI, IPOBEACHUE KAYSCTBCHHON pEaKiMu Ha
cyibdar-uoH U HaOMIOJICHUE MpU3HAKa €€ MPOTEKAHUS; O3HAKOMIICHHE ¢ (PU3MUECKUMHU CBOMCTBAaMU a30Ta, Gochopa U UX COCTUHEHUH (BO3MOKHO
UCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OoCHOpPHBIX yIOOPEHHUH; MOJTYyYCHHE aMMHaKa M W3YYeHHE €ro CBOWCTB; MPOBEICHHE
Ka4eCTBEHHBIX PEAKIMii Ha MOH aMMOHHUsS U (Bocdar-uoH M U3yueHHE NMPU3HAKOB WX MPOTECKAHUsS, B3aUMOJICHCTBHE KOHIEHTPUPOBAHHOW a30THOU
KHCJIOTBI C MEJIbI0 (BO3MOXKHO HMCIIOJIb30BAHUE BUACOMATEPHAIIOB); U3yUCHHE MOJICIICH KPUCTAUNIMICCKUX PEMETOK amMasa, rpaduTa; 03HAKOMIIC HUE
C MPOIIECCOM aICOPOIUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHUBOTA3a; MOJIYUYEHHUE YIIIEKHCIIOrO Ta3a U U3yueHue
€ro CBOWCTB; MPOBEACHHE KAUYECTBEHHBIX pPEaKIUii Ha KapOOHAT- M CHIMKAT-UOHBI WM M3yYCHHE NPU3HAKOB WX MPOTEKAHUS;, O3HAKOMIIEHHE C
MPOIYKIIUEH CUITMKATHON MTPOMBIIINIEHHOCTH; PEIICHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHellne HeMeTaulbl M X COSTMHEHUS.

MeTa/jIbl 1 HX COeANMHEHUS



OOmiast xapakTepHCTUKa XUMUYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHMM HX NOJOXKEHUS B Ileproamueckoil cUCTEeME XUMHUYECKHX
anementoB J[. . MenzeneeBa u ctpoeHus aroMoB. CTpoeHue MeTauioB. MerajuiMueckasi CBsSI3b MU METaUIMUYECKas KPUCTAUIMUYECKasl peléTka.
DNEeKTPOXUMHUYECKUN PsJl HANPSHKEHUN MeTauioB. PU3MUECKMEe U XUMUUYECKHME CBOMCTBA METAJIOB (B3aMMOJICUCTBUE C KHUCIOPOJOM, BOJIOH,
kucaotamu). Obwue cnocodwvl noayuenus memannos. Ilowamue o KOppo3uu mMemanios, OCHOBHble Cnocodwvl 3aujumsl ux om xopposuu. Cniagvl
(cmanw, uyeyH, OpaItOMUnUll, OPOH3a) U UX NPUMEHEeHUe 8 ObIMY U NPOMbIULIEHHOCMU.

[I{esrounble MeTasuibl: noJiokeHue B [lepuoanueckoil cucreme xumuieckux snemeHToB . M. Menaeneesa; ctpoenue atomoB. HaxoxxzaeHue B
npupojie. Pu3ndeckue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIIbI U TUAPOKCUIIBI HATPHUS W Kayus. [IpuMeHeHue menoyHbix
METAJVIOB U UX COCTMHEHUN.

[[estouyHO3EMENBHBIE METAJIBI MarHuid W KaJblMi: mosokeHue B [lepuoanueckon cucreme xumudeckux snemeHtoB . M. MenpeneeBa;
CTPOEHHE UX aTOMOB; HaXOXJeHHE B mpupojie. dusnyeckue 1 XUMUUECKHE CBOWCTBA MAarHus U Kaiblus. Baxuenme coequHeHus Kaablus (OKCHU,
TUAPOKCHI, COJIN). KécmKocmb 800bl U CHOCOObI €€ YCMPAaHeHUsL.

AmomuHuil: nonoxxenue B llepuoandeckon cucrteme xuMuueckux anemeHToB . . MenpeneeBa; cTpoeHHEe aTOMa; HAXOXKJIECHUE B IPUPOJIE.
dusndeckue 1 XMMUIECKHE CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA aTFOMUHUSI.

Kenezo: nonoxenne B Ileproanueckoil cucrteme xumuueckux sneMeHTOB JI. M. MenpeneeBa; CTpoeHHME aTOMa; HaxXOXACHUE B TPUPOJE.
duznyeckue U XMMHUYECKHE CBOMCTBa jkene3a (B3aMMOJEHCTBUE ¢ MeTallllaMu, KHCIOTaMu U coiisiMu). Okcuabl, ruapokcuasl u conu sxenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U nonyuenue.

XUMUYECKUH SKCIIEPUMEHT: O3HaKOMJIEHHE € 00pa3llaMHd METaJUIOB M CIUIaBOB, UX (M3MUECKHMU CBOWCTBAMH; H3Yy4€HHUE pPE3yJIbTaTOB
KOPPO3UH METAJUIOB (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOJICHCTBHS OKCHU/IA KaJlbLIKs M HATPHs C BOJOU (BO3MOKHO
HCIO0JIb30BAHME BHJIEOMATEPHANIOB); HCCIEA0OBAHNE CBOMCTB >KECTKOW BOJbBI; IMpoliecca TOPEeHMsl jKeje3a B KUCIopoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB IMPOTCKAHHWS KAYEeCTBCHHBIX pPEaKIMil Ha HWOHBI (MarHus, KaJblus, adloMHHUsA, 1uHKa, kenesa(ll) u xemesa(Ill),
menu(Il)); HabOmromeHWe W OMMCaHWE TIPOIECCOB OKpPAIIMBAHHUS IUIAMEHM HOHAMHM HATpHs, Kalusg W KaibIus (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMATEPHUAIOB); Hccle0BaHNEe aM(OTEPHBIX CBOMCTB IMAPOKCUAA aTIOMUHUS U THAPOKCUIA IIMHKA; PEIlIeHNE IKCIIEPUMEHTAIbHBIX 337a4 110 TeMe
«BaxuHelmue MeTaibl U UX COCAMHEHUS».

Xumus u oxkpyscarowan cpeoa

Hoesvie mamepuanvt u mexuonocuu. Bewecmsea u mamepuanvl 6 NoBCEOHEGHOU JICUHU ueNloeKd. Xumusi u 300posve. bBezonacnoe
UCNONL308AHUE BEUWECME U XUMUYECKUX peaxkyuti 8 owvimy. I[lepeas nomows npu Xumuueckux o0dicoeax u ompasienusx. OCHOBbL IKOIOSUYECKOU
epamomuocmu. Xumuyeckoe 3aepssHerue okpyicaioujeli cpeovl (npedeivHas oonycmumas konyenmpayus eéewgecms — I1/JK). Porv xumuu 6 peutenuu
9KOI02UYECKUX NPODIEM.

IIpupoousvie ucmouHuxu y2neso00po0os (y2oiv, NpupooHulil 2a3, Heghmy), NPOOYKMbl UX nepepadbomKu, ux poiv 8 ObIMY U NPOMbIULIEHHOCU.

Xumuyeckuil SKChepumeHm: uzyuerue oopazyo8 Mamepuaios (Cmekio, CHiAgbl Memaios, NOJUMEPHbLE MAMEPUATILL).

MexnpeamerHblie CBA3U

Peanuzanus MEXIpeIMETHBIX CBS3ed NpU M3Yy4EeHMHM XMMHUHU B 9 Kjlacce OCYIIECTBISIETCS depe3 HCIOJb30BaHUE KakK OOIIMX e€CTECTBEHHO-
HAy4YHBIX IIOHATUH, TAK U TIOHATHUM, SBJISAIOINIUXCS CUCTEMHBIMU U1 OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAyYHOTO LIUKIIA.

OOmire ecTecTBEHHO-HAyuHble MOHSATHUS: HAay4dHBIH (DaKkT, TMIIOTE3a, 3aKOH, TEOpHUs, AaHAIM3, CHHTE3, KJIAacCH(UKaLWs, MEPHOAUYHOCTD,



HaOII0/ICHUE, SKCIIEPUMEHT, MOJACITUPOBAHUE, H3MEPEHUE, MO/ICIb, SIBIICHHUE, TAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MATEPHAIIBL.

@dusuKa: marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHWJ, H30TOIbI, PaJUOAKTUBHOCTb, MOJEKYNA, SJIEKTPUUECCKUU 3apsii,
MIPOBOJHHUKH, TMOJYIIPOBOJHUKH, JUAJICKTPUKU, (POTOIIEMEHT, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHUE BEIIECTBA, Ta3, PacTBOpP,
paCTBOpI/IMOCTB, KpI/ICTaJIJII/I'-ICCKaﬂ peméTKa, CIIJIaBHBI, (I)I/I3I/I‘~IGCKI/IC BCINMYHHBI, CIUHHUIIBI I/I3M€p€HI/I$I, KOCMHNYCCKOC HpOCTpaHCTBO, IIJTAaHCTHI, 3B é?;III)I,
CouHre.

Buonorus: ¢ortocunTes, apixanwe, Ouocdepa, 3KOCHUCTEMa, MUHEpPAIbHBIC YAOOPEHHS, MHKPOIJIEMEHTBI, MAaKPODJIEMEHTHI, MUTATEIbHbIC
BEIIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPOJIBI, ITOJIE3HBIE UCKOTIAEMbIE, TOTIMBO, BOIHBIE PECYPCHI.

BoinoJsiHeHne mpakTHYecKUX padoT
[Ipu npoBeaeHNH NMPaKTUYECKOMN pabOThl KaX bl ee ATan BhInosHsAeTcs ooydaromumucs ¢ 3[1P BMecte ¢ yunrenem u moJ €ro pykoBOACTBOM.
Ha nocke o00s3aTenbHO BBIBEIIMBAIOTCS MpaBUia TEXHUKU O€30MACHOCTH, COOTBETCTBYIOIME TAHHOMY BHUAY PaOOTHI, JaeTcs MpaBHJIbHAs 3allCh

dbopmyn U yKa3bIBaeTCs 1eIb MpoBeaeHUs: padoThl. [Ipn HEOOXOMMMOCTH NaeTCs BU3YAIbHBIM aITOPUTM BBITIOJIHEHHS 3aJaHHs. JTO CIIOCOOCTBYET
OCO3HAHUIO 00YJAIOIITUMHUCS BBITIOTHSIEMBIX JIEHCTBUI U MOJTYYEHHOTO Pe3yabTaTa.

IIpuMepHBIE KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJbI 110 XMMHUH

JUis opraHM3anMy MPOBEpPKH, YydeTa M KOHTPOJS 3HaHMM oOyyaromuxcs MO MpeaMeTy NpeayCMOTPEHbl KOHTPOJbHbIE padoTHI,
caMoCTOSITeNIbHbIE PabOThI, 3aUeThl, MpaKkTUYeckue paboThl, TecTupoBaHue. OJHUM U3 METOJOB KOHTPOJISI Pe3Yy/IbTaTOB O00ydeHHs] 00ydaroluXxcs ¢
3IIP sBnsercs METOJ MOJMBAPUATUBHOTOIKCIIPECC-TECTUPOBAHUS C KOHCTPYUPYEMBIMH OTBETaMU. Ero OTIWYMTENbHBIMU YEpTaMU SIBISIOTCA
OTepaTUBHOCTD, BHICOKAs CTENEHb MHIMBUIyaIU3alluy 3HAHUH, CPAaBHUTEIILHO MaJlble 3aTpaThl BpDEMEHH U TPY/Aa Ha IPOBEPKY OTBETOB 00YYaIOIIUXCS.

st obydarommuxest ¢ 3[IP Bo3MOkHO m3MeHeHue (HOPMYIUPOBKU 3aJaHHMI Ha «IOUIArOBYIO», aganTallys MpeiaraéMoro o0yJaromneMycs
TECTOBOTO (KOHTPOJIbHO-OLIEHOYHOT0) MaTepHaa: UCIOIb30BaHNE YCTHBIX U MUCbMEHHBIX MHCTPYKIIHH, YIIPOIIEHNE JITUHHBIX CIIO0KHBIX

(hOopMyITUPOBOK MHCTPYKLIUMN, PELIEHUE C OTIOPOH Ha aJITOPUTM, 00pa3ell, UCIOIb30BaHNe CIIPAaBOYHON HH(OpMALIUK.



INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

I/I3y‘leHI/I€ XUMUHU B 8-9 knacce HaIpaBJICHO HAa JOCTHUXKCHUC 06y‘IaIOIIII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U ITPEAMCTHBIX PE3YJIbTATOB OCBOCHUA
y4eOHOTO TpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPaMMbl OCHOBHOTO O0IIEro 0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHUs] XUMHUU B €AMHCTBE y4eOHOU U
BOCIIUTATENHLHOMN JAesTeNlbHOCTH OpraHu3anydd B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKHUMHU COIIMOKYIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMH, TIPUHATBIMH B OOIIECTBE NpaBWJIAMHM W HOPMaMH TIOBEACHHS M CIHOCOOCTBYIOT TMpoIleccaM CaMOTIO3HAHUsS, CaMOPA3BUTHUSA H
COITMATM3AIINN 00 YJarOIIIXCS.

JIn4HOCTHBIE PE3YJAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

IaTpuoTyecKkoro BOCHUTAHUS

1) IEHHOCTHOTO OTHOIICHUS K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIIEINI0, TOHUMAaHMS 3HAYEHUSI XM MHYECKOW HAYKU B
KU3HU COBPEMEHHOTO OOIIECTBA, CIHOCOOHOCTH BJIAAETh JOCTOBEPHOM HHGPOpMAIHMEH O TMEepPeaOBBIX AOCTIKEHUSX W OTKPBITHSIX MHPOBON M
OTEYECTBEHHOM XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YyCTpOHCTBE MHUpa 1 0OIIECTBa;

I'paxxmanckoro BOCIMTAHUS

2) TpEACTaBJIICHHS O COLMAIBHBIX HOPMax W MpaBUJaX MEXKIMYHOCTHBIX OTHOIICHHM B KOJUICKTHBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOH, y4eOHO-UCCIICI0BATEILCKOW, TBOPUYECKON W JPYrUX BUIAX ACSITEIBHOCTH;, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JESTETPHOCTH TIPH BBITIOJTHCHUM Y4eOHBIX, IMMO3HABATEIbHBIX 3a7ad, BBIMOJHEHHH XHMHUYECKHX SKCIEPHUMEHTOB, CO3JIaHUU YYEOHBIX IPOCKTOB,
CTPEMJICHHS K B3aMMOITIOHUMAHHUIO U B3aMMOIIOMOIIIM B MPOIIECCE ITOM yu4eOHOU NIeATEeIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEJICHNE U TMOCTYIIKH
CBOHMX TOBApHIIEH C TIO3UIIMHA HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHMS TIOCIEACTBUN MTOCTYIKOB;

IleHHOCTH HAYYHOTO TO3HAHUA

3) MUPOBO33pEHYECKUX MPEICTABICHUNA O BEIIECTBE M XMMHUYECKOH peaklu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U
COCTAaBIISIOLIUX OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAYYHOW KapTHUHBI MHUPA; MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS HMPUPO/IBL,
B3aMMOCBSI3SX YeJI0BeKa C MMPUPOTHOM CPEeIoil, 0 POJIM XMMHUH B TIO3HAHUW dTUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTUBOB, HAMPABJICHHBIX HA MOJyYSHHE HOBBIX 3HAHHUM 110 XUMHH, HEOOXOTUMBIX 17151 00BsICHEHHUS HAaOII0AaeMbIX MPOIIECCOB U
SIBJICHU;

5) mo3HaBaTenbHON, WHOOPMALMOHHONW M UYUTATENBCKON KYJNBTYPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENLHOW pabOThI C Y4EOHBIMU TEKCTAMU,
CIPaBOYHOM JUTEPATYPOM, TOCTYITHBIMH TEXHUUECKUMHU CPEICTBAMU HHPOPMALIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYyYCHHIO U MO3HAHUIO, JTFOO03HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K camM000pa30BaHUIO, TIPOEKTHOW M HCCIEI0BATEIHCKO I
JeSITENFHOCTH, K OCO3HAHHOMY BBHIOOPY HAMpaBIEHHOCTH U YPOBHS 00yU€HUS B JTATbHEHIIIEM;

®opMHPOBAHHSA KYJIbTYPbI 310POBbSI



7) oco3HaHMsI LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/10POBbI0, YCTAHOBKHM Ha 3/I0pPOBBIA 00pa3 KU3HM, OCO3HAHUS M1OCIIEIC TBUI
U HENPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEONCHHS aJKOTOJsl, HAPKOTUKOB, KypeHHs), HEOOXOJAWMOCTH COOIOACHUS MpaBUiI OE30MaCHOCTH IPH
oOpalieHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY M peasIbHON )KU3HU;

Tpynosoro Bocnuranus

8) mHTEpeca K MPaKTUYECKOMY U3YUEHHIO podeccuii M TpyAa pa3inyHoOro poja, yBaKCHUE K TPYAY U pe3yiabTaTaM TPYIOBOW JAEITEIBHOCTH, B TOM
YlCJie HA OCHOBE MPHUMEHEHUS MPEIMETHBIX 3HAaHUM MO XUMHH, OCO3HAHHOIO BbIOOpa MHIAMBUAYAJbHON TPAEKTOPUM IPOJAOKEHUS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; YCIEIHOM NPOoPecCUOHATbHON JESTENBHO CTH
U pa3BUTHUS HEOOXOAMMBIX YMEHUI; FOTOBHOCTH aJalITUPOBATHCS B IPO(ECCHOHATIBHOU Cpelie;

IKOJIOTHYeCKOTr0 BOCIIUTAHUS

9) sKosoruYecKku 1es1ecoo0pa3HOro OTHOLIEHUSI K MPUPOJIe KaK MCTOYHUKY U3HU Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHMS, NOHUMaHUS 1IEHHOCTH
3I0pOBOr0 M 0€30MacHOro o0pa3a *H3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3MYECKOMY M IICHUXMUYECKOMY 3JI0POBBIO, OCO3HAHUS
LEHHOCTH COOIO/ICHHsI ITPaBHJI 0€30IIaCHOTO MOBEACHUS TP paboTe C BEMIECTBAMHU, a TAK)KE B CUTYallUsAX, YTPOKAIOIINX 310POBbIO M KU3HH JIIO IeH;

10) cnocoOHOCTH MPUMEHATH 3HAHUS, MOJTy4aeMble MPU U3yYEeHUH XUMUH, JJIS PEIIeHus 3a/1ad, CBSI3aHHBIX C OKpY)Karollleld MPUpOTHOU cpeoH,
MOBBIIIEHUS YPOBHS SKOJIOTMYECKON KYJIbTYpPbI, OCO3HAHUS TIJI00aJIbHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTed MX pelieHus MoCpeaCcTBOM
METOJI0B XMMHH;

11) 3KOJIOTHYECKOTO MBIILJIEHHS, YMEHHSI pYKOBOJICTBOBATHCSI UM B MIO3HABATEIbHONW, KOMMYHUKATUBHON U COIIMAIBHOM MpPaKTHKeE.

Haub6oJ1ee 3HaUMMBIMU JJUYHOCTHBIMU pe3yJibTaTamu JJs o0yuarommxcs ¢ 3IIP asasirores:

1) MoTuBaIMs K OOYYCHHIO U IIEICHANPABICHHOW TO3HABATEILHOMN JEATSILHOCTH;

2) ycTaHOBKA Ha OCMBICJICHHE JIMYHOTO OIbITa, HAOTIOJICHHUI 32 XUMUUECKHMHU 3KCIICPUMEHTAMHU;

3) opueHTaIMs Ha MTPAaBUJIA HHMBUAYAIbHOTO U KOJUICKTUBHOTO 0€30TIaCHOTO MOBEICHHUS TPH B3aUMOJICHCTBUU ¢ XUMHUUECKHMU BEIICCTBAMHU H
COEIMHEHUSIMH;

4) mpakTUYEeCKOe u3ydeHue mpodeccuii u Tpyaa pa3iudHOro pojia, B TOM YKCIIE Ha OCHOBE MPUMEHEHHUSI H3y4aeMOro IPEJIMETHOTO 3HAHUS
(Hanmpumep, 1a00paHT XUMHYECKOTO aHAJIH3a);

5) yBakeHHE K TPYAY U pe3yJIbTaTaM TPYI0BO# IeITEIbHOCTH;

6) rOTOBHOCTbH K OCO3HAHHOMY MIOCTPOCHUIO TalibHEHINEH HHANBUIYaTbHOM TPACKTOPUH 00pa30BaHUs Ha OCHOBE OPUCHTUPOBKH B MHPE
npodeccuii 1 MpodecCHOHANBHBIX MPEANOYTEHUHN, YBAKUTEILHOTO OTHOILIIEHUS K TPYLY;

7) OCO3HaHHE CBOETO MOBEACHHS C TOUKU 3PEHHsI OMACHOCTH MM OE30MaCHOCTH ISl ce0sl UITH [T OKPYIKAIOIINX;

8) OCHOBBI IKOJIOTHYECKOM KYJIBTYpPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIICHHS, TPHOOPETECHUE OTIBITA
9KOJIOTMYECKH OPUEHTHUPOBAHHON MPAKTUUYECKON AEATEIHbHOCTU B )KU3HEHHBIX CUTYAIIUAX;

9) oco3HaHKE MOCICACTBUN M HEPUATHE BPEHBIX MPHUBBIUECK (YITOTPEOICHHS AIKOTOJIS, HAPKOTHKOB, KypeHHsI) U HHBIX ()OPM Bpeaa st
(U3MYECKOTO U MICUXHYECKOTO 3/I0POBbS;

10) mpuHSATHE pElIeHH B )KU3HEHHOW CUTYAIlMH Ha OCHOBE MEPEHOCa MOIYUYECHHBIX B X0/Ie 00yUeHHsI 3HAHHI B aKTyalbHYIO CHTYAIIHIO,
BOCIIONHSATH Ae(hUIIUT HHPOPMAIUH;

11) TOTOBHOCTH OTOMPATh U MCIIOJIb30BaTh HY)KHYIO HH(POPMAIIHIO B COOTBETCTBUH C KOHTEKCTOM JKU3HECHHOMN CUTYAIUH.



METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe meranpeaMeTHBIX pEe3yabTaTOB BBIACISIOT 3HAUYMMBIE Ui (POPMHUPOBAHUS MHPOBO33PEHHUS OOIICHAYYHBIC TOHITHS (3aKOH, TEOPHS,
MPUHIINI, TUMNOTe3a, (DakT, cucreMa, MPOIECC, SKCIEPUMEHT M JAp.), KOTOPhIE WCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax H
MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMUPOBATH MPEICTABICHNE O IEJIOCTHONH HAYYHOUW KapTHHE MUpPA, U YHUBEPCAIbHBIC y4eOHbIC
NecTBUS (MO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYISITHBHBIC), KOTOpPhIE OOECHeunBarOT (HOPMHpPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
TJITAHUPOBAHUIO U OCYIIECTBJICHUIO YI€OHOU NIEATEIHHOCTH.

MeranpeaMeTHbIE PE3yabTaThl OCBOCHUSI 00pa30BaTEIBLHOM MPOrpaMMbl MO XMMHU OTPAXalOT OBJIAJCHHE YHHUBEPCAIbHBIMH IMO3HABATEIbHBIMU
e CTBUSIMH, B TOM YHCJIC:

ba3oBbIMM JI0OrH4ecKUMH /1€l CTBUSIMU

1) yMeHHeM HCTOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHHUS] TIPU OCBOEHUU 3HAHUU: PACKPHIBATh CMBICI XUMHUYECKUX MOHSATHH (BBIAETATH HUX
XapaKTepHbIe MPU3HAKHU, YCTAaHABIWBATH B3aUMOCBS3h C IPYTHMMHU TOHATHUSAMH), HMCIOJB30BATh MOHATHS ISl OOBSICHEHHUS OTACNBHBIX (DaKTOB M
SIBJICHUH; BBIOMpATh OCHOBAHUS W KPUTEPUU IS KIACCHU(PUKAIMN XUMUYECKUX BEIIECTB U XMMHUYECKHX PEaKIUi; yCTaHABIMBATh MPUYHMHHO-
CJICICTBEHHBIC CBS3U MEXKIy OOBEKTaMH M3YYCHUS, CTPOUTD JIOTHUYECKUE PACCYXICHUsS (MHIYKTUBHBIC, ICTyKTUBHBIE, 10 aHAJIOTHUN); JI€JIaTh BBIBOIBI
Y 3aKJTIOYEHUS;

2) yMEHHEM TPUMEHSTH B MPOIIECCE MO3HAHMS MOHATHS (TPEIMETHBIE U METAPEeIMETHBIC), CHMBOJNYECKHE (3HAKOBBIEC) MO/IEIH, UCIIOIH3yEMbIC B
XUMUH, MPEeoOpa3oBBIBATh IMIUPOKO MPUMEHSEMBIE B XUMUU MOJICTbHBIE MPEACTABICHUS — XUMHYECKUN 3HAK (CHMBOJ JJIEMEHTA), XUMHUYECKas
dhopmysa U ypaBHEHHE XUMUYECKON PEaKIIni — TPU PElIeHUH yueOHO-TI03HABATEIbHBIX 3aa4; ¢ YIETOM ITHX MOJCIBHBIX MPEJACTABICHUNA BBISIBIISTH
U XapakTepu30BaTh CYHIECTBEHHbIE NPU3HAKU H3Y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB M XHMHUYECKUX pPEaKIUil; BBISBIATH OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CIICACTBEHHBIE CBS3M U IPOTUBOPEYHS B U3Y4aEMbIX ITPOIIECCaX U SBICHUAX; MPeiaraTb KpUTEPHUU ISl BBISBICHUS 3TUX
3aKOHOMEPHOCTEH M MPOTUBOPEUMil; CAaMOCTOATENBHO BHIOMpATh CIOCOO perieHusl yueOHOW 3a1aud (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOASAIINMA ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB);

Ba3zoBbLIMH HcclIe0BaTEeILCKUMHA JeHCTBUAMH

3) yMEHHEM HCIIONIb30BaTh MOCTABJICHHBIE BONIPOCH] B KAUYECTBE HHCTPYMEHTA [TO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI I (POPMHUPOBAHUS TUIIO TE3bI
10 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHHIA;

4) mpuoOpeTeHne OmbITa M0 MIAHUPOBAHUIO, OPTaHU3ALUU U TPOBEACHUIO YUEHUYECKUX SKCIIEPUMEHTOB: YMEHHE HAOMI0JaTh 3a X0JJ0M Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, GOopMyIHpoBaTh 0OOOLIEHUS M BBIBOJIBI MO pe3ysibTaTaM MPOBEAEHHOIO OIMbITa, HCCIEI0BaHUS,
COCTaBIIATh OTYET O MpOAeTaHHON padoTe;

Paboroii ¢c undpopmanmei

5) yMeHueM BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MHGOPMAIUIO PA3TUYHBIX BUJIOB U (OpM MpeACTaBICHUS, MOTYyJaeMyI0 U3 pPa3HbIX
MCTOYHUKOB (HAay4yHO-TIOMYJSpHAsl JUTEepaTypa XHUMHYECKOTO COJEp)KaHUs, CIpaBOYHbIe Mocobus, pecypchl MHTepHeTa); KpUTHUECKHU OLIEHUBATh
MPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HHPOPMAIIHUIO;

6) yMEHUEM MPUMEHATh PA3IUYHBbIE METOJBI M 3alpOoChl MPU MOUCKE U O0TOOpEe MH(OPMAIMHU M COOTBETCTBYIOIIUX JNAHHBIX, HEOOXO IUMBIX TS
BBITIOJIHEHUSI y4EOHBIX M TO3HABATENBHBIX 3a7ad OMpPEAeiIEHHOTO THUIA; MPUOOpEeTEeHHE OMbITa B 00JACTH HCIOJIb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYIbTYpOHl aKTHBHOTO HCIOJb30BAHUS PA3MUYHBIX MOMCKOBBIX CHCTEM; CAMOCTOSATEIHHO BHIOMPAThH
ONTUMANBHYIO (OpPMY TpEACTaBICHHUs MHPOPMAIMH M WIUIIOCTPUPOBATH pEIIacMble 3aJadyd HECIOXHBIMU CXEMaMH, AMarpaMMaMu, APYTUMHU
¢dopmamu rpauKu U UX KOMOMHAILTUSMH;



7) yMEHHEM UCHOJb30BaTh W aHAIM3UPOBATh B IMpolecce y4eOHOM H HCCIENOBATEIbCKON JEATENbHOCTH HHGOPMAIMIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEJILCKOT0 X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH NPUPOIHON Cpenbl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /I CTBUSIMH

8) ymMeHHeM 3a/iaBaTh BOIPOCH! (B XOJ€ JMajora W/WiIU JUCKYCCHH) IO CYIIECTBY OOCYKIaeMoil TeMbl, (OPMYIHPOBATH CBOW IPEIJIOKCHUS
OTHOCHUTEJILHO BBINIOJIHEHUS IIPEUI0KEHHOM 3a]auu;

9) mproOpeTeHNe OMbITa IPE3CHTANN PE3YTHTATOB BBITIOJTHCHHSI XHMMHYECKOTO IKCIIEPUMEHTa (J1aOOPaTOPHOTO OIBITA, 1a00paTopHO pabOTHI IO
UCCJIEJOBAHUIO CBOMCTB BEILLIECTB, YU€OHOTO MPOEKTA);

10) 3aMHTEpEeCOBAaHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU IO3HABATEJIbHOW M HCCIIEJOBATENBCKOM AEATEIbHOCTU IPHU PEIICHUH BO3HUKAIOIIHUX
npoOieM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB M COIJIACOBAHHUS MO3ULMN (0OCYKIeHHUS, 0OOMEH MHEHMSIMHM, «MO3TOBbIE€ HITYPMbI», KOOPIAMHALIMS
COBMECTHBIX JICHCTBUIL, OTIpeiesieHne KPUTEPUEB IO OIIEHKE Ka4eCTBA BBIIIOJIHEHHOW paboThI U JIp.);

YHuBepcaabHbIMHU PeryJISITHBHBIMH /IeHCTBHAMHU

11) yMeHuHeM caMOCTOSTEIbHO OMNPENENATh ILEIN MAESITEIbHOCTH, IUIaHUPOBaTh, OCYIIECTBIIATH, KOHTPOJUPOBATH U NPU HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BbIOMpaTh Hanboisiee 3ekTuBHBIE COCOOBI pelleHns Y4eOHbIX U MO3HABaTENbHBIX 3a/1ad, CaMOCTOSITENLHO
COCTABJIATH WJIM KOPPEKTHPOBATH MPEIOKEHHBIN aTOPUTM JICHCTBHIA MTPH BBHITIOJHEHUH 33/IaHUI C YUETOM IMOJTyYCHUsT HOBBIX 3HAHUN 00 M3ydaeMbIX
00BEKTaX — BEIECTBAX U PEAKIIUIX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3yNibTaTa 3asBJIEHHON L1ETH;

12) ymeHueM UCNoIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIIOBUM 3aJIaHUI.

Haub0oJ1ee 3HaUMMBbIMU MeTanpeIMeTHbIMU pe3yJbTaTaMu 11 o0yyarommxcs ¢ 3I1P sBasiiorcs:
Ognadenue yHugepcanbHbIMu yueOHbIMU NOZHABAM ETIbHBIMU OCUCH BUAMU:
1) BBIABJISATH MPUYMHBI U CICACTBUS MPOCTHIX XUMUYCCKUX SIBIICHHIA;
2) OCYIIECTBIIATh CPABHEHHE, KIIACCU(PHUKAINIO XUMUICSCKUX BEIECTB MO 33aHHBIM OCHOBAHUSIM U KPUTEPHUAM [UIs YKA3aHHBIX JIOTHUSCKHX
OTepalnii;
3) CTPOUTH JOTUYECKOE CYKICHHUE MOCIIC MPEABAPUTEIHLHOTO aHAN3a, BKIKYAKOIICe YCTAaHOBICHUE IPUYNHHO-CIICICTBEHHBIX CBSI3CH;
4) BBISIBIATH AeDUIMTHI HHGOPMAIIUH, TaHHBIX, HEOOXOJMMBIX IS PEIICHHsI IOCTABICHHOW 3a/1a4H;
5) mpeoOpa3oBbIBaTh HH(YOPMAIMIO U3 OJHOTO BHUIA B APYroi (TabiIuIly B TEKCT U IIp.);
6) cosmaBaTh, MPUMEHSTH M IPEOOPA30BHIBATH 3HAKUA M CUMBOJIbI, MOJICITH M CXEMBI ISl PEIICHUS YUEeOHBIX U TIO3HABATEILHBIX 337124 C TIOMOIIBIO
Tne1arora;
7) C MOMOIIIBIO MEeAarora MPOBOIUTh XUMHUECKHUIN OIIBIT, HECIOKHBIA YKCIIEPUMEHT, [T YCTAaHOBJICHUS 0COOCHHOCTEH 00BEKTa H3YUCHHMS,
MPUYMHHO-CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH 00BEKTOB MEXy CO0O0ii;
8) ¢ MOMOIIIBIO MeAarora Wik CaMOCTOSITEIbHO (POPMYIHPOBATH 0OOOIIEHHUS U BBIBOIBI IO PE3YJIbTATaM MPOBEACHHOTO HAOIIOICHNUS, OTIBITA;
9) npPOrHO3UPOBATH BOZMOYKHOE Pa3BUTHE XMMHUYECKHUX MPOIECCOB U MX MOCICICTBUS;
10) rickath WM 0OTOMPATh MH(POPMAITUIO WIIN JaHHBIC K3 HCTOYHUKOB C YUETOM MPEIOKEHHON yIeOHOM 3a1a4uu U 3aJaHHBIX KPUTEPHEB.
Ognadenue ynugepcanbHolMu yueOHbIMU KOMMYHUKAMUBHBIMU 0eUCHEUAMU:
1) opraHu30BBIBAaTH YUEOHOE B3aUMOJICHCTBUE B TPyIINe (ONMPEaeIATh OOIIME IIeITH, PacIpeIeNIATh POJIU, TOTOBAPUBATHCS APYT C APYTOM U T. 11.).
2) ¢ TOMOIIIBIO TIeIaroTa UM CaMOCTOSITEIIbHO COCTABIIATh YCTHBIC M TUCBMEHHBIE TEKCTHI C HCIIOJIb30BAHHEM WILTFOCTPATHBHBIX MAaTEPHAJIOB IS
BBICTYIUICHUS TI€pPel ayIUTOPUCH;



3) opraHu30BBIBaTh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JICATEILHOCTD C YUUTEIEM U CBEPCTHHUKAMU; pab0TaTh MHIMBHUIYaJIbHO U B TPYIIIIE:
HAXOJUTh 00IIee pelIeHe U pa3penaTh KOH(GIUKTH Ha OCHOBE COTJIACOBAHUS TIO3UIUH U ydeTa HHTEPECOB; (JOPMYIHUPOBATH,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

4) olIeHMBATh KAYECTBO CBOETO BKJIAJA B OOLIHIA TIPOAYKT, IPUHUMATh U Pa3JeisiTh OTBETCTBEHHOCTh U MPOSBISTH TOTOBHOCTh K
IIPEAOCTABIICHUIO OTYETA NIEPE] IPYIIION.

Ogniadenue ynugepcanbHolMu y4eOHbIMU PEYIAMUGHBIMU OCICINGUAMU.

1) oOuapyxuBaTh 1 GOPMYITHPOBATH YIEOHYIO TPOOIEMY, OMPEACIIATH 1IeIb YUCOHOHN eATEIBHOCTH;

2) BIaJETh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, PUHSITHUS PEIICHUN U OCYIIECTBICHHS 0CO3HAHHOTO BBHIOOpA B y4eOHOM M TIO3HABATEILHON
JESATENBHOCTH;

3) COOTHOCHTH CBOM JICHCTBUS C TUNIAHUPYEMBIMHU PE3YJIbTATAMH, OCYIIECTBIISATH KOHTPOJIb CBOCH JIESITEILHOCTH B MIPOLIECCE TOCTHKCHUS
pe3ynbTaTa, OIpeleNsTh ciocoObl JEHCTBUI B paMKax MPEAI0KEHHbIX YCIOBUH U TpeOOBaHHM, KOPPEKTUPOBATh CBOU JIEUCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYyaluEN;

4) naBaTh aJICKBaTHYIO OIICHKY CUTYAIlMU ¥ MpeiaraTh IUIaH e¢ H3MEHCHNUS;

5) npenBUAETh TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTh MPH PELICHUH yIeOHOH 3a1auH;

6) TOHMMATh MPUYHMHBI, IO KOTOPHIM HE OBLT JIOCTUTHYT TPEOYEMbIi Pe3yJIbTaT ASSITEIbHOCTH, ONPEICISITh TO3UTHBHBIC H3MEHEHHUS
HaIpaBJIeHUs, TpeOyrolue AaabHeienl paboTsl;

7) 0CO3HAHHO OTHOCHTBLCS K IPYrOMY YelIOBEKY, €r0 MHEHHIO.

8)

INPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe mpeameTHBIX pe3yiabTaTOB MO OCBOSHHUIO 00s3aTENBHOTO COJCPKAHHUS, YCTAHOBJICHHOTO TAHHOW MpUMEpPHOW pabodeil mporpamMMmoi,
BBIJICIISIIOT: OCBOCHHBIE 00YJaIOIMMHUCS Hay4HbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH, crielu(prUecKre sl IpeaMeTHOM o0nacTu «XuMHUs, BUJIBI
JESITeIbHOCTH T10 MOJTYYEHHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIIH, TPEOOPa30BaHNIO0 U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYaLIUAX .

[IpenMeTHbIe pe3yabTaThl OTpaxaroT chopMUpOBaHHOCT y oOyuaromuxcs 3[1P cneayromux ymenuii:

8 KJIACC

1) packpbIBaTh CMBICII OCHOBHBIX XHMHUYCCKHX IOHSITHIA: aTOM, MOJIEKYJIa, XUMHYCCKUIA 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh
(oHOpOAHAs M HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCUTENbHAs aTOMHAs U MOJIEKYJSpHAs Macca, KOJIMYECTBO BEILECTBa, MOJIb, MOJSIpHas Mmacca,
MaccoBas J10J11 XUMHMUYECKOTO 3JIEMEHTa B COEMHEHUH, MOJIPHBI 00BEM, OKCHII, KUCIIOTA, OCHOBAHUE, COJlb, D1eKMPOOMPUYAMeIbHOCHb,” CTENEHb
OKHCIICHMsI, XMMHUYECKas peakiys, KIacCu(pUKaLMs peaKklHil: peakui COeAUHEHHs], peaKklM pa3loKeHUs, Peakluu 3aMelleHus], peakiuu oOMeHa,
9K30- U SHAOTEPMHUECKUE PEAKLUU; Mennogol d¢ggexm peaxyuu, SAPO aToMa, IEKTPOHHBIN ClloMl aToma, aToMHas OpOWUTallb, pajuyc aToma,
XUMUYECKasl CBSA3b, MOJIAPHAS U HEMOJISIpHAsl KOBAIEHTHAsI CBsI3b, HIOHHAS CBSA3b, HOH, KATHOH, AaHUOH, PAaCTBOP, MAacCOBas JI0JIs BellecTBa (MPOLIEHTHAs
KOHIIGHTpalus) B pacTBOPE;

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. I1. 1) M MPUMEHATH 3TH MOHATHS NPU OTIMCAHUHU BELIECTB M MX MPEBPAILCH Uif;

2351ech 1 Janee KypcUBOM 0003HAYAIOTCS IIAHUPYEMbIE IPEIMETHBIE PE3YIIbTATHI, KOTOPbIE MOIYT ObITh IOTEHLMAILHO JOCTUIHYTh! 00yuatomumcs ¢ 3I1P, Ho He ABIAIOTCA
00s13aTEIbHBIMH.



3) UCMOoJIb30BaTh XUMHUECKYIO CHMBOJIMKY JIJISI COCTABJICHUS (POPMYJI BEIIECTB, MOJICKYJSPHBIX YPaBHCHHUHM XMMHUYCCKHX PEaKIHi, 3JICKTPOHHOTO
Oanamca;

4) ompenenaTh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHCHUSX; CTCIICHb OKHCICHUS 3JICMCHTOB B OMHAPHBIX COCAMHEHHIX C OMOPOi Ha
OTIpEJICIICHUs, B TOM YHUCJIC CTPYKTYPUPOBAHHBIC, MPUHAICKHOCTH BEIIECTB K ONPEACIEHHOMY KJIACCy COSIMHEHUH 1Mo (hopMysiaM; BHJI XUMUIECCKOM
CBSI3U (KOBAJICHTHAS M MOHHAs) B HEOPraHUYECKUX COCTMHEHUSX;

5) uMeTh peCTaBICHUE O CUCTEME XMMHUYCCKUX 3HAHUH, YMETh C MOMOIIBIO YUUTEIIS MPUMECHSITh CUCTEMY XUMUYECKUX 3HAHUH, IS YCTAHOBJICHHU S
B3aMMOCBSI3U MEXK]Iy U3YyYECHHBIM MAaTE€pUajIOM U IMPHU MOJTYYCHUU HOBBIX 3HAHH, a TAaKKe MpH padoTe ¢ UCTOYHUKAMH XMMHUYECKON MH(OpMaIuu.
OpHEeHTHPOBATHCS B TIOHATUSAX W ONEPHPOBATh UMU Ha 0A30BOM YpOBHE, MPUMEHSTH NP BHITIOJHCHUH yYEOHBIX 3aJaHWA U PEHICHUH PACUETHBIX
3a/1a4y ¢ OMOPOM Ha aNTOPUTM y4eOHBIX JEHCTBUM M3YYCHHBIC 3aKOHBI U TEOPUHU: 3aKOH coXpaHeHus macchl, [lepuoanueckuit 3axon JI.M1. Menneneena,
3AKOH NOCMOAHCMBA COCMABA, 3aKOH ABOTaJpo; aTOMHO-MoJIeKyspHas Teopus. COOTHOCHUTH 00O3HAYEHHUs, KOTOpPhIE HMEIOTCS B TaOIHIlE
«Ilepuonuyeckasi cuctema XxuMuueckux aneMeHToB /1. 1. MenaeneeBay ¢ 4UCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKUX SJIEMEHTOB
(coctaB u 3apsj siapa, oOIee YUCIIO JIEKTPOHOB U PACTIPEICIICHHE UX TI0 DJIEKTPOHHBIM CIIOSIM);

6) KraccHpUIUPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHE BEIICCTBA; XUMUYECKHUE PEaKIHK (M0 YHCIY U COCTaBYy YYaCTBYIOIIMX B PEaKIIUU
BEIIIECTB, 110 TETUIOBOMY 3P EKTY, IO H3MEHEHHUIO CTETICHN OKUCIICHHS XUMHYECKUX SJIEMEHTORB) C OMTOPON HA CXEMBI;

7) XapakTepu30BaTh (OMHUCHIBATH) OOIINE XUMHUCCKHE CBOMCTBA BEIIECTB Pa3IHUYHBIX KJIACCOB, MOATBEPIKIas OMHUCAHHE MPUMEPAMHU MOJIEKYIISPHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIMIl C OMOPON HA CXEMBI;

8) mporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX COCTaBa W CTPOCHHS, BO3MOKHOCTH IPOTEKAHUS XMUMHUYCCKHX IPEBpAIlCHUI B
Pa3IMYHBIX YCIOBUSX MOCIIE MPEIBAPUTEIBHOTO O0CYKACHUS C MEAarorom;

9) BBIYKCIISITh OTHOCHUTEIBHYIO MOJICKYISPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JIOJIFO XMMHUYECKOTO 3JIeMEeHTa M0 (GopMylie COCAUHCHUS;
MaCCOBYIO JIOJIFO BELIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 110 YPABHEHHUIO XUMHYECKOM PEaKIMU C OTIOPOX HA aJr0 pUTM;

10) mpuMeHSTh OCHOBHBIE OINEPAIU MBICIIUTCIILHOM JAESITEIbHOCTH — aHaJdM3 M CHHTE3, CPaBHEHHUE, 0000IICHNE, CHCTEMAaTH3aIus, KiacCHu(UKaIus,
BBISIBJICHHE TPUYMHHO-CJIEACTBEHHBIX CBA3EM — JUIsl U3YYEHUS! CBOMCTB BEIIECTB U XUMHUUYECKHX PEAKIUH; €CTECTBEHHO-HAYyYHbIE METO/Ibl IO3HAHUS —
HaOII0IeHNEe, U3MEPEHUE, MOJICIUPOBAHNE, SKCIIEPUMEHT (PeaibHblll U MblCIeHHbIN) TIO]] PyKOBOJICTBOM I€arora;

11) cienoBaTh MpaBUIaM IMOJIb30BAHUS XMMHUYECKON MOCYA0H U J1abOpaTOpPHBIM 00OpYIOBaHHEM, a TaKXKe MpaBHiaM OOpAIlCHUs C BEIIECTBAMHU B
COOTBETCTBUU C HHCTPYKUHUSMHU IO BBITIOJHEHUIO JAaOOPATOPHBIX XUMHUYECKHX OIBITOB M0 MOJYYEHHI0 U COOMpPaHHIO Ta3000pa3HbIX BELECTB
(BoJI0OpOa U KUCIOPOJIa), IPUTOTOBICHUIO PACTBOPOB C OINpeIeIEHHON MaCCOBOH /10J1ei pacCTBOPEHHOIO BEIIECTBA,

12) nianupoBaTh U IPOBOAUTH XMMHUYECKHUE SKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIENOUYEH M KUCIOT C MOMOIIBIO HHIUKATOPOB (JIAKMYC,
denondranenH, METHIIOPAHXK U Ap.), TOATBEPKIAIOUIUX KaYeCTBEHHbI COCTaB HEOPraHWYECKHX BEIIECTB (KaUeCTBEHHbIE PEAKUUU HAa HMOHBI) IMOJ
PYKOBOJCTBOM I€AArora.

9 KVIACC

1) PAaCKpbIBATE CMBICII OCHOBHBIX XUMHWYCCKUX TIOHATUM: XUMHUYECKUH 9JICMCHT, aTOM, MOJICKYJI4, NOH, KaTUOH, aHUOH, IIPOCTOC BCUICCTBO, CJIOKHOC
BCIICCTBO, BAJICHTHOCTD, JJICKTPOOTPHULATCIBHOCTD, CTCIICHb OKUCIICHUA, XUMUYCCKasA pPCaKLusl, XUMHYCCKasd CBA3b, mennoeoul 39b¢€7(’m peaxkyuu,
MOJIb, MOJIHpHBII\/’I 06’béM, PacCTBOP;IJICKTPOJINTBI, HCOJICKTPOJIUTHI, SJICKTPOJIHUTHYCCKAsA AUCCOLUalUsA, PCAKIIUU HOHHOTO O6MCHa, KaTaJim3artop,
xumudeckoe paeroeecue, o6pamuMble u H€06pamu]l/lbl€ peaxkyuu, OKUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIMHU, OKHCIWUTCIIb, BOCCTAHOBHUTCIIb,



OKHCIICHHE M BOCCTAHOBJICHUE, AJUIOTPONHUS, aM(OTEPHOCTh, XUMHUYECKAast CBA3b (KOBAJICHTHAsI, HIOHHAs, METAJUTMYECKast), KPUCTAJUINYECKasl peméTka,
KOPPO3Usl MEMANN08, CAABbL, CKOPOCMb XUMUYECKOU peakyuu, penenbHo gonyctumas konuenrpauus (I1JIK) Bemectsa;

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHIA (CM. I1. 1) U IPUMEHSTH 3TH MOHATHS IPU OTIMCAHUHU BELICCTB M MX MPEBPAILCH Ui;
3) HCIOJIb30BaTh 3HAKA M CUMBOJIBI JUTs (DUKCALIMKM PE3YJIbTATOB HAOOACHH, COCTABICHUS (POPMYIT BELICCTB M YPABHEHHI XMMUYECKUX PEaKIIHH,
3aIlMCH TAaHHBIX YCIOBUH 3aja4. Mcnonp30BaTh 0003HaueHMs, nMeromuecs B [leproaunueckoii cucremMe u Tabauie pacTBOPUMOCTH KUCIIOT, OCHO BaHH
U COJIEW B BOJIE U1l BBINIOJIHEHNUS 3a/1aHU;

4) ompenensaTh BAJICHTHOCTh M CTEHNCHb OKHCICHUS XMMHYECKHX DJIEMEHTOB B COCIMHCHUSX PA3JIMYHOIO COCTaBa; MPHHAJICKHOCTh BEHICCTB K
OnpeeIEHHOMY KJIacCy COEAMHEHUN C ONOPOl Ha ONpeeIeH s, B TOM YUCIE CTPYKTYPUPOBAHHBIE; BUAbI XMMHUECKOH CBS3M (KOBaJICHTHAs, HOHHAs,
MeTaJJIn4yecKasi) B HEOPraHWYECKUX COECUHEHMSIX; 3apsii HOHA TI0 XUMUYECKOU (opmyiie; XxapakTep cCpelpl B BOJHBIX paCTBOPax KHUCIOT U LIENIOYEH,
Mun KpUCMaiiudeckou peuémxu KOHKpemHo2o eeujecmea,

5) packpsiBath cMbici [lepuoauueckoro 3akoHa .M. MenaeneeBa u JI€MOHCTPUPOBATH €T0 TIOHUMAHHE: ONUCHIEANb U XAPAKMEPU306aNb TAOINIHYIO
¢dopmy Ileproanueckoit cucTeMbl XMMUYECKHX 3JIEMEHTOB: pa3iuyarh MOHATUS «rjaBHas noarpynna (A-rpynmna)» u «nobounas noarpymnmna (b-
IpYIIa)», Majble U OOJIBIINE MEPUOJIBI; COOmMHOCUMb 0003HAUEHUSI, KOTOPbIE UMEIOTCS B MIEPUOINYECKOM TalNHIle, C YNCIOBBIMU XapaKTEPUCTUKAMHU
CTpOEHHUS aTOMOB XMMMYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sapa, oOliee 4YMciIOo JIEKTPOHOB U paclpeiiefieHHe MX MO 3JIEKTPOHHBIM CIIOSIM);
00vscHAMb O0IIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHUYECKHX JJIEMEHTOB M MX COECIUHEHHMH B Ipejaesax MaybIX MEpPHOJIOB M TIIaBHBIX
MOATPYIII C Y4ETOM CTPOEHHS UX AaTOMOB;

6) kmaccupUIUPOBATh XUMHUYECKHE JIEMEHThI, HEOPraHMYECKUE BEIECTBA; XMMUYECKUE Peakiuu (M0 YMCIYy U COCTaBYy yYaCTBYIOIIMX B PEAKIUH
BEIIECTB, 110 TEIIOBOMY 3(P(EeKTY, 10 U3MEHEHHIO CTENIEHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB) C OIOPOH HA CXEMBI;

7) XapakTepH30BaTh (OMICHIBATh) 00IINE U crienU(UIECKre XMMUUECKUE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MTOTBEPIK/Iast OMMCAHHUE TPUMEPaMU
MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XMMUYECKUX PEAKIUN C OTIOPOX Ha CXEMBI;

8) cocTaBiATh ypaBHEHUS AIICKTPOJUTHYCCKON HCCOIMAIMU KHCIIOT, IIEJIOYeH W COJICH; MOJHBIE M COKpAIEHHBIC YPaBHEHUs PEaKIHi MOHHOTO
oOMeHa; ypaBHEHHUs peakLnii, TOATBEPKIAIOIUX CYILIECTBOBAHUE T€HETUUECKON CBSI3U MEX 1y BELIECTBAMU Pa3IMYHbIX KIACCOB;

9) packpbIBaTh CYIIHOCTb OKUCIHTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIMI MOCPEACTBOM COCTABIICHHUS ICKTPOHHOTO OalaHca dTHX Peakiuii;

10) mporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHsS; BO3MOXKHOCTH IIPOTEKAHUWS XHMHYECKHX IPEBPAIICHHN II0CTe
IIPEBAPUTEIILHOTO OOCYX/IEHUS C [1€AaroroM;

11) BBIYKCIIATH OTHOCHTEIILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJII0O XUMHYECKOTO 3JIEMEHTa 0 (opmysie COCANHEHHUS;
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMHUYECKON PEAKIIMY C OTIOPOI Ha aIrOPUTM;

12) crienoBaTh mpaBUiiaM IMOJIb30BAHUSI XMMUYECKOM TMOCYION U J1a0OpaTopHbIM 00OPYJOBAaHHUEM, a TAKXKE MPaBUIIaM OOpAIlCHHs C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKLMSAMM IO BBINOJIHEHHIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB IO HOJYYEHUIO UM COOMpPAaHUIO Ira3000pa3HbIX BELIECTB
(aMMMaKa ¥ yrieKuclioro rasa);

13) npoBOIUTH peakiuu, MOATBEPIKAAIONINE KAYeCTBEHHbIH COCTAB PA3IMYHbBIX BEIIECTB: PACIIO3HABAThH ONBITHBIM IyTEM XJIOPHUI- OPOMUI-, HOIH-,
kapOoHat-, ¢ocdar-, cunmukar-, cynbdar-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHUS M HOHBI M3y4YEHHBIX METAJJIOB, NMPHCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

14) mpuMeHSTh OCHOBHBIC ONEpAlMU MBICIUTEIBHON NEATEIFHOCTH — aHAllM3 M CHHTE3, CPaBHEHHE, 000OIIEeHHEe, CHCTEeMaTH3alllio, BBISBICHHE
IIPUYUHHO-CIIE/ICTBEHHBIX CBA3EH — JJI U3yYEeHUsI CBOMCTB BEILIECTB U XUMMUYECKUX PEaKIMi; eCTECTBEHHO-HaYUHbIE METO/Ibl MIO3HAHUS — HAOI0IeHue,
U3MepeHHe, MOJICIIMPOBAHUE, IKCTIEPUMEHT (PEabHbIA U MBICIICHHBIH).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HammeHoBaHMe pa3ieioB U KosnuuectBo yacos DJIeKTpOoHHbIe (LM(pPOBbIe) 00pa3oBaTebHbIE pecypchl
n/n TeM MPOrpamMMbl
BCEro | KOHTPOJIbHbIE | MPAKTUYECKHE
padoThI padoThl
Paszgea 1. [leppoHavanbHble XUMHYECKHE MOHATHSA.
1.1. | Xumust — BakHasi 00J1aCTh 3 0 1 https://resh.edu.ru/subject/29/
€CTeCTBO3HAHUS U https://resh.edu.ru/subject/lesson/1521/start/
NPaKTHYECKOM POUI ypox Nel-5.
AeSITeJIbHOCTH YeJIOBeKa. MynbTUMenniHbIN Tuck, npuioxenue Kk yueOnuky O.C. 'abpuensa
Xumus 8 Kiacc.
bubnuoTeka BuIeoypokoB
https://interneturok.ru (8 xmacc)
http://maratakm.narod.ru Caiit «Mup XumMumn»
http://webelements.narod.ru ITomynspHast GHOIMOTEKA XUMHUECKUX
3JIEMEHTOB
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-
predmet-himii.html
1.2. | BemecTBa 18 1 1.5 https://resh.edu.ru/subject/29/

H XUMHUYCCKHUEC PCAKIHHU.

https://resh.edu.ru/subject/lesson/1522/start/

POIII ypox Ne6-7.

MynpTUMEAUHHBIN AUCK, TpuiokeHue K yaeonuky O.C. ['abpuensu
Xnmus 8§ kiacc.

bubnuorteka BuaIeo0ypokoB

https://interneturok.ru (8 kiacc)

http://classchem.narod.ru KonTpen — Xumus 1is Beex:
y4eOHOMH(POPMALIMOHHBIN caiT




http://experiment.edu.ru AJIXMMUK: caiit JI.FO. Annk6epoBoit
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/

Hroro no pazneny
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Pa3nen 2. BaxkHelilme npeacTaBuT

€JIM HCOPraHNIECKUX BEIIECTB.

2.1.

Bosayx. Kucaopoa. Ilousitue
00 oxcuaax.

6

0

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/

POIII ypok Nell,12,15,16,23.

MynbTUMEAUWHBIN AUCK, TpuiiokeHne Kk yueoHuky O.C. 'aOpuensn
Xumus 8 Kiacc.

bubnuoTeka Bu1eoypokoB

https://interneturok.ru (8 xmacc)

http://www. nanometer.ru OHnaifH-ClIpaBOYHUK XMMUYECKUX JIEMEHTOB
WebElements
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha

2.2.

Bonopoa.
ITousiTue 0 KHCJIOTAX
M COJIAX.

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/

ypok Nel13,19,20,21,22. MynbTUMUAUNHBIN JUCK, IPUIIOKEHHUE K
yaeOHnuky O.C. I'abpuensn Xumus 8 Kiacc.

bubnmoreka BUACOYpPOKOB

https://interneturok.ru (8 kmacc)

http://classchem.narod.ru KouTpen — Xumus jyist Bcex:
yueOHOMH(POPMAITHOHHBIHN CalT

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoii
https://resh.edu.ru/subject/lesson/3119/main/

https://www sites.google.com/site/himulacom/3BoHOK-Ha-ypok/8-kiacc-
NEePBBIA-TOA-00y4eHUs/ ypOK-4 7 -KHUCIOThI-COCTaB-Kiaccupuxarms-
HOMEHKJIaTypa-ToJTy4eHHE-KHUCIOT

https://www sites.google.com/site/himulacom/3BoHoK-Ha-ypok/8-Knacc-
HepBbIi-roa-00yueHus/ ypok-49-conuknaccuukanus-HOMEHKIaTypa-
CHOCOOBI-MOTY4YEHUS-COTEH




2.3.

KoaudyecTBeHHBIE
OTHOIIICHUS B XUMHUH.

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/

POIII ypox Ne§,9,10. MynbTUMeTUIHBIN TUCK, TPUIIOKEHHE K yICOHUKY
O.C. TI'abpuensin Xumus 8 Kiacc.

bubnuoreka BUACOYpOKOB

https://interneturok.ru (8 kmacc)

http://chemistry. narod.ru XuMuK.py: caliT o xumuu
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-
14608/kolichestvo-veshchestva226776/re-91ae5ac2-1e8d-4f6d-936f-
0645h96f2afa

2.4.

Boaa. PactBopsl. [lonsiTue
00 OCHOBaHMSAX.

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main/

POII ypok Nel4,17,18,23. MynpTUMEIUNUHBIN JUCK, TPHIOKEHUE K
yuebHuky O.C. ['abpuensn Xumus 8 kiacc.

bubnuoTeka Bu1eoypokoB

https://interneturok.ru (8 xmacc)

http://chemistry. narod.ru XuMuK.py: caliT 0 xXumuu

2.5.

OcCHOBHBIE KJIACChI
HEOpraHu4YecKHX
COeIUHEeHUM.

11

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/

POUI ypok Nel5-24 MynbTUMEIUIHHBIN TUCK, TPUIOKECHHUE K YYCOHUKY
O.C. TI'abpuensin Xumus 8 kiacc.

bubnuoreka BUIe0ypoKkoB

https://interneturok.ru (8 xmacc)

http://classchem.narod.ru KonTpen — Xumus jyist Bcex:
yueOHOMH(POPMAIIMOHHBIN CalT

http://chemistry. narod.ru XuMuK.py: caiit o xumuun
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-
veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-
44d8-b12f-albfl6aa7772

Hroro no pasaeny

31

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3jiemeHToB JI. U. Menneneena.




CTpOCHHe aToMOB. XHMHYECKas CBA3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHDbIE Pe€aKknuu.

3.1. | Ilepuoauveckuii 3aK0H 1 7 1 0 https://resh.edu.ru/subject/29/
IMepuoanueckas cucrema https://resh.edu.ru/subject/29/8/
XHMHUYECKHX 3JIEMEHTOB POUI ypox Ne25-28 MynbTUMEIUNHBIN TUCK, IPUIOKEHUE K YIEOHUKY
. . MenpaeJieeBa. O.C. TI'abpuensin Xumus 8 Kiacc.
Crpoenne aToma. bubnmnoreka Bu1eoypokoB
https://interneturok.ru (8 kmacc)
http://classchem.narod.ru KouTpen — Xumus i Bcex:
y4eOHOMH(POPMAIIMOHHBIN CalT.
http://chemistry. narod.ru XuMuK.py: caiit o xumunn
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-
miendielieieva.html https://resh.edu.ru/subject/lesson/2053/start/
3.2. | Xumuueckas CBsI3b. 8 1 0 https://resh.edu.ru/subject/29/
OKHCIUTEBHO- https://resh.edu.ru/subject/29/8/
BOCCTAHOBHMTE/IbHbIE POUI ypox Ne29-34 MynbTUMeIUHHBIN TUCK, TPUIOKEHUE K YIEOHUKY
peakumu. O.C. T'abpuensa Xumus 8 kiacc.
bubnnoTeka BuIeoypokoB
https://interneturok.ru (8 xmacc)
http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-
reakczii
Hroro no pazaeny: 15
PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB | 68 6.5

I10 ITPOT'PAMME




9 KJIACC

Ne | HanmeHoBaHMe pa3iesioB U TeM KoumyecTBo yacoB DJieKTpOoHHbIe (U] poBbIe) 00pa3oBaTeIbHbIE pecypchl
n/n NPOrpamMMbl
BCEro | KOHTPOJbHbIE | MPaKTHYECKHE
padoThI padoThI
Paspnen 1. BemecTBo 1 XUMHYECKHE PEAKIHH.
1.1. | IloBTOpEHHUE U yIiIyOJIeHHE 6 1 0 https://resh.edu.ru/subject/29/
3HAHHUI OCHOBHBIX Pa3/1eJIOB https://resh.edu.ru/subject/29/9/
Kypca 8 kiacca. MynbTUMEeTUIHBINA TUCK, TTpHIokeHne K yaueonuky O.C.
["abpuensy Xumus 9 kiacc.
bubnuoTeka BuIeoypokoB
https://interneturok.ru (8 xmacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
1.2. | OcHOBHbBIE 3AKOHOMEPHOCTH 4 0 0 https://resh.edu.ru/subject/29/
XHMHYECKHX PeAKIIHId. https://resh.edu.ru/subject/29/9/
POHI ypok Nel-4
MynbTUMETUHHBINA TUCK, TTpUiIoKeHue K yueonuky O.C.
["abpuensa Xumus 9 kiacc.
bubnuoreka BUae0ypoKkoB
https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
1.3. | DaexkTposauTnyeckas 10 1 1 https://resh.edu.ru/subject/29/

aucconuanus. XuMuiecKue
pPeaKnuu B pacTBOPaXx.

https://resh.edu.ru/subject/29/9/

POII ypoxk Ne5-9

MynbTuMeInHHBINA AUCK, TpuiiokeHue K yueOHuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuorteka BUI€0ypoKoB




https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-
dissocziaczii

Hroro mo paznmeny 20
Paznen 2. HemeTauibl 4 MX COeIMHEHUS.
2.1. | Oduas xapaKkTepucTHKA 5 https://resh.edu.ru/subject/29/
xuMu4eckux djieMenToB VIIA- https://resh.edu.ru/subject/29/9/
rpynmnsl. I'ajioressi. POUI ypox Nel0
MynbTUMEAUWHBIN AUCK, TpUIoKeHue K yueonuky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoTeka BuIeoypokoB
https://interneturok.ru (9 xmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov
2.2. | O6mast XapaKTepuCcTHKA 5 https://resh.edu.ru/subject/29/
XHMHYECKHX 3JieMeHTOB VIA- https://resh.edu.ru/subject/29/9/
rpynnbl. Cepa u eé coeTUHeHUsI. POII ypok Nel1-13
MynbTUMETUIHBINA TUCK, Tpuiiokenne K yaeonunky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoreka BuaeoypokoB
https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/sera-serovodorod-i-sulfidy
2.3. | O0uIas XapaKkTepuCTHKA 7 https://resh.edu.ru/subject/29/

XNUMHYECKHUX DJIeMEeHTOB VA -
rpynnsi. A30t, ¢pocgop u ux
COeIVHEeHUS.

https://resh.edu.ru/subject/29/9/

PO ypok Nel4-16

MynbTUMeIUHHBIN TUCK, TpuiiokeHue K yaeonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoreka BUIEOypOKOB

https://interneturok.ru (9 kiacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/




2.4. | Oduias XxapakTepuCTHKA 12
XHMHUYeCKHX JIeMeHTOoB IVA-
rpynmnsbl.

Yriaepoa v KpeMHUI U HX
COCIMHEHUS.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POIII ypox Nel7-21

MynpTUMEAUWHBIN AUCK, TpUIIoKeHue K yueoHuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoTeka Bu1€0ypoKOB

https://interneturok.ru (9 kiacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

Wroro mo pazueny 29

Pa3gen 3. Merajjibl M UX COCIUHEHUS.

3.1. | OGme cBoOIiCTBA METAJLJIOB. 4

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/

POIII ypok Ne22

MynbTUMeIMHHBIN TUCK, puiokeHue K yaeonuky O.C.
["abpuensa Xumus 9 kiacc.

bubnuoTeka BuIeoypokoB

https://interneturok.ru (9 xmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://skysmart.ru/articles/chemistry/khimicheskie-svojstva-
metallov https://skysmart.ru/articles/chemistry/korroziya-metallov

3.2. | BaxkHeiilue MeTa/LIbI U UX 10
COCIMHECHUS.

0.5

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POII ypok Ne23-27

MynbTUMeIMHHBIN TUCK, TpuiiokeHue K yaeonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoreka BUaEOypOKOB

https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

Hroro no pasneny: 14

Pasznen 4. Xumus u okpy:xamomas cpeaa.




4.1. | BemecTBa 1 MaTepHuaJibl B 3 0 0 https://resh.edu.ru/subject/29/
JKU3HU YeJIOBeKa. https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynpTUMEAUWHBIN AUCK, TpUIIoKeHue K yueoHuky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoTeka Bu1€0ypoKOB
https://interneturok.ru (9 kiacc)

Hroro mo pazueny: 3

PezepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB IO | 68 6 5.5

I[MTPOI'PAMME

IHHOYPOYHOE IINTAHUPOBAHUE

8 KUIACC

Ne Tema ypoka Kouan4yecTBo yacos Bunawi, popmbi

n/n KOHTPOJIA

BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThbI padoThbI

1. | IIpenmer xumuu. Posib XuMuu B )KU3HU 1 0 0 YcTHBIN ompoc;
YeJIoBeKa.

2. | XuMmus B cucteme HayK. MeTobl 1 0 0 YcTHBIR ompoc;
MO3HAHUS B XUMUH.

3. | 3HaKOMCTBO ¢ MpaBuiaMu 6€30MaCHOCTH 1 0 1 YcTHBIR ompoc;
1 ipuémaMu paboThl B XUMUYECKOH [MpakTuyeckas
nabopatopuu. IIpaktuueckas padora Ne 1 pabora;
"[IpaBuina pa®oThl B 1a00paTOpHu U
puEMBI 0OpaleHus ¢ 1ab0paTOpHBIM
obopynoBanuem".




Tena u BentectBa. ®usnueckue cBOMCTBA

YeTHBIN 01Ipoc;

BELIECTB. ArperaTHO€ COCTOSIHUE TectupoBanue;
BEILIECTB.

5. | Hucreie BemectBa U cMmecu. CriocoObl [TnceMeHHbII
pa3zeneHuss CMECeu. KOHTpOJIb;

6. | IlpakTmueckas pabdora Ne 2 "Pa3nmenenue [TpakTrueckas
cmeceit (Ha npuMepe OYHCTKH pabora;
MTOBapeHHOM comm)".

7. |Atombl u Mouekynel. IIpocTtele U IInceMeHHBII
CIIOXHbBIE BEIIECTBA. KOHTPOJIb;

VYeTHBIN 0ompoc;

8. | Xumunueckue BJIEMEHTHL. 3HaKu YcTHBIN 0mpoc;

(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB. XUMHUYECKUT
JTUKTaHT;

9. | ATOMHO-MOJIEKYJIApHOE y4YeHHEe. 3aKoH YcTHbBIN onpoc;
MTOCTOSIHCTBA COCTaBa BEIIECTB.

10. | Xumuueckas popmyna. BaneHTHOCTD YcTHBIN ompoc;
aTOMOB XMMHYECKUX JIEMEHTOB.

11. | CoctaBnenue xumMuueckux Qopmya Mo [TucbMeHHBII
BaJICHTHOCTU. HaxoxkjeHue BaJleHTHOCTHU KOHTPOJIb;
XUMHUYECKUX JIEMEHTOB 10 opMmyIie.

12. | OTHOCUTENBHAS aToOMHas Macca. [TuceMeHHBIH
OTHOCHUTENBbHAs MOJIEKYJISIpHAs Macca. KOHTpO!JIb;

YCTHBIN 0Ipoc;

13. | Pemrenne 3a71a4 Ha BBIYHCIICHUE ITuceMeHHbIH




OTHOCHUTEIIBHOM  MOJIEKYJIIPHOM  MAacChl
BEIIECTB.

KOHTPOJIb;

14. | MaccoBast 107151 XHMHYECKOTO 2JIEMEHTA B 0 YceTHbIN 0npoc;
COCIMHCHUHU.

15. | Pemenue 3a1a4 Ha BBHIYMCIEHUE MAacCOBOM 0 [TucbMeHHBII
JIOJTM XUMHYECKOTO dJIeMeHTa 10 (opmyrie KOHTPO!JIb;
COCITMHEHUS

16. | ®usnyeckue W XUMUYCCKHUE SIBJICHHSI. 0 [TucemeHHbIH
XuMHYecKasi peakius. KOHTPOJIb;

b
VYeTHBIN 0o1poc;

17. |Tlpu3Haku W YCJOBUS  TNPOTEKAHUS 0.5 YcTHBIN 0npoc;
XUMHYECKUX peakumii. [IpakTndeckas [IpakTrueckas
paboraNe 3 "[Ipu3HaKu XUMHUYECKUX paborta;
peakuuii".

18. | 3akoH coxpaHeHHs Macchl BemlecTB. M.B. 0 VYceTHbIl ompoc;

b
JIoMOHOCOB — YYEHBIN-IHIMKIIOTIETUCT.
19. | Xumudeckue ypaBHCHHUSI. 0 [TucbMeHHBII
KOHTPOJIb;
YcerHblid onpoc;

20. | Tunel XUMHUYECKHUX PEaKui (COeaMHEHUS, 0 YcTHBIR ompoc;
pas3ioxKeHus, 3aMeIlIeHus, OOMEeHa). [TpakTrueckas

pabora;

21. | KouTponpHas pabota Nel 0 KonrtponbHas
"[lepBoHauanbHBIC XUMHYECKUE paborTa;
noHsATus".

22. | Bo3ayx — cMech razoB. CocTaB BO3yxa. 0 YceTHBIN 0ompoc;




23.

TemmoBoit 3 hekT XUMUYECKON peakIuy,
MOHATHE O TEPMOXUMHUYECKOM ypaBHEHHH,
9K30- ¥ SHJIOTCPMHUICCKHUX PEaAKIIHSIX.

I[IucbMeHHbBIA
KOHTPOJIb;
VYeTHBIN 01Ipoc;

24,

Kucnopox — XuMHYeCKHU DSIEMEHT U
npoctoe BemecTBo. O30H. Haxoxnenwe
KHCIIOpoJia B TIpUpoje, (GU3NUECKHe Hu
XUMHYECKUE CBOJCTBa (peaxmym
okucieHus, ropenue). Ilonstue 00
okcugax. CriocoObl MOJy4eHHs] KUCIOPOia
B JabopaTopud ¥ TMPOMBIIIJIEHHOCTH.
[Ipumenenne kuciopoaa.

VYeTHBIN 01Ipoc;

25.

[IpaxTnueckas pabora Ne 4 "Ilonydyenue u
coOupaHue KHUCIOpOJa, W3YYEHHE €ro
CBOMCTB".

[IpakTnueckas
pabora;

26.

KpyroBopor kucimopoga B TpUPOJE.
TommBo (yronmp ¥ MeTaH). 3arpsi3HEHHE
BO3/yXa, CHOCOOBI €ro MPeaOTBPAIICHHSL.
Ycunenue MMapHUKOBOT'O s dexra,
paspyiieHre 030HOBOTO CJIOSI.

YcTHbBIN onpoc;

217.

BanenTtHocTsb. Oxkcuppi: COCTaB,
HOMEHKJIaTypa (MexyHapoHas u
tpuBuanbHas). CocraBieHue  Qopmyin
OKCHJIOB I10 BaJICHTHOCTH.

I[TuceMenHbIi
KOHTPO!JIb;

28.

Bomoponq — XuMHYeCcKHWWd 3JIEMEHT |
npocroe  BewecTBo. Haxoxnenue B
npupoae, (U3MUECKHE U XUMHUYECKHE
CBOICTBa (Ha MpUMepe B3aUMOJICHCTBHS C
HEMeTaulaMd U OKCHUJaMU METaJIOB),
MIPUMEHEHHE, CIIOCOOBI TTOTYUCHHUS.

YcTHBIN ompoc;




29. | Ilpaktuueckas padora Ne 5 "Tloxyuenue u [TpakTuueckas
coOMpaHue BOJOPOJA, M3Y4YEHHUE €ro paborta;
CBOMCTB".

30. | Kucmoter:  cocrtaB,  kimaccuukanus, [TucerMeHHBIIH
HOMEHKJIATypa, (QU3NYECKHE CBOMCTBA. KOHTpOJIb;
Nupukaropsl. YcerHbIN 0npoc;

31. | Comnm: COCTaB, HOMEHKJIaTypa. [TucbmMeHHBII
CocraBnenue popmyn coseit. [lonstue o KOHTPOJIb;
KpUCTaJIJIOTUApaTax. 3HaueHUE COJIeil. VYeTHBIN 0o1poc;

32. | O6oO0ITICHHE U CUCTEMATH3AIIHS 3SHAHHI. YCTHBINA ompoc;

TectupoBanue;

33. | KonmnuectBo BemiecTtBa. Mosbs. MomsipHas YeTHbIN ompoc;
Mmacca.

34. | 3akoH ABoraapo. MoisipHBIE  00BEM YerHBIR ompoc;
ra3os.

35. | Pemrenune 3a71a4 Ha B3alIMOCBSI3b I[TuceMeHHbIi
KOJIMYeCTBa BelIeCTBa, 00bEMa M Macchl KOHTPOJIb;
razoB.  Pacu€rel 1m0  XUMHUYECKUM
YpaBHEHUSM.

36. | Pacy€tel 1Mo XUMUYECKUM YypaBHEHHSIM. [lucbmMeHHBII
[Ipumenenue 3akoHa ABOTaapoO. KOHTPOJIb;

YcTHbBIN onpoc;

37. | Bona: HaXO0XJICHUE B IIpUPOJE, YCTHBIN 0Ipoc;

¢u3nueckue cBoiicTBa. Posb pacTBOpoB B
IpUpoOAE€ W B JKU3HM  4YEJIOBEKa.
Kpyrosopot BOJIbI B IPUPOJIE.




3arpsizHeHHe NMpUpoAHbIX BoJ. OxpaHa U
OUYHCTKA IPUPOIHBIX BOJI.

38. | Boma xak pactBOopuTenb. PacTBOpBL YcTHBIH ompoc;
PactBopumocTh  BemecTs B BOJE.

Hacwpimenusie u HEHACHIIIICHHBIE
pactBopbl. PacTBOpMMOCTH Ta3oB U
YKUJIKOCTEN B BOJIE.

39. | Konnentpamuss  pactBopoB. MaccoBas [TucerMeHHBIH
JI0JIsi BEIIeCTBA B pacTBOpe. BeramcieHus KOHTPOJIb;

C WCIIOJIb30BAHWEM TOHATHS «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPEY.

40. | IlpakTudeckas paborta Ne 6 [IpakTrueckas
"[IpurortoBiienne pacTBOpOB c paborta;
ONpeNeIEHHON KOHIIEHTpaueun' .

41. | AHanu3 U CHHTE3 — METOJbl W3YYCHHS [TuceMeHHBIR
cocTaBa BOJbl. XHMHYECKHE CBONCTBA KOHTpOJIb;
BOJbI (pEakMU C METaUIaMU, OKCHUIAMHU
METaJUJIOB M HEMETAJLJIOB)

42. | Knaccudukarus HEOPTraHHYECKHUX [TucbMeHHBII

COETMHEHUIA. Oxkcuppl: COCTaB, KOHTPOJIb;
Kjaccugukanusi (OCHOBHBIE, KHCIOTHBIE, YcTHBIN 0mpoC;
amdoTepHsIe, HecosieoOpasyronue),
HOMEHKIaTypa  (MeXAyHapoaHas u
TpuBUanbHas). [lomyyeHne u XuMu4eckue
CBOMCTBAa  KHCIOTHBIX UM  OCHOBHBIX
OKCH/JIOB.

43. | OcHOBaHUs: COCTaB, KiaccH(UKaIus, [TucemeHHBIN
HOMEHKJIaTypa (MexyHapoHas u KOHTPOJIb;
TpUBHATbHAS), GU3HMUECKUE U XUMUYECKUE YcTHBINH ompoc;
CBOMCTBa, CIOCOOBI IOTyYCHHS.

44. | AMdoTepHbIe OKCUIBI U TUIAPOKCUIBI, UX [TucrMeHHBIH




CBOMCTBA U MOJyYEHHUE.

KOHTpOJIb;
VYeTHBII 01Ipoc;

45, | Kucaortsl: COCTaB, KJaccuukanus, IInceMeHHbBIH

HOMEHKJIaTypa, (pu3nyeckrue CBOMCTBA. KOHTPO!JIb;
VYeTHBII 01Ipoc;

46. | KucnoTsr: XHUMHYECKHE CBOMCTBA, IInceMeHHBIN
crocoObl  MOJy4eHusl. Psn  akTUBHOCTH KOHTPOJIb;
METAJIJIOB. YceTHbIN 0npoc;

47. | Conu (cpenHue): HOMEHKIATypa, CIIOCOOBI [TnceMeHHBIH
MOJIy4CHHS, B3aUMOJICUCTBUE COJIEH C KOHTPOJIb;
MeTaljlaMH, KHUCJIOTaMH, MIeJodyaMyd U YcTHBIN onpoc;
COJISIMU.

48. | Boruucienus o YpaBHCHUSIM [TucboMeHHBIH
XUMHUYECKON PEaKIInH. KOHTPOJIb;

49. | I'enetnueckas CBsI3b MEXIy KiIaccamu I[TuceMenHbIi
HEOPraHUYECKUX COCTMHCHUH. KOHTPO!JIb;

50. | Ilpaktuyeckass pabdota Ne 7 Pemenue [TpakTrueckas
AKCIIEPUMEHTAJIBHBIX ~ 3a7a4 10 TEeMe pabora;
"OCHOBHBIE  KJIACCHI ~ HEOPraHUYECKUX
coequHeHun".

51. | Ypok 00600meHuss u cucTeMaTh3aluu VYcTHBIN ompoc;
3HAHUM. TectupoBanue;

52. | KoutponpHast pabota No2 "Baxkwueiinue KontponbHas
MpeICTaBUTENH HEOPraHMYECKUX paborta;




BeIecTs'.

53. | Crpoenne aromoB. CocTaB aTOMHBIX sIZIEp. [TucbMeHHBII
M3oronbl.  DnekTpoHbl.  PuU3NYECKUil KOHTPOIJIb;
CMBICJI IIOPSAKOBOTO HOMEPA JIEMEHTA. VYeTHBIN 01Ipoc;

94. | [lepuoauueckuii 3akoH u Ilepuonnyeckas VYeTHBIN 01Ipoc;
cucTeMa XuUMHYeCKuX »siemeHToB JI.M.

Menneneena. [Tepuonsl, TPYIIIIbI,
noArpynmnsl. PU3NYECKUN CMBICT HOMEPOB
Mepuoaa v rPyIIb.

55. | Ctpoenue AIEKTPOHHBIX 000J109eK [TucemMeHHBII
aTOMOB nepBbix 20  XMMHYECKHUX KOHTpPOJIb;
JJIEMEHTOB  TIEPHOJUYECKON  CHUCTEMBI
. . Menneneena.

56. | XapakTepucTuKka XUMHYECKOTO 3JIeMEHTa [TuceMeHHBIH
[0 €ro NOJIOKEHUIO B MEPUOJIUYECKOU KOHTpOJIb;
cucteme JI. 1. Meneneera. YcTHbBIN onpoc;

57. | 3HaueHHWe TEPUOJMYECKOTO 3aKoHA | YcerHblid onpoc;
MEPUOANYECKON CHUCTEMBl XHMHYECKHX CooOuienue;
JJIEMEHTOB JUIsl pa3BUTUS HAyKd H
npaktuku. Jl. . MengeneeB — y4€HbIH,

MeJaror ¥ rpaxJaaHuH.

58. | Ypok o00oOmeHuss W cucTeMaTH3aIu YcTHBIR ompoc;
3HAHUMU. TectupoBanue;

59. | KontponsHas pabota Ne3 KonrtponbHas
"Ileproguueckuii 3aKOH u pabora;
[Tepuonnueckas cHUCTEMa J1. n.

MenpneneeBa. CtpoeHnue atoma'.




60.

DNEeKTPOOTPULIATEIIBHOCTD aTOMOB
XUMHUYECKUX DIIEMEHTOB. XUMHUYECKas
CBS3b:  KOB&JIGHTHAas  TNOJisIpHas U

KOBAJICHTHAsA HCIIOJIApHAasd.

I[IucbMeHHbIR
KOHTPOJIb;
YeTHBIN 01Ipoc;

61. | IlpomexyrouHas aTTecTays. KontponbHas
BIIP/KonTposibHas paboTa. pabora;
BIIP;
62. | MonHas cBs3b. [TucbmMeHHBII
KOHTPO!JIb;
VYeTHBIN 0o1poc;
63. | MeTtayaeckast CBsI3b. YcTHBINA 0ompoc;
64. | BaneHTHOCTD U CTETIEHb OKUCIICHHUSL. [TuceMeHHBIH
KOHTPOJIb;
YcTHbBIN onpoc;
65. | TperupoBOUHBIE yIpa>KHEHUS o [T1ucbMeHHbII
BBIYHCIICHUIO CTETeHH OKHUCJICHUS KOHTPOJIb;
3JIEMEHTOB B COCTUHEHUSIX. YcTHBIN 0mpoC;
66. | OKHCTUTENbHO-BOCCTAHOBUTEILHBIC [TuceMeHHBIH
peakiuu (OBP). I[Ipoueccel okucnenus u KOHTpPOJIb;
BOCCTAHOBJICHUA. Oxucnurenu u VYcTHBIN ompoc;
BOCCTaHOBUTEJIH.
67. | CocraBneHne ypaBHEHHH OKHCIUTEIHHO- [TucbMeHHBII
BOCCTAHOBUTEIIbHBIX pEAaKUMl MU CcXeM KOHTpOJIb;

QJICKTPOHHOTO Oananca.

YCTHBIN 0Ipoc;




68. | Ypok pa3BUBAOIIEr0 KOHTPOJIS 3HAHUU. 1 0 0 [TucrMeHHBIIH

XuUMHA B IeUCTBUU. KOHTpPOJIb;
YeTHBIN 01Ipoc;

OBIIEE KOJIMYECTBO YACOB I10 68 4 6.5

I[TPOTPAMME

9 KJIACC

Ne Tema ypoka KoaudyecTBO yacoB Buasi, popmbi

n/n KOHTPOJIA

BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE
padoThI padoThI

1. | Knaccuduxaius 1 HOMEHKIaTypa 1 0 0 VYceTHbIN ompoc;
HEOPraHMYECKHUX BEIICCTB
(MexayHapoIHas ¥ TPUBUATIbHAS).

2. | llepuommueckuii 3akoH. [leproaudeckas 1 0 0 YcerHbIN o1poc;
CUCTEMa XMMHYECKHUX 2JIEMEHTOB
. N. MenneneeBa. CTpoeHHe aTOMOB.

3. | 3aKOHOMEpPHOCTH B U3BMECHEHUU CBOMCTB 1 0 0 YcTHBIN ompoc;
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPHUOJIOB, Kallusl, Kbl U UX
COEJIMHEHUI B COOTBETCTBUH C
MOJIOKEHHEM B MEPUOUUECKON CHCTEME U
CTPOEHHEM aTOMOB.

4, | X¥MMH4YECKHE CBOIICTBA BEIIECTB, 1 0 0 [TuceMeHHBIH
OTHOCSIIMXCS K Pa3IMYHBIM KJIaccam KOHTPOJIb;
HEOPraHMYECKUX COCTUHEHHM, X
TeHETUYECKas CBA3b.

5. | Ctpoenue BemecTBa: BUABI XUMUYECKOM 1 0 0 [TucbmMeHHBII

CBs3U. THIIBI KPUCTAJTNIMICCKUX peH_IéTOK,

KOHTPOJIb;




3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

6. | CrapToBbIii (BXOHOM) KOHTPOJIb. KonTposbHas

pabora;

7. | Kimaccudukamuss XAMUYECKUX PeaKIuid 10 [TnceMeHHbII
pa3IMYHBIM TpU3HaKaM (M0 YHCIYy U KOHTPOJIb;
COCTaBy  YYacCTBYIOIIUX B  PEaKLUHU VYeTHBIN 01poc;
BEIIECTB, IO TeIioBoMYy 3(deKTy, 1o
W3MEHEHUIO CTETeHEN OKHCJIEHUSA
XUMUYECKUX AJIEMEHTOB, 1o
oOpaTumocTH, 1o Y4acTHIO
KaTajau3aTopa). JK30- U S9HI0TEPMHUYECKHE
peaKIfy, TePMOXUMHUICCKHUE YPAaBHECHHUSI.

8. |IloHsTHE O CKOPOCTH  XHMHYECKOM [TncsMeHHbII
peakuuu. IloHsATHE O TOMOTEHHBIX U KOHTpOJIb;
FETEPOTeHHBIX  peakuusx.  PakTopsl, YcTHBIN 0onpoc;
BIIMSIOIIME HA CKOPOCTh XUMHUYECKOU
peakuuu.

9. |IlonsTe 06 0OpaTUMBIX U HEOOPATUMBIX [TucbMeHHBIH
XUMu4eckux  peakuusx. llonstue o KOHTpOJIb;
XUMUYECKOM  paBHOBecHU.  DakToOpBbl,

BJIMSAIOIIME HA CMEUIEHUE XUMHYECKOTO
paBHOBECHS.

10. | MexaHu3M OKUCIUTENHHO- [IucbMeHHBII
BOCCTAHOBUTEJIbHBIX PEAKLIUM KOHTpO!JIb;
(2MeKTPOHHBIN OanaHc OKUCIUTETHHO-

BOCCTaHOBUTEJIHLHON PEAKIIHH).

11. | Teopus ANEKTPOIUTUYECKON IInceMeHHbI

JUCCOIMALIMU. DIEKTPOIUTHI u KOHTPOJIb;

HEIJICKTPOJIUTBI. KaTI/IOHBI, AHHUOHBEI.

YCTHBIN 01poC;




MexaHu3m JUucconmmanuym  BCIICCTB C
Pa3iInuHbIMU BUAAMU XUMHUYCCKOM CBS3H.

12. | Crenens mucconmaruu. CuibHBIE U YcTHBIN 0mpoc;
ci1abble SIEKTPOITUTHI.

13. | Peakuuu WOHHOTO OOMEHA, YCIOBHUS HX [TnceMeHHbII
MPOTEKAHMUSL. HNonnsie ypaBHEHUS KOHTpO!JIb;
peaKuui.

14. | Xumudeckue CBOMCTBA KUCIIOT B CBETE [TncsMeHHbII
MPEACTABICHUI 00 ANMEKTPOIUTHIECKON KOHTPOJIb;
JMCCOLIMAIINY.

15. | Xumudeckue CBOWCTBA OCHOBAaHUN B [TncbMeHHbII
CBETE MIpe/ICTaBIeHUH 00 KOHTPOJIb;
AIIEKTPOJIUTUYECKON TUCCOLMAINN.

16. | Xumuyeckre CBOMCTBa coJied B CBETE [TucerMeHHBIH
MPEACTABICHUN 00 AJICKTPOJIUTHUYECKON KOHTPOJIb;
JMCCOLIMAINU.

17. | TlonsiTHE O THAPOJIU3E COJICH. YcerHbIN o1poc;
18. | KayecTBeHHbIE peEakIMU Ha KaTHOHBI U [TucerMeHHBIH
AQHUOHBI. KOHTPOJIb;

19. | IIpaktuueckas pabora Nel. Pemenue [IpakTrueckas
OKCIEPUMEHTAJbHBIX 3aJad IO TeMe paborTa;

"DneKTpoauTHYECKas Iuccoruranus’.

20. | KonrtponbHas pabota Nel KoHnTponbHas
"[leprognueckuii 3aKO0H u pabora;
[Tepuonnueckas cucTeMa . n.

MenpneneeBa. CtpoeHue atoma'.
21. | O0Omas  XapakTepuCTUKa  TaJOreHOB. [TuceMeHHBIM




Oco0OeHHOCTH CTPOCHHS AaTOMOB JTHX
JJIEMEHTOB,  XapakTepHbIE IS  HUX
creneHn  okucienus.  Crpoenue U
(¢u3HUecKrue CBOWCTBA MPOCTHIX BEIIECTB
— TaJOr¢HOB. XHMMHYCCKHEC CBOMCTBA Ha
npuMepe xjopa  (B3aMMOJECHCTBHUE C
MeTaJUlaMH, HEeMETaJUIaMH, IIeJI0YaMu ).

KOHTpOJIb;
VYeTHBIR 01poc;

22.

XJ0pOBOJIOPOI. CongHasgs  KHCIIOTa,
XUMUYECKUE CBOICTBA, MOJIy4EHUE,
npuMeHenne. KadecTBeHHass peakuusi Ha
XJIOPUA-UOHBI.

[IuceMeHHbIA
KOHTPOJIb;
VYeTHBIN 01poc;

23.

®U3MOIOTUYECKOE JEHUCTBUE XJIopa H
XJIOPOBOJIOPO/Ia Ha OpraHW3M 4YeJOBEKa.
Baxuerime Xaopuabl 1 UX HAXOXKJIECHUE B
MpUpPOJE.

VYeTHBIN o1poc;

24,

[IpakTtuueckass pabora Ne 2. Pemienue
SKCIEPUMEHTAJbHBIX 3a/Jad 10 TeMe
"I[loarpymnmna rajgoreHos".

[IpakTnueckas
pabora;

25.

Pemenne 3aJa4 Ha BBIYUCICHUA IIO
YpPaBHCHUAM XHUMHUYCCKUX peaKHHﬁ, €CJIn
OJIMH pCarcHT IdaH B H30BITKE.

I[TuceMenHbIi
KOHTPO!JIb;

26.

OO6mras xapakTepuCcTHKa 3JeMeHTOB VIA-
rpymnmbl. OcoOEHHOCTH CTPOEHUsI aTOMOB
3TUX DJEMEHTOB, XapaKTEpHBIC UISI HHUX
crerieHM  okucieHus.  CTpoeHue u
(hM3UYEeCKUe CBOMCTBA MPOCTHIX BEIIECTB -
KUCIOpOJla W cepbl.  AJIOTPOMHBIE
MOAM(HUKAIIMU  KUCIOpOJa U CEpHIL.
XUMHYECKHe CBOMCTBaA CEpBIL.
Haxoxnenue ceppl u €€ COeaUHEHH B
npupoae.  XMMHUYECKOE  3arps3HEHHUE
OKpYKaroILel Cpebl COEAUHEHUSIMH CEPBI

[T1ucbMeHHbBII
KOHTPOJIb;
YcrHbIN onpoc;




(KUCTIOTHBIE JIOK/H, 3arpsi3HEHUE BO3TyXa
u BOJIOEMOB), CH0CO0bI ero
NIPEAOTBPALLCHUA.

27.

CepoBogopoa, cTpoeHue, (U3NUYECKUe M
XUMHUYECKHE CBOMCTBA.

I[IucpMeHHbIA
KOHTPOJIb;
VYceTHBII 01poc;

28.

OKCI/II[BI CCPhI KakK npeacTaBUTCIIN
KHUCJIOTHBIX OKCHAOB. CepHI/ICTaSI KHUCJIOTA.

[luceMeHHbIA
KOHTPOJIb;
VYeTHBIN 01poc;

29.

CepHast  kuciorta,  (Qu3uMyeckue U
XUMUYECKHe CBOWCTBa  (00mme  Kak
MpelCTaBUTeNsT  Kjacca  KUCIOT |
cnenupuueckne), mnpumeHerue. Conm
CEpHOM KHCIIOThI, KaUeCTBEHHAsl peakuus
Ha cynbdaT-uoH.

[TuceMeHHbI
KOHTPOJIb;
VYeTHBIN o1poc;

30.

XUMHYECKUE PEAKITUH, JISKAIIE B OCHOBE
MPOMBIIIJICHHOTO ~ Croco0a  MOJTYYeHHS
cepHOM KucIOThl. PemieHue 3agad  Ha
HaxXxOoXKIEHWE MacCOBOH JOJHM BBIXOJA
MPOJIYKTA PEAKIIUH.

ITuceMenHbIi
KOHTPO!JIb;

31.

OOmas xapakTepucTuKa 3JIeMEeHTOB VA-
rpymmbl. OcoOEHHOCTH CTPOEHUsI aTOMOB
3THX JJIEMEHTOB, XapaKTepHbIe UIsI HHUX
CTETeHU OKHUCJICHUS. A3zor,
pacrnpocTpaHeHue B Ipupoje, puandeckue
U XUMHUYecKkue cBoiictBa. Kpyrosopor
a30Ta B IPUPOJIE.

[T1ucbMeHHbII
KOHTPOJIb;
YcrHbIN onpoc;

32.

AMMI/IaK, €ro (bI/I?»I/I‘ICCKI/IC n XUMHWYCCKHC
CBOﬁCTBa, MNOJIy4CHHUEC U TPUMCHCHMUC.

IIuceMeHHbBIN
KOHTPOIJIb;




Comn ammoHus, uX (usnueckue u
XMUMUYECKHE  CBOWCTBA, IPHMEHEHHE.
KayectBeHHast ~ peakuuss Ha  HOHBI
aMMOHWUSL.

YeTHBIN 01poc;

33. | [Ipaktuueckas padora Ne3. Tlomydenwue [TpakTrueckas
aMMUaKa, U3y4yeHHUe ero CBOMCTB. pabora;

34. | AsotHas kucnoTa, €€ (QuU3MUYECKHE W VYeTHBIN 01poc;
XUMUYECKHe CBOMcTBa  (00mme  Kak
MpeJCTaBUTENsI  Kjacca  KUCIOT |
cnenuduueckue). Hutpatsl.

35. | Mcronb30BaHMe  HHTPATOB M COJEH VYeTHBIN o1poc;
aMMOHHSI B  KaueCTBE MHHEPATbHBIX Coo0menue;
ynoOpeHuii. XUMHYECKOE 3arpsi3HCHHE
OKpYXKarollel  cpeabl  COCTUHEHUSIMH
a3oTa (KUCJIOTHBIE HOXIW, 3arps3HEHHE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

36. | ®ochop, ammoTpomHbIE MOJAUPUKAUHA [TuceMeHHBII
docthopa, ¢u3MUYECKHE U XUMHYECCKHE KOHTPO!JIb;
CBOICTBA. YcerHblii onpoc;

37. | Okcun  dochopa(V) u  dochopnas [TucerMeHHBIH
KUCTIOTa, (U3UYECKHE U XUMHUYECKUE KOHTPOJIb;
cBOlicTBa, mosyueHue. KadecTBeHHas YcTHBIN Ompoc;
peakims Ha dhochar-noHbI.

Hcnonb3oBanue ¢ochaTtoB B KadecTBe
MUHEpAJbHBIX yA00peHuil. 3arps3HeHue
MIPUPOJHBIX BOJI0OEMOB (ochaTamu

38. | Yrmepon, amnoTpomHble MOAMQHKAINH, ITuceMeHHBIH

pacmipocTpaHeHue B Ipupoje, puandeckue KOHTPOJIb;

U XUMHYECKHE CBOMCTBa. AncopOums.

YCTHBIN 01poC;




Kpyrosoport yriieposaa B npupoze.

39.

Oxcunpl yraepona, ux (U3HUYECKUE U
XHMUYECKHAE CBOMCTBA, (PU3HOIIOTHYECKOE
JICWCTBUE  HA  JKUBBIE  OPraHU3MBI,
MOJTyYeHHE " pUMEHEHHE.
DKOJIOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C
OKCHJIOM yraepoaa(IV);
TUNOTe3a  IVI00AJbHOTO  MOTEIJICHUS
KJIMMaTa; MapHUKOBBIHN 3 DeKT.

VYeTHBIN 01poc;

40.

VronpHas K#CIOoTa H € COJIH, uX
(dbu3uYecKne M XUMHUYECKHE CBOWCTBA,
nojydeHue u npuMeHeHune. KadecrBennas
peakuus Ha KapOOHAT-HUOHBI.
Wcnonb3oBanue kapOOHATOB B  OBITY,
MEJIUIIUHE, MPOMBIIIJIEHHOCTH, CEIHCKOM
XO03SICTBE.

[IuceMeHHbIA
KOHTPOJIb;
VYeTHBIN o1poc;

41.

[Ipaktuueckass padora Ned. IlomydueHue
yraekucioro raza. KauectBennas peaxius
Ha KapOOHAT-UOH.

[IpakTnueckas
pabora;

42.

HepBOHa‘iaJ'IBHI)Ie IIOHATHA 00
OPraHu4CCKuX BCIIECTBax KakK (6]
COCOAMHCHUAX  yriepoaa: 0COOEHHOCTH
CcoCTaBa U CTPOCHUA.

YcerHblii onpoc;

43.

ITonsarue (o) OHOJIOTHYECKHU BaXXHBbIX
BCHICCTBAX: JKHPaAX, 6CJ'IK8.X, yrieBoJax.
MaTepI/IaJ'ILHOC CAUHCTBO OPraHUYCCKUX H
HCOPraHU4CCKHUX COCHHHCHHﬁ.

YcrHbIN onpoc;
Coobienue;

44,

KpemHuuii, ero gusznyeckne 1 XuMu4eckue
CBOMCTBA, MOJY4YEHHE WM NPUMEHEHHUE B
ekTpoHuke. CoelMHEHUsT KpeMHHUs B
IIPUPOJIE.

IIuceMeHHbINA
KOHTPOIJIb;
YCTHBIN 01poC;




45. | Obmme  mpencraBieHuss 00 — OKcHIE YcTHBIH ompoc;
kpemHusA(IV) u KpemMHuEBOW KHUCIIOTE. CooOuienue;
Cunukarel, UX HCIHOJB30BaHUE B OBITY,

MEUIIMHE, TPOMBIIITIEHHOCTH.

46. | BaxxHelmme CTPOUTENbHBIE MaTepUabl: VYeTHBIN 01poc;
KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, Coo0bmienue;
xene300eToH. [IpoGnembl  Ge30macHOTO
HCI0JIb30BAHUS CTPOUTENBHBIX
MaTepHUajIoB B MOBCEAHEBHON KU3HU.

47. | Ilpaktuueckass pabora Ne 5. Pemienue IIpakTrueckas
SKCINEPUMEHTAJbHBIX 3a/Jady [0 TeMe pabora;
"Baxueiimmne HEMETAJUIBI 51 10,4
COeTMHEHUS".

48. | O6oOmIIeHNEe U CUCTEMaTH3AIMS 3HAHH. YcTHBIN 01poc;

TectupoBanue;

49. | KontponbHas pabota Ne2 "Hemeramibl u KontponbHas
ux coenrueHusa’. pabora;

50. | O0mas xapakTepucTUKa XUMHUYECKHUX YcTHBIN ompoc;
3JIEMEHTOB — METAaJUIOB HA OCHOBAHUU UX
MOJIOKEHUST B TIEPUOJUYECKOIN CHUCTeMe
XUMHYECKUX AJIEMEHTOB
J. . MeHnneneeBa U CTPOEHUS aATOMOB.

CrpoeHue MeTauioB. Mertamnyeckas
CBSI3b M METaJUNIMYecKasi KpUCTaJUTHUecKast
peéTKa.

51. | DNeKTpOXUMHUYECKUH psAA  HaNpsDKEHUH IITnceMeHHBIN
MeTajuioB. Pu3NuecKue M XUMHYECKHE KOHTPOJIb;

cBoiictBa MerawioB. OOmme crnocoObl
MOJTyYCHHUST METAJLIOB.

YCTHBIN 01poC;




52.

[lonsiTHE O KOpPpO3UM METAIOB W
OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

YeTHBIN 01poc;
CooOmenue;

53.

CmnaBel (cTanb, YyryH, IJHOPaJTIOMHUHUMN,
OpoH3a), WX TPUMEHEHHE B OBITY H
IIPOMBIIIJIEHHOCTH.

VYeTHBIT 01poc;
CooOmieHus;

54.

Illenounbie wmetayuibl. Ilonokenue B
MEPUOANYECKOM CHUCTEME XHUMHUYECKUX
anemenToB [I. 1. MenneneeBa, CTpoeHHE
aToMoB.  Haxoxaenne B mpupoje.
dusnyeckue U XUMUYECKHUE CBOMCTBA (Ha
npuMepe Hatpus u Kanus). OKcumasl u
TUAPOKCHIBI HaTpHs u KaJTnsL.
[IpuMeHeHre MIENTOYHBIX METALIOB M HX
COEJTMHEHU.

[IucbMeHHbI
KOHTPOJIb;
VYeTHBIN 01poc;

55.

Illenoyno3eMenbHBIE METAUIBl MarHUd U
KaJbIUid, cTpoeHue atoMoB. [lonoxeHnue B
MEPUOANYECKON  CHCTEME XHUMHUYECKUX
3JIEMEHTOB J. W. Meunneneena.
Haxoxnenue B mpupoge. Ouzndeckue u
XHUMHYECKHUEe  CBOWcTBAa.  Baknenmune
COCIMHCHUS KBS (OKCHI, THAPOKCHU/I,
COJIN).

ITuceMenHbIi
KOHTPOJIb;
YcTHBIN 0onpoc;

56.

Pemenue 3agau Ha BBIYMCICHHS IO
YpaBHCHUAM XHUMHUYCCKHUX peaKHI/Iﬁ, c€Clin
OJMH M3 PCarcHTOB JdH B HU30BITKE HIIN
COACPIKUT IIPUMECHU, MaccoBOH J0JIN
BbIXOJa MPOAYKTa pCaKINH.

[TuceMmenHbIit
KOHTPO!JIb;

S57.

JKéctkocTh BOABI W CIOCOOBI €@
YCTpaHEHHS.

YCTHBIN 0IpoC;

58.

Brrunciaenus 1o YpaBHCHUSAM

IIuceMeHHbBINA




XUMUYECKUX PEAKIUH, €clIu OAUH U3 KOHTPO!JIb;
peareHTOB JlaH B BHJI€ BOJAHOIO pacTBOpa
C U3BECTHOM MAaCCOBOM JOJIEH.

59. | [Ipaktuaeckas padora Ne6. JKEcTkocTh [TpakTrueckas
BOJIbI K1 METO/IbI €€ YCTPAHCHUS. pabora;

60. | AlmroMuHUH. [Tomosxenune B [TucerMeHHBIIH
MEPUOANYECKOM CHUCTEME XHUMHUYECKUX KOHTPO!JIb;
anemeHntoB /I. 1. MenneneeBa, CTpoeHue YcrHbBIN 0onpoc;
atomMa.  HaxoxnmeHnne B TpUpOJE.
dusnyeckue MU XUMHYECKHE CBOWMCTBA.

Am¢oTepHble  CBOMCTBA  OKCHIa U
TUAPOKCHIA.

61. | I[lpomexyTouHas aTTecTanus. KonTtponbHas

BIIP/KonTponbHas paboTa. paborta;
BIIP;

62. | Kenezo. IlomoxeHnue B MEPUOAMUECKOM [TuceMeHHBIR
cucreMe Xxumudeckux snementoB [I. U. KOHTPOJIb;
Menneneena, CTpOEHHUE atoMma. YcerHblii onpoc;
Haxoxnenue B mpupoge. duzndeckue u
XMUMHYECKHE CBOMCTBA.

63. | Oxcuapl, runpokcuapl U conu xenesa(ll) [TuceMeHHBIH
u xene3a(lll). KOHTPO!JIb;

64. | [Ipaktueckas pabota Ne 7. Pemenue [IpakTrueckas
SKCIIEPUMEHTANIBHBIX  3a7ad [0 TeMe paborta;
"Baxneitmue METaJLJIbI u 170,

COoeIMHEHUS".
65. | HoBple  Marepuanbl M TEXHOJIOTHH. YCTHBIN 01poC;

BemectBa u MaTepuajbl B MMOBCEIHEBHOM

Coobiienue;




JKU3HU 4YeJoBeKa. XUMHS U 3J0POBbBE.
be3zonacHoe HCHOJIB30BaHUE BEUIECTB U
XMUMHMUYECKUX pPEaKLUil B OBITY.

66. | [IlpupoaHble HMCTOYHHWKH YTieBOIOponoB [ 1 0 0 YceTHbIN ompoc;
(yromb,  TpUPOTHBIA  Ta3,  HEPThH) Coobmuienue;
OPOAYKTHl HMX IepepaboTKH, UX pOJIb B
OBITY M IPOMBIIIIEHHOCTH.

67. | OCHOBBI HKOJIOTHYECKOW TPaMOTHOCTH. 1 0 0 VYceTHbIN ompoc;
XUMUYECKOE 3arps3HEHHE OKpYKarolen CooOuienue;
cpensl, IPEAETbHO JOTyCTHMAsT

koHreHTpamus Bemects - [IJIK). Poib
XUMHM B  PEHIEHUHU  DKOJOTHYECKUX

poOIeM.
68. | [ToBTopenue Tembl "I'eHeTHYeckas CBS3b 1 0 0 [TucemMeHHBII
MEXK/ly METAJIJIaMU U HEMETaJUIAMU ' KOHTpOJIb;
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbHOI'O ITPOLECCA
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2. B momompb abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumust». [locoOue i MIKOTBHUKOB CTApIINX KJIACCOB U MOCTymnarmux B BY 351
Hpoda, Mocksa 2005 r.

3. B nomoup abutypuenry. P. A. Jluaun, B. A. Mououko, JI. JI. AnapeeBa «Xumus». [[st KOJbHUKOB CTApIIUX KJIACCOB U nocTynaromux B BY 35l
Teoperuueckue ocHoBbI. Borpockl. 3agauu. Tectsl. [Tog penakuueit mpodeccopa P. A. Jluguna 3 — e uznanue, ucnpasieHHoe. Ipoda, Mocksa 2004

-

4. T'abpuensu O.C. IIporpamma kypca xumuu s 8-11 kimaccoB o6meo0pazoBaTenbHbIX yupexaenuil. — M.: [Ipoda;

5. Tabpuensu O.C. Xumust: 8 kiacc : yaeOHUK 1151 001eo0pa3zoBaTenbHbIX yupexkaenuin. — M.: [Ipoda.

6. 'abpuensu O.C. MUzyuaeMm xumuto B 8 KI.: qunaktudeckue marepuaisl / O.C. 'abpuensn, T.B. CmuproBa. — M.: bimk mutroc

7. Tabpuensu O.C., Buckob6oitaukoBa H.I1., AmykoBa A.B. HacTonpHas kaura yuutens. Xumus. 8 ki1.: Meroaudeckoe nocodue. — M.: [Ipoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.M. Xumnueckuit s3xciepuMeHT B 1koJje. 8 kinace. — M.: [Ipoda

9. MununcrepcTBo 00pazoBanus Poccuiickoit @enepanmu. [Iporpammel s 00mieo0pazoBaTebHBIX yUpexaeHnit. Xumus 8 — 11 ximaccel. -3-¢
u3anue, crepeoTunHoe - Mocksa; Jpoda, 2002 r. (ctp. 26 — 37).

10. Pa6ouast mporpamma. Xumus.k YMK O. C. I'abpuensina Jlabupunr. py. 3narensctBo "Bako" 2016 r.

11. ®eaepanbHOro KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHaapTa obiero oopasosanus mo xumuu (Yacts 1.0OcHOBHOE 00111ee 00pa3oBaHme) IS
OCHOBHOM 00111€00pa30BaTEILHON MIKOJIBI B COOTBETCTBUHU C CYIIECTBYIONIECH KOHIIETITUEH XUMHUYECKOTO 0Opa30BaHMs.

12. Xumust: 8 KJ1acc: KOHTPOJIbHBIC U TTpoBepouHbIe paboThl K yueOHuky O.C. ['abpuensna «Xumus. 8 kmace» / O.C. IN'abpuensn, [1.H. bepe3kun, A.A.
VYmaxkoBa u 1ip. — M. : JIpoda;

13. Xumus 8 kiace. Xumus 8 kiacc: yueonuk / O. C. 'abpuensH. — 8- uza. npepad. — M. : [Ipoda, — 2019 r. 287 c. [1] c. : un. - (Poccuiickuii
Y4€OHHK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 kmacceel. CripaBounoe nocodue. ABrop — coctaButenb A. E. Haconora 10 — e u3nanue, crepeotuntoe. Ipoda, Mocksa
2007 r.

9 KJIACC

1. B nomomp mkonsHOMY yuuteno. M. FO. I'opkoBenko «Iloypounsie pazpabotku no xumuu k yueoHukam: O. C. I'abpuensna; H. . Connna, M. I1.
Canuna; I'. E. Pynsutuca, ®@. I'. ®enpamana» 9 knacc. «Bakoy», Mocksa 2005 r.

2. B momo1p abutypuenty. O. C. I'abpuenss, . I'. Octpoymo «Xumus». [locobue asst MIKOJIBHUKOB CTapIIMX KJIACCOB U MOCTyNaouux B BY3bl.
Hpoda, Mocksa 2005 r.

3. B nomous abutypuenry. P. A. Jluaun, B. A. Monouxko, JI. JI. AuapeeBa «Xumust». [ NIKOJbHUKOB CTapIIUX KJIACCOB U MocTynaroumx B BY 3.
Teopernueckue ocHoBbl. Bonpocsl. 3anauun. Tectsl. [loa penakiueii npogeccopa P. A. JIuauna 3 — e uzganue, ucnpasiernoe. poda, Mocksa 2004



r.

4. Tabpuensu O.C. [Iporpamma kypca xumuu aiist 8-11 kimaccoB o01ieo0pazoBarenbHbIX yapexaeHuid. — M.: Jlpoda;

5. Xumus 9 knacc: yuebnuk / O. C. ['abpuensia. — 7-e uzn. npepad. — M. : JIpocda — 2019 1. 319, [1] c. un. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. N'abpuensu O.C. N3yuaem xumuto B 9 k1. muaaktuaeckue matepuansl / O.C. I'adpuensn, T.B. CmuprHoBa. — M.: bink mroc

7. 'abpuensu O.C., Buckoboitnukosa H.II., SlmmykoBa A.B. Hacronbrast kaura yaurens. Xumus. 9 xi1.: Meroandeckoe mocodue. — M.: JIpoda;

8. N'abpuensu O.C., Pyrnos H.H., TonkynoB B.U. Xumudeckuii skcriepuMeHT B TkoJie. 9 kimace. — M.: [Ipoda

9. MunucrepcTBo o0pazoBanus Poccuiickoit @enepanuu. [Iporpammel s 00mieo0pazoBaTeNbHBIX yUpexkaeHnin. Xumus 8 — 11 ximaccel. -3-¢
u3a"ue, crepeoTunHoe - Mocksa; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pabouas mporpamma. Xumust k YMK O. C. I'abpuensna Jlabupunt.py. M3garensctBo "Bako" 2016 r.

11. ®enepanbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa odiero oopazopanus o xumuu (Yacte 1.0cHOBHOE 00111€€ 0Opa3zoBaHue) s
OCHOBHOM 00111€00pa30BaTeIbHOMN IMIKOJIBI B COOTBETCTBUM C CYIIECTBYIOIIEH KOHIICTIIIEH XUMUYECKOTO 00pa30BaHHS.

12. Xumus: 9 knacc: KOHTPOJIbHBIE U TpoBepouHble paboThl K yueOHuky O.C. I'abpuensna «Xumus. 9 knace» / O.C. 'abpuenss, [1.H. bepe3kun, A.A.
VYmaxkoBa u nip. — M. : Jlpoda;

13. Xumus 9 xnacc: yueoruk / O. C. I'abpuensH. — 7-e u3z. npepad. — M. : Ipoda — 2019 1. 319, [1] c. mn. (Poccuiickuit yaeonuk) ISBN 978-5-358-
21507-8

14. Xumus B Tabnunax 8 — 11 kmaccel. CrpaBounoe nocodue. ABtop — coctaButenb A. E. Haconora 10 — e u3nanue, crepeotunHoe. poda, Mocksa
2007 .

IHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT anst yuutens XUMUH U OHOJIOTHH)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kiacc)

9) http://chemistry. narod.ru XuMuK.py: caiit o xumun

10) https://skysmart.ru/articles/chemistry

11) Ioptan Beepoccuiickoit omuMmnuaabsl IIKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3oBarenbHblif mopTan. http://www.gov.ed.ru

13) ®enepanpHbIil poccuiickuii 001eoopazoBarenbHbIi noprai. http://www.school.edu.ru



14) ®enepanwhbiii mopran «Poccuiickoe odpasoBanuey. http://www.edu.ru

15) Iopran kommanuu «Kupuan u Medonuity. http:// www.km.ru

16) O6pa3oBarenbHbIi opTal «Ydebay». http://www.uroki.ru

17) XKypnan «Kypbep obpazoBanus». http://www.courier.com.ru

18) XKypnan «Bectauk o6pazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii nom «IIpodxuuray. http:// www.profkniga.ru

20) Uznatensckuii oM «1 ceHTsIOps». http://www.1september.ru

21) dectuBanb negarorundeckuii uuei « OTKPBITHIA ypok» (M3maTenbekuii 1oM «1 ceHTa0ps»). http://festival. 1september.ru
22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrtepuer noptan [polllkony.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUs U HAYKH.

26) Caititr CIAM I'MA: PEIITY BIIP, OI'3, EI'D, I'BD u LT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT nist yauTenss XuMUu U OMOJIOTHUH)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 chasa_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) INopran Beepoccuiickoii omMMmuaapl IIKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3zoBarenbHbIii mopTai. http://www.gov.ed.ru

13) denepanbHbIi pocCUHCKHE 001Ie00pa3oBaTeIbHbIN mopTait. http://www.school.edu.ru
14) ®denepanbublil nopran «Poccuiickoe oopazoBanuey. http://www.edu.ru

15) Iopran xomnanuu «Kupumr u Medoauii». http:// www.km.ru

16) O6pasoBarenbHbIi noprai «Yueba». http://www.uroki.ru

17) XKypnan «Kypbep ob6pazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk o6pazoBanus». http://www.vestnik.edu.ru

19) N3natensckuii nom «IIpodxuuray. http://www.profkniga.ru

20) M3natensckuit 1om «1 cenTsaops». http://www.1september.ru

21) dectuBanb negarorudeckuii uaet «OTKPHITBHINA ypoKk» (M3maTenbekuil oM «1 ceHTsOps»). http:/festival. Iseptember.ru



22) https://elementy.ru/catalog?type=39

23) Unarepuer noptan [Ipolllkomny.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHUCTEPCTBO 00Opa30BaHUs U HAYKH.

25) Caiit CIAM I'MA: PEIILY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru

MATEPUAJTBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJIOBAHHME

1)Texuuueckue cpeacTsa 0OydeHHUs:

1.TeneBu3zop (c muaroHanbio 3KpaHa HE MEHEe 72CM)
2. IlepcoHanbpHBIN KOMIIBIOTEP

3. Kosmonkn

4. [IpuHTep nazepHbIid

2) IlevaTHast mpoAyKIIHSI:

1. IlpaBuna TexHUKH 0€30MTACHOCTH (CTEH/I AKCIIO3UITHOHHBIN )

2. Ilepuognyeckas cucreMa XxumMudeckux 3eMenToB J[.. MenzaeneeBa (CTeH T DKCITO3UITMOHHBIN)

3. PacTBOpUMOCTB COJIECH, KMCJIOT U OCHOBaHHH B BOJE (CTEH]T KCITO3UIIMOHHBIN )

4. IlpaBuia nmoBeneHust 00yJaronuxcsi B KaOMHETe XUMUU (CTEH/] SKCTIO3UITHOHHBIN )

5. [IpaBuiia noBeeHUST OOYUAOIIMXCS B KAOMHETE XUMHH (MHCTPYKTAXKH JIJIs TPAKTUUECKUX PabOT U 1a00PaTOPHBIX OIBITOB),
6. JleMoHCTpaIiOHHbBIE TAOJUIIBI IO XUMUHT

7. JleMoHCTpaIMOHHBIE TIJIAKAThI IO HEOPraHUYECKOU XUMUHU

8. KoMIUIeKT mopTpeToB XUMHUKOB

3) Cneunanu3upoBaHHas yueOHas MeOenb:

. Jlocka ayiuTopHasi ¢ MAarHUTHOM MOBEPXHOCTBIO U C MPUCIIOCOOICHUAMU JUTsl KpeIUIeHUs Tabull, KapT
. CTon 1eMOHCTPAaLMOHHBIN (U3 IBYX CEKLIUN)

. Cron nmucbMeHHbIN JUId yuuTens (B KJIACCHOM KOMHATe U B 1a00paHTCKOI)

. CToJIBl ABYXMECTHBIE YUEHUUECKHE B KOMILJIEKTE CO CTYJIbIMU

. Cryn qiis yanrens

. [lIkagpl ceKIMOHHBIE A1 000pyI0BaHMS B 1a00paHTCKOM

. llIka¢ BBITSHKHOM

~N N kW=



8. CreHka HIKOJIbHAS

9. PakoBuHa-MoliKa

10. Tym6ouka

11. Ctena KJIaCCHBIN yroJIOK

12. Ceii it XxpaHeHUSI PEaKTUBOB

OBOPYJIOBAHMUE JUIs1 TPOBEJAEHUSA ITPAKTUYECKHUX PABOT

VY4aebHo-TpakTHIecKoe U yueOHO-1abopaTopHOe 000pyI0BaHNE

1) [Ipubopsl, HAOOPHI OCYABI U TA0OPATOPHBIX MPUHAAIEKHOCTEN 11 XUMUYECKOTO 3KCIIEpUMEHTA
OOmiero Ha3HA4YEHUS:

1. HarpeBarenpHble IpUOOPHI (CIUPTOBKA)

2. Jlocka Ju1st CyIIKH MOCY/IbI

2) [leMOHCTpallMOHHbIE

1. HaGop nocyibl ¥ pUHAIEKHOCTEH ISl IEMOHCTPAIIMOHHBIX OIBITOB MO0 XUMUU

2. HaGop nocynpl ¥ NpuHAAIEKHOCTEH 17151 BBIOJHEHUS IPAKTUUECKUX pabOT N0 XUMHH
3. TaTtuB amst AEMOHCTPAMOHHBIX Mpooupok [1X-21

3) Cnenuanu3upoBaHHbIC MPUOOPHI U anmapaThl
1. Anmapar (ipubop) [1s IOJTydeHHUs Ta30B
2. [Tpubop st cobupaHus U XpaHEHHUS ra30B

4) KoMIieKkTsl [yt 71a00paTOPHBIX OMBITOB U MPAKTHUECKUX 3aHATHI 10 XUMUHU
. Habop nocyel 1 npuHaIeKHOCTEH ISl yYYeHUYECKOTO SKCIIEpUMEHTa
. HabGop 6anok jy1st XpaHeHust TBEpAbIX peakTUBOB (30 — 50 mu1)

. Habop cxistHOK ((h1akoHOB) JJIs1 XpaHEHHUS pAaCTBOPOB PEaKTHBOB

. Ha6op nipo6upoxk (ITX-14, I1X-16)

. Harpesarenu npubops! (ciupToBKu (50 mir)

. [Ipubop st mosryyeHus ra3oB

. llITatuB maboparopueiii xumuueckuid [1IJTX

. HaGop mocys! A5 1éMOHCTPALMOHHBIX U J1a00PaTOPHBIX OIBITOB

9. KommieKT BOPOHOK KOHYCOOOpa3HbIX

10. KoMIUIEKT BOPOHOK LIMJIMHIPUUYECKUX

11. BopoHka aenuTenbHas UIHHIPHYECKas

12. BopoHka kanenbHast

13. KoMmIuieKkT Koab KOHUYECKHX

03N DN kW~



14. KomIuieKT K00 KpyrJloJOHHBIX

15. KoMmiekT K0JI0 MII0CKOIOHHBIX

16. KoMIuIeKT MEH3YpOK

17. KOMIUJIEKT XUMHUYECKUX CTAaKaHOB

Wcnostb3yroT ajist IpOBEICHUS Pa3InIHBIX XUMHUYECKUAX OTICPAIIHIA.

18. KoMrmiekT muiMHIpoB:

19. KoMmuiekT mnaresnei 1 JIOKEK Il BEIIECTB:

20. KOMIUIEKT METaUTMYSCKUX U3JICITHIA [T IEMOHCTPAIIMOHHBIX M TAOOPATOPHBIX OMBITOB: 38)KHM BHHTOBOM, 32)KUM TIPY>KUHHBIH,
32)KUM TTPOOMPOYHBIH, JIOXKKA JUIS CKUTAHUS BEIICCTB

21. HaGop cTeKISIHHBIX TPYOOK

22. Habop uznenuii u3 papdopa u dasuca: crynka ¢ mectukom Nel Ne3, Turenb HU3KUM, Yallia BEITApUTETbHAS, TPEYTOJbHUK 11 TUTIIS Neb.

5) Mopenu
KoHcTpyKkTOp A5 COCTABICHUS MOJIEKYJT

6) HarypanbHbie 00BEKTHI KOJIJIEKIIUH

. AmoMuHUI

. BonmokHa

. KameHHBI# yrosib ¥ IpOyKTHI €T0 EpepadOTKH
. Kayuyk

. Meramnsl U cruiaBsl

. MuHepasbl ¥ TOpHbIE TOPOIbI

. HedTp u BakHelimme npoaykTsl ee nepepaboTKu
. [Imactmaccol

. TormuBo

10. UyryH u craib

11. lIxana TBepAOCTH

O 00NN DN B~ WK —

7) PeakTuBbl

1. Kucnora constHas

2. Habop Ne 3 BC «Illemoun»
Kanus rugpokcun

Kanbuus runpokcuy

Harpus ruapoxcun

OTHenBHO:



I'mapoxen aMmmoHus
I'mppoxenn menu
I'uapoxcun 6apust

3. Oxcuapl METAJIIOB:
Oxcun 6apus

Oxcup Kenesa (I1)
Oxcua ATIOMUHUS

4. Metansl:

AnroMUHU (TpaHyJIbl)

Xene3o BoccTaHOBIL. (MMOPOIIOK)

Huuk (rpanysnbl)

XKene3zo Merammnueckoe BOCCTAHOBIEHHOE BOJOPOIOM

5. Habop Ne 6 C «Oprannueckue BeLecTBa»
I'excan

['mroko3a

['muuepun

dopmanuH

MypaBbuHas KUCIOTA

KucnoTra ykcycHas

OTOenpHo:
Hedrp
AnnanH

6. Habop Ne 7 C «MunepaibHbie yI0OpeHHD
AmMoHU# cynbdar

Kanuit xsopuctslii

Kap6amun (MmovyeBrHA)

Hatpueas cenutpa (HaTpuil a30THOKUCIIBIH)
Cynepdocdat rpaHynmpoBaHHBIHA
Tpunarpuiipocdar rpanymMpoBaHHBINA

OTHenBHO:



®ocdoputHas Mmyka
Cymnepdocdar npocroii
Kanuiinas cousb

7. Habop Ne 8 C «VloHHUTEI
AHUOHUT
Karnonur

8. Habop 11 C «Couu 1y1st 1€MOHCTPAIMOHHBIX OTIBITOBY
AMMHak 6€3BOTHBIN

AMMOHHM YTIIEKHCIIBII

Kanuit yrnekucslii

Kanuit yrnekucnbiii Kucipii

Kanuit pochopHOKUCITBII

Kanpruit pochopHOKHUCIBIIM

Kanbuwmit ¢pochopHOKHUCITBII 0/THO3aMEeNeHHBII

Harpuit yrnekucmuslii

Harpuit hochopHOKuchbiii 12-BogHbII

9. Habop Ne 12 BC «Heoprannueckue BemecTBa sl AEMOHCTPAIIMOHHBIX OTIBITOBY
Kamnii oaucTelit

Kanuii xene3ncTocuHepoAuCThIil 3-X BOIHBIN

Kanuit xene3ncTocuHepoaucThlil

Kanuit ponanucTeiit

Kannii GpomMuCThIit

Harpuii cepHokucibiit

Harpuit yrinexucinsiii

Harpuii dropucTsrii

Cepa mouiortast

10) Habop Ne 13 BC «["anmorenuapi»
JInTui XJIOPUCTHIN

AMMOHUH XJIOPUCTBIN

bapuii xnopucTslii

Kenezo xsmopHoe 6-BoAHOE

Kanuit xnopuctsiii



Kanbumit xnopuctsiin

Marsuii XJI0pUCTbII

Mens aByxiopucTtas 2-BoHast
Harpuit ximopuctsiii

[nHK XIOpUCTBIN

OtnenbHO:
Xnopun 6apus
XJI0pU aTtOMUHUS

11. Ha6op Ne 14 BC «Cynbsdatsl. Cynbhutsl. Cynbhuasbny
ANIOMHAHHN CEPHOKUCIIBIN
AMMOHMI CEpHOKHCIIBIN

Kenesza cepHOKucIoe 7-MH BOJHOE
Kanuit cepHOKUCHBINA KUCITBII

Kanuit cepHokucbii

Kanbuuii cepHOKUCTBIN 2-BOAHBIN
Kymnopoc xkene3nbrit

Kymnopoc Mennblii

Kymnopoc nrHkoBbIi

Maruuii CepHOKUCIIBIA 7-MU BOJIHBIN
Harpwuii cepuuctbiii

Harpwuii cepHOKuUCTBIN O€3BOTHBII

12. Ha6op Ne 16 BC
AJIOMUHHN TPaHYIUPOBAHHBIN
Kenezo (IIT) okcup

XKenezo kapOOHUIBEHOE

Mens (I1) oxuce

[{uHk rpanynTupoBaHHbIN

13. Ha6op Ne 17 C «Hutpatsn»
AMMOHHWH a30 THOKHUCIIBIN
bapuii a30THOKUCIIBIN

Kanwuit a30THOKUCIBIH
Kanpuiit a30THOKUCIBIN



Harpuit a30THOKUCIIBIN
Cepebpo a30THOKHCIIOE

14. Ha6op Ne 18 C «CoenunaeHust xpoma
AMMOHMS IByXpOMOBOKHCIIBIN.

Kanus 1ByXpOMOBOKHCTBIN

Kanus xpoMoBOKHCIIBIN

15. Ha6op Ne 19 BC «Coenunenust maprasiia»
Mapranna 1ByOKHCH
Kanuit MapraniioBoKucIibIi

16. Ha6op Ne 21 BC «Heopranudeckue BenecTBa»
Kanbuus oxuch

Mens (II) ceprokucnas

Mens (I1) yrnekuciasi oCHOBHas

Harpuit yrnexucinbiii

Harpuii yriuexkuciblii KuciabIi

OTOensHo:
[IuHK a30 THOKHUCIIBIM
CBuHeIl a30 THOKHUCIIBIH.

17. Ha6op Ne 22 BC «MHAUKATOPHI»
MeTuII0BBIN OpaHKEBBIN, HIUKATOP
OenondTanenH, HHIUKATOP

18. Marepuaibl:
AKTUBHPOBAHHBIN yroJib

Bazenmun

Kanbuus kapooHat (Mpamop, Men)
[Mapadun
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