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HOACHUTEJBHASA 3AIIMCKA

[Tporpamma no xumuu A 8-9 KJIaccoB COCTaBJIEHA Ha OCHOBE pekoMeHpanuili Mucturyra
pasBuTHs obpazoBanusi PAO, mporokon 3/21 ot 27.09.2021r., TpeGoBaHui K pe3yiabTaTam
OCBOGHHUSI OCHOBHOW 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHWs,
npeacraBieHHbIX B @T'OC OOO TpeThero nmokoJieHus, ¢ y4€TOM pacnpeesiEHHbIX MO KaccaM
IIPOBEpsAEMBIX TPeOOBaHMH K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00Opa30BaTEIbHOW IPOTpaMMBI
OCHOBHOTO  00miero oOpa3oBaHUSI M DJIEMEHTOB  COJEP)KaHHs, NPEACTABICHHBIX B
VYHHUBepcalbHOM KOJU(HUKATOpE IO XWMHH, a Takke Ha ocHOBe IlIpuMepHON mporpamMmbl
BOCIUTaHUS OOyYaroIuXcs MpH IOJIYYEHUH OCHOBHOI'O OOLIEro oOpa3oBaHMsl M C  YUYETOM
Konnenuun npenonaBanust yuyeOHOro mnpenMera «XuUMUs» B 00pa30oBaTelbHbIX OpraHM3alUsix
Poccuiickoit  denepanuu, peaau3yrommuxX OCHOBHbIE — 00I1€00pa3oBaTelIbHbIE  MPOTrPAMMBI
(yrBepxkaeH Pewmenuem Kosmerum MunucreperBa mnpocBemieHuss Poccuu, mnpoTokoa oOT
03.12.2019 N IIK-4BH).

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJJMETA «XUMMUS»

Bxnan yueOHoro npeamera «XuMHsD B JOCTHXKEHUE 11€7I€H1 OCHOBHOTO 001Iero o0pa3zoBaHus
00yCJIOBJIEH BO MHOTOM 3HAa4€HHEM XWMHUYECKOH HAayKd B TIO3HAHUHM 3aKOHOB IPHPOJBI, B
Pa3BUTHM NIPOU3BOAMUTEIBHBIX CHJI OOLIECTBA U CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYpBI.
XuMUs, KaK 2JIEMEHT CUCTEMBl €CTECTBEHHBIX HayK, paclpOCTpaHWIa CBOE BIMSHUE Ha BCE
00JIaCTH YEJIOBEYECKOTO CYIIECTBOBAHMS, 3a/lajla HOBOE BUICHHUE MHUPA, CTala HEOTHEMIIEMBIM
KOMIIOHEHTOM MHUPOBOI KYyJIbTYpbl, HEOOXOJNMBIM YCIOBUEM YKU3HU OOILECTBA: 3HAHUE XUMHHU
CIly’)KAUT OCHOBOM sl (pOpMUPOBaHHMS MHUPOBO33PEHHUS UEJIOBEKAa, €ro IMpeICTaBICHUH O
MaTepHaIbHOM €JMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (pOopMHUpYEMbIe XUMUEH MPEICTaBICHUS O
B3aMMOIIPEBPALEHUSAX SHEPTUU M 00 HBOJIIOLMH BEIIECTB B IPHUPOJE; COBPEMEHHAs XHUMUS
HampaBJieHa Ha pelleHHe TINo0adbHBIX MPOoOJIeM YCTOMUMBOIO pa3BUTHS YEJIOBEYECTBA —
CBIPDbEBOI, DHEPreTHMYecKOW, TMUIIEBOM M  HKOJOrMYecKo  Oe3omacHocTH, mpodiiemM
3/IpaBOOXpaHeHMs. B yclnoBHsAX BO3pacTaroIlero 3HAYeHHs XUMHHM B OKM3HM OOIIECTBa
CYIIECTBEHHO MOBBICHJIACh POJIb XMMHUYECKOro 00pa3zoBaHMs. B miaHe couuanu3aluy OHO
SBJIAETCA OJHUM U3 YCIOBUM (OPMUPOBAHMS MHTEJUIEKTa JMYHOCTHU M TapMOHHUYHOIO €&
pazButusa. COBPEMEHHOMY 4YEJIOBEKY XMMHUYECKHUE 3HAHUS HEOOXOAMMBI JJIsi HpPUOOpEeTEHUS
OOIIEKYIbTYpPHOTO YPOBHS, MO3BOJIIONIETO YBEPEHHO TPYIUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOM >KM3HM OOIIECTBA, JUIsI OCO3HAHUS BaXHOCTH pPa3yMHOTO
OTHOIIECHUS K CBOEMY 3[I0POBBIO M 3[I0POBBIO JIPYTUX, K OKpY’Karolleil mpupoaHoOil cpene, AJs
IPaMOTHOTO TIOBEJIEHUS MPU MCIIOIB30BAHUM PA3IUYHBIX MAaTEPUAIOB U XUMUYECKUX BELIECTB B
MOBCEHEBHOM KM3HU. XUMHUYECKOE 00pa30oBaHue pearu3yeT MpHUCYIUe 00IeMy XUMHUECKOMY

06pa3033H1/110 KIIFOYCBBIC INCHHOCTHU, KOTOPBIC OTPANKAIOT TOCYAAPCTBCHHBLIC, 06H_[CCTBCHHLIC )51



WHIWBUYyalbHbIE MOTPEOHOCTU. DTHUM ONpEAESeTCs CYIIHOCTh OOIIEH CTpaTeruu OOydeHus,
BOCIIUTAHUS U PA3BUTHUS O0YUAIOIIUXCS CPEACTBAMU YUEOHOTO IpeaMeTa « XUMHS.

W3y4enue npenmMera:

1) cnocoGcTBYeT peanu3alii BO3MOKHOCTEH Ui caMOpa3BUTUS U (POPMUPOBAHUS KYJIbTYPBI
JUYHOCTH, €€ o0IIel U QyHKIIMOHATLHOW IPAMOTHOCTH;

2) BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIIUICHUS K TBOPYECKUX CITIOCOOHOCTEN TOPOCTKOB,
HaBBIKOB UX CAMOCTOSITEJIbHOW yueOHOM NesITeIbHOCTH, SIKCIIEPUMEHTANIBHBIX U
HCCIIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B [IOBCEIHEBHOM KU3HH, TaK U B
npodeccHoHaALHOM e TEIBHOCTH;

3) 3HAaKOMHUT CO crenn(pUKON HAYYHOTO MBIIIICHHS, 3aKJIa/(bIBAET OCHOBHI IEJIOCTHOTO B3IJIsAAA
Ha €IMHCTBO MPUPO/IbI U YEIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAallOM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH IOAPOCTKOB;

4) ciocoOcTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE 00pa30BaHKE IKOJIbHUKOB.
Ha3zBanHble HanpaBiieHUs] B 00y4eHUN XUMHU 00ecTieunBatoTCs crielinruKoi copepkanus
peaMeTa, KOTOPBIN SBISIETCS MeJarorn4ecky alaliTUPOBaHHBIM OTpa)keHUeM 0a30BOI HayKu
XUMHH Ha ONpeAeIEHHOM dTarne €€ pa3BUTHS.

[IporpaMMa opueHTUpOBaHA HAa OCBOEHHE 00Yy4aIOIUMHUCA OCHOB HEOPTaHUYECKON XUMUU U
HEKOTOPBIX MOHSATHIA U CBEJCHH 00 OTACTBHBIX 00BEKTaX opraHndeckoi Xxumuu. CTpyKTypa
coJiepKaHus npeaMera copMrupoBaHa Ha OCHOBE CUCTEMHOTO MOJIX0/a K €r0 U3yUYCHHUIO.
CopepxaHue CKIIaAbIBACTCS U3 CUCTEMBI IOHATHH O XMMHUYECKOM DJIEMEHTE U BEILIECTBE U
CUCTEMBI IOHATUN 0 XUMHUECKOH peakinu. O6e 3TH CUCTEMBbI TOCIEA0BATEIbHO Pa3BUBAIOT
3HAHUS Ha OCHOBE TEOPETUUYECKUX MPEACTABIECHUI pa3HOr0 YPOBHS: aTOMHO-MOJIEKYJIIPHOTO
YUEHUs KaK OCHOBBI BCETO €CTECTBO3HAHMUs, ypoBH: llepnoanueckoro 3akona /. 1. Menneneesa
KaK OCHOBHOTO 3aKOHA XMMHH, YYEHHUSI O CTPOCHUH aTOMa U XUMUYECKON CBSA3H, IPEICTABICHUM
00 3JIEKTPOJIUTUYECKON AUCCOLMAIMH BELIECTB B pacTBOpax. TeopeTnyeckue 3HaHus
pa3BUBAIOTCS MOCIIEI0BATENILHO OT OJJHOTO YPOBHS K IPYrOMY, BHIIONHSASA QYHKIUN OOBSICHEHUS
Y IPOrHO3UPOBAHMSI CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U
MOJTyYeHHS N3ydaeMbIX BellecTB. Takas opraHu3aius coiepkaHus Kypca CliocoOCTByeT
MIPe/ICTaBICHUIO XUMUYECKOM COCTABIISAIONIEH HAYYHOU KapTUHBI MUpa U 00ecreuynBaeTcs
BO3MOXXHOCTh ()OPMHUPOBAHUS y 00yHarOMIMXCS [IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U
METOJIaM N03HaHMs B Hayke. (OCBOEHHUE coAepkKaHUs Kypca IPOMCXOAUT C PUBJICYEHUEM
3HAHUU U3 paHee N3Y4eHHBIX KypcoB: «Okpyskaromui Mup», «brnonorus. 5—7 knaccs» U

«Duzuka. 7 xiaacc.



HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «XUMUS»

K nmanpaBieHnio nepBoCTENEHHON 3HAYMMOCTH MIPH peau3aii 00pa30BaTeNbHbIX (PYyHKIUI
npeamera « XuMUs» TPAAULIUOHHO OTHOCAT (DOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOW HAyKH
KaK 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM JeSITeIbHOCTH YEJI0BEKA U KaK
OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpHI. 3a/1a4a MpeaMeTa COCTOUT B (POPMUPOBAHUU
CHCTEMbl XUMUYECKUX 3HAHUN — BaKHEHIINX (PAaKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX
TIOJIOKEHHH, IOCTYITHBIX 0000IIEHUT MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAyKH, 3HAHUH O
HAYYHBIX METOAAX M3YUYCHHUS BEIIECTB U XMMUYECKHX PEaKIuii, a Takke B JOPMUPOBAHUH U
pa3BUTHM YMEHUH U CLIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C INIAHUPOBAHHUEM, HAOJIOJICHUEM U
IIPOBEIEHUEM XMMHUYECKOI0 HKCIIEPUMEHTA, COOJII0ACHUEM MTPaBHJl 0€3011aCHOr0 0OpalleHus ¢
BEILIECTBAMM B IIOBCEHEBHOM KU3HU.

Hapsiny ¢ aTuM mesu u3ydeHus npeaMera B IporpaMmMe YTOYHEHbI M CKOPPEKTUPOBAHBI C
yu€TOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO 00111er0 00pa3oBanus. CeronHs B
00pa3oBaHMK 0COO0 3HAUMMON PU3HAETCS HAIPABICHHOCTh 0O0YyUYeHHsI Ha pa3BUTHE U
CaMOpa3BHUTHE JIMYHOCTH, POPMHUPOBaHUE €€ MHTEIUIEKTa 1 001Iel KyiIbTypsl. O0yueHne
YMEHHIO YYUTHCS U MPOJIOJIKATH CBOE 00Opa30BaHUE CAMOCTOSTEIIbHO CTAHOBUTCS OJIHOM U3
BaOXHEHIIMX QYHKUUI y4eOHbIX IPEAMETOB. B CBA3M ¢ 3TUM Npu U3yUEHUU NpeMeTa B
OCHOBHOM IIIKOJIE IOMMHUPYIOIIEE 3HaUeHUE ITPHOOpEN TaK1e eI, KaK:

* (hopMUpPOBaHNE UHTEILICKTYATLHO PA3BUTOM JIMYHOCTH, TOTOBOH K caM000pa30BaHMUIo,
COTPYJIHUYECTBY, CAMOCTOATEIbHOMY IPUHATHUIO PEILIEHUH, CTIOCOOHOM aanTUPOBATHCS K
OBICTPO MEHSIIOIIUMCSI YCIIOBHSM KHU3HH;

*HanpaBJIEHHOCTh O0OYYEHHUsI Ha CUCTEMAaTHYECKOe MPUOOIIeHHEe 00yJaromuxcs K
CaMOCTOATENIbHOM ITO3HABATENIBHON JEATEIbHOCTH, HAYYHbIM METOJaM IIO3HAHNU,
(hopMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

*o0ecreyeHre ycinoBuil, cnocoOCTBYIONUX TPUOOPETEHUIO 00YYatOIMMHKCS OTIbITa
pa3HO00Opa3HOM eATEIbHOCTH, TO3HAHUS U CAMOTIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE U1 Pa3IMUHBIX BUIOB JESATEIbHOCTH;
*(hopMupoBaHe YMEHHUI 00BICHATH U OLIEHUBATH SIBJICHUS OKPY>KaOIIEro MUPAa Ha OCHOBAaHUU
3HAHUU U OIIBITA, OJYYEHHBIX IIPA U3YYEHUH XUMHUH;

* (opMHpoBaHuE Y 00YHaIOMUXCs TYMAHUCTHUECKUX OTHOIIEHHUH, TOHUMAHUs [IEHHOCTH
XUMHYECKHUX 3HAHUH 17151 BBIpAaOOTKU SKOJIOTMUYECKHU 11€71€c000pa3HOro MoBeACHUs B ObITY U
TPYIOBOM JEATENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYIKAOIIEH TPUPOTHOMN
Cpelbl;

* Pa3BUTHEC MOTHBAIIUH K 06y‘-IeHI/IIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO 1 CaMOBOCIIMTAHUIO Ha



OCHOBE YCBOEHHSI 00IIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY Mpodus

Y HaINpaBJICHHOCTH JabHEHIIEro o0y4eHusl.
MECTO YYEBHOI'O IIPE/IMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme ocHOBHOTO 00IIero o0pa3oBaHUs «XUMHs» HpU3HAHA 00S3aTEIbHBIM YUeOHBIM
IpEeIMEeTOM, KOTOPBI BXOJUT B COCTaB MpeaMeTHOl obnactu «EcTecTBeHHO-HAy4YHBIE
npeAMETh»y. YUeOHBIM IJIaHOM Ha e€ u3ydeHue oTBeleHO 136 ydeOHBIX 4acoB — IO 2 4 B
Henento B 8 m 9 kmaccax. IlpenmomaBanme ydeOHOro kKypca «XWMHW» B OCHOBHOM IITKOJIE
ocymectBisiercss B coorBerctBuM ¢ OOII OO0 MOV COHOI Nel5 mno mporpamme
O.CTabpuensna (Xumus. PabGoume mnporpammel. Ilpeamernas numnaus yuyeOnukoB O. C.
l'abpuensna, U. I'. OcrpoymoBa, C. A. CmamkoBa. 8—9 kjaccel: ydyeOHOe TocoOue s

obmeobpaszoBarenbHblx opranu3aiuii / O. C. 'abpuensn, C. A. CnankoB — M.: [IpocBenieHue,

2019.)

COJAEPKAHUE YYEBHOI'O IIPEIMETA
8 KVIACC

IlepBoHavaabHbIe XUMHYecKHe MOHATHS [IpeqveT xumMuu. Pois XMMUUM B )KM3HH YeIOBEKA.
Tena u BemectBa. du3nveckre CBONCTBA BEIIECTB. ArperatHoe coctosHue Beuiects. [lonsTue o
METOJIaX MMO3HaHUs B XMMHUU. XUMUS B cucTeMe Hayk. UncThle BemecTBa U cMecu. CriocoOsl
pa3aeNieHus cMeceil. ATOMBI M MOJICKYJIBI. XUMHUYECKUE dIeMeHTHI. CHUMBOJIBI XUMUYECKUX
3eMeHTOB. [IpoCThIe U CIIOKHBIC BENIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE. X UMUYIeCKas
¢dbopmMyna. BaJeHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTAaBA BEIIECTB.
OTtHocuTenbHas aroMHast Macca. OTHOCUTENbHAA MOJIEKYJIsIpHas Macca. MaccoBasi 10Jis
XUMHYECKOTO dJIEMEHTa B COeAMHCHNH. DU3NIECKUEe U XUMUYCCKHE SABIICHUS. XUMHUYECKast
peaknus u e€ Mpu3HaKki. 3aKOH COXPAHCHUS MACChl BEIECTB. XUMHUECKUE YPAaBHEHUSI.
Krnaccudukanus XuMHUECKUX peaklui (COeIMHEHHS, Pa3I0KEeHHs, 3aMEIIEHUs, OOMEHa).
XHMHYECKHUI IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKON MOCYAOH, C MpaBuiIaMu paboThl B
nmabopaTopuu U MpuéMamMu 0OpaleHus ¢ 1abopaTOPHBIM 000PYIOBAaHUEM; U3yUEHUE U OTTCAaHUE
(hbU3UYIECKUX CBOMCTB 00pa3loB HEOPTAaHMUECKUX BEIIECTB; HAOII0IeHne (PU3NIECKUX
(nnaBneHWe BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKE, KUIICHUE U KOHJICHCAITUS BOJIbI)
Y XUMHYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE MEIHON TIPOBOJIOKH, B3aUMO/ICHCTBHE Mea C
KHCIIOTOH) SIBJICHUH, HAOIIOICHHE 1 ONMCAaHNE TIPU3HAKOB MPOTEKAHHUS XUMHUYCCKHX PEaKIIHMA
(paznoskeHue caxapa, B3aUMOJIEHCTBIE CEPHON KUCTIOTHI € XJIOPUIOM Oapusl, pa3iokKeHHe

ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoecTBHE xene3a ¢ pactBopoM conu meau(ll));



U3y4eHHUEe CII0COO0B pa3eNeHHs cMecei (C MOMOIIbI0 MarHuTa, (GuiIbTpOBaHUE, BhIMIAPHBAHNE,
TUCTUILUISIMS, XpoMaTorpadusi), pOBEACHNE OUUCTKY TTIOBAPEHHON COJIM; HAOII0JeHUE 1
OIHCaHME PE3yJIbTATOB IIPOBEIECHUS OIbITA, HITIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChI;
co3JlaHhe MoJiesIel MOJIEKYJ (IIapOCTEPKHEBBIX).

BaHeiiue npeacraBuTe/ M HEOPraHnyeckux Bemecrs  Bo3ayx — cMeck rasos. Cocras
Bo3ayxa. Kucnopog — anemeHT u npoctoe BeniecTBo. HaxoxxieHue kucnopoja B IpupoJe,
¢bu3nyeckne 1 XuMHUYeCcKe cBoicTBa (peakuu ropenus). Oxcuasl. [IpuMenenue kucnopoaa.
CriocoOblI 1ostyueHust KUCI0poa B 1ab0opaTopuu U MPOMBILUIEHHOCTH. KpyroBopoT kuciaopozaa B
npupoje. O30H — aJIOTpONnHas MOIUPHUKAIM KUCI0poaa. TernoBoit 3pPeKT XuMHUIecKou
peaxkuuu, TepMOXUMUYECKUE YPABHEHMS], K30~ U SHIO0TEPMUUECKHE peakuu. TOIINBO: yrojib U
MeTaH. 3arpsi3HeHNe BO3/yXa, YCUIEHUE TApHUKOBOrOo 3 deKTa, pa3pylieHHe 030HOBOIO CIIOSL.
Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogoposaa B npupoje, Gu3ndeckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE, clI0co0bI noxyyeHus. Kucnots! u conu. KonuuectBo
BemecTBa. Moinb. MossipHast macca. 3akoH ABorazipo. Mossipubiii 00bEM ra3oB. PacuéTs 1o
XMMHUYECKUM ypaBHeHUsIM. Dusnueckue cBoiicTBa BoJbl. Bona kak pactBopuTtesb. PacTBOpHI.
HacblieHnHble 1 HeHachIIEHHbIE pacTBOPhI. PacTBOpUMOCTBH BellecTB B Bojie. MaccoBas 101
BELIECTBA B pacTBOpe. XMMHUECKHUE CBOICTBa BOJbl. OcHOBaHUs. Ponb pacTBOpPOB B IPUPOE U B
XKU3HU yenoBeka. KpyroBopoT Bojibl B Ipupoe. 3arpsi3HeHue nNpupoHbIx BoJ. OxpaHa u

OYHMCTKA NPpHUPOAHBIX BOI.

Knaccnpukanus Heopranudeckux coeguHennii. Oxcuasl. Kimaccudukanmsi OkCUI0B:
cosieoOpa3ymomue (0OCHOBHbBIE, KUCIOTHBIE, aM(OTepHbIE) U HeconeoOpasytomue. Homenkiatypa
OKCHJIOB (MEXAyHapoAHas U TpUBHaIbHAs). PU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB.
[Tonyuenne okcunoB. OcHoBanus. Knaccudukaius ocHOBaHU: IEIO0YU U HEPACTBOPUMBIE
ocHoBaHus. HoMeHKkaTypa ocHOBaHM (MeXayHapoaHasi U TpuBHalIbHasA). Puznueckue u
XUMHYecKHe cBoiicTBa ocHoBaHui. [loyuenue ocnoBanuii. Kucnotsl. Knaccugukarus kucnor.
Homenknarypa Kuciot (MexayHapoaHas U TpuBHajibHas). Puzndeckue 1 XUMHUECKUE CBOMCTBA
kucnoT. Psan akruBHoctu MetasuioB H. H. bekerona. [lonyuenue kucnor. Conu. Homenknatypa
coJielt (MeXayHapoaHasi U TpUBHANIbHAS ). DU3HUECKUE M XUMHYECKUE CBOMCTBA COJIEH.
[Tonyuenune coneil. ['eHeTHUECKas CBA3b MEKIY KJIAaCCAMU HEOPTaHUYECKUX COCIMHEHUM.
XuMHYecKHii IKCIIEPUMEHT: Ka4YECTBEHHOE OIPENIEIICHUE COEP KAaHMsI KUCIIOPOAA B BO3IyX€E;
MoJIy4eHre, cOOMpaHre, paclio3HaBaHUE U U3YUYeHUE CBOMCTB KUCIOPO/1a; HAbM0IeHHE
B3aMMO/ICICTBUS BEIIECTB C KUCIOPOIOM U YCIOBUS BOSHUKHOBEHUS M NMPEKPAIllEHUsI TOPEHUS
(mo>xxkapa); 0O3HaKOMJIEHHE ¢ 00pa3llaMu OKCHUJIOB U OITMCAHKE UX CBOWCTB; MOJIy4YEHHE,

CO6I/IpaHI/IC, paciio3HaBaHnue U U3YUCHUC CBOICTB BOAOpOaa (FOpCHI/Ie); B3aHMOJICHCTBHE



Bogopoja ¢ okcuaom Meau(1l) (Bo3MoKHO HCTIOIB30BAaHUE BUICOMATEPUAIIOB); HAOIIOICHIE
00pa31oB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIIE0BaHNE OCOOCHHOCTEH paCTBOPEHUS BEILIECTB C
Pa3InYHOI pacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOU J0JIEeH
PacTBOPEHHOTO BELIECTBA; B3aMO/ICHCTBHE BOIbI C METaJJIaMU (HaTPUEM U KaJIbIUEM)
(BO3MOYKHO HCITI0JIb30BAHUE BUJIEOMATEPHUAIIOB); OIIPEJIEIICHUE PACTBOPOB KUCIIOT U IIEJI0UEH C
IIOMOUIbIO0 UHAUKATOPOB; UCCIIEI0BAaHUE 00pa31l0B HEOPIraHUUECKUX BEILIECTB PA3IIMYHBIX
KJIACCOB; HAOIIOICHUE U3MEHEHHUSI OKPACKH MHIMKATOPOB B PaCTBOPAX KUCIOT U LIEI0YEH;
u3ydeHue B3aumojeiicTeus okcuaa meau(ll) c pactBopom cepHOM KHCIOTHI, KUCIIOT €
MeTaJUlaMH, pEeaKIuil HEUTpaih3alliu; MOJIy4YeHIEe HEPAaCTBOPUMBIX OCHOBAHUM, BHITECHEHUE
OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; PELIEHHE SKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME
«Baxneimme K1accel HEOPraHUYECKUX COCAMHEHUIN.

IMepuoauueckuii 3axkon u [lepuoanyeckas cucrema xumuueckux jiemenTon /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMHYecKas cBA3b. OKUCIANTE]IbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[IepBbie ONMBITKY KIACCU(PUKAUU XUMUYECKUX 31eMEHTOB. [IoHATHE O rpynnax CXOaHBIX
AJIEMEHTOB (ILL[EJIOYHBIE U IIETOYHO3EMEIbHbBIE METAILIbI, TAJIOT€HbI, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aMm(pOTepHbIE OKCHIBI U TUAPOKCHIBL. [lepruoanaeckuii 3aKoH.
[Iepnonnueckas cucrtema xumudeckux 3j1eMeHToB /1. 1. Menneneesa. KopotkonepuoaHas u
mmHHONIepruoaHas Gpopmel [leproanyeckoii cucTeMbl XUMUYECKUX deMeHToB /1. U.
Menpaeneea. Ileproabl u rpynnbl. @U3HUECKHl CMBICT OPSAIKOBOTO HOMEpa, HOMEPOB NEPHOIa
U rpymisl 35eMenTa. CtpoeHue atoMoB. CocTaB aTOMHBIX siiep. M30Tonbl. DIIEKTPOHBI.
CrtpoeHne 3JIeKTPOHHBIX 000J104eK aTOMOB MepBbIX 20 XuMHUecKux 31eMeHToB [leproanueckoit
cucremsl J{. 1. MenneneeBa. XapakTepucTiKa XUMUYECKOTO 3JIEMEHTA IO €T0 MOJI0KEHUIO B
Ilepnognueckoit cucreme 1. . MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS PalInyca aTOMOB
XUMHUYECKUX HJIEMEHTOB, METAJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB MO rpynnaM 1 Nepuoam.
3nauenue [lepuonnueckoro 3akoHa u [leproauueckoil CUCTEMBbI XUMUYECKUX 3JIEMEHTOB IS
pa3BuUTHS Hayku U ipakTuku. [{. 1. MeHneneeB — y4€HbIN U IpakIaHUH.

Xumunyeckas cBsi3b. KoBajeHTHas (ONspHAst U HEMOJSIPHAs) CBS3b. DNEKTPOOTPHUIIATETLHOCTh
XUMUYECKUX 31eMeHTOB. MloHHas cBs3b. CTeneHb okucneHus. OKUCIuTeabHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iporiecchl OKuCIeHns u BocCTaHOBIEHUS. OKUCIUTENN U
BOCCTAaHOBUTEIH. XUMUYECKHI 3KCIIEPUMEHT: U3yueHHe 00pa3lioB BEUIECTB METAIIOB U
HEMETAJUIOB; B3aUMOJICHCTBHE TUAPOKCHIA IIMHKA C pACTBOPAMHU KHUCIIOT U ILIETI0YEH;
MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN

(ropeHue, peakuy pa3ioKeHus, COeTUHEHN).



MesxknpeamMeTHble CBSI3H

Peanuzarus MexXnpeIMETHBIX CBSA3EH NPHU U3yUYCHUH XUMHUHU B § KIIACCE OCYIIECTBIISAETCS Yepe3
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHIA, TaK U TIOHSATUH, SBIISIOIIUXCS
CHUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0urue ectecTBEHHO-HAYYHbIe MOHSITUA: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KJIacCU(PUKALIHSI, TIEPUOANIHOCTD, HAOJIIOICHHE, SKCTICPUMEHT, MOJCIIUPOBAHHUE,
U3MEpPEHHE, MOJIeIb, siBieHue. dusuka: maTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
HYKJIUJ], ©30TOIIbI, PaIHOAaKTUBHOCTD, MOJIEKYJIa, SJCKTPUUCCKUN 3apsl, BEHIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, GU3NYCCKUE BETMYMHBI, SAMHUIIBI H3MEPEHUS, KOCMOC,
maHeTsl, 38€311b1, ContHile. bronorus: ¢porocunTes, npixanue, ouocdepa. I'eorpadus:
atMocdepa, rugpocdepa, MUHEPAIbl, TOPHBIC TOPOIBI, TIOJE3HBIC NCKOMIAEMbIE, TOIUTHBO,

BOJIHBIE PECYPCHI.
9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema XumMu4eckux 3ineMeHToB J1. 1. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IIEPBBIX
TPEX NEPUOAOB, KK, KAJIBLIHAA U UX COCINHEHUI B COOTBETCTBUHU C IIOJIOKEHUEM JIEMEHTOB B
[Tepuoanueckoii cucteme u CTpoeHUEM X aToMOB. CTpOEHHE BEIIECTBA: BUJIbI XUMHUECKOM
CBs3U. TUIBI KPUCTAIIIMUECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA
KPUCTAJUNINYECKOM peIéTKy 1 Buja XuMu4yeckoi cBs3u. Kinaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB (MEXAyHapoJHasl U TpUBHANbHAs). XUMHUECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K PA3JIMYHBIM KJlacCaM HEOPTraHMYECKUX COCTUHEHU, FTeHETUYEeCKas CBA3b
HeopraHuyeckux BemecTB. Kinaccudukanus XuMUYECKUX peakuii 0 pa3InyHbIM ITPU3HAKaM
(10 ymMCIly ¥ COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3 (deKTy, 1o
M3MEHEHMIO CTETeHEH OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 110 00paTUMOCTH, IO yYacTHIO
KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKHEe ypaBHeHus. [loHsaTHE O
CKOpOCTH XuMudeckoi peakiuu. [lonsTre 06 06paTUMBIX 1 HEOOPATUMBIX XUMUYECKUX
peakuusx. [IoHATHE 0 TOMOTE€HHBIX M FeTePOTreHHbIX peakiusax. [loHsTue o xummuueckoM
paBHOBeCHH. PAKTOPBI, BIUAIOLIME HA CKOPOCTh XUMUUYECKOM pEAKLIUU U MOJIO0KEHHUE

XUMHUYCCKOT'O paBHOBECH . OKHCIUTEIBHO-BOCCTAaHOBUTCIBHBIC pcaKknuu, 3J'IeKTp0HHBII>i OanaHc



OKHUCJINTEIbHO-BOCCTAHOBUTENIbHON peakuu. CocTaBlieHUuE YpaBHEHUI OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil ¢ UCIIOIb30BaHUEM METO/A IEKTPOHHOTO Oananca. Teopust
3IEKTPOJUTUYECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEIIEKTPOJINUThI. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOLMALMU BEIIECTB C Pa3JIMYHBIMU BUIAMU XUMUYECKOU CBsA3U. CTeneHb
nucconuanuu. CHIBHBIE U c1a0ble 3JeKTPOIUTHL. Peakiiun HoHHOTo 0OMeHa. Y CIIOBUS
MPOTEKaHMUs PEaKIUi HOHHOTO OOMEHa, IOJIHBIE U COKPALIEHHbIE HOHHBIE YPaBHEHUS PEAKLIUH.
CBoOIiCTBa KHCIOT, OCHOBAaHUH U COJIEH B CBETE MPEACTABICHUN 00 JIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHble peakuy Ha MOoHbL. [loHsATHE 0 THIpon3e comel.

XuMHuYecKHii IKCIIEPUMEHT: O3HAKOMJICHUE C MOJAEISAMU KPUCTAIUIMUECKUX PELIETOK
HEOPTraHMYECKUX BEIIECTB — METAIJIOB M HEMETAIIOB (Tpaduta u anMasa), CJI0KHBIX BEIIECTB
(xJI0puaa HaTpUsl); UCCIEIOBAaHNE 3aBUCMOCTU CKOPOCTH XUMUYECKON PEaKIMK OT BO3AEHCTBUS
pa3nuyYHbIX (DaKTOPOB; UCCIEOBAHHE IEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IIpoIecca
JTUCCOLUAIIMHU KUCIIOT, LEJI0Uel U cojieil (BO3MOXKHO HUCII0JIb30BaHUE BUAEOMATEPUAIIOB);
IIPOBEJICHUE OIBITOB, WITIOCTPUPYIOIINX MPU3HAKY IPOTEKAHUS peaKuii HOHHOTO OOMeHa
(ob6pa3zoBaHue ocaka, BbIIEICHHE ra3a, 00pa30BaHKE BObI); OMBITOB, MWILTIOCTPUPYIOIIUX
MIPUMEPBI OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHue, peakiiuy pa3ioKeHHs,
COEIMHEHMS); pacliO3HaBaHHE HEOPraHMUECKHUX BEIIECTB C IOMOIIIbIO KAUYECTBEHHbBIX peaKuil Ha

HOHBI; PCIICHNEC SKCIICPUMCHTAJIbHBIX 3a1a4.

Hemeranuibl u ux coequnenus OOmiasi XxapakTepucTika rajoreHoB. OcoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u pusnueckue CBONCTBa MPOCTHIX
BEIIECTB — raJIoreHoB. XMMHUYECKHE CBOMCTBA HAa IpUMeEpe XJopa (B3auMo/ieiicTBHE C
MeTaJulaMH, HeMeTaJllaMy, Lienoyamu). XiaopoBoaopoa. CosnsiHast KUCI0Ta, XUMUYECKHE
CBOMCTBA, NIOJIy4eHHUE, IPUMEHEHME. [[eficTBHE XJ10pa U XJIOPOBOAOPOAA HA OPTaHU3M YeEJIOBEKa.
Bakneiimue xJI0pyu/ibl 1 UX HaXOXAeHUE B pupojae. O01as xapakrepucTruka 3j1eMeHToB VIA-
rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€pHbIE CTENEeHN okucaeHus. CTpoeHue u
¢u3nyeckre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJIJIOTPOIHbIE MOAUDUKALIUT
KHCIIOpO/ia U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTpOEHHE, (pu3nueckue u
XUMHUYEcKHe cBoiicTBa. OKCH/IBI Cephl KaK MPEACTaBUTENN KUCIOTHBIX OKCH10B. CepHas
KHCJIO0Ta, (PU3NYEeCKHe U XUMHUECKHE CBOICTBa (00IMe KaK MpeACTaBUTENs Kilacca KUCIIOT U
cneurpuyeckne). XuMHUECKUE PEaKINH, JIeXKalle B OCHOBE MPOMBIIIIEHHOTO criocoda
MOJy4YeHUs1 cepHOM KUCHOTHL. [Ipumenenune. Cosin CepHOM KUCITOThI, KAYECTBEHHAs peaKkus Ha
cynb(ar-uoH. Haxoxenue cepsl U €€ COeJMHEHH B IPUPOe. XUMUUECKOE 3arpsa3HEeHHe
OKpY’KaloIIel Cpeibl COeAMHEHUSIMU Cepbl (KUCIIOTHBIE JJOXK/IU, 3arpsI3HEHUE BO3/1yXa U

BOJIOEMOB), CLIOCOOBI ero npeaoTBpaiieHus. O01mas XapakTeprucTUKa 3IEMEHTOB V A-TPYIIIIBL.
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OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIICHUS. A30T, paclipoCTpaHEHHE B
npupoje, puzndeckue U XuMuueckue cBoiictea. Kpyrosopor azora B npupoe. AMMHUAK, €ro
¢bu3nuecKre U XUMUYEeCKHe CBOMCTBA, MOTy4YeHHe U mpuMeHenrne. Colln aMMOHUS, UX
¢bu3nuecKkre U XMMUYeCcKre CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHbBI aMMOHUSI.
A30THas KUCIOTa, €€ moMyyeHne, GU3NIecKrue 1 XMMUYECKHe CBOMCTBA (001I1e Kak
MPEJCTaBUTEINA Kilacca KUCIOT U crienupudeckue). Micnonp3oBaHne HUTPATOB U COJICH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YAOOpEeHUNH. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIECH Cpelibl
COCIMHEHUSIMH a30Ta (KUCIOTHBIE AOXKIH, 3arpsi3HEHHE BO3/lyXa, HOYBBI U BOA0EMOB). Docdop,
aioTporHeie Mogudukanuu dpocdopa, pusndeckne U XuMuIecKue cBocTBa. OKCHI
docdopa(V) u pochopnas kuciora, Gu3MIecKre 1 XUMHIECKHUE CBOMCTBA, TIOTyYCHHE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIbHBIX yA00peHuit. OOmias XxapakTepucTuka
anemeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIe CTETICHH OKUCIICHHUS.
VYraepon, aluIOTPOITHEIE MOAU(PHUKAIIH, PACIPOCTPAHEHUE B IPUPOJE, (PU3NIECKHE U
XHUMHYeCKHe cBoiicTBa. AncopOius. Kpyrosopot yriaepona B npupose. OKCHIbI yriiepoaa, ux
¢bu3nyecKkre U XMMUYECKUE CBOMCTBA, ICWCTBUE HA JKUBbIE OPTaHU3MBI, TIOJTYUYCHHE

U IpUMEHEeHHue. DKOJIOTHYeCcKre IpobiieMbl, CBA3aHHbIE ¢ OkcuaoM yraepoaa(lV); runoresa
rJ100aIBHOTO MOTEIUICHUS KIIMMaTa; MapHUKOBBINA Y PEeKT. YToIbHAsS KUCIOTa U €€ COJH, X
¢bu3nvecKkre 1 XUMHUYECKIE CBOMCTBA, MMOJyueHNe U TpuMeHeHne. KauecTBeHHas peakius Ha
kapOoHaT-moHBIL. Vcronp3oBaHne KapOOHATOB B OBITY, METUIIHE, TIPOMBIIIICHHOCTH H
cellbcKoM Xo3stiicTBe. [lepBoHayabHbIe MOHATUS 00 OPTraHUYECKUX BEIECTBAX KaK

0 COEJMHEHUsX yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, ININLEPUH, YKCyCHas
kucioTa). MIx coctaB n xuMudeckoe crpoeHue. [loHsATHe 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX:
XKupax, OenKax, yriaeBoJgax — M UX POJH B )KH3HH YeJI0BeKa. MaTepruaibHOE eHHCTBO
OpPraHUYeCKUX U HeOpraHuyeckux coeauHennil. Kpemuuii, ero ¢pusnveckne 1 XuMHYECKHE
CBOMCTBa, NoJyuyeHue u npumenenue. CoennHeHns KpeMHUs B mpupoze. OOmme npeacTaBieHus
00 okcune kpeMuusi(IV) u kpemuueBoii kuciore. CUITUKATHI, UX UCIIOIH30BAHUE B OBITY,
MeIUIIMHE, TPOMBIIICHHOCTH. BakHel e cTponTeNIbHBIE MaTepHaibl: KEpaMUKa, CTEKIIO,
LIEMEHT, 0eTOH, kese300eToH. [Ipo0iaeMbl 6€301macHOro UCTIONb30BaHUS CTPOUTEIbHBIX
MaTepHaioB B MOBCETHEBHOM JKU3HU.

XHMHUYeCKHUI IKCIIePUMEHT: U3yueHrne o0pa30B HEOPraHMUYECKUX BEIIECTB, CBOMCTB CONSIHON
KHCJIOTHI; IPOBEICHNE KaYeCTBEHHBIX PEAKIINiA Ha XJIOPUI-HOHBI H HAOIIOACHNE TIPU3HAKOB HX
MPOTEKAHMSL; OTIBITHI, OTPAKAIOLINE (PU3NYECKHE U XUMHUECKUE CBOMCTBA IaJIOTEHOB U UX
COeZIMHEHUI (BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3iaMu
XJIOPUJIOB (TaJIOTEHUIOB); 03HAKOMJIEHHE C 00pa3IiaMH cepbl U €€ COeTMHEHUAMHU (BO3MOKHO

WCIIOIH30BaHNUE BHIEOMATEPHAIIOB); HaOIIOIeHHE TIpoliecca OOYTIIMBaHUS caxapa Mmoj
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JNENCTBUEM KOHLICHTPUPOBAHHON CEPHON KHUCIJIOTBI, U3yYEHUE XUMUUECKUX CBOVCTB
pa30aBICHHOMN CepHOIl KHCIOTHI, IPOBEIeHNE KaYeCTBEHHON PeaKLuu Ha CyIb(paT-uoH u
HaOIt0/IeHne MpU3HaKa e€ MPOTEeKaHUs; 03HAKOMJICHHE C (PU3NYECKUMU CBOWCTBaMH a30Ta,
docdopa 1 ux coeAHEHU (BO3MOKHO HCIIOIb30BAHUE BUICOMATEPHAIIOB), 00pa3liaMy a30THBIX
1 (hocPOpHBIX YIOOPEHHUIA; TOIyIeHHE, COOMpaHue, pacTiO3HABaHUE U 3YUCHHUE CBOICTB
aMMHaKa; IPOBEJICHIE KAaUeCTBEHHBIX PEaKIMii HA MOH aMMOHHUSI U (hocaT-HOH U U3yueHUe
MIPU3HAKOB UX MPOTEKAHUs, B3aUMOCICTBUE KOHLEHTPUPOBAHHOM a30THOM  KHUCJIOTHI C MEJIBIO
(BO3MOYKHO HCITIOJIb30BAHHUE BUJICOMATEPHAIIOB); U3yUEHHE MOJeNIeH KPUCTAJUIMYECKUX PEIIETOK
anmMasa, rpadura, QpyruiepeHa; 03HaKOMIIEHUE C IMPOIIECCOM aICOPOITH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOra3a; MoJyueHUe, COOMpaHue, pacrio3HaBaHHe
Y U3y4€HHE CBOMCTB YIJIEKUCIIOrO ra3a; IpoBeeHE KaueCTBEHHBIX peaklnii Ha KapOoHaT- U
CUJIMKAT-UOHBI U U3YyUYEHUE IPU3HAKOB UX IPOTEKAHUs; 03HAKOMIIEHHE C MTPOYKLIHEH
CUJIMKATHOM MTPOMBIIIEHHOCTH; PELIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 Teme «BaxkHeinme
HEMETAJUIbl U UX COCTUHECHUSY.

Metanabl u ux coequHenust O011as XapaKTEPUCTUKA XUMUYECKIX JIEMEHTOB — METaJUIOB Ha
OCHOBaHMU UX M0J0eHud B [lepuoanueckoil cucteMe XUMHUECKUX 3JIEMEHTOB

. 1. MenneneeBa u ctpoeHust aToMoB. CTpoeHUe MeTaJIOB. MeTauinyeckast CBsI3b U
MeTaJUTMYecKasi KpUCTaUIMuecKas pemérka. DIeKTPOXUMUUECKHUHN psAJl HAMIPSHKEHUH METaJIOB.
du3nYecKue U XUMUIECKHE CBOMCTBA MeTa/UIOB. O01IHe CIOCOObI MOTYYCHHS METALIOB.
[ToHsiTHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBhl (CTalb,
YyT'yH, JIOPATIOMUHUN, OpOH32) U UX IPUMEHEHHE B OBITY U MpoMbIIIeHHOCTH. [llenounbie
MeTaJUTbL: TTookeHue B [lepronnueckoi cucreme xumuueckux 3nemeHToB /. . Menneneena;
CTPOEHHE WX aTOMOB; HaXOXJACHHE B Ipupoe. Pru3ndeckrue 1 XUMHUYECKHUE CBOMCTRA (Ha
npuMepe HaTpus U Kanusi). OKCUIBI U TUAPOKCUIIBI HATpUS U Kamus. [I[puMeHeHue Men0YHbIX
METaJUIOB U UX coenuHeHuil. lllenouyHo3zeMenbHble METANIbl MATHUN U KAJIBLIUIA: TOJIOKEHUE B
[Tepuoanueckoit cucreme Xumuyeckux 3yemMeHToB . . MeHeneeBa; CTpoeHUE UX aTOMOB;
HaXOXJeHUE B mpupojie. PU3NYecKre 1 XMMUYECKUE CBOMCTBA MAarHUs U Kalblus. Baxknenume
COEUHEHUS KalbIHsl (OKCUA, THAPOKCHI, CONH). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.
AmoMmuHui: onoxxeHue B [leproanyeckoit cucteMe XuMudeckux 3nementos [, U.
MenpeneeBa; CTpOEHHE aTOMa; Hax0XAeHUE B nmpupoje. Pu3ndyeckre 1 XMMUYECKUE CBOMCTBA
amroMUHUSI. AMGOTEpHBIE CBOMCTBA OKCHA M TUPOKCHUIA alFOMUHUA. JKene30: moioKeHue B
[Tepuoanueckoit cucreme xumuyeckux 3semeHToB JI. 1. MenneneeBa; ctpoeHue aroma;
HaxoJIeHue B npupoje. Puznueckre 1 XuMUYECKHe CBOMCTBa kene3a. OKCUIbl, THAPOKCHUIBI U
conu xene3a(ll) u xxeneza(Ill), ux coctas, CBOMCTBA U TIOJTyUCHHE.

XuMHUYecKH i IKCIMMEPUMEHT: O3HAKOMIJICHHUC C O6paSHaMI/I METAJJIOB U CIIJIaBOB, UX
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($U3NIECKUMHU CBOHCTBAMHU; N3yUEHHE PE3YyIbTATOB KOPPO3UH METAIIOB (BO3ZMOKHO
MCIOJIb30BAHUE BHICOMATEPUAIIOB), 0COOEHHOCTEH B3aMMOACHCTBHS OKCH/IA Kbl U HATpUs
C BOJI0H (BO3MOXHO HMCII0JIb30BAaHUE BUJIEOMATEPHAIIOB); UCCIIEI0BAaHUE CBOUCTB jKECTKON BOJIBI;
Ipolecca ropeHus Jele3a B KUCI0poie (BO3MOKHO HUCIIOIb30BAHNE BHIEOMATEPUAIIOB);
IIPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX PEAKIMI Ha NOHBI (MarHus, KajablMsl, aTFOMUHUS, LINHKA,
xene3a(ll) u sxxeneza(Ill), mequ(1l)); HaGmr0IeHNE M OMTUCAHKE MTPOIIECCOB OKPAITHBAHUS
IUIAaMEHU MOHAMU HATpHsl, KalKs U KalbLus (BO3MOKHO HUCIOJIb30BAHUE BUICOMATEPUAIIOB);
ucciieloBaHre aM(pOTEPHbIX CBOMCTB T’MAPOKCHU/IA ATFOMUHMS U THAPOKCHIA LINHKA; PELIeHNe
9KCIIEPUMEHTAJILHBIX 3a/a4 10 TeMe « BaykHelIe MeTaibl U UX COEAUHEHUSD.

Xumus u okpy:kawmas cpeaa. Hosbsle MmaTepuansl U TeXHOJIOTHU. BeriectBa u matepuainsl B
IIOBCEIHEBHOM JKM3HM YEJIOBEKA. XUMHUS U 310pOBbe. be3omacHoe nenoib30BaHue BEIECTB U
XMMHUYECKHUX peakiuil B ObITy. IlepBas momolib npu XUMUYECKHX OXKOTaX U OTPaBICHHUSX.
OCHOBBI 3KOJIOTUYECKON IPaMOTHOCTU. XUMHUECKOE 3arpsA3HEHUE OKPYIKaIOLIEH cpeibl
(npenenpHas gonyctumast KoHueHTpauus sewects — I1JIK). Posb xumuu B pemennn
9KOJIOTHYECKUX MpobieM. [IpupojHble HCTOUHUKY YTI€BOAOPOAOB (YIroJib, IPUPOAHBIH ras3,
He(Th), MPOLYKTHI UX NEepepabOTKH, UX POJIb B OBITY ¥ IPOMBILLIEHHOCTH.

XHMHYECKHUI IKCIIEPUMEHT: U3yueHue 00pa31ioB MaTEpUaIOB (CTEKIIO, CIUIaBbl METAJLIOB,

MIOJINMEPHbBIE MaTepUabl).

MexnpeamerHble ¢Bs3U Peannszanus MEeXIIPEAMETHBIX CBA3EH IPU U3YYEHUH XUMUH B

9 xi1acce OCyIIECTBIIAETCS Yepe3 NCIOIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH,
TaK U NOHATUH, SIBJISIONIMXCS CUCTEMHBIMU /ISl OTJENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOI O
nukia. O01re ecTeCTBeHHO-HaYYHbIe MOHATHUS: HAYUHBIH (hakT, rUIoTe3a, 3aK0H, Teopus,
aHaJIu3, CUHTE3, KJIaccu(uKalus, nepuoJu4HOCTb, Ha0II0IeHNE, SKCIIEPUMEHT, MOIEIUPOBAHUE,
H3MEpeHue, MOJIENb, SIBJICHNUE, TApHUKOBBIN 3(pPeKT, TeXHOIOorus, MaTepraibl. PU3MKa:
MaTEpHUsl, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIUJI, U30TOIIbI, pAAMOAKTHBHOCTD,
MOJIEKYJIa, IEKTPUUECKUIL 3apsi, TIPOBOJHUKH, OTYIIPOBOIHUKH, TUAIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEILIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb,
KpUCTAJIJINYECKasl pelI€Tka, CIUIaBbl, PU3NYECKUE BEIIMYMHBI, €IMHULIBI U3MEPEHNUS,
KOCMHMYECKOE IPOCTPAHCTBO, IIaHeThl, 3BE3/1b1, ConHue. buonorus: porocunres, npxaHue,
6uocdepa, sKocucTEMa, MUHEPAJIbHBIE YJOOPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI,
nuTaTeNbHbIe BelecTBa. [ eorpadus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPObI,

ITOJIC3HBIC NCKOITAa€MbIC, TOIIJIMBO, BOJHBLIC PECYPCHI

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA «XUMMUSD»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
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I/I3y‘-IeHI/IC XHUMHH B OCHOBHOM IIIKOJIS HaIpaBJICHO HA JOCTHIKCHUC 06y‘{aIOH_[I/IMI/IC$I
JIMYHOCTHBIX, MCTANTPCAMCTHLIX U NPCAMCTHBIX PE3YJIbTATOB OCBOCHU A y‘-IC6HOF0 npeameTa.

JINYHOCTHBIE PEe3YJIbTAThI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O O0IIETO 0Opa30BaHUs JOCTHTAIOTCS
B X0jie 00yUYCHHSI XUMHUHU B €IMHCTBE YUEOHOM U BOCIIUTATEIBHOM JIesiTeIbHOCTH. OpraHu3aliiy B
COOTBETCTBHUH C TPAJAULUOHHBIMU POCCUNCKUMH COLIMOKYJIBTYPHBIMU U JyXOBHO-
HPaBCTBCHHBIMU LICHHOCTAMMU, IIPUHATHIMU B OGH.[GCTBG IpaBujiaM1 1 HOpMaMU MMOBCACHUA U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHUSA, CAMOPA3BUTHUS M COLMATM3ALINN 00YJarOIUXCS.
JInyHOCTHBIE Pe3yIbTaThl 0TPAKAT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:
I[MaTpuoTnyeckoro BoCMUTaHMus 1) IEHHOCTHOTO OTHOLICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HUCTOPUYCCKOMY U HAYUHOMY HACJICAUIO, IOHMMAHUA 3HAYCHHUA XUMHUYECKOU HAaYKH B ) XU3HU
COBPEMEHHOT0 00IIecTBa, CIIOCOOHOCTH BIaJIETh JOCTOBEPHON HH(OPMAIHEid O MepeoBhIX
JTOCTIDKEHUSX Y OTKPBITHAX MUPOBOM M OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTpOMCTBE MHpa U O0IIIEeCTBa;

I'paxaancKkoro BOCHUTAHMUS 2) IPEJCTABICHUS O COITHAILHBIX HOPMaXx M MPaBHIIaX
MEKIIMYHOCTHBIX OTHOIIIEHUU B KOJIJICKTUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B
OOIIIECTBEHHO MOJIC3HOH, yU4eOHO-HUCCIIE0BATEIILCKOM, TBOPUYECKOM U APYTUX BUAAX
JeSITeIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JICATEIILHOCTH TP BBHIIIOJTHCHUU
y‘-Ie6HBIX, IIO3HABATCJIbHBIX 3a/1a4, BBIIMIOJITHCHUH XUMHUYCCKUX OKCIICPUMCHTOB, CO3JaHNN
y4eOHBIX IPOEKTOB, CTPEMJICHHUS K B3aMOITIOHUMAHUIO U B3aMOIIOMOIIH B MpOIiecce ITON
y4eOHOMI JesTeNbHOCTH; TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHHE U MTOCTYIKU CBOMX TOBAPHUIIIECH
C TIO3UIIMY HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIECTBUI MOCTYIKOB,;
IleHHOCTH HAYYHOTO MO3HAHMS 3) MUPOBO33PEHUYCCKIX MPEICTABICHHUIA O BEIIECTBE U
XUMHUYECKON PEAKIINU, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTaBJISIONINX OCHOBY JIJIsl TOHUMaHUs CYIITHOCTH HAYYHOW KapTUHBI MUPA; MPEACTaBIECHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBSI3SIX YeIOBEKa C MPUPOTHON CPEIoi,
0 POJIM XUMHHU B ITIO3HAHUU 3TUX SaKOHOMepHOCTGI\/JI; 4) IIO3HaBaTCJIIbHBIX MOTHBOB,
HaITpaBJICHHLIX HA MMOJTYYCHUC HOBBIX 3HAaHWUU 110 XHUMHUH, HGO6XOI[I/IMI)IX JJIA 00BsICHEHUS
Ha0II0/1aeMBIX TIPOIIECCOB U SIBIICHUIL; 5) MO3HAaBAaTEIbHOMU, MHPOPMAITMOHHON U YUTATENHCKON
KYJbTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHHON pa0OTHI C y4eOHBIMU TEKCTAMH, CIIPABOYHOM
J'II/ITepaTypOI\/'I, AOCTYITHBIMH TEXHUYCCKUMHU CPEACTBAMU I/IHCbOpMaHI/IOHHBIX TCXHOHOFHﬁ;

6) nHTEpeca K 00yUEHHUIO U TMO3HAHUIO, JTI0O03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caMo00pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIHLCKOM IeATeIbHOCTH, K 0CO3HAHHOMY BBIOOPY

HaIIpaBJICHHOCTHU U YPOBHS 06yquI/IH B I[a.]'lLHefIH.IeM;
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®opMHUpPOBaHUSs KYJbTYPbI 310POBbsl 7) OCO3HAHUS LIEHHOCTHU U3HU, OTBETCTBEHHOI'O
OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha 3/J0OPOBBIM 00pa3 KU3HU, OCO3HAHUS
MOCJIE/ICTBUM U HENIPUATHUS BPEIHBIX IPUBBIYEK (YIIOTPEOIEHUS AJIKOI0Isl, HAPKOTHKOB,
KypeHus), He00X0IMMOCTH COOIIOACHUS PaBUII OE30MIaCHOCTH ITPU OOPALIEHUN C XUMHUUYECKUMU
BEIIECTBAMH B OBITY U pealIbHON KHU3HHU;

TpynoBoro BocnuTaHus 8) HHTEpeca K MPAKTUIECKOMY M3YUYCHHIO Mpodeccuii  Tpyaa
Pa3IMYHOIO POAA, yBaXKECHUE K TPYAY U Pe3yJbTaTaM TPYJAOBOMU ACATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE ITPUMEHEHMSI TPEMETHBIX 3HAaHUH 110 XUMHUH, OCO3HAHHOI'O BBIOOPA MHANBUIYaIbHOM
TPaeKTOPUU MPOJIOKEHHS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB M CITIOCOOHOCTH K
XUMHH, OOIIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIEITHON MPOPECCHOHATBHON
NesITeIbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; FTOTOBHOCTh aaliTUPOBAThCA B
npo¢eccHOHATILHOM Cpejie;

JKOJIOTHYECKOI0 BOCIIUTAHMUSA 9) SKOJIOTMYECKH 11€J1ECO00Pa3HOro OTHOIIEHHUS K IPUPOJAE Kak
HCTOYHUKY >KU3HU Ha 3eMJie, OCHOBE €€ CYILIECTBOBaHMs, IOHUMaHUsI LIEHHOCTH 3/10pOBOTO U
6e3omacHoOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (PM3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO, OCO3HAHMS IEHHOCTH COOJIIOICHUS ITPaBUII 0€3011aCHOTO MOBEACHUS
IIpH1 paboTe C BELIECTBAMU, a TAKXKE B CUTYyalUsIX, yTPOKAIOIINX 3J0OPOBBIO U )KU3HU JIIOJEH;

10) cnocoOHOCTH TPUMEHSTDH 3HAHHSI, TOJyYaeMble TPU U3YUYEeHUH XHUMUH, JUTS PEIICHHS 3a/1ad,
CBA3AHHBIX C OKPY’KAIOIIEW PUPOJIHON CPENOH, IOBBILIEHUS YPOBHS KOJIOIMYECKOU KYJIBTYPBI,
0CO3HaHMS INI00AIBHOrO XapaKTepa 3KOJIOrHYECKUX Npo0ieM U MMyTel uxX pelieHus NocpeCTBOM
METOJI0OB XUMUU;

11) 3x0I0TMYECKOr0 MBIIIJICHUS], YMEHHS pyKOBOJICTBOBATHCSI UM B [T03HABATEIBHOM,

KOMMYHHUKATUBHOM U COIMAJIbHOW MPAKTUKE.

MeTanpeaMeTHbIE Pe3YJIbTAThI

B cocraBe MeTarnpeIMETHBIX Pe3yJIbTAaTOB BBLACISAIOT 3HAUYUMbIE 1J11 (POPMUPOBAHUS
MHUPOBO33pEHUs 00IeHaYYHbIE TOHATHS (3aKOH, TEOpus, IPUHIIUII, TUIOTe3a, (aKT, cucTeMa,
MpOIIECC, SKCIIEPUMEHT U JIp.), KOTOPbIE HCIOIBb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
IpeMeTax 1 MO3BOJIIOT Ha OCHOBE 3HaHUHU U3 ATUX IPEeaMETOB (pOPMHUPOBATH MPEACTABIEHUE O
L[EJIOCTHOM HAay4yHOU KapTUHE MHpa, U YHUBEpCaJIbHbIe yueOHbIE 1ecTBUA (II03HABaTeNbHBbIE,
KOMMYHHKATHUBHBIE, PETYJISTUBHBIE), KOTOPbIE 00ECIIeUnBaIOT (POPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHWPOBAHUIO M OCYIECTBICHUIO YIEOHON JEATEIbHOCTH.
MeTanpeaMeTHbIe pe3yJIbTAThl OCBOCHHUSI 00pa30BaTeIbHON MPOTrPaMMBI IO XMMHUHU OTPAXKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU MIO3HABATEIbHBIMU JICUCTBUSMH, B TOM YHCIIE:

Ba3oBbIMHM JIoTHYeCKUMHU AelCTBUSAMH |) yMEHHEM HCIOJIb30BaTh TPUEMBI JIOTHYECKOTO
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MBIIJIEHHS] TP OCBOEHUH 3HAHUM: pACKPBIBATH CMBICI XUMUYECKUX MTOHATHH (BBLAEIATH UX
XapaKkTepHbIEe IPU3HAKHU, YCTaHABIMBATh B3aUMOCBSI3b C IPYTUMU IIOHATUSAMH ), UCIIOJIb30BaTh
MOHATUSA 1151 OOBACHEHUS OTIENbHBIX (DAKTOB U ABJIEHUI; BBIOUPATh OCHOBAHUS U KPUTEPUHU IS
KJIacCU(UKALMU XUMHUYECKUX BEIIECTB U XMMUYECKUX PeaKluil; yCTaHaBIUBaTh IPUYMHHO-
CIJICZICTBEHHBIE CBSI3U MEXAY 00bEKTaMHU M3YUYCHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHIyKTUBHBIE, IEIyKTUBHBIE, I10 aHAJIOTUH); J1E1aTh BIBOJIbI U 3aKIIOUEHUS;

2) yMeHHUeM IIPUMEHSATh B IIPOLIECCE IO3HAHUS MOHATHS (IIPEMETHBIE U METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCII0JIb3YEMbIE B XUMHHU, IPE0OPa30BbIBATh IIUPOKO
IIPUMEHSIEMbIE B XUMUHU MOJIEbHBIE IIPECTABICHNS — XUMHUYECKUN 3HAK (CUMBOJI 2JIEMEHTA),
XuUMU4eckas (opMyiia U ypaBHEHHE XUMHUYECKOH PeaKknyu — MPHU pelIeHUuH y4eOHO-
[I03HABATENbHBIX 33/1a4; C YYETOM 3TUX MOJIEJIBHBIX MPEICTaBICHUH BBIABIATh U
XapaKTepu30BaTh CYLIECTBEHHBIE IIPU3HAKU U3y4aeMbIX 00bEKTOB — XMMHUYECKUX BE IIECTB U
XUMHAYECKHX PEaKIii; BEISBIATH OOIINE 3aKOHOMEPHOCTH, TPUYMHHO-CIIEICTBEHHBIE CBS3H U
IIPOTUBOPEYUS B U3yUaeMBbIX IIPOLECCAX U SIBICHUSX; Ipe/yiaraTb KPUTEPUH JIJIs BBISBICHUS ATUX
3aKOHOMEPHOCTEN U MIPOTUBOPEUNIl; CAMOCTOSITEIBHO BBIOMPATh CIIOCO0 pelieHus yueOHoM
3aJjauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUs, BBIOMpaTh Haubosee MOAXO NN C
y4€TOM CaAMOCTOSTEIbHO BbIIECIIEHHBIX KPUTEPUEB);

BazoBbIMHu Hcci1e10BaTeIbCKMMH e CTBUSIMU

3) yMEHHEM UCIOJIb30BaTh IOCTABICHHBIE BOIPOCH! B KAYECTBE NHCTPYMEHTA IIO3HAHMUS, A TAKXKe
B Ka4eCTBE OCHOBBI JUIsl (POPMUPOBAHMS TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMbIX
CYKJICHUU;

4) mproGpeTeHue OMbITa MO MJIAHUPOBAHUIO, OPraHU3ALMU U IPOBEACHUIO YUEHUUECKUX
AKCIIEPUMEHTOB: YMEHHE Ha0JI01aTh 32 XOJ0M Ipolecca, CaMOCTOATEIbHO TPOrHO3UPOBATh €T0
pe3yabTat, GopMyIMPOBaTh OOOOIIEHHS U BBIBOABI 110 pe3yJIbTaTaM MPOBEIEHHOIO OIIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHON padoTe;

Padoroii c undgopmaumei

5) yMeHueM BbIOUpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH NH(OPMALIMIO PA3IMUHbIX BUJIOB U
¢bopM npencTaBieHus, MOJyYaeMyto U3 Pa3HbIX HICTOYHUKOB (Hay4YHO-TIOMYJIsIpHAs TUTepaTypa
XMMHUYECKOT0 COICpP KaHus, CIIpaBOYHbIe T0coOuUs, pecypchl IHTepHeTa); KpUTUYECKH
OLIEHHUBATh IPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM IPUMEHSTh pa3IMuHble METO/IbI U 3alpOChl IIPU MOKUCKE U 0TOOpe MH(pOPMaLIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JIJIsl BHITOJIHEHHUS Y4eOHBIX U TIO3HABATENIbHBIX 3a/1a4
OIpeIeIEHHOTO THIA; TPUOoOpeTeHNe ONbITa B 001aCTH UCIIOIB30BaHUs HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIb TypOIl aKTUBHOT'O UCIIOJI30BAHUS Pa3IMUHBIX

MTOMCKOBBIX CHCTEM; CAMOCTOSITENIbHO BBIOUPATh ONTUMAIBHYIO (POPMY IIPEICTaBICHUS
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nH(OPMAILIUY U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECTIOKHBIMH CXEMaMHU, TUarpaMmMamH,
apyrumu Gpopmamu rpauku U ©X KOMOMHALUAMU;

7) yMEeHHEM UCIONIb30BaTh U aHAJIM3UPOBATH B IIpoliecce Y4eOHOM U hccie10BaTeNIbCKOn
JEesITeIbHOCTH UH()OPMALIUIO O BIUSIHUM TPOMBIIIJICHHOCTH, CEJIbCKOT0 X0351CTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKPY>KaIOILIEeH MIPUPOIHON CPEbI;

YHuBepcaIbHbIMH KOMMYHHKATHBHBIMH J1€HCTBUSIMU

8) yMeHueM 3a/1aBaTh BOMPOCHI (B X0J1€ JUAIOTa /WM TUCKYCCHH) IO CYIIECTBY 00CYX)aaeMOM
TeMbI, (GOPMYIHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BBITIOJIHEHUSI IPEATI0KEHHOM 3a/1a4H;
9) npuoOpeTeHne OMbITa MPE3CHTAIIMH PE3YIHTATOB BBHITIOJHEHUS! XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaTopHOTo OMbBITA, TAOOPATOPHON PAOOTHI IO UCCIICOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOCKTA);

10) 3aMHTEpeCOBAaHHOCTh B COBMECTHOM CO CBEpCTHUKAMU MTO3HABATENILHOMN U
HCCIIeIOBATEIILCKOM JICITETLHOCTH TIPH PEIICHUU BO3HUKAIOIIUX MTPOOJIEM Ha OCHOBE yUETa
OOIIMX UHTEPECOB U COTIIACOBAHHMSI MO3UIHA (00CYXIeH!s, 00MEH MHEHUSIMH, «MO3TOBBIC
HITYPMBD», KOOPIUHAIMS COBMECTHBIX JIEUCTBUM, OIIpe/IeJICHHEe KPUTEPHUEB 10 OLIEHKE KauecTBa
BBITTOJTHCHHOM pabOTHI U JIp.);

YHuBepcaTbHBIMH PETyJIATHBHBIMHU 1€ CTBUSIMH

11) yMeHHEM CaMOCTOSTEILHO ONPEIEISITh IETH e TSIIBHOCTH, IIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIHMPOBATH U MTPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JCSATCIILHOCTD, BRIOMPATh
Hauboee 3 exTuBHBIE CIOCOOBI pelieHus y4eOHbIX U MO3HABATEeIbHBIX 3a/a4,
CaMOCTOSITENTHO COCTABIISITh UM KOPPEKTHUPOBATH MPEJIOKEHHBIN alTOPUTM JEHCTBHM MPU
BBITIOJTHEHUH 3a/IaHUN C YIETOM TIOJydeHUST HOBBIX 3HAHHUIA 00 M3y4aeMbIX 00BEKTaxX —
BEIECTBAaX U PEaKIIHsIX; OIICHUBATH COOTBETCTBUE TIOJYUYESHHOTO Pe3yJIbTaTa 3asBICHHOMN TSI,

12) YMCHHUEM UCIIOJIB30BATh U AHAJIIM3UPOBATE KOHTCKCTBI, MIPCAJIaracMbIC B YCIIOBUU 3aJIaHH.

IIpenMeTHBIE PE3YJIbTATHI

B cocraBe npeMeTHBIX Pe3yIbTaTOB [0 OCBOCHUIO 00s3aTEILHOIO COACPIKAHUS, BBIICISIOT:
OCBOEHHbIE 00yUaIOIIMMUCS HAy4HbIe 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBUH, crieudpruecKue
JUIS IPEIMETHOM 0051acTH « XUMUS», BUJIBI IEATEIILHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS, €T0
MHTEpIIpEeTaIH, TPeoOpa30BaHNIO0 U MPUMEHEHHUIO B Pa3IMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.
[IpenMeTHbIE pe3yabTaThl IPEICTABICHBI 10 TOJaM 00YUYEeHHs U OTpaXkatoT ¢(h)OPpMUPOBAHHOCTH

y 00y4aIOIUXCH CJIeYIOIMMNX YMEHHUIH !

S8 KVIACC

1) PACKPLIBATH CMbICJI OCHOBHBIX XUMHNYCCKUX MMOHSTHM: aToOM, MOJICKYJIA, XUMHUYECKUM
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3JIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEUIECTBO, CMECH (OJHOPOAHAS U HEOJHOPOJIHAS ),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsI M MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBast 10JIl XMMHUYECKOT0 3JIEMEHTa B COEIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KUCJIOTA, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIEHUS, XMMUYECKast
peaxiusi, KaaccuGuKaIus peakiuii: peakiiuu COSANHCHUS, PEAKIUH PA3TI0KEHUS, pEaKIIHH
3aMeIIeHUs, peakui 0OMeHa, 9K30- U YHIOTCPMUICCKUE PEaKIIUU; TEIUIOBOM A (eKT peakuuu;
SJIPO aTOMa, SJIEKTPOHHBIH €O aToMa, aTOMHasi OpOUTAallb, PaIUyC aTOMa, XUMHUYECKasi CBA3b,
MOJISIPHASL M HETIOJISIpHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, aHUOH, PacTBOp,
MaccoBas J10JIsl BellecTBa (MPOLEHTHAsE KOHIICHTPALIKs) B PaCTBOPE;

2) WIUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHH (CM. 1. 1) U IPUMEHSTH
3T NOHATHUS IPU ONMCAHUU BEIIECTB U UX IIPEBPAILCHHUI;

3) MCIOJIb30BATH XHMHUYECKYI0 CHMBOJIMKY JIJIsl COCTaBICHUS (POPMYJT BELIECTB U yPaBHEHHIA
XUMHYECKUX PEAKIIU;

4) onpenesiTh BaJEHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHD
OKUCJICHHUS AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; MPUHAJIEKHOCTh BEIIECTB K OMpeeIEHHOMY
KJIaCCy COoeIMHEHUM 1o (GopMysiaM; BUJl XUMUYECKOM CBS3U (KOBAJICHTHAS! M HOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

5) packpbiBath cMbica [lepuoanyeckoro 3akona /1. . MeneseeBa: 1eMOHCTPHUPOBATh
MMOHUMAaHHUE TIEPUOINYECKON 3aBUCUMOCTH CBONCTB XMMUYECKUX IJIEMEHTOB OT MX MOJIOKEHHUS B
[lepuoanueckoii cucteme; 3aKOHOB COXPAaHEHHUs MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOTaJIpO; OMHUCHIBATH U XapaKTEPU30BaTh TAOIUYHYIO HopMy
[Tepuoanueckoil CUCTEMBl XUMHUYECKUX DJIEMEHTOB: Pa3inyaTh MOHITHS «TJIaBHAs MOATPYTIIa
(A-rpynma)» u «mo6ounas noarpymmna (b-rpymnma)y, Manbie 1 00IbIINE TEPUOBI; COOTHOCUTD
0003Ha4YeHHUsI, KOTOpbIe UMeIOTCs B Tabnuie «[leproaudeckas cucreMa XUMUYECKUX SJIEMEHTOB
J1. 1. MennieneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsia spa, o0IIee YUCIIO SIEKTPOHOB U PACTIPECIICHUE UX T10 DJIEKTPOHHBIM CJIOSIM);
6) kJaaccupUIMPOBATH XUMUYECKUE 3JICMEHTBI; HECOPTaHHUECKUE BEIICCTBA; XUMUIECKHE
peaxiuu (1Mo YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY dh(DeKTy);

7) xapakTepu30BaTh (OMHCHIBATDH) OOIIHE XMMHUYECKHE CBOMCTBA BEIIECTB PA3THUHBIX
KJIACCOB, TTOATBEPIK/IAsi ONTMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUi;

8) NnporHo3upoBaTh CBOICTBA BEIICCTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO COCTaBa;
BO3MO’KHOCTH MIPOTEKAHUSI XMMUYECKUX MPEBPALEHUN B PA3IMYHBIX YCIOBUAX;

9) BBIYMCISATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYFO MAcChl BEIIECTB; MACCOBYIO JIOJTIO

XMMHYECKOT0 3JIeMEHTa 1o (HopMyJie COeTMHEHUS; MAaCCOBYIO JOJIIO BEIIECTBA B PaCTBOPE;
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IIPOBOJUTH PACYETHI 10 YPABHEHHUIO XMMUYECKOM PEaKIUu;

10) npuMeHATH OCHOBHBIC OTIEPAIIH MBICIUTEIBHOM ACATEILHOCTH — aHAJIM3 U CHHTE3,
CpaBHEHME, 000011IeHIEe, CUCTEMAaTH3alHI0, KJIacCU(PUKALUIO, BbIIBJICHNE IPUUYUHHO-
CJIEICTBEHHBIX CBSI3€U — I U3Y4YCHHsI CBOMCTB BEILIECTB U XUMUUYECKUX PEaKLIUN;
€CTECTBEHHO-HAY4YHbIE METO/IbI [I03HAHUS — HaOJII0JEHUE, U3MEPEHUE, MO/IETUPOBAHUE,
AKCIEPUMEHT (pEaIbHBIN U MBICIICHHBIN );

11) crexoBaTh NMpaBHJIAM NOJIB30BAHUS XUMHYECCKON ITOCYI0i U 1a00paTOPHBIM
000pyI0BaHUEM, A TAK)KE MPaBUJIaM OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSMH 10 BBIITIOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OIBITOB IO MOJYUYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (BOJOPOa U KUCIOPO/1a), IPUTOTOBICHUIO PACTBOPOB C
OIIpeAeIEHHON MacCOBOM J0JIEM paCTBOPEHHOTO BEILECTBA; INIAHUPOBATH U ITPOBOAUTH
XMMHMYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C IIOMOILBIO

WHIUKATOPOB (JaKkMyc, heHondranenH, MeTHIIOPAHXK U JIp.).

9 KJIACC

1) packpbIBaTh CMbICJ OCHOBHBIX XUMUYECKUX TOHATHI: XUMUYECKUN AJIIEMEHT, aToM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CJI0KHOE BEIIECTBO, BaJIECHTHOCTB,
3JEKTPOOTPULATENBHOCTb, CTEIIEHb OKUCIICHUS, XUMUYECKasl peaKiysl, XUMUUYECKasl CBS3b,
TeII0BOM 3 dEeKT peakiru, MOJIb, MOJISIPHBIN 00BEM, PACTBOP; SIEKTPOIUTHI, HEITEKTPOJIUTHI,
AJIEKTPOIUTUIECKAs JUCCOLUAIHS, PEAKIIM HOHHOTO OOMEHa, KaTajJnu3aTop, XUMUIECKOe
paBHOBeEcHE, 00paTUMbIE U HEOOPATUMBIE PEAKITUU, OKUCITUTEIbHO-BOCCTAHOBUTEIBLHEIE
peaKUrH, OKUCIUTEND, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIIEHUE, aJUIOTPOIINS,
amM(pOTepHOCTh, XMMHUYECKas CBSA3b (KOBAaJICHTHASI, NOHHAS, METAITNYEeCKas ), KpUCTAIITNIeCKast
peleETKa, KOPPO3HUs METAJUIOB, CIUIABbI; CKOPOCTh XUMHUYECKOW PEaKIWH, MPEIETBbHO JOMYyCTUMAS
koHueHTpauus (ITJIK) Bemectsa;

2) MULUTIOCTPHPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUAX MOHATHH (CM. T1. 1) U MPUMEHSTH
9THU MOHSTHSA IIPU ONMCAHUU BEIIECTB U UX IIPEBPALLCHHUIM;

3) HCmoIL30BaTh XUMHYECKYI0 CHMBOJIMKY TSI COCTaBJICHUs (hOPMYJI BEIIECTB U YPaBHEHU I
XUMHYECKUX PEAKIIU;

4) onipenesiTh BAJICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX DIIEMEHTOB B COCMHEHHSIX
Pa3IMYHOrO COCTaBA; MPUHAJIEAKHOCTD BEMIECTB K ONPEACIEHHOMY KJIACCy COEAUHEHUM 110
dbopmynaM; BUI XUMHUYECKOHN CBSA3M (KOBaJCHTHAs, MOHHAS, METAIITHYECKAs ) B HEOPTaHUYECKHUX
COCTMHEHMSX; 3apsil MOHA IO XUMHYECKOU opMyIie; XapaKkTep Cpellbl B BOAHBIX PAaCTBOpax
HEOPraHWYECKUX COCIUHEHNN, TUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOIO BELIECTBA;

5) packpsbiBath cMbica Ilepuonnyeckoro 3axkona /1. U. MenaesieeBa u 1eMOHCTPHPOBATH
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ero NOHMMAaHMe: ONMCHIBATh U XapaKkTepu30BaTh TabanuHyto Gopmy [lepronndeckoii cuctembl
XUMHYECKHUX 3JIEMEHTOB: Pa3INiaTh MOHITHS «TJaBHAs oArpynmna (A-Tpymnma)» u «modouHas
noarpynna (b-rpynmna)», mainelie v 60JbIIME TEPUOBI; COOTHOCUTH 0003HAYEHHUSI, KOTOPHIE
UMEIOTCS B IEPUOANYECKON TaOHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sApa, 001Iee YUCI0 SJIEKTPOHOB U paclpeieieHue uxX
T10 JIEKTPOHHBIM CIIOSIM); OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB 3JIEMEHTOB
U UX COEJIMHEHUH B Mpejesiax MajbIX MepruoJI0B U TIaBHBIX MOATPYIII ¢ yYETOM CTPOSHUS X
aTOMOB;

6) kIaccupUIMPOBATH XUMHUYCCKUE SJIEMEHTHI; HEOPIrAHUYECKUE BEIIECTBA; XUMHUYCCKUE
peakimu (TI0 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3 (deKTy, 1o
M3MEHEHHUIO CTENEHEH OKUCICHUS! XUMUYECKUX 3JIEMEHTOB);

7) xapaKTepu30BaTh (OIUCHIBATH) OOIIKE U CIIEHU(PHUCCKHE XUMHYECKHE CBOMCTBA MPOCTHIX U
CIIO’KHBIX BEIIECTB, OATBEPIK/Iasi OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YpaBHECHHUN
COOTBETCTBYIOIMX XUMUYECKUX PEAKIIHIA;

8) cocTaBJAATH YpaBHEHUS SJIEKTPOIUTHUECKOMN AUCCOIMALINY KUCTIOT, IEeTI0UYei U COoNel;
TMIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIMii HOHHOTO 00MEeHa; ypaBHEHUS pPeaKIHid,
MOJITBEPKTAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBSI3M MEXKIY BEIIECTBAMHU PA3ITUIHBIX
KJIaCCOB;

9) pacKkpbIBaTh CYIIHOCTh OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MTOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

10) mporHo3upoBaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS; BO3MOKHOCTH
MPOTEKaHUS XUMUYECKHUX MPEBPAIICHUI B PA3IMYHBIX yCIOBUSX;

11) BBIYMCJISITH OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MaCCOBYIO
JI0JTF0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJie COETUHEHNUS; MAaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOH peaKInu;

12) ciienoBaTh MpaBWJIAM I0JIb30BAHUS XUMUYECKOM TIOCY/I0H 1 JIAOOpaTOPHBIM
000pyI0BaHUEM, a TAK)KE TIPABUIIaM OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSIMH 1O BBIITOJHEHHIO Ja00PAaTOPHBIX XUMUYECKHUX OIBITOB IO MOJYYSHHIO U
coOHnpaHHIo ra3000pa3HbIX BEUIECTB (aMMHUaKa M YIIEKUCIIOro rasa);

13) mpoBoaMTH peaKIMu, MOITBEPIKIAIONINE KAaUeCTBEHHBIH COCTAB PA3IUYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IyTEM XJIOPHUA, OpoMuUa-, HOaUA-, KapOoHaT-, pocdar-, cuiImKar-,
cynb(har-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS U HOHBI H3YYEHHBIX METAJIIIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX PaCTBOPAX HEOPTraHMYECKHX BEILECTB;

14) npuMeHSITH OCHOBHbIE ONEPAIIMU MbICJIUTEILHOI JeATeJIbHOCTH — aHaN3 U CHHTE3,

cpaBHEHHUE, 0000IIEHHE, CHCTEeMAaTU3aIMIO, BBISBIICHUE PUINHHO-CIIC/ICTBEHHBIX CBS3EH — JJIA
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HU3YyYCHUMA CBOMCTB BCIICCTB U XUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHO -HAYYHbIC MCTO/bI ITO3HAHUA

— Ha0Jr01IeHue, N3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH).

YYEBHO-TEMATUYECKWM IJIAH Ha 2023-2024 Y4eOHBI 1oj
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8 ki1acc (2 yaca B HefeJ110, BCero - 68 yacoB)
Y4ebnuk - I'adpueasin O.C., Ocrpoymos U.I'., Ciraakos C.A. Xumus 8 kiacc,
M., «IlpocBemenue», 2019.

Ne HauMeHoBaHue KoaunuecTBO B ToM umnciie HA DJIeKTPOHHbIE
TeM 4acoB 10 NpoBe/IeHne uudgposbie
nporpamme | Ipaktuueckn | KonTpoas | o0pasoBaTejbHbIe
x paodor (ITP) HBIX pecypcbl
padot
(KP)
Paznea 1. IlepBonavanbHble XuMHYecKHe NOHATHSA (20 4)

1 |Temal. ) 2 IIporpamma no
XuMusi — BasKHasl XUMMHU 1S 8 KJ1acca
o0J1acTh cTp.47
€CTeCTBO3HAHUS U http://him.1september
NPaKTHYEeCKOMI .ru Ennnas
AeATeJIbHOCTH komuteknus LIOP:
yesioBeka (5 4) [Ipenmernas

KOJUIEKITUSL « XUMUS»

2 | Tema 2. 15 1
BemecrBa n
XHMHYECKHe

peakuuu(1S 1)

Paznen 2. BaxHeiilne npeacTaBUuTeId HEOPraHUYeCKUX BellleCTB

(33 )

3 | Tema 3. 5 1 http://him.1september
Bo3ayx. Kucaopon. .ru Equnas
IlousiTue 06 komuteknus LIOP:
okcuaax (5 v) [Ipenmernas

4 | Tema 4. 5 1 KOJJIEKIMSA « XHAMHUS»
Bonopon. Ionsitne http://school-

0 KHCIOTAX M COMSIX coIIe(_:tlon.edu._ru/coIIe
ction/chemistry
59
EcrecTBeHHO-

5 | Tema 5. 5 Hay<HBIC
KoanuyecTBeHHbBIE OKCHNCPUMCHTBL.
OTHOLICHHSI B XUMHUSI. K?J'IJ'IGKHI/ISI
xumun (5 u) Poccuiickoro

6 | Tema 6. 7 1 1 00111e00pa3oBaTeIbHO
Bona. PacTBopbl. ro nopraia
ITousitue 00
OCHOBaHUAX (7 4)

7 | Tema 7. OcHOBHBIE 11 1 1

KJIacChl
HEOpPraHn4ecKux
coequHeHuii(11 u)

Paznen 3. Ilepuoauyeckuii 3akoH u [lepuoauyeckas cucrema
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xumudecknx 1eMmeHToB JI. U. MenaeneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBHUTE/IbHbIC PEaAKIIUH
(A5 49)

8 | Tema 8. 7 http://him.1september
Iepuoguyeckui .ru Equnas
3aKO0H U komuteknus LIOP:
Mepuoauveckas [Ipenmernas
cucreMa KOJUIEKIUS «XHUMHUSD
XUMHYECKHX www.periodictable.ru
3JIEMEHTOB COopHuK cTaTei o
J1. U. MenesieeBa. XUMHUYECKUX
Crtpoenue atoma 3JIEMEHTAX,
(79) WJUTIOCTPUPOBAHHBIN

9 | Tema 9. 8 1 3KCHEPUMEHTOM
Xumuueckast
CBSI3b.

OxucauTebHO-
BOCCTAHOBHUTEJbHbI
e peaknuu (8 4)
Hroro 68 4

YUYEBHO-TEMATHYECKHH ILJTAH Ha 2023-2024 y4eOHblii roa

9 kiacc (2 yaca B He/eJII0, BCEro - 68 yacon)
Y4ueonuk - I'adpuesasin O.C., Octpoymos U.T'., Cinagkos C.A. Xumus 8 kiiacc,
M., «IlpocBemenuney, 2019.

Ne HaumeHoBaHue TeM Kouu B TOoM umciie Ha DJIeKTPOHHbIE
n/n 4ecTB NpoBeJIeHue undposbie
(4 IIpakTuye | KoHTpO/BH o0pa3oBartenb
4acoB CcKHe bIX HbIe pecypchl
no padoThI pador (KP)
nporp (ITP)
amme
Paznen 1. BemecTBo U xumnueckue peakuuu (19 4)
1 IloBTOpEHUE 6 1 ITporpamma
U yriy0JjeHne 3HAaHUH OCHOBHBIX 10 XUMHUM is 8
pa3aenoB Kypca 8 kiaacca (6 1) KkJjacca crp.47
http://him.1septe
2 | Tema 1. 4 P P
— mber.ru Enunas
OcHoBHBIE 3aKOHOMEPHOCTH )
ol kosekius [OP:
XHMHYECKHUX peakumii (4 1) TpemmerHas
3 | Tema 2. 9 1 1
—_ KOJUICKIUS
DJIeKTPOIUTHYECKAS] TUCCOIUALIHS.
«XHUMUS
XuMu4ecKHe peakuuy B pacTBopax
(9 1)
Pasnen 2 Hemerainl u ux coeqnnenusi (25 yacoB)
4 | Tema 3. 4 1
O0wmas xapakTepucTHKa http://him.1septe
XuMHuuYeckux 3jiemMenToB VIl A- mber.ru Enunas
rpynnsl. I'anorens! (4 4) kosutekuust LIOP:
5 | Tema 4. 5 [Ipenmernas

23




OO0mas xapakTepucTUKA KOJUJIEKIUS
XHUMHYECKHX 3J1eMeHTOB VI A- «XUMU»
rpynmnsl. Cepa u eé coeTHHEHHS. http://school-
(54) collection.edu.ru/

6 | Temas. 7 1 collection/chemis
Oo0mas xapakTepucTuKa try EcrecTBeHHO-
XUMHUYECKHUX YJIEMEHTOB V A- Hay4YHBIC
rpynnsbl. A30t, pocop u ux JKCIIEPUMEHTBI:
coennHenus . (7 1) XUMHUSL.

7 | Tema 6. 9 2 Konnekmus
OO0mas xapakrepucTuka Poccuiickoro
XMMHUYECKHX 3J1eMeHTOoB IV A- o0meobpaszoBare
rpynnsl. Yrijiepoa u KpeMHHii U ux JBHOTO MopTaja
coequHeHus. (9 v)

Pasjnen 3. Merajiibl u ux coeqnHeHus (21 v)

8 | Tema 7. 4
OO01ue cBolCTBA METAJLIOB. (4 1) http://him.1septe

9 | Tema 8. 17 2 mber.ru Enunas
BaskHeiinmue MeTa/LIbl M HX kosmekius [OP:
coennHenus. (17 1) [Ipenmernas

KOJUICKIIUS
«XHUMUSI»
Paznen 4. Xumus u okpy:kawomasn cpeaa (3 4)

10 | Tema9. 3
BemecTBa 1 MaTepHaIbI B JKH3HH http://him.1septe
yejoBeka. (3 4) mber.ru Enunas

komteknus LIOP:
[Ipenmernas
KOJUTCKIIUSA
«XHUMUSI»
Hroro 68 7
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TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 gacoB 1o 2 4aca B HEAEIIO,

. 8 KJace Bcero 68 yacos

Tema

OcHOBHOE COACPIKAHUC

BI/II[BI JACATCIIBHOCTH yUallluXCs

Pasnen 1. Ilepsonauan

bHble xumuueckue nonwamus (20 1)

Tema 1.

Xumus — BaskHasl
00J1aCcTh
€CTeCTBO3HAHMSA U
NMPaKTHYEeCKOMH
JesATeJIbHOCTH
yesoBeka (5 4)

[Ipenmer xumuu. Ponp xumuu B
YKU3HH YeJIOBEKa. XHUMHUSI B CUCTEME
HayK. MeTo/bl MO3HAHUS B XUMHH.
Tena u Bewecta. Pusnyeckue
CBOMCTBA BEILLIECTB. ATperaTHoe
cocTosiHUe BellecTB. UncTbie
BewiecTBa 1 cMecu. CriocoObl
pazaeneHus cmeceil. PU3nYecKue u
XUMHUYCCKHE siBNIeHUS. [Ipu3HaKy u
YCJIOBHSI POTEKAHUS XUMUUECKUX
peakiuii. 3HaKOMCTBO € MpaBUIIaAMU
0€301acHOCTH ¥ MPpUEMaMH pabOThI
B XMMHYECKOH JIabopaTOpHH.
JemoncTpanuu 1. JlaboparopHoe
obOopyaoBanue. 2. Pa3inuuHblie BUJIBI
XUMHUYECKOH mocyabl. 3. O0pa3ibl
BemecTB. 4. CriocoObl pa3aeneHus
cmeceit (punbTpoBaHue,
BBINIAPUBAHUE, TUCTUILIALINSA,
xpomarorpadusi). Jlaboparopusie u
MpaKTU4eCKre paboThl
JlabopaTopHsbie onbIThl: Oniucanue
(u3MYECKNX CBOWCTB BELIECTB.
Paznenenne cmecu ¢ moMonibIo
MarHmra.

IIpakTnyeckne padornr: Ne 1.
[IpaBuna paGotsl B 1abopaTopun

Y TIPUEMBI OOpaIeHUsI C
71a00paTOpHBIM 000PYI0BAaHUEM.
IIpakTuuyeckas padora Ne 2.

Paznenenne cmeceii. AHAJIN3 TTOYBEI.

* PacKpbIBaTh CMBICI H3y4aeMbIX
TTOHSTHH.

*PackpbIBaTh POJIb XUMHH B
NPUPOJIE U )KU3HU YENIOBEKa, e
CBSI3b C APYTMMH HayKaMHU

* Pa3nuuaTh YUCTHIC BEIIECTBA U
CMecCH; OJTHOPOIHBIE U
HEOJTHOPO/IHBIE CMECH.

* Paznuuath puznyeckue u
XHUMUYECKHE SBICHUSI.

* OnpenensaTb Npu3HaKH
XMMHUYECKHX PEaKINH U YCIOBHS
UX TIPOTEKaHUSI.

* CrietoBatTh npaBUiIaM
N0JIb30BAaHUSI XUMHYECKOM
MOCYI0# 1 TabOpaTOPHBIM
000pyI0BaHMEM, a TAKKE
npaBwiIaM oOpalleHus ¢
XUMHYECKIMH BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKIHUSA- MU
10 BBIMOJIHEHUIO MPAKTHUECKUX
pador.

* [ImaHupoBaTh U MPOBOIUTH
XUMHYECKHH SKCIIEPUMEHT 10
W3YYEHUIO U OTIHCAHUIO
(U3NIEeCKHUX CBOICTB BEIIECTB,
CIIOCO00B pa3zeneHus cmeceit
BEIIIECTB.

* Mcnonb30Bath Npu
BBINOJIHEHUH YUeOHBIX 3aaHUH U
B IIPOIIECCE MCCIIEI0BATENbCKOM
JeSITeTbHOCTH HAy4YHO-
MOIYJISIPHYIO JINTEPATy Py
XUMHYECKOTO COAEepPIKaHus,
CIpaBOYHBIC MaTEPHAJIbI,
pecypcsl nTepHera.
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*BricTpanBaTh pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha nHpoOpMaIHIO U3
y4eOHHKA U CIIPaBOYHbIX
MaTEepUajIoB, IPaAMOTHO
MCII0JIb30BaTh U3y4YECHHBIN
MOHATUIHBIN arapar Kypca

XUMHU.

Tema 2.
BemecrBa n
XHMHYeCKHe
peakuuu(15 u)

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE
3JIEMEHTHI. 3HaKHU (CHMBOJIbI)
XUMHYECKHUX 31EMEHTOB. [IpocThie
U CJIOKHBIE BenlecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.
Xumunyeckas popmya.
BasieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA
cocraBa BeulecTB. OTHOCUTENbHAS
aTomHasi Mmacca. OTHOCHUTENIbHAS
MOJICKYJIsIpHast Macca. MaccoBas
JI0JISI XUMHUYECKOT0 JIEeMEHTA B
coeguHeHNU. PU3NYECKUE U
XUMUYECKUE SABJICHUS. XUMUYECKas
peakuus. [Ipusnaku u ycinoBus
MIPOTEKAHUS XUMUYECKHUX PEAKLIUM.
XUMUYECKUE ypaBHEHUS. THUIIbI
XUMHYECKHUX peakIuii (coeau
HEHUsI, Pa3JIOKCHHUS, 3aMEIICHUS,
oOMeHa). 3aKOH COXpaHEHUS MacChl
Bemects. M. B. JIomoHOCOB —
Y4YEHBI-IHIUKIIONEIUCT.
JdemoncTpanuu

duznyeckue siBIeHUs (pacTUpaHue
caxapa B CTyIIKe, KHIIEHUE U
KOHJICHCA [IMS BOABI U T. 11.).
Xumudeckue siBfieHus (ropeHue
CBEYH, PA3JIOKEHUE caxapa,
B3aUMOJICVICTBUE CEPHOM KHUCIIOTHI C
XJIOPUAOM Oapusi, pa3ioKeHne
ruapokcuaa meau(Il), B3anmo-
JIEHICTBUE XKeEJe3a C CEPOH,
B3aUMO/ICIICTBUE Kelle3a C
pactBopom cosi meau(1l)).

OnbIT, WITIOCTPUPYIOIIMH 3aKOH

* [IpuMeHSTh eCTECTBEHHO-
HayYHbIE METO/Ibl IO3HAHUS (B
TOM YHCJIE HAOIIOIEHHE,
MOJICIIUPOBAHHE, IKCTIEPUMEHT)
¥ OCHOBHBIE OTIepaluu
MBICITUTEIILHON 1eATeIbHOCTH
(cpaBHEHME, KTacCH(pUKAIIHA)
JUTSI U3y4YEHUS BEIIECTB U
XUMHUYECKUX PEaKIIUu.
*PackpbIBaTh CMBICI U3y4a€MBbIX
MOHATHUI U 3aKOHOB U IPHMEHSTh
9TH MOHATUS TIPH ONTHUCAHUT
CBOICTB BEILIECTB U UX
IIPEBPALLCHUI.

*Paznuuath pU3ndecKue u
XUMHYECKUE SBIICHUS, OOBSICHSTD
UX CYIIHOCTH C TOUKH 3pEHUs
aTOMHO-MOJIEKYJISIPHOTO YYEHHUS
*OnpenensTh NPU3HAKU
XUMHYECKUX PEaKINH, YCIOBHS
UX MPOTCKAHMUS.

* OOBSACHATD CYIIHOCTb
bU3NUECKUX U XUMHUYECKUX
SBJICHUH C TOUKH 3pEHUSI aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.
*Knaccugpunuponatb
XUMUYECKHUE PEAKINH (110 YHCITY
Y COCTaBY pearupyronmx u
00pa3yromuXcs BEIIECTB).
*CocTaBisiTh POPMYJIBI
OMHAPHBIX BEIIECTB 1O
BAJIEHTHOCTH U ONIPENENATh
BaJICHTHOCTH 1O (opMyIaM
BEIIIECTB.

* PaccTaBisiTh KOO PHUIHUEHTHI B
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COXpaHEHUsI MacChI.
JlabopaTopHble H IPAKTHYECKHE
padoThI

JlabopaTopHble ONBITHI:
[Tpumeps! puznueckux sBICHUM
(TUTaBJICHHE BOCKA, TasTHUE JIB/IA).
[Ipumepbl XUMHUYECKUX SABICHUM
(mpoxanuBaHue METHOU
IIPOBOJIOKH, B3aUMOJIEHCTBHE MeTa
¢ KucnoToi). Moienu aToMOB U
MOJIEKYII.

Bviuucnenus — OTHOCUTEIBHOU
MOJIEKYJISIPHOM Macchl BEIIEeCTB; —
MaccOBOM JOJM XUMUYECKOTO
3JeMeHTa 1o (hopMyIie CoeTMHEHUs

KountpoJabHnas padora Nel no reme
«IIepBoHaUaTbHBIE XUMUYECKUE
TTOHATHS)

YPaBHEHHSIX XUMUYCCKHUX
peaKuui.

* CnenoBath IMpaBUIaM
MIOJIb30BAHUST XUMUYECKOM
MIOCYI0H 1 JTabOpaTOPHBIM
000pyTIOBaHUEM, a TAKKE
npaBuIaM oOpaIeHHs C
BEILIECTBAMH B COOTBETCTBUH C
HUHCTPYKIHUSMH 110 BBITOJTHCHUIO
1ab0PaTOPHBIX XUMHUYECKHIX
OIIBITOB.

* Mcrosib30BaTh MpH
BBINTOJIHEHUH YYEOHBIX 331aHUH U
B IIPOIIECCE MCCIIEIOBATEIbCKOM
JESITETTLHOCTH.

*Hay4YHO-TIONYJISIPHYIO
JUTEPaTypy XUMHUYECKOIO
COJIepKaHus, CIpa BOUYHbIE
Marepuainsl, pecypcel IHTepHeTa.
*BpIcTpanBaTh pa3BEPHYTHIC
MIMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha HH(pOPMAIHIO 13
y4eOHHKA U CIIPaBOYHBIX
MaTepUajioB, FPaMOTHO
MCII0JIb30BaTh U3y4YEHHBIN
MOHATUMHBIN anmnapar Kypca
XUMHH

Pazgen 2. Baxkneiilue npeacTaBuTes I HeopraHuyeckux pemects (33 u)

Tema 3.

Bozayx. Kucaopon.
IMonsiTHe 00 oKkcHaAX
(5w

Bo3agyx — cMmech ra3zos. Cocras
Bo3ayxa. Kuciopoa — sneMeHT u
mpocroe Beme- cTBo. O30H —
AIIOTPOINHAS MOAU(HKA- TS
kucinopoja. Haxoxnenue kuciopo-
Ja B IpUPOE, PU3NIECKUe

Y XUMUYECKHUE CBOMCTBA (PEaKIuu
OKHCJICHUS, TOpeHue). Y CII0BUs
BO3HUKHOBEHHSI M TIPEKPAICHUS
ropenus. [TonsTie 06 okcuax.
CriocoOsI MOTy4eHHs KHCIIOpO/ia B
nabopaTopuu ¥ MPOMBIIIUICHHOCTH.

*PacKpbIBaTh CMBICI U3Y4aeMBbIX
MOHATHUI U IPUMEHSTb 3TU
MOHATHS NPH ONMCAHUU CBOMCTB
BEIIIECTB U UX MPEBpAILEHUH.

* XapakTepu3oBaTth (ONUCHIBATh)
COCTaB BO3/lyXa, PU3NYECKUE U
XU MUYECKHE CBOWCTBA
KHCJIOPO/Ia, CIIOCOOBI €T0
MOJTyYCHHUSI, IPUMEHEHUE U
3HA4YEHHUE B MPUPOJIE U KUZHU

*

YCJIO0BCKaA.
CpaBHI/IBaTL PCaKku ropCHUus "
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IIpuMeHeHue Kucnopoa.
KpyroBopoT kuciaopoza B Ipupoze.
TemnoBoit 3¢ ekt XuMuIecKou
peaKIyu, TIOHSATHE O
TEPMOXUMHYECKOM ypaBHEHHH,
9K30- U SHJOTEPMUYECCKHUX
peaknusax. TormmBo (HeTh, yroib
U MeTaH). 3arpsi3HEHUE BO3/1yXa,
CIOCOOBI €ro MPeI0TBPAILCHHS.
VYcunenue napHUKOBOro 3Qdexra,
pa3pylieHue 030HOBOTO CIIOSI.
JdemoHcTpauuu

B3aumoneiictBue pocdopa, cepbl
1 JKese3a ¢ KUCIOPOIOM (BO3MOXKHO
WCIIOJIb30BAHUE BUJICOOTIBITOB).
OnpenencHue coaepKaHus
KHCJIOpoJia B Bo3ayxe. OMbITHI,
JIEeMOHCTPHUPYIOIINE YCIOBUS
BO3HUKHOBEHUS M MTPEKPAIICHUS
TOPEHUSI.

JlaGopaTopHble M MPAKTHYECKHE
padoThI

JlaGopaTopHbIii ONBIT:
O3HakoMIIeHHE ¢ 00pa3lamMu
OKCH/IOB.

IIpakTnueckas padora: Ne 3.
[Tonyuenue u coOupanue KUCIOPO-
J1a, U3yYEHHUE €ro CBOMCTB.

Buviyucnenua — MOneKyJIapHOU
MAacChl KUCIIOPO/Ia U 030HA Ha
OCHOBAHWH aTOMHOI MacCHI
XMMHUYECKOT'0 dJIeMEHTa

MEIJICHHOTO OKUCIICHUSI.
* CoOupats mpudOpsI 115
MOJIy4€HHUsl KUCII0po/ia
(BBITECHEHHEM BOJIBI M BO3TyXa).
*Pacro3HaBaTh ONBITHBIM ITYTEM
KHCIIOPO/I.

*Mcnonbp30BaTh XUMUYECKYIO
CHUMBOJIMKY JJISl COCTaBIICHHS
(dbopMyII BEelIecTs,
MOJIEKYJIIPHBIX YPaBHEHUN
XUMUYECKUX PEAKIUH C
y4acTUeM KUCIOpoJa.
*OO0BSICHATH CYIIHOCTh
HKOJIOTMYECKUX MPpoOieMm,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

*CnenoBaTh NpaBuUIam
0e3omacHoil paboTHI B
nabopaTopUu MPHU UCIIOJIb30BA-
HUHM XUMHYECKON TIOCY/IBI
000pyAOBaHuUs, a TAKXKE
npaBmiiaM oOpalieHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY.
* [InanupoBaTh M OCYLIECTBIISTh
Ha MPAKTHKE XUMHUECKUE
HKCIEPUMEHTBHI, TPOBOIUTH
HaOII0CHUS, AeJIaTh BLIBOILI 10
pe3yJbTaTaM SKCIIEPUMEHTA.
*Y4acTBOBaTh B COBMECTHOM
paboTe B rpymre.
*Ucnonp30BaTh MpH
BBINOJIHEHUH YUeOHBIX 331aHUH U
B IIPOLIECCE UCCIIEI0BATENbCKOM
NEeSITETHHOCTH HAy4YHO-
MOMYJISIPHYIO JINTEPATY Py
XUMHYECKOTO COAEep KaHus,
CIpaBOYHBIEC MaTEepPHAJIbI,
pecypcsl nTepHera.
*BricTpauBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
Oropoii Ha HHpopMaIHIo U3
y4eOHUKa U CIPAaBOYHBIX
MaTepuaioB, FPaMOTHO
HCIIOJIB30BaTh N3y4YEHHBIN
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MOHATUMHBIN anmnapar Kypca
XUMHH

Tema 4.

Boaopon. Ilonsitue
0 KHCJIOTaX H COJIAX
(S9)

Bonxopon — anemMeHT u nmpocToe
BelecTBO. Haxoxaenue B mpupoe,
¢busnvecKkue 1 XUMHYECKHE
CBOICcTBa (Ha mpuUMepe
B3aMMO/ICICTBHS C HEMETAJIaMU U
OKCHJIaMU METAJIJIOB), IPUMEHEHUE,
croco6b! noiyuyeHus. [loustue o
KHCJIOTaX U COJISX.

JdemMoHcTpanuu

[Nonyuyenue, cobupanue u
pacrno3HaBaHue BoJopoJa. ['openue
BojopoJia. Bzaumonericteue
Bojopona ¢ okcuaoM meau(1l).
JlaGopaTopHble H MPAaKTHYECKHE
padoTnl JIabopaTOpHBIA ONBIT:
B3aumoneiicTBue KUCIOT C
MeTaJlJIlaMu.

IIpakTnueckas padora: Ne 4.
[Tosrydenue u codupanue BoIOpo/a,
H3Y4YEHHUE €ro CBOWCTB.

Buiuucnenus — mMonexkynspHon
Macchl BELIECTBA HA OCHOBAaHUU
aTOMHOM MacChl XUMHUYECKUX
JJIEMEHTOB

*PacKpbIBaTh CMBICIT H3y4aeMBbIX
MOHSTHIA U IPUMEHSATh ITH
MOHSITHSI IPH OMTUCAHUH CBOHCTB
BEIIECTB U UX MPEBPAIlCHUH.
*XapakTepu3oBaTh (OMUCHIBATH)
buznyecKkue 1 XuMHUYeCKHe
CBOIICTBa BOJOPO/Ia, CIIOCOOBI €r0
MOJTyYCHUsI, TPUMEHEHUE.
*Cobupats npubop ams
MOJTy4YeHHS BOJIOPOJIA.
*Mcnosib30BaTh XUMUYECKYIO
CUMBOJIUKY IS COCTaBIICHUS
dbopMyI1 BeliecTs,
MOJICKYJISIPHBIX YpaBHEHUN XUMU
YEeCKUX PEeaKIuil C yuacTueM
BOJIOPOJIA.

*CnenoBaTh npaBuUIam
0e301macHoil paboThI B
naboparopuu npu
WCIIOJIb30BAHUN XUMUYCCKOM
MoCyZibl U 000pyIOBaHUs, a
TaK)Ke MpaBUiiaM O0pAIIEHUS C
TOPIOYMMH BEIIECTBAMH B OBITY.
* [InaHupoBaTh M OCYIIECTBIISTh
Ha TPAaKTHKE XUMUICCKHUE
9KCIIEPUMEHTHI, POBOUTH
HaOII0ICHUS, AeJIaTh BLIBOILI 1O
pe3yJibTaTaM dKCIIEPUMEHTA.
*YuacTBOBaTh B COBMECTHOM
paboTe B rpyire

Tema 5.
KoanuecTBeHHbIe

OTHOINEHHS B XUMHH
(5 w)

Konnuectso BemecTBa. Moinb.
MousipHas Mmacca. 3akOoH ABOTajpo.
Monsipabiii 006EM razoB. Pacuérsr
110 XMMUYECKUM YPaBHEHUSIM.
JdemoncTpanus OOpa3Iisl BEmecTB
KOJINYECTBOM | MOJIb.

Botuucnenus — oonéma,
KOJIMYECTBA BEIIECTBA I'a3a 110 €r0
M3BECTHOMY KOJIMYECTBY BEIIECTBA
WK 00bEMY;

*PackpbIBaTh CMBICT H3y4aeMBbIX
MOHSATUN U TPUMEHSAThH ITH
MOHSATHS, & TAKKE U3YUEHHbIE
3aKOHBI U TEOPHUHU JIJIs1 PEILICHUS
pacu€THBIX 3a7a4.

*BBIYHUCIATH MOJIIPHYIO Maccy
BEIIIECTB; KOJIMYECTBO BEIIECTBA,
00BEM raza, Maccy BEIIECTBa;
*TIpoBOIUTH PACUYETHI IO
YpaBHEHUSAM XUMHUUYECKUX
peaxIuii: KoIu4yecTBa, 00bEMa,
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— 00BEMOB Ta30B 10 YPaBHEHUIO
pEeaKIMy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUI ra30B

Kontpoabnas pa6ora Ne2 o rem:
«Baxneinmue npencTaBUuTeNN
HEOPraHUYECKUX BEIIECTB.
Kucnopona, Bonopoa, Bozoyx»

Macchl BELIECTBA 10 U3BECTHOMY
KOJINYeCTBY, 00bEMY, Macce
peareHToB MM MPOIYKTOB
pEaKIMH.

*BricTpauBaTh pa3BEPHYTHIE
IUCbMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha MH(oOpMaIHIO U3
y4eOHHKA U CIIPaBOYHBIX
MaTepHaoB, TPaMOTHO
UCIOJIb30BATh U3yYCHHBIN
MOHATUIHBIN arapar Kypca
XUMHUU

Tema 6.

Boaa. PacTBoOphl.
Ilonsitue 06
ocHoBaHUAX (7 1)

DU3NYECKUE CBOKCTBA BOJBI.
AHanu3 U CUHTE3 — METO/Ibl
W3YUYEHHUS COCTaBa BOJBI.
XUMHYECKUE CBOMCTBA BOJIBI
(peakuuu ¢ MeTaIIaMH, OKCUIAMH
MeTaiioB 1 HeMeTaoB). CocTaB
ocuoBanuii. [Torarue 00 nuIu-
katopax. Bosa kak pacTBopUTEIb.
PactBopsl. PacTBOpHMOCTE BelecTs
B Bojie. HachilieHHbIie 1
HEHACBIIICHHBIE PACTBOPBI.
MaccoBas 0114 BelllecTBa B
pactBope. Posb pacTBOpOB B
MPUPOJIE U B KU3HU YEIOBEKA.
Kpyrosopot BojibI B ipupoe.
3arpsi3sHEHUE TPUPOIHBIX BOJI.
OxpaHa 1 OYHCTKA MIPUPOTHBIX BOJI.
JdemMoHcTpauuu

DIEKTPOIN3 BOJbL, CHHTE3 BOJBI;
B3aUMOJEICTBUE BOJBI C
metanamu (Na, Ca) (BO3MOKHO
HCIIO0JIb30BaHNUE BUIEOMATEPHAIIOB).
PacTBOpeHure BemecTB ¢ pa3InyHoOn
pactBopuMocThio. MccienoBanue
pacTBOPOB KUCIIOT U LIEIOYEH C
TTOMOIIIBIO WHIUKATOPOB.
JlabopaTopHble H IPaKTHYECKHUE
padoThI

IIpakTnueckas padora: Ne S.
[IpuroroBnenue pacTBOpOB ¢
ONpeAcIEHHON MacCOBOU JT0IEN

*PackpbIBaTh CMBICI H3y4aeMbIX
MOHSITHH U IPUMEHSATH 3TH
MIOHSITHS TIPH OMTUCAHUH CBONCTB
BEIIECTB U UX MPEBPAILCHUH.
*XapakTepu3oBarb PpU3nUECKUEC
Y XMMHUYECKHUE CBOMCTBA BOJBI, €€
POJIb KaK pacTBOPHUTEIS B
MPUPOIHBIX IPOIIeccax.
*CocCTaBisATh ypaBHEHUS
XUMUYECKUX PEAKIUH C
y4acTHUEM BOJIBI.

*OO0BACHATH CYLTHOCTD
HKOJIOTMYECKUX MpoOiIeMm,
CBSI3aHHBIX C 3arpsi3HEHHEM
MPUPOJHBIX BOJI, CIOCOObI
OYHUCTKH BOJBI OT MPHMeECeH,
MEPHI IO 0XpaHe BOJI OT
3arps3HEHUSI.

* [InaHupoBaTh M OCYIIECTBIISTh
Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOIUTH
HAOII0/IeHUs, IeTIaTh BHIBOJBI 110
pe3yJbTaTaM SKCIIEPHUMEHTA.
*CnenoBaTh npaBuiIam
0e301acHoil paboThI B
naboparopuu npu
WCTIOJIb30BaHUN XUMHUYECKON
1ocyibl 1 000PYJOBaHUSI.
*TIpoBOINTH BBIUMCIICHHUS C
MPUMEHEHUEM TTOHSTHS
«MaccoBas JI0JIs BEIIEeCTBa B
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pPacTBOPEHHOIO BELIECTBA.

Buiuucnenus — c ncnonab30BaHuEM
MOHSTHSI «MAaccoBast 10JIs1 BELIECTBA
B pacTBOpe»

pacTBope».
*Mcnonb30BaTh Npu
BBINOJIHEHUH YUEOHBIX 33JaHUH U
B TIPOLIECCE MCCIIEA0BATEIbCKOM
JeATeIbHOCTH Hay4YHO-
HOMYJISIPHYIO JINTEPATYPY
XHMHYECKOTO COJICpKAHUS,
CIpaBOYHBIC MaTEPHAJIbI,
pecypcebl aTepuera

*BricTpanBaTh pa3BEPHYTHIE
MMCbMEHHBIC U YCTHBIE OTBETHI C
OTOpoY Ha HHPOPMAITHIO U3
y4eOHMKA U CIIPaBOYHBIX
MaTepuaioB, FPaMOTHO
UCII0JIb30- BaTh U3yUECHHBIN
MOHATUMHBIN aIapar Kypca
XUMUHU

Tema 7.

OcHOBHBIE KJIaCChI
HEOpraHuYecKuX
coequHenuii (11 1)

Krnaccugukanys HeopraHuueckux
COCTMHEHU.

Oxcunsl: cocTaB, Kiaccu(pUKaLUs
(OCHOBHBIE, KUCIIOTHBIE,
amdoTepHbIe, HecoreoOpasyromue),
HOMEHKJIaTypa (MeXIyHapoaHas 1
TpuBHaybHas). [lonydyenue u
XHUMHUYECKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(POTEPHBIX OKCHJIOB.
OcHOBaHMS: COCTaB,
KJaccuuKanus, HOMEHKIATypa
(MexyHapoHasi U TpUBUAJIbHAS),
¢busnyeckue 1 XUMHYECKHE
CBOWCTBA, CIOCOOBI MOTyUEHHS.
Kucnotsr: cocras, knaccudukarmus,
HOMEHKJIaTypa, QU3NIECKUe U
XMUMHYECKHE CBOMCTBA, CIIOCOOLI
noiryueHus. Psij aktuBHOCTH
METAaJUIOB.

Comnu (cpenHue): HOMEHKIATypa,
COCOOBI OTYYEHUS,
B3aUMOJICHCTBUE COJIEHU C
MeTaJuIaMH, KHCIIOTaMH, TIeJI0YaMu
U cosiMu. [ eHeTndeckast CBs3b

*KnaccuduuupoBaTth H3y4aeMbIe
BEILECTBA 10 COCTABY U
cBoiictBaM. 6 CoCTaBIIATh
(bopMyJIbI OKCHUJIOB, KUCIIOT,
OCHOBaHMH, COJIEH U Ha3bIBaTh UX
10 MEXKIYHApPOIHOM HOMEHKJIa-
Type.

*IIporuo3upoBarh CBOMCTBA
BEIIIECTB Ha OCHOBE OOIIHX
XUMUYECKUX CBOMCTB M3YUYEHHBIX
KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.
*CoCTaBIsATh MOJIEKYJISIPHBIE
ypaBHE- HUSl pEaKLUid,
WJUTFOCTPHUPYIOIIUX XUMHUECKHE
CBOICTBa U CIIOCOOBI OTyUEHUS
BEII[ECTB U3YUYEHHBIX
KJIACCOB/TPYIIII, @ TAKXKE
MOATBEPKIAIOIINX
T€HETUYECKYIO B3aUMOCBSI3b
MEXy HUMH.

* [Ipou3BOAUTH BBIUUCICHHUS 110
YPaBHEHUSAM XUMUYECKUX
peaKuui.
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MEXy KilaccaMl HEOPraHUYECKUX
coenuHeHuil. JleMoHcTpanuu
OO0pa3ipl HEOPTaHUYECKUX BEIECTB
pa3IMYHBIX KJIACCOB.
BzaumopeiictBue pacTBopa cepHOit
KUCJIOTHI ¢ okcuaoM meau(1l).
Peakuus HeWTpanuzanuu.
BrITecHeHHEe 0JHOTO MeTajjia
JIPYTUM U3 pacTBOpa COJIH.
JlaGopaTopHble U NPAKTHYECKHUE
padoThI

JlabopaTopHble ONBITHI:
B3aunMonmelicTBue KUCIIOT ¢
Metamutamu. [lomydenue
HEPacCTBOPUMBIX OCHOBAHHIA.
B3anmopelicTBre HepacTBOPUMBIX
OCHOBAHHUI C KHCIIOTaMHU.
Paznoxxenue ruapokcua meau(Il)
MpU HArPEBaHUHU.

IpakTuyeckas padora: Ne 6.
Pemrenue skcnepuMeHTATbHBIX
3aga4 o Teme «OCHOBHBIE KJIACChI
HEOPTraHUYECKHX COCAMHCHUIN.
Buviuucnenus — 1o ypaBHEHUSIM
XUMHYECKUX PEaKIUi

KonTtposbnas padora Ne3
110 TeMe «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COGHHHGHHﬁ)}

*IInaHupoBaTh M OCYIIECTBIATh
Ha MPaKTHKE XUMUIECKHUE
HKCIEPUMEHTBHI, TPOBOIUTH
HaOJI0/IeHUs, IeJaTh BHIBOBI 110
pe3yJibTaTaM dKCIEepUMEHTA.
*CnenoBaTh nMpaBuiIam
0e30macHoOi paboTHI B
nabopaTopuu npu
UCTIOJIb30BAHUN XUMHUECKON
MOCY/JIbI M1 000pPYOBaHUSI.

* Ucnonb3oBaTh Npu
BBIMIOJTHEHUH Y4€OHBIX 3aJaHUN U
B IIPOLIECCE UCCIIEI0BATEIbCKOM
JeSITEIbHOCTH HAy4YHO-
MOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepIKaHUS,
CIpaBOYHBIC MATEPHAJIBI,
pecypcbl MnTepHera.
*BricTpauBaTh pa3BEPHYTHIC
MUCHMEHHBIC M YCTHBIE OTBETHI C
omopoi Ha HHPOPMAIIHIO U3
y4eOHUKA U CIPAaBOYHBIX
MaTepuaioB, IPaMOTHO
UCIIOJIb30BaTh U3YYEHHBIH
MOHATUIHBIN aIapar Kypca
XUMHAH

Pasnen 3. llepunoanueckuii 3axkon u Ilepuoanyeckas cucremMa xumnueckux 3jaementon /1. U.
MenpeneeBa. CTpoeHne aToMOB. XMMHYecKas CBA3b. OKNCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE

peakuuu (15 4)

Tema 8.
IMepuoguyeckuii
3aKO0H H
Ilepuoanyeckas
cHUCTeMAa
XHMHYECKHX
3JIeMEHTOB
J. . Mennaeseena.
Crtpoenue atoma
(7 1)

IlepBbIe MONBITKU
KJIACCU(PUKAIIMH XUMUUYECKUX
anemeHToB. [IoHATHE O rpynax
CXOJTHBIX AJIEMEHTOB (I1I€JI0Y- HbIE U
IIEJIOYHO3EMENTBHBIE METAIIITHI,
rajioreHbl, UHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOphIE 00pa3yloT
amMpOTepHBIC OKCUIBI U
rugpokcubl. [lepuoguueckuit
3akoH u [lepuoanueckas cuctema
XUMHUYECKHX djiemMeHToB 1. 1.

* PackpbIBaTh CMbICI
NEepPUONYECKOI0 3aKOHA.
*TloHuMAaTh CyLIECTBOBAHHE
MEPUONYECKON 3aBUCUMOCTH
CBOMCTB XMMUYECKHX JIEMEHTOB
(U3MEHEeHNE panyCcoOB aTOMOB U
ANIEKTPOOTPHULIATEIBLHOCTH) U UX
COEJIMHEHUH OT IOJIOKEHUS B IIE
PHUOIUYECKOMN CUCTEME U
CTPOEHHS aToMa.
*¥YcraHaBIMBaTh CBSI3b MEXKIY
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Menpeneesa. Ilepuoasl, rpymnisl,
noArpymnmbl. GU3NYECKUN CMBICIT
MOPSIAKOBOTO HOMEPA 3JIEMEHTA,
HOME- pOB II€PUO/IA U IPYIIIIHIL.
Ctpoenne atomoB. CoctaB
aTOMHBIX siaep. 3oTomsl.
DnekTponsl. CTpoeHue
IIEKTPOHHBIX 000JI0UEK AaTOMOB
nepBbIX 20 XUMHUYECKUX IEMEHTOB
[Tepuoanueckoit cucTemsl

. 1. MeHnneneena.
XapakTepucTuka XUMHYECKOTr0
3JIEMEHTA MO €ro MOJO0KEHUIO B
[Tepuonuueckoit cucreme

. . MenpgeneeBa.3HaucHue
[lepuoanueckoro 3akoHa

u [leproinueckoi CUCTEMBI
XUMUYE- CKUX DJIEMEHTOB JIs
Pa3BUTHUS HAYKU U TTPAKTUKH.

. . MenneneeB — y4€Hblid,
MeJaror U rpa)x/JaaHuH.
JdemoHcTpanun
Kopotkonepuoanas u
JUTMHHOTIEpUOAHAs (hOPMBI
[Tepuonnueckoi cuCTeMbl
XUMUYECKUX HJIEMEHTOB

J1. 1. MenneneeBa. O3HaKOMIICHUE
¢ oOpa3iamMu METaJIJIOB

u HeMeTtasuioB. JlabopaTopHbie u
NpaKTHYeCKue padoTbl
JlabopaTopHBIii ONBIT:
BzaumopenicTeue ruapokcuaa
[IMHKA C paCTBOPaMH KUCTIOT U
mesnoyen

MOJIO’KEHUEM DJIEMEHTA B
MEPUONYECKON CUCTEME U
CTPOEHHUEM €ro aToma (CocTaB U
3apsij siapa, oo1iiee Ynucio
AJIEKTPOHOB U paclpesiesieHue ux
IO 3JIEKTPOHHBIM CJIOSIM).
*TIporHo3upoBaTh Xapakrep
W3MEHEHUS CBOMCTB 3JIEMEHTOB U
MX COEAMHEHMI 1O TpyniaM U
nepuonam [lepuoanueckoit
CHUCTEMBI.

*XapakTepr3oBaTh XUMUYECKHE
3JIEMEHTHI MTEPBBIX TPEX
MIEPUOJIOB, KAJINs, KAJIBLIMS MO UX
10J10keHuI0 B [lepuoanyeckoi
cucreme 1. 1. Menneneena.
*CnenoBaTh NpaBuUIam
0e301macHoil paboThI B
naboparopuu npu
HCIOJIb30BAHUU XUMUYECKOMN
MOCyZbl U 000PYIOBaHUS.
*BricTpanBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HHPOPMAIIHIO U3
y4eOHUKa U CIPAaBOYHbIX
MaTepHaloB, IPAMOTHO
HCIIOJIB30BaTh N3yUYEHHBIN
MOHATUIHBIN arapar Kypca
XUMUHU.

*Mcnonp30BaTh Npu
BBITIOJTHEHUH YY€OHBIX 3aJJaHHH
TEKCThI y4eOHHKa, CIPaBOYHbBIC
Mmatepuaisl (Ilepnonnueckyro
CHUCTEMY XUMHUYECKHUX 3JIEMEHTOB
. Y. Menneneesa, Tabiuiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBAaHMUI U COJICH B BOJIEC,
ANEKTPOXUMUUYECKHH psJT
HaIpsKEHUH METaIOB).
*Mcnonp30BaTh NpU
BBHITIOJTHEHUH YY€OHBIX 3aaHUN U
B [IPOIIECCE MCCIIE0BATEIBCKON
JIeATETbHOCTH HAy4HO-
MONYJIAPHYO JTUTEPATYPY
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XUMHYECKOTO COJEPHKAHUS,
CIIpaBOYHBIC MAaTCPUAJIbI,
pecypcel MHTEepHETA

Tema 9.
XuMuuyeckasi CBA3b.
OKHCINTEIBHO-
BOCCTAHOBHTEJIbHBIE
peakuuu (8 1)

DJIEKTPOOTPUIIATEIILHOCTh aTOMOB
XHUMHAYECKHX 3JICMCHTOB.
Xumuueckas cBsi3b (MOHHaS,
KOBaJICHTHAsSI MOJISIpHAS U
KOBAJICHTHAsI HETIOJISIpHast ).
CreneHb OKUCIICHHUS.
OKHCIUTENBHO-
BOCCTAHOBHTEJIBHBIC PEAKIIMU
(OBP). ITpouecchl OKUCTEHUS U
BOCCTaHOBJEHHS. OKUCIUTENH U
BOCCTAHOBHTEIIH.
JdemMoHcTpanuu
OKHCIUTENBHO-
BOCCTAHOBUTEIIHHBIC PEAKIIHH:
TOpPEHHE, PEAKIIUHU PA3IIOKEHUS,
COCIMHEHUS

KonTtpoabnas padora Ned

o teme: «llepnoanueckuit 3aKoH
J.N.MenneneeBa u cTpoecHue
aToMa. XMMHYECKasl CBS3b)

*PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSATHUH.

*Onpenensatb BUI XUMAYECKON
CBSI3U B COCIMHEHUH.
*Onpenensitb CTEIEHb
OKHCIICHHUSI XUMAYECKOTO
3JIeMEHTa 1o (hopMyIie ero
coenuHeHus. *OnpenensiTh
3JIEMEHT (BEIeCTBO) —
OKHUCJIUTEIb U SJIEMEHT
(BEIIECTBO) — BOCCTAHOBHTEIIb.
*OO0BSICHATH CYIIHOCTD
IIPOLIECCOB OKUCIICHUS U
BOCCTAHOBJICHHUSI.

*CoCTaBIIATh AIEKTPOHHBIN
OanmaHc ¢ y4éToM uucia
OTJIaHHBIX U MPUHATHIX
AJIEKTPOHOB.

* CoCTaBIATh YpaBHEHHE
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHON PEAKIUN.
*Ycnonb3oBaTh Npu
BBITTOJIHEHUH YUEOHBIX 3a/1aHUI
TEKCTHI y4eOHUKa, CIIPABOYHEIC
MaTepHasbl (IEpHOANUYECKYIO
CHUCTEMY XMMHUYECKHX 3JIEMEHTOB
. . MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAaHHI U COJIEH B BOJIE,
ANEKTPOXUMHUUYECKHI PsIJT
HaNpPsSDKEHUN METaJlIOB)

Hmozo 68 uacos. Konmponvnvix pabom 4.

Ilpakmuueckux padom 6.
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9 KJIACC

(2 u B Hemei0, Bcero 68 4 u3 Hux 4 yaca pesepn)

Tema

Conep:kanue

OcHOBHBIE BUIBI
AesITeIbHOCTH YUYALIMXCS

Pasjen 1. BemecTtBo u xumuveckue peakuuu (18 u)

IToBTOpEHUE M

yriy0JieHue 3HAHUI
OCHOBHBIX pa3/eJioB
Kkypca 8 kiacca (6 4)

[Tepuoauueckuii 3aK0OH.
[lepuoauueckas cucrema
XUMHUYECKHX 3JIEMEHTOB
. Y. Menneneea. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB XUMHUYECKHUX
9JIEMEHTOB MEPBBIX TPEX MEPUOOB,
KaJusl, KalblHsl U UX COSAMHEHUN B
COOTBETCTBUH C MOJIOKEHHEM
AJIEMEHTOB B MIEPUOIUYECKOM
CUCTEME U CTPOCHUEM UX aTOMOB.
Knaccudukanusa u HoMeHkiIaTypa
HEOpPraHMYECKUX BEILECTB
(MexxayHapoHasi U TpUBUAJIbHAS).
XUMHYeCKHEe CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K PA3IUYHBIM
KJIaccaM HEOPraHUYeCKUX
COEMHEHMH, NX T€HETUYECKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.
CrtpoeHue BeliecTBa: BUJIbI
XUMHYECKOHN CBSI3U U TUIIBI
KPUCTAJUIMYECKUX PELIE- TOK.
3aBUCUMOCTb CBOMCTB BEILIECTB OT
UX CTPOCHHS.

JdemoncTpanuu
1. Monenu KpucTajmm4eckux

peIJ_IéTOK HCOPTaHNYCCKUX BCILCCTB.

2. KopotkonepuoaHas u
JUTMHHOTIEpUOHAas (hOPMBI
[Tepuonnueckoit CuCTEMBI
XUMHYECKHX 3JIEMEHTOB
J1. 1. MenaeneeBa

KonTpoubsHnas padora Nel
(BXOHOM AMAarHOCTHYECCKHIA

*XapakTepr3oBaTb XUMHUYECKHE
3JIEMEHTHI MTEPBBIX TPEX
MEePUOJIOB, KA U KAJIbLIUS 110
UX TOJIOKEHHUIO

B [Iepnoanueckoii cucreme

. . Menneneena.
*KnaccuunupoBarh U Ha3bIBaTh
HEOPraHUYEeCKHE BEIIEeCTBa
M3YUYEHHBIX KJIaCCOB.
*OnuceiBaTh O0IHE XUMHUUYECKHE
CBOMCTBA BEILIECTB PA3JIMYHBIX
KJIACCOB, ITOJITBEPK1aTh
CBOMCTBA IIpUMEpaMu
MOJICKYJISIPHBIX YpaBHEHUM
XUMHYECKHX PEAKIUH.
*Onpenensarb BUJI XUMAYECKON
CBSI3U U TUI KPUCTAJUIMYECKOU
PELIETKY BEILECTBA.
*IIporHo3upoBaTh CBOHCTBA
BEIIIECTB B 3aBUCUMOCTHU OT UX
CTPOCHHUSI.

*BricTpanBaTh pa3BEPHYTHIC
MMCbMEHHBIC U YCTHBIE OTBETHI C
OTopoi Ha HHPOPMAITHIO U3
y4eOHUKA U CIPAaBOYHBIX
MaTepHuaioB, FPAMOTHO
MCII0JIb30BATh U3yUYEHHBIN
MOHATUIHBIN alapar Kypca
XUMUH.

* Ucnonb3oBaTh Npu
BBITIOJITHCHUH YUEOHBIX 3aJaHUN 1
B IIPOLIECCE MCCIIEN0BATENBCKOM
JIeATEeTbHOCTH Hay4HO-
MONYJIAPHYIO JUTEPATYPY
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KOHTPOJIb) MO OBTOPEHUIO.

XUMHYECKOTO COJEPHKAHUS,
CIIpaBOYHBIC MAaTCPUAJIbI,
pecypcel MHTEepHETA

Tema 1.
OcHOBHBIE 3aKOHO-
MEpPHOCTH
XHMHYECKHX
peakuuii (4 1)

Knaccudukanms XuMu4eckux
peaKIuii o Pa3IuYHbIM IPU3HAKAM
(o 4uMCcIy U COCTaBY YYacTBYIOIIUX
B PEAKIIMHU BEIIECTB, MO TETIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTEIICHEH
OKHCIICHUSI XMMUYECKHX
3JIEMEHTOB, 110 0OPaTUMOCTH, 110
YUYacTHIO KaTanu3aropa). JK30- U
SHIOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHYECKUE YPABHEHUSI.
[ToHsATHE O CKOPOCTH XMMHUYECKOU
peakmmu. [ToHsATHE O TOMOTEHHBIX U
reTeporeHHsIX peakuusx. [lonstue
00 00paTUMBIX ¥ HEOOPATHUMBIX
XUMHYeCKHUX peakuusax. [lonstue o
XMMHUYECKOM PaBHOBECHHU.
@DakTOpPBI, BIUAIOIIKNE HA CKOPOCTh
XUMHAYECKON PEaKIiy U TOJI0KEHUE
XHUMHAYECKOTO PaBHOBECHSI.
OxucanTenpHo-
BOCCTAHOBHTEJIBHBIC PEAKIIHN
(21eKTpOHHBIH OanaHc
OKHMCIIUTEIbHO-BOCCTAHOBUTEIbHON
peaxiun).

JdemoncTpanuu

1. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEAKLIUN OT
pa3auYHbIX (PaKTOPOB.

2. BoszpneiicTBre kaTanu3aTopa Ha
CKOpPOCTh XUMHUYECKOH peaKImu.

3. Ilpumepsl HEOOPATUMBIX U
00paTUMBIX PEAKIIHHA.

4. CmeleHue paBHOBeCUS
XUMHUYECKON PEAKIINN.
Boiuucnenus — xonuuectna
BEIIECTBa, 00HEMa U MacChl
pEeareHToB WU MPOTYKTOB 110
YPaBHEHHUSIM XMMUYECKHX PEaKIHii

* PackpbIBaTh CMBICI U3YYaEMbIX
MOHSTUH U IPUMEHSATD ITH
MIOHSITHS IIPH OITMCAHUU CBOMCTB
BEILECTB U UX IPEBPALLECHUAMN.
*Knaccudunuponathb
XUMHYECKHE PEAKIIMH 110
pa3IMYHBIM IIPU3HAKAM.
*¥YcTaHaBnuBaTh 3aBUCUMOCTh
CKOPOCTH XMUMHUYECKOU pEaKLUU
OT Pa3JINYHBIX (PAKTOPOB.
*1Iporuo3upoBaTh BO3MOXKHOCTH
IIPOTEKAaHUS XMMHUYECKUX
IIPEBPALICHUN B pa3IM4HbIX
YCIIOBUSIX.

* OnpenensiTb OKUCIUTENb U
BoccTtaHOoBUTENL B OBP.
*CoCTaBIIATh JIEKTPOHHBIN
OaslaHC peaKInH.

* IIpou3BOANUTH BBIUUCIIEHHUS 110
XUMHUYECKUM yPaBHEHUSIM.
*BricTpanBaTh pa3BEPHYTHIE
IIMCBbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha uHdopMaIHIo U3
y4eOHHKa U CIIPaBOYHBIX
MaTepUajioB, FPaMOTHO
HCIIOJIB30BaTh N3yUYEHHBIN
MOHATUIHBIN arapar Kypca
XUMUH.

* Ucnonb3oBaTh Npu
BBINOJIHEHUH YUEOHBIX 331aHUH U
B IIPOLIECCE MCCIIEN0BATENBCKOM
JIESATEIIBHOCTH Hay4YHO-
HOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOI0 COJIepKaHuUs,
CIIPaBOYHbBIE MaTepHUAabI,
pecypcbl aTepHeTa
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Tema 2.
JIEKTPOJIMTHYECKAS
AUCCOLHALHS.
XuMHnuyecKkue
peakuuu B
pactBopax (9 4)

Teopus 2IEKTPOIIUTUYECKOU
JUCCOLUALMU. DIIEKTPOJIUTHI U
HE3JIEKTPOJIUTHL. KaTnoHBI,
aHMOHBI. MexaHU3M IUCCOLMALINN
BELIECTB C Pa3IM4YHbIMHU BUAAMU
XUMHUYeCKoH cBA3U. CTerneHb
nuccouuanui. CHibHbIE U c1a0ble
3JEKTPOJIUTHI. Peakuinn HOHHOTO
0oOMeHa, YCIIOBUS HX MPOTEKAHUSI.
HoHHbIE ypaBHEHHUS peaKIuil.
XUMHYECKHE CBOMCTBA KUCIIOT,
OCHOBAaHMH U COJIEH B CBETE
npeAcTaBiIeHUN 00
ANEKTPOIUTUYECKON TUCCOLIUAIINY.
Cpena pactBopa. [louamue o
euoponusze coneti. KauecTBeHHbIE
peaKkIy Ha KATUOHBI U aHUOHBI.
JeMoHCcTpanum DieKTpuyecKas
MIPOBOIMMOCTb PACTBOPOB BEIIIECTB;
JBUYKEHUE NOHOB B JIEKTPUUECKOM
niosie. OTBITHI, WTIOCTPUPYIOIIHE
MIPU3HAKU MPOTEKAHUS PEeaKIIHii
HOHHOTO 00MeHa. OTbITHI MO
OTIpEeICTICHUIO CPEJIbl B pacTBOpax
coJjeii (XJopuaa HaTpus, KapOoHaTa
HaTpUsl, XJIOPHU/IA [IUHKA).
JlaGopaTopHbIe U MPAKTHYECKHUE
padoThbI

JlaGopaTopHblii onbIT: Peakunu
HMOHHOTO 0OMEeHa B pacTBOpax
ANEeKTPoNUTOB: cynbdara menu(Il).
U ménoyu, kapOoHaTa HATPUS U
COJISI- HOM KHCIIOTBI, PEAKIUs
HEUTpAIU3aUA MEXKITY
TUAPOKCHUIOM KaJIUSI U COJISTHOM
KHCJIOTOM.

IIpakTnyeckas padora:

Ne 1. Pemienue skciepuMeHTalb-
HBIX 3aj7a4 1mo Teme TO/I.
Buviuucnenun — 1o ypaBHEHUsIM
XUMHUYECKUX PEAKIUN

KonTtpoabsnas pa6ora Ne2 o
Teme: « BeecTBa u xumuieckue

*PacKkpbIBaTh CMBICIT H3y4aeMBbIX
MOHSTHIA, & TAK)KE CMBICI TEOPUHU
ANEKTPOJIUTUYECKOMN
JIUCCOLIMALINY.

*OO0BICHATH TPUYHHBI
AIEKTPOIPOBOTHOCTH BOJHBIX
pPacTBOPOB.

*CocCTaBisATh ypaBHEHUS
JUCCOLIMALINYU KUCIIOT, LEN04Yen
U COJICH, TTOJIHBIEC U
COKpAILIEHHBIE HOHHBIE
YpaBHEHUS XMMUYECKHUX PeaKIii
HMOHHOT'0 OOMEHa.
*IlnanupoBatTh U OCYIIECTBISAThH
Ha MPaKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOIUTH
HaO0II0ICHUS, AeJIaTh BEIBOILI 10
pe3yJibTaTaM 3KCIEPUMEHTA.
*CnenoBaTh npaBuUIam
0e301macHoil paboThI B
naboparopuu mpu
UCIIOJIb30BAaHUU XUMUYECKOM
MOCyZbl U 000PYIOBaHUS.

* [Ipou3BOAUTH BBIUMCIICHHUS 110
XUMHYECKUM YPaBHCHUSIM.
*BricTpanBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAITHIO U3
y4eOHUKA U CIPABOYHBIX
MaTepuasioB, TPaMOTHO
MCII0JIb30BaTh U3y4YEHHBIN
MOHATUMHBIN anmnapar Kypca
XUMUH.

*Ycnonb3oBaTh Npu
BBITNIOJTHEHUH Y4€OHBIX 3aJaHUN 1
B IIPOLIECCE UCCIIEI0BATENbCKOM
JESATEIIBHOCTH Hay4YHO-
MOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COAEpKAHUS,
CIIPaBOYHBIEC MaTEPUAIHI,
pecypcel HTepHEeTa
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peaxIum

Paznen 2. Hemerasibl 1 UX coeqnHeHus (25 1)

Tema 3.
Oo6mas xapakrepu-
CTHKA XMMHMYECKHUX
3j1eMeH TOB VIIA-
rpynnsl. I'ajorennst
(449

OO0m1as XxapakTeprucTuKa
rajioreHoB. OCOOEHHOCTH CTPOCHUS
aTOMOB ATHX 3JIEMCHTOB,
XapakTEepHbIE JIJI1 HUX CTENIEHU
okucyenus. CtpoeHue u
(u3nUecKre CBOMCTBA MPOCTHIX Be-
MIECTB — TaJIOTEHOB. XMMHUYCCKHE
CBOICTBA Ha MPUMEPE XJI0pa
(B3amMo- JCHCTBUE C METaIAMH,
HEMETaJlJIaMH, IEJI0OYaMH ).
Xnopooaopoa. ComnsiHasi KUCIIOTa,
XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,
npuMmeHenne. KauectBeH- Hble
peaKuuK Ha TaJIOr€HU/I-UOHBI.
JelicTBue xj0pa 1 XJI0pOBOJOPOIA
Ha OpraHu3M 4YeJIOBEKa.
Baxnelme XJ10puabl U X
HaXOXJEHUE B IPUPO/IE.
Jdemoncrpanun Buieomarepuaisi:
rajiIoreHbl U UX COCOUHCHHS.
OO6pa3siibl XJI0pUI0B.

JlabopaTopHble
NpaKTHYecKue padboTsl
JlaGopaTopHblii ONBIT:
Pacno3znaBanue Xa0pua-HOHOB.
IIpakTHyeckas pabdora:

Ne 2. [TonydeHnune consiHOM
KHUCJIOTBI, U3y4YEHHUE €€ CBOWCTB.
Berunciaenuss — 1o ypaBHEHUSAM
XMMHYECKHUX PEaKIWH, ECIIM OUH
U3 PEareHToB JIaH B U30BITKE; —
00BEMOB razoB 10 YPaBHEHHUIO
peakuuy Ha OCHOBE 3aKOHa
00BEMHBIX OTHOILIEHUH Ta30B

*OO0BsACHATH 001IHe
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOIICTB HEMETAJJIOB U HX
COCIMHEHUH B IIpeieiaX MaIbIX
NIEPUOJIOB U TTIABHBIX MOJTPYIIIT
[Teproanueckoit CUCTEMBI
XMUMHUYECKHX 3JICMEHTOB

C YYETOM CTPOECHHS UX aTOMOB.
*XapakTepu3oBarb puznyecKue
U XUMHUYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB TaJIOTeHOB (Ha
IIpUMEpPE XJI0pa) U CIOKHBIX
BEIIECTB (XJIOPOBOOPO/IA,
XJIOpUa HATPHA), CIOCOOBI X
MOJTyYCHHUSI, IPUMEHEHUE U
3HAYEHHUE B MPUPOE U KUIHU
YeloBeKa.

*Onpenensars raloreHuA-uOHbI B
pacTBope.

*1lnanupoBath U OCYIIECTBIATh
Ha NMPAKTHKE XUMHUECKUE
OKCIIEPUMEHTBI, TPOBOIUTH
HaOII0CHUS, J€JIaTh BEIBOALI 10
pe3yJibTaTaM 3KCIEepUMEHTA.
*CnenoBaTh MpaBUiamMm
Oe3omacHoil paboThI B
naboparopuu mpu
UCMOJIb30BAaHUU XUMHUYECKON
MOCY/IbI M1 000PYIOBaHUSI.
*BricTpauBaTh pa3BEPHYTHIC
MUCHMEHHBIC ¥ YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAITHIO U3
y4eOHUKA U CIPABOYHBIX
MaTepuaioB, TPaMOTHO
UCMOJIb30BATh U3yYCHHBIH
MOHATUMHBIN anmnapar Kypca
XUMUH.

*Ycnonb3oBaTh Npu
BBITTOJIHEHUH YYEOHBIX 3aaHUN U
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B IIPOLIECCE UCCIIEA0BATEIBCKON
ACATCIIBHOCTH HAYYHO-
MOMYJIAPHYIO JTUTEPATYPY
XUMHYECKOTO COAECpKaHUS,
CIIPaBOYHBIEC MaTEPHUAIIbI,
pecypcsl MHTepHETA

Tema 4.
Ooman
XapaKTepPUCTHKA
XUMHYECKHX
3JjieMeHTOB VIA-
rpynnsl. Cepa u eé
coequHeHud (5 4)

OO61mas xapakTepucTHKa
31eMeHTOB VIA-Tpynmbl.
Oco0eHHOCTH CTPOEHUS aTOMOB
3THUX AJIEMEHTOB, XapaKTCPHBIC TS
HUX CTeneHHu okucieHus. CTpoeHue
1 (U3HYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — KHUCJIOPO/Ia U CEPHI.
AnnoTponHbie MOIU(MUKALIUN
KHCIIOpO/ia U cepbl. XUMUYECKUE
cBoiicTBa cepsl. CepoBoAOpO/I,
CTpoeHue, hru3nuecKue
Y XMMUYECKUe cBoMcTBA. OKCUABI
CephI KaK MPEICTaBUTEIIN
KHCIIOTHBIX OKcUA0B. CepHast
KHCII0Ta, (PU3NYECKUE
Y XHMHYECKHE CBOMCTBA (00mIHe
KaK MpeJCTaBUTEeNs Kilacca KUCIOT
U crienu@uiecKue), MpuMEeHECHHE.
XUMUYECKUE peakllnu, JIexKallre B
OCHOBE IIPOMBIIIUIEHHOTO criocoba
TIOJTy9ICHUS CEPHON KUCIIOTHI.
ATmapatsl ¥ MPOTEKAOIINE B HUX
MpoIriecchl (Ha mpumepe
MIPOU3BOJICTBA CEPHOM KUCIIOTHI).
Comnu cepHOM KHUCIIOTHI,
KauecTBEHHAas peakius Ha Cyb(art-
noH. Haxoxnenue cepol u eé
COETMHEHHH B IPUPOJIE.
XHUMUYECKOE 3arpsi3HEHNE
OKpYKaroIlei cpebl
COCTMHEHUSIMU CepbI (KHCIOTHBIC
TOXKIH, 3arpsi3HEHUE BO3IyXa U
BOJIOEMOB), CITOCOOBI €T0
MpeIOTBPAICHUSI.
demoncrpanun Komnexkiuun
(BumeomaTepuanbl): cepa u eé
coequHeHus. OOyrauBaHue caxapa

6 OOBICHATH 001IKe
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 371eMeHTOB VIA-rpymnmbl
Y UX COEUHEHHH C yUETOM
CTPOEHHS UX aTOMOB. 6
XapakTepu3oBarh (pU3UICeCKHe
Y XMMHYECKHE CBOMCTBA
IIPOCTOTO BEILECTBA CEPHI U €&
coelMHEeHUH (cepoBOAOPO/Ia,
OKCHUJIOB CEpPbI, CEPHOU KHUCIIOTHI,
cynb(}aToB), CIOCOOBI UX
MOJTy4YeHUsl, IPUMEHEHUE U
3HAYCHUE B MPUPOJIC U KU3HU
yenoBeka. 6 OnpenensTh
HAJINYHE CYIb(PaT-nOHOB
B pacTBOpe. 6 OOBICHATH
CYIIIHOCTb SKOJIOTHYECKUX
npo0JieM, CBA3aHHBIX C
nepepaboTKON COeAMHEHUI CEPBI.
6 [1nanupoBaTh M OCYIIECTBISTh
Ha TPAaKTHKE XUMUICCKHUE
AKCIIEPUMEHTEHI, POBOTUTH
HaOII0ICHUS, AeJIaTh BLIBOILI 1O
pe3yJbTaTaM dKCIepUMEHTa. 6
CnenoBath paBuiiaM
0e3onacHoil paboThI B
naboparopuu mpu
MCIIOJIb30BAaHUU XUMUYECKOM
MOCYJIbI U 000pyAOBaHUs. 6
[Tpon3BOIUTE BBEIYUCIICHUS T10
XUMHUYECKUM YPABHCHHSIM. 6
Hcnons30BaTh IPH BBEITIOTHEHUN
y4eOHBIX 3aJJaHUN TEKCTHI
y4eOHUKA, CIIPABOYHBIE
matepuaisl ([lepuonnyeckyro
CUCTEMY XUMHUYECKUX dJIEMEHTOB
. . MenneneeBa, Tabnuiry
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noJ1 AeliCTBHEM
KOHILICHTPUPOBAaHHOM CEpHOU
KHUCIOTHI. JIabopaTopHbie 1
NpaKkTHYeCKHue padoThbl
JlabopaTopHble ONBITHI:
OO6HapyxeHue cyyb(aT-uOHOB.
B3aumonetictBue pazdaBieHHON
CEpPHOM KHUCJIOTHI C HIUHKOM.
Buviuucnenuna — 1o ypaBHEeHUsIM
XUMUYECKHUX PEAKLUN; — MACCOBOU
JIOJIA BBIXO/J1a IPOJIYKTA PeaKuu

PacTBOPUMOCTH KHUCIIOT,
OCHOBAHMUI U COJICH B BOJIC,
BIEKTPOXUMHUYECKUN PsiJT
HaIpsHKEHUH METAIOB). 6
Hcnonb30Bath Npu BHIOJIHEHUU
y4eOHBIX 3aJ]aHUH U B TIpoliecce
HCCIICIOBATEIbCKOM
JIeATeTbHOCTH HAy4HO-
MONYJIAPHYIO JTUTEPATYPY
XUMUYECKOTO COJIepKaHUs,
CIIPaBOYHbBIC MAaTEPUAIIBI,
pecypcel MHTepHeTa

Tema S.
Oo0mas xapakrepu-
CTHKA XUMHYECKHX
3JieMeH- TOB VA-
rpynmsl. A3or,
docdop n nx
coequHeHus (7 4)

OO0mas xapakTepucTHKa
3eMEHTOB VA-TpyIIIbL.
Oco0eHHOCTH CTPOEHUS AaTOMOB
ATHUX AJIEMEHTOB, XapaKTePHBIE JUIS
HUX CTEMEHU OKHUCIEHUs. A30T,
pacnpocTpaHeHue B PUpPO/IE,
(du3nUecKre U XUMUYICCKUE
cBorictBa. Kpyrosopor a3ora B
npupoje. AMMHAK, ero pu3ndecKue
1 XUMHYECKHE CBOMCTBA,
noyiyueHue u npumenenue. Comau
aMMOHUS, UX (QU3nIEeCcKe
Y XUMHYECKHE CBOMCTBA,
npuMeHenne. KauecTBeHHas
peaxiysi Ha HOHBl aMMOHWSL.
A3oTHas KucioTa, €€ prusndeckue
Y XUMUYECKHUE CBOWCTBA (001IMe
KaK MPEJICTABUTEINS KJIAcCa KUCIOT
u cnernuduueckue). Mcmnonbp3zoBaHue
HUTPATOB U COJIEH aMMOHUS B
KauecTBE MUHEPATbHBIX
ynoOpeHuit. XuMudeckoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
COEMHEHUSIMH a30Ta (KUCIIOTHBIE
JIOX/H, 3arpsi3HEHHE BO3/1yXa,
MOYBHI U BOJI0EMOB). Docdop,
AJUTOTPOITHBIE MOIU(PUKAITUH
docdopa, pusndeckue u
XUMHYecKHe cBoicTBa. OKCU
dochopa(V) u pocdopnas kuciora,
(u3nUecKre U XUMUYECKUE

* OOBACHATH O0IIHE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3J1€MEHTOB V A-TpyIIibl
U UX COCJIMHEHUN C y4ETOM
CTPOEHHS UX aTOMOB.
*XapakTepu3oBarb PpU3nUECKUEC
Y XMMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB a30Ta
docdopa 1 UX COSTMHCHHIA
(ammmaka, coyeit aMMOHUS,
a30THOW KUCJIOTHI, HUTPATOB,
okcuaa pocdopa(V) u
(dhochOopHOI KHCIIOTHI,
docdaroB), cnocoObI Ux
MOJTyYeHHUSI, IPUMEHEHUE U
3HA4YCHUE B MPUPOJIC U KUZHU
YeJI0BeKa.

*OnpenensiTh MOHbI AMMOHUS U
dochaT-uoHBI B pacTBOpE.
*OO0BSICHATH CYIIHOCTb
HKOJIOTUYECKUX MPObIIeM,
CBSI3aHHBIX C HAXOXKJCHUEM
coemHeHul a3ota u ¢ocdopa B
OKpYXarollei cpeae.
*TInaHupoBaTh M OCYIIECTBIST
Ha MPAKTHKE XUMHUECKUE
OKCIIEPUMEHTBI, TPOBOIUTH
HAOII0/IEHUs, IeTIaTh BHIBOIBI 110
pe3yJbTaTaM 3KCIIepUMEHTA.
*CnenoBaTh MpaBUiIamM
6e3omacHoil paboTHI B
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CBOWCTBA, IIOJIyYCHHE.
KauectBennast peakuus Ha Gocdart-
nonsl. Mcnonp3oBanue Gocdartos B
KauecTBE MUHEPATbHBIX
yaoOpeHui. 3arps3HeHne
MIPUPOIHBIX BOJOEMOB (ochaTamMu.
JdemoHcTpauuu

Komnekuun: @ocdop u ero
COEIMHEHUS.

Bzaumopeiicteue
KOHIICHTPUPOBAHHOM a30THOU
KHCIIOTBI C MEJIBIO.
JlabopaTopHble U IPAKTHYECKHE
padotTel JIabopaTopHbIe ONBITHI:
1. B3aumogetictBue coineit
aMMOHHS € HIENOYBIO.

2. O3HaKkoMIIEHHE ¢ 00pa3amMu
a30THBIX ¥ (poCHOpHBIX y100pEeHNUH.
IIpakTnyeckas padora:

Ne 3. [Tonyuenue ammuaxa,
W3Y4YECHHE €ro CBOMCTB.
Buviuucnenus — 1o ypaBHEHUSIM
XUMHYECKHUX PEaKIIHii

nabopaTopuu npu
UCIOJIb30BAaHUU XUMUYECKOM
MOCYJIbI M1 000pPYOBaHUSI.
*TIpon3BOAUTH BHIYUCICHUS TIO
XUMHYECKUM YPaBHEHUSM.
*Ycnonb30BaTh Npu
BBIMIOJTHEHUH Y4€OHBIX 3aaHHi
TEKCTHI y4eOHUKa, CIIPAaBOYHBIC
MaTepuaibl (IEpUOIUIECKYIO
CUCTEMY XHMHUYECKUX JICMCHTOB
. . MenneneeBa, Tabiuiry
pPacTBOPUMOCTHU KUCIIOT,
OCHOBaHHI U COJICH B BOJE,
AIEKTPOXUMUYECKUHN PSIIT
HANPSKEHUN METAIJIOB).
*Mcnonp30BaTh Npu
BBITIOJTHCHUH YYCOHBIX 3aJaHUN U
B IIPOLIECCE UCCIIEI0BATENbCKOM
JIESITEIIBHOCTH HAYYHO-
MOMYJIAPHYIO JTUTEPATYPY
XUMHUYECKOTO COJepKaHUS,
CIIPaBOYHbBIC MaTEpHUAIIbI,
pecypcsl HTepHeTa

Tema 6.
Oo0mas xapakrepuc-
THKA XUMHYECKHX
3JjieMeHTOB IVA-
rpynmsbl.

Yriepoa u KpeMHUi
U UX COeTUHEHUs
(99)

Yrnepon, auioTponHbie MoauduKa-
LU, paclpOCTPaHEHUE B IPUPO/IE,
¢busnyeckrne 1 XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor
yriepoaa B npupojae. OKCUabl
yriiepona, ux Gu3nuecKue

Y XUMHUYECKHE CBOMCTBA, MX
JieiicTBUE Ha )KHUBbIC OPTraHU3MBI,
MOJTyYeHHE U IPUMEHEHHE.
DKosornyeckue npoodaemsl,
CBSI3aHHBIE C OKCHJIOM YyTJIepoJa
(IV); runoTe3a riao6ambHOTO
MOTETUICHUS KIIMMaTa; MapHUKOBBIN
ahdext. YrompHas KUCIOTa U €€
COJU, X (U3NYECKUE U
XUMHYECKHE CBOMCTBA, MOTyYEHUE
u npumeHenue. KauectBennas
peakiys Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B
OBITY, MEUIINHE,

* O0BACHITE 00111E
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 21eMeHTOB [V A-Tpynnbl
1 UX COCIMHEHNH C y4ETOM
CTPOEHHS UX aTOMOB.
*XapakTepu3oBarb puznyecKue
Y XMMUYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB yIIepoaa U
KPEMHHUS U UX COeTMHEHUN
(OKCHIOB yIIIeposa, yroiabHOH
KHCJIOTHI, KapOOHATOB, OKCUA
KPEMHHUS, KPEMHUEBOW KUCIIOTHI,
CHUJIMKATOB), CIIOCOOBI UX
MOJIy4€HUs], IPUMEHEHUE

¥ 3HAYEHHE B MIPUPOJIC U KU3HU
YyeJioBeKa.

*Onpenenars kKapOOHAT- U
CHJINKaTHOHBI B PaCTBOPE.
*OO0BSICHATH CYIIHOCTb
HKOJIOTUYECKUX MPOOIIeEM,

41




MPOMBIIIIEHHOCTH, CETECKOM
xossucTse. [leppoHavanbHbIC
MOHATHUS 00 OPraHUYECKUX
BEIIECTBAX KaK O COETUHEHUAX
yriepoja: 0COOEHHOCTH COCTaBa U
crpoenus. [lonstue o

OMOJIOrMYECKH Ba)KHBIX BCIICCTBAX:

KHUpax, Oenkax, yrieBojax.
MarepuanbHO€E €IUHCTBO
OpPraHMYECKUX U HEOPTraHUYECKUX
coenuHeHuil. Kpemnuii, ero
¢bu3nyeckue 1 XUMUUYECKHUE
CBOICTBA, IIOJIyYE€HUE U IIPUMEHE-
HUe B 3JIeKTpOoHUKE. COeMHEHHUS
KpeMmHHUs B ipupoze. O0uiue
IpeacTaBiIeHus 00 OKCUe
kpeMHusA(IV) u kpemHueBon
kuciiore. CHIMKaThI, HX
HCII0JIb30BaHUE B OBITY, MEAUIIMHE,
IIPOMBIIIIEHHOCTH. Bax Helme
CTPOMTEIIbHBIE MaTEPUAIIBL:
KepaMHKa, CTEeKJIO, IEMEHT, OETOH,
x)ene300eToH. [Ipobaembr
0€30I1aCHOT0 MCII0JIb30BaHUS
CTPOMUTENbHBIX MAaTEPUAJIOB B
IIOBCEITHEBHOM KU3HH.

JdemoncTpanuu

Mojenu KpuCTaNIMYECKUX
pemérok anmMasa, rpaura,
MOJIEKYJIBI (ysuiepeHa. Aacoporus
pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM.
IIpotuBoras.

Buneomarepuaisbl: cuiMkaTHas
IIPOMBIIIJIEHHOCTb.

Monenn MOIEeKyJ1 OpraHMYECKUX
BEIIECTB.

JlabopaTopHble H IPaKTHYECKHUE
padoThI

JlabopaTopHbIii ONBIT!
KayecTBeHHast peakius Ha
KapOOHAT-UOH.

IIpakTnyeckue padoTsI:

CBSI3aHHBIX C HaXO0XJIEHUEM
YIJIEKUCIIOTO ra3a B
OKpYXaroIleH cpeae.
*UnarocTpupoBaTh B3aUMOCBS3b
HEOPraHMYECKUX COCAMHEHUN
yIaepoaa U OpraHu4ecKux
BEIIECTB.

*TInaHupoBaTh U OCYIIECTBIIATh
Ha MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH
HAOJIIOIEHNS, IeIaTh BEIBOILI 10
pe3yJibTaTaM dKCIEePUMEHTA.
*CnenoBaTh nMpaBuiIam
0e30macHoOi paboTHI B
naboparopuu mpu
UCIIOJIb30BAaHUU XUMUYECKOM
MOCY/IbI M1 000PYOBaHUSI.
*Ycnonb3oBaTh Npu
BBITIOJIHCHUH YUEOHBIX 3aJJaHUN
TEKCThI y4eOHMKA, CIIPABOYHBIE
matepuaisl ([lepuoanueckyro
CUCTEMY XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, Tabnuily
pPacTBOPUMOCTH KUCTIOT,
OCHOBAHHUI U COJICH B BOJIC,
AIEKTPOXUMHYECKHUM PsilT
HaIpPsDKEHUN METAIIOB).
*Ycnonb3oBaTh Npu
BBITIOJTHEHUH YU€OHBIX 3aaHUN U
B MIPOIIECCE MCCIIE0BATENBCKON
JIeATETbHOCTH Hay4HO-
MONYJIAPHYIO JTUTEPATYPY
XUMUYECKOTO COACPIKAHUS,
CIIPaBOYHBIC MAaTEPUAITBI,
pecypcbl aTepHera
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Ne 4. [lony4yeHue yriaekucioro rasa.
KauectBennas peakuus Ha
KapOOHAaT-HOH.

Ne 5. Pemienue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
«HeMmetanb.

Buviuucnenus — 1o ypaBHEHUSIM
XUMUYECKUX PEaKUid, €CIU OJIUH U3
peareHTOB JIaH B BUJI€ BOJIHOTO
pacTBOpa ¢ U3BECTHOM MAaCCOBOM
Joyein

KonTtpoabsnas pa6ora Ne3 o
teMe: «Hemeramnsn

Pasgea 3. Merauibl M HX coeau

HeHud (21 4)

Tema 7.
OO01ue cBoiicTBAa
MeTaJLJI0B (4 4)

OO6m1as xapakTepucTuka
XUMHYECKUX 3JIEMEHTOB —
METaJIJIOB HA OCHOBAaHUU UX
nonoxkeHus B [Iepuoandeckoi
CUCTEME XMMHUYECKUX 3JIEMEHTOB
. . MeHneneeBa u cTpoeHUs
atomMoB. CTpO€HHE METAJIOB.
Meramnuueckas CBs3b U
MeTaJlJIn4ecKasi KpUucTainye- cKast
peimérka. DIeKTPOXUMHUUECKUN psifl
HaIpsDKEHUN MeTauioB. Pusude-
CKHE U XUMHUYECKHE CBOMCTBA
MeTaiioB. O6mue crnocoos
nostydeHus Metayuos. [lonsaTue o
KOPpPO3UU METAIIJIOB U OCHOBHBIE
COCOOBI 3alIUTHI OT KOPPO- 3UH.
CrunaBsl (CTalb, YyTYH, TIOPATIOMU-
HuUl, OpoH3a), UX MPUMEHEHNE B
OBITY U IPOMBIIIJIEHHOCTH.
JdemMoHcTpanuu

O3HakomIIeHHE ¢ 00pa3aMu
METAJIJIOB U CIIJIaBOB, X
(u3NYEeCKUMHU CBONCTBAMHU.
Monenu KpUCTaNINYECKUX
pPELIETOK METAJLIOB.
Buneomarepuaibi:

KOppO3Usl METAJUIOB.
JlabopaTopHble U IPaKTUYeCKHUE

*PacKkpbIBaTh CMBICI U3y4aeMbIX
MOHSTUN U IPUMEHSTH ITH
MIOHSTHUS MIPU OTIMCAHUH CBOMCTB
BEILECTB U UX IPEBPALLECHUAMN.
*O0BIACHITH 00IIIHE
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB-METal- JIOB U
UX COCIUHEHUM C YUETOM CTpOEe-
HUS UX aTOMOB.
*Xapakrepu3oBaTh CTPOCHUE
MeTaJuIoB, 001mue Pu3nyeckue u
XHMHYECKHE CBOMCTBA METAJIO B
*XapakTepu3oBarh 001ME
CIocoObI IOyUEHUsI METAIIIOB.
*CnenoBaTh MpaBuUiamMm
0e3onacHoil paboThI B
naboparopuu mpu
WCIIOJIb30BAaHUHN XUMHUYECKON
MOCYJIbI M 000pYI0BaHUS
*TIpou3BOAUTH BBIUUCIEHUS 110
XUMUYECKUM YPAaBHEHHSIM.

* Ucnonb3oBaTh Mpu
BBHITIOJTHEHUH YY€OHBIX 3aaHUMA
TEKCThI ydeOHUKa, CIPaBOYHbBIC
matepuaisl ([lepuonnyeckyro
CHCTEMY XUMHYECKUX JIEMEHTOB
. 1. Menneneesa, Tabuiry

pPacTBOPUMOCTH KHCIIOT,
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padoTsl JIaGopaTopHbIE ONBITHI:
O3nakomiieHHEe ¢ 0Opa3Lamu
CILIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH PEAKLIUU
MeTaJula C KUCIOTOW OT IPUPOIbI
MeTajuIa.

Buiuucnenus — 1o ypaBHeHUSIM
XUMHYECKUX PEAKIUM, €CIU OAUH
U3 PEareHTOB COAECPKUT IPUMECH

OCHOBAHMUI U COJICH B BOJIC,
AIEKTPOXUMUUYECKUM PsAJL
HaAIpPSDKEHUN METAIUIOB)
*Ucnonp3oBaTh Mpu
BBINOJIHEHUH YYEOHBIX 3a1aHUH U
B IIPOLIECCE MCCIIEN0BATENbCKON
JEATEIIBHOCTH HAy4YHO-
MONYJIAPHYIO JTUTEPATYPY
XUMUYECKOTO COIEepKaAHUA,
CIIPaBOYHbBIEC MAaTEPHUAIIBI,
pecypcbl aTepuera

Tema 8.
Baxueiimmnue
METAJUIbI M HX
coenuHeHus (17 4)

[[lenoyHble METATIIBI.
ITonoxenue B Ilepnoanueckoit
CHCTEME XMMHYECKHUX DJICMEHTOB
. . Menneneea, cTpoeHne
aToMoB. Haxoxnenue B mpupoe.
dusznyeckne ¥ XUMHUUECKHE
CBOICTBA (Ha IpUMEpEe HATPUS U
Kayust). OKCUABI U THIPOKCHUIBI
Hatpus u Kanus. [Ipumenenue
IICI0YHBIX METAIOB B UX
coequneHuii. [llenouno3eMenbLHbIC
METaJUIbl MAarHUM U KaJIbIIHMH,
cTpoeHue aroMoB. [lonoxenue B
Ilepuonuueckoi cucremMe XumMmnye-

ckux sneMmeHToB JI. 1. Menneneena.

Haxoxnenue B mpupoze.
dusnyeckue 1 XUMHIECKHE
cBoMcTBa. BaxkHelmme coemHeHns
KaJIbIHS (OKCHJI, THAPOKCHI, COJIN).
XKéctkocTh BOABI M cIOCOOBI €&
YCTpaHEeHUs. AIFOMUHUN.
ITonoxxenue B Ilepuoanueckoit
CHUCTEME XMMHYECKHUX DJIEMEHTOB
. . MenneneeBa, CTpoeHuUE
aroma. HaxoxaeHnue B mpupoze.
dusnyeckue 1 XUMHIECKHE
cBoiicTBa. AM(poTepHbIe CBOICTBA
okcHaa u ruapokcuaa. JKeneso.
ITonoxenue B Ilepuoanueckoit
CHUCTEME XMMHYECKHX JJIEMEHTOB
. . MenpneneeBa, cTpoeHue
atoMa. Haxoxienue B mpupoje.

* OOBACHATH O0IIHE
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOICTB 3JIEMEHTOB-METAIIJIOB B
rpynmnax u uX COeTUHEHHH ¢
y4€TOM CTPOCHHUS UX aTOMOB.
*XapakTepu3oBarb PpU3nUECKUEC
U XUMUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB METAIJIOB U MX
coelMHEeHUH (OKCU/IOB,
THJIPOKCHJIOB, COJICH ), CIOCOOBI
UX TIOJyYCHHS, IPUMEHEHUE U
3HaYEHHUE B MPUPOJIE U KUZHU
yenoBeka. *Pacro3naBats ¢
MOMOIIbIO Ka4YeCTBEHHBIX
peaKiuii HOHBI METAJUIOB
(Maraus, amOMUHUS, TUHKA,
Keye3a, MEJIH ).

*TInaHupoBaTh M OCYIIECTBISTh
Ha MPAKTHKE XUMHUECKUE
HKCIIEPUMEHTBHI, TPOBOIUTH
HaOJI0ICHN, JIeN1aTh BBIBOJIBI 10
pe3yJbTaTaM 3KCIIepUMEHTA.
*CrnenoBaTh NpaBuiiaM
0e30macHoil paboThI B
naboparopuu npu
MCTIOJIb30BAaHUN XUMHUYECKON
MOCY/IbI M 000PYIOBaHUSI.
*TIpon3BOANTE BEIYUCICHHUSI 1O
XUMUYECKUM ypaBHEHUSAM. 6
BeicTpauBath pa3BEpHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha MHpopMaIHIo U3
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DuU3NYECKUEN XUMUYECKUE
cBoiicTBa. OKCUIBI, TUIPOKCUIBI U
comu xene3a(Il) u xenesa(Ill).
JemoncTpauunu B3aumosenicTBue
Hatpus ¢ Bogoil. OkpaiivBaHue
IJJAMEHU MOHAMU HaTPHsI U KaJusl.
OkpaiuBaHue MI1aMeHU HOHAMU
Kanbuus. BzaumonencTeue okcuia
KaJbLHUsI C BOJOM.
BupeomartepuaJibi:

rOpeHue Keye3a B KUCIOpoJe U
XJiope

JlabopaTopHble U IPAKTHYECKHE
padoThI

JlabGopaTopHble ONBITHI:
O3zHakomJieHHe ¢ oOpa3amMu
QITIOMUHHUS U €TO CIIJIaBOB.
AmpoTtepHbIe cBOMCTBA
TUAPOKCH/IA aTFOMUHHSL.
KadectBeHHbIC peakiiy Ha HOHBI
xKenesa.

I[IpakTHyeckue padboThbI:

Ne 6. XKécTtkocTh BOABI 1 METOEI €6
YCTpaHEHHS.

Ne 7. Pemienue akcriepuMeHTalb-
HBIX 33/1a4 110 TeMe «MeTasuiby.
Buviyucnenusa

— MO0 yPaBHEHUSIM XUMHUYECKUX
peakiuii, eciii OJIMH U3 PeareéHTOB
JIaH B U30BITKE WM COACPIKUT
MIPUMECH;

— MacCOBOM JI0JIM BBIXOJ1a
MPOAYKTa peaKIuu

KonTtpoabsnas pabora Ne4 o teme
«Meramisby

y4eOHHKA U CIIPaBOYHBIX
MaTepHaoB, TPaMOTHO
MCII0JIb30BaTh U3y4YEHHBIN
MOHATUIHBIN arapar Kypca
XUMHH.

*Ycnonb30BaTh Npu
BBIMIOJTHEHUH Y4E€OHBIX 3aaHUN U
B IIPOLIECCE UCCIIEN0BATENBCKOM
JIeSITEIBHOCTH Hay4YHO-
HOIMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJEpKaAHUS,
CIIPaBOYHbBIC MaTEepHUAIbI,
pecypcbl MHTepHeTa

Pa3nes 4. Xumus n oxkpy:kawomas cpeaa (3 1)

Tema 9.
BemecrBa u marepu-
aJIbl B JKM3HH
yejoBeka (3 v)

Hosble maTepuaisl u
TexHoJioruu. Bemecra u
MaTrepuasbl B IOBCEIHEBHON KU3HU
4eJoBeKa. XUMUs U 310POBbE.
be3onacHoe ncnonb3oBaHue
BEUICCTB U XUMHUYCCKUX peaKum?I B

*XapakTepu30BaTh POJIb XUMUHU
B Pa3NUYHBIX cepax
JESATEIILHOCTH JIFOI€, OCHOBHBIE
BElIeCTBa U MaTepUaJIbl,
PUMEHSIEMBIE B )KU3HU
COBPEMEHHOT0 YeJIOBEKa.
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obITy. [IprpoIHbIE HCTOYHUKH
yTJIEBOAOPOAOB (YTOJib, IPUPOIHBIN
ra3, He()Th), IPOIYKTHI UX
nepepaboTKH, UX POJIb B OBITY U
MPOMBIIITIEHHOCTH. OCHOBBI
9KOJIOTMYECKOI rpaMOTHOCTH.
XUMHYECKOe 3arpsi3HeHne
OKpY’Karomien cpeapl (peaeasHo
JOITyCTUMas KOHIICHTpaLus
BemtectB — [1JIK). Ponb xumuu B
pELICHIH YKOJIOTHYECKUX MPoodIeM

*OO0BSICHATD YCIOBUS
0€30I1acHOTO HCIIOIH30BAHHUS
BEIIECTB U XMMHYECKHUX PEaKIIHiA
B OBITY.

* AHaNMM3UPOBATh U KPUTHYECKH
OLICHUBATh UH(OPMALIHIO

0 BIJIMSIHUU TIPOMBILUIEHHOCTH,
CEJIBLCKOTr0 X035ICTBa,
TPAHCIIOPTA U JIP. HA COCTOSTHUE
OKPYXarOLIEH CPEBL.

*YMeTh 0Ka3bIBaTh MEPBYIO
MOMOIIb MPU XUMUYECKUX
0KOTax M OTPaBIICHUSX.
*IIpuHUMAaTh yyacTHe B
o0cyxieHuu npodiemM
XUMHUYECKOHN U AKOJIOTHYECKON
HAIPaBIICHHOCTH, BEICKA3bIBATh
COOCTBEHHYIO TTO3UIIUIO 11O
npoOieMe u mpeaiaraTh
BO3MOJXKHBIC ITYTH €€ PEIIeHUs

Hmozo 68 uacoe.
Koumponsnvix paobom 4
Ilpakmuueckux padom 7
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YYEBHO-TEMATUYECKHWH IUIAH

8 ki1acc (2 yaca B HefeJ110, BCero - 68 yacoB)

No Tema ypoka KomnnuectBo waco | Jla 20P
pOK Bce | Kontp | IIpakr | Ta
a OJIbH | HYECK
ro BIX 1504
pabor
pabot
1. | IIpenmer xumuu. Ponbs Xumun B )KM3HU 1 http://him.1september.ru
yesoBeka. Xumus U TBEpCKOU Kpai. Enmnas Kosnexmus
HOP: IlpenmerHas
KOJIJICKI A «XUMHU)
http://school-
collection.edu.ru/collecti
on/chemistry
EcrecTBeHHO-HayuYHBIE
OKCIICPUMECHTBI: XUMMU.
Komnekius
Poccuiickoro
0011800pa30BaTEIIEHOTO
noprana
2. | MeTtoabl U3y4eHUsI XUMUH. ATperaTHble 1 Enunas xomnekius LIOP
COCTOSIHMSI BEIIECTB
3. | IpakTueckas padora Ne 1 1
«3HAKOMCTBO C JIa0OpaTOPHBIM
obopynoBanueM. [Ipasuna Th mpu
paboTe B KAOMHETE XMMHM.
4. | dusnyeckre U XUMHYECKUE SIBJICHUS B 1 Enunas xonnexkuus LOP
XUMUU. YucThle BEecTBa U CMECH.
CriocoOsI pa3eneHus cMecei.
5. | IIpakTHyeckas padora Ne 2 1 1
Paznenenne cmecei.
6. | ATOMHO- MOJIEKYJISIpHOE yUCHHE. 1 Enwnas xomnexkuust LLOP
XHUMHYECKHUE IIIEMEHTHI
7. | 3HaKU XUMHYECKUX DJIEMEHTOB 1 Enunas xomnexrms [IOP
8. |[lepuomnyeckas TabIMIIa XUMUYECKUX 1
anemenToB JI.M.Menpeneena.
9. | Xumuueckue GopMyIIbL. 1 Enunas xomnexkuus LOP
10. | Xumuueckue (hopMyIIBL. 1
11. | BajleHTHOCT®. 1 Enunas xomnexkuus [JOP
12.| BajeHTHOCTb. 1
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13.

Xumnueckue peakuud. [Ipuznaku u
YCIJIOBHSI IPOTEKAHNS XUMHUECKUX

Enunas xomrekuust LIOP

peakuuii
14.| 3akoH COXpaHEHHUS MacChl BEIIECTB. 1
XUMHUYECKUE YpaBHEHUS

15.| Xumudeckue ypaBHCHHS 1

16. | THrbl XUMHUYECKUX PEAKITUH. 1 http://school-
collection.edu.ru/collecti
on/chemistry
SKCIICPUMCHTHI:

17. | Turmbl XUMUYECKUX PEAKITUH. 1 http://school-
collection.edu.ru/collecti
on/chemistry
OKCIICPUMCEHTHI:

18. | [ToBTOpeHUE U 0OOOIICHHE TEMBI 1

«[lepBoHaYaIbHBIC XUMUYCCKHE
MOHSTHUS ¥ 3aKOHBI XUMHUH.
19.| Konmponsnas paboma Ne 1 rio reme 1

«HepBOHa‘laﬂbHHe XUMHNYCCKHUC
IIOHATHUS.

20. | Ananu3 KOHTpOJIbHOU paboThl. PaboTa 1
HaJ[ OIIOKaMH.
21.| Bo3ayx u ero cocTaB. DKOJIOTUICCKUE 1 Enunas xomnekius LIOP
npobJieMbl U UX pericHue B TBepckoM
Kpae.
22.| Kucnopoz. 1 Enunas xomnekius LIOP
23. | IpakTHyeckasi padora Ne3

«HOJ’IyquI/IC, CO6I/IpaHI/IC u
pacnio3HaBaHUEC KHUCIIOpOAa».

24.| Oxcunpl 1 EnuHas KouTeKITis
HOP. »3kcriepuMeHTHI:
XUMHUS

25. | Oxcuasl 1

26. | Bomopo. 1 Enunas xosmexkmus
HOP. »3kcriepuMeHTHI:
XUMHMS

27. | lpakTH4eckasi padora Ned 1

«Ilonyuyenue, coOupanue u
pacro3HaBaHHE BOAOPOJIAY.

28. | KucmaoTsl. 1 Ennnas xomnexiusa LIOP
9KCTICPUMEHTBI: XUMUSI
29.| Counm. 1 Enunas komnexnus IIOP

OKCICPUMCHTLI: XUMUA
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30.| Comn. 1
31. | KonuuecTBO BelecTna 1
32. | PemieHre pacyeTHBIX 3a/1a4. 1
33. | MossipHbliit 00beM ra3000pa3HbIX 1 Enuuas kostekrms LIOP
BEIICCTB
34.| Pac4éThl MO0 XMMHYECKUM ypaBHECHUSAM 1
35. | Pac4éThl MO0 XMMHYECKUM ypaBHECHUSAM 1
36.| Boma. OxpaHa BOIHBIX PECYpPCOB, 1 Enunas koswtexkuus L{OP
6opb0a 3a uncrory Bonru B TBepu u
TBepckoit obmactu. OCHOBaHUS.
37.| PacTBOpbl. MaccoBast 10Jis 1
PacTBOPEHHOTO BEIIECTBA.
38. | Perienue 3a/1a4 Ha pacTBOPBI. 1
39. | [IpakTHyeckasn padora Ne5
«[IpuroroBiieHuEe PacTBOPOB COJICH C UX
3aJaHHOU MacCOBOH JOJIENY.
40.| O6oOIIeHNE U CUCTeMATH3AIHS 3HAHHUHA 1
1o Teme: «Baxnenme npecTaBuTeNnn
HEOPTaHMYECKUX BEIIECTB.
KomnmdecTBeHHBIC OTHOIICHHUS B
XUMHUAW.
41.| Konmponwvnasa paboma.Ne2 no teme: 1
«BaxHenme nmpeacTaBUTENN
HEOPTaHMYECKUX BEIIECTBY.
42. | Ananm3 KOHTpOJIBHOM paboThl. PaboTa
HaJ OIIMOKaMHU.
43.| Okcuupl: KaccuUKaIys U CBOMCTBA. Ennnas xomnexuysa LIOP
. XUMHUS
44.|OcHoBaHUS: KiIaccupUKaIs 1 Ennnas xomnexuysa LIOP
CBOﬁCTBa. OKCHCPUMCHTHI: XUMUA
45. |Kucnotsl. Knaccuduxarms kucior. Enunnas kosexuus 1{OP
46. | CBoiicTBa KUCIIOT Enunas xomnekius LIOP
OKCICPUMCHTHI: XUMUA
47. | Kiraccudukammst CoJeH.
48. |CpoiicTBa COJIEH. Enunas xomnekuus [JOP
OKCIICPUMEHTBI: XUMUS
49. |I'eneTHueckas CBA3b MEKIY KIIaCCaMH

HCOPTaHNYCCKUX BCIICCTB.
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50.

IIpakTnueckas padora Ne 6
«Pemenne sxcriepuMEeHTATBHBIX
3ama9dy.

Enunnas xoyuiekus
OP, 3kciepuMeHTSHI:
XUMHUS

51. |O600mIeHre U crucTeMaTU3alus 3HaHUH 1
1o TeMe: «OCHOBHBIC KJIACChI
HEOPraHUYECKUX COCIMHEHUI.
52.| Koumponvnas pavoma Ne3 1o teme 1
«OCHOBHBIE KJIACCHI HEOPTAHMYECKHUX
COETUHEHUI.
53.| AHanu3 KOHTPOJIbHOW paboThl. Pabora 1
HaJl OIINOKaMU.
54. | EcTecTBEeHHBIC CEMENCTBA XUMHUYCCKUX 1 Enunas xomnexuust IIOP
3JIEMEHTOB. AM(OTEPHOCTD.
55.| Otkpsitue .M. MenaeneeBbiM 1 Enunas xosnekius [IOP
[Teproauueckoro 3aKoHa.
J.N.Mennenees u TBepckoil kpail.
56. | OcHOBHBIE CBEJICHHS O CTPOCHHH aTOMa 1 Enunas kostexuus [{OP
57. | CTpoeHune >IeKTPOHHBIX YPOBHEH 1
aTOMOB XHMHUYECKHX 31eMeHTOB Nel-20
B Tabnuie /.M. MeHnaeneena.
58. | [leproauyeckuii 3aKOH 1
J.M.MeHneneeBa u CTpOCHUE aToMa.
59. | XapaKkTepucTHKa XMMHUYECKOTO 1
3JIEeMEHTa Ha OCHOBAHHMH €0
nosoxkeHus B [lepuoauueckoit cucreme.
60. | 3nauenue [leproguieckoro 3aKoHa u 1
[Teproaudeckoii CHCTEeMBI XUMHUIECKUX
anemeHToB JI.1.MeHneneena.
61. | MoHHas XuMHYECKast CBS3b. 1 Enunas xomnexmust [IOP
62. | KoBasieHTHasi HEMOJISIpHAST XHUMHYECKasl 1 Enunnas kosexuus 1{OP
CBSI3b
63. | KoBaneHTHast moJspHAs XUMHYECKas 1 Ennnas xomnexnusa LHOP
CBSI3b.
64. | MeTtamndyeckas XMMHUYECKas CBSI3b 1 Enunas xomnexkuus LIOP
65. | CrerneHb OKHCIICHUS. 1
66. | OKMCIUTEILHO-  BOCCTAHOBHMTEILHEIE 1 Enunas xomnexuus [JOP
peaxiuu.
67.| O0oOIIeHNe ¥ cUCTeMaTH3aIus 3HAHUH 1

1o TeMaM: «Ilepuonnyeckuit 3aK0H
J.1.MenneneeBa u CTpOCHHUE aTOMA.
XHUMHYECKAs CBA3bY.
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68.| Konmponvnas paboma Ne 4 1o temam:
«llepuoguyeckuii 3aK0H
JA.N.MenneneeBa u CTpOEHUE aTOMA.
XUMHUECKast CBS3bY.

Hmozo 68 uacos. Konmponvnvix pavom 4. Ilpakmuueckux padom 6.

YYEBHO-TEMATUYECKHWH IUIAH

9 kiaacc (2 yaca B He/leJII0, BCero - 68 yacon)

Yueonuk - 'a6puensin O.C., Octpoymos U.T'., Ciaaakos C.A. Xumus 9 kiaacc,
M., «IlpocBemenue», 2019.

Noypoxka Tema ypoka Komnnuectso Harta 50P
4acoB
Bce lontp [[Ipax
OJIbH THY
ro
BIX €CKHU
5 X
»ab0T pa6
oT
1| Tlepuomudeckuii 3aKOH. http://him.1septe
[lepnonnueckas cucrema mber.ru Enunas
XUMHYeCKHuX 3neMeHToB /l. U. KOJLTCKIHS
Menneneesa. CTpoeHHE aTOMOB. 1OP:
[Ipenmernas
KOJUIEKLIUS
«XUMH»
nttp://school-

collection.edu.r
u/collection/che
mistry
EcrecTtBenHO-
Hay4YHbIE
OKCIICPUMCHTBI:
XUMMUSL.
Kommexmus

Poccuiickoro
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obmieoOpaszoBar

XUMHYCCKUX pCaKIHUiIX U
XUMHUYCCKOM PABHOBCCHU.

€JIbHOTO
noprana
| 3aKOHOMEPHOCTH B U3MEHEHUU Enunas
CBOICTB KOJUIEKLIUS
LHOP
XUMHUYECKHUX AJIEMEHTOB M HX
COEJIMHEHUI B COOTBETCTBUH C
MOJIOXKe-
HUEM 3JIEMEHTOB B
MIEPUONYECKOMN
CHUCTEME U CTPOECHUEM HUX
aTOMOB.
| Kitaccudukanms u
HOMEHKJIaTypa HEOPTraHUYECKHUX
BEILECTB
| XMMHUYECKHe CBOICTBa EnnHas
HEOPraHUYECKUX COCTUHEHUI. KOJUIEKIIUS
I'enernueckas cBsA3b 1IOP:
HEOPraHUYECKHUX BEILECTB. SKCICPHMEHTEL:
XUMUSA
| CTpoeHue BelecTBa: BUAbI
XUMUYECKON CBSI3U U TUIIBI
KPUCTAJUTMYECKUX PELIETOK.
3aBHUCHMOCTH CBOMCTB BEIIIECTB
OT UX CTPOCHHS.
| Konmponwvnasa paboma Nel nio
teme «IloBTOpeHnEe OCHOBHBIX
pa3zienoB Kypca 8 Kiaccay
| Knaccudukanus xumuueckux EnnHast
peaKkLuii Mo pa3aTudHbIM KOJUIEKI[HS
IMpU3HaKaM ]_[OP
SKCHEPUMEHTHI:
XUMUSL:
| DK30- ¥ SHIOTEPMHUYECKHUE EnuHas
pEeaKIfK, TePMOXUMHUIECCKIE KOJUIEKI[HS
ypaBHeHus. [lonsitue o 1HOP
TOMOTEHHBIX U TETEPOTECHHBIX, e —
00paTUMBIX U HEOOPATHUMBIX
XUMUS:
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9, MonsiTre o ckopocTU Enunas
XUMHUYECKON peakinu 1 KOJUTCKIIUS
dakTopax, BIUSIOMUX Ha HEE. ooP

AKCTICPUMEHTHI:
XUMUS:

10 OxkucaurensHO- EnnHas
BOCCTAaHOBHUTEJIbHBIC PEAKITUU KOJUTCKITUS
(37IeKTpOHHBIN OamaHC LIOP:
OKHCITUTEIBHO-

BOCCTAaHOBUTEJILHON PEAKIINH).

11 Teopus PAEKTPOIUTHUECKON EnuHast

JTUCCOLIAAIINY . KOJUTCKIIUS
HOP:

12| Peakiiuu MOHHOTO OOMEHA, BKCIIEPUMEHTHI:
YCIIOBUS UX MMPOTEKAHHUS. XUMUS
Honnble ypaBHEHHS peakiuit

13 XumMuueckue CBOMCTBA KUCIIOT B EnuHast
ceere TO/L. KOJUIEKIIUS

1HOP:

14 Xumuueckue CBOMCTBA Enunas
ocHoBaHu# B cBete TO/I. KOJITEKIIHST

1HOP:

15 XwuMmndyeckue CBOHCTBA COJIEH B Enunas
ceere TO/I. KOJUICKIIUS

LHOP:

16| TToHsTHE O THAPOIIU3E COJICH. EnuHas
Cpena pacTBopoB. KOJUIEKIIUSA

1HOP:

17| Ilpakmuueckas padoma Ne 1.

Pemmenne skcrepuMeHTaTbHBIX
3aga4 o teme «TO]I»

18 O6o0mieHre u cucTeMaTru3aIus
3HAHUU MO TeME « XUMHUYECKHE
PEaKIuu B pacTBOPax
AJICKTPOJIUTOBY

19 Konumponwvnas paboma Ne2 o PKCTIEPUMEHTHI:
TeMe « X MMHYECKUE PEaKIINH B XPMUS
pacTBOpax AJIEKTPOIUTOBY

20 OObmras xapakTepucTUKa EnnHas

HEMECTAJIIIOB

KOJUJIEKIIUS




1HOP:

21 Obmas xapakTepucTUKa Enunas
aneMmeHToB VIIA rpymnmnsl — KOJLIEKIIUS
TaJIOIrCHOB. HOPI

IKCIIEPUMEHTHI:
XUMHMS

22 CoeauHEeHHMSs TaJIOTCHOB. EnuHas
3HauYCHHE rajJoreHoB IS KOJLIEKIHS
310poBbsl B TBepu 1IOP:

23 Ilpakmuueckas paboma No2.

«3y4eHue CBOMCTB COJITHOU
KHCJIOTBDY

24 OOm1as xapakTepucTUKa EnnHas
aneMeHToB VI A-rpynibl. KOJUIEKITHS
Kucnopon u cepa. Ctpoenue 1IOP:
ATOMOB, AJUIOTPOITHBIC
Mo iuHKaIy, CBOHCTBA

25 CepoBoaopo ¥ CybpHIbI EnuHas

KOJUICKIIUS
1HOP:
IKCIIEPUMEHTHI:
XUMHMS

26 Kucinopoabie coeTuHeHUS EnuHas
CCPBIL. KOJUJIEKIIUS

1HOP:

27| CepHast KUCIIOTa U €€ CBOMCTBA. EnnHast

KOJIJICKITUS
1HOP:
9KCIIEPUMEHTHI:
XUMMS

28| TIpoMbIlUIEHHBIN CIOCO0
MOJTyYCHUST CEPHON KUCIIOTHI.

29 Oo6mas XapaKTEePUCTUKA EnnHas
XUMHUYECKUX DJIIEMEHTOB VA KOJUIEKIIUS
TpYHIIbL. HOP

30

A30T, pacipoCTpaHEHUE B
npupoje, Gu3nYecKue u
XUMHYECKHE CBOMCTBA.
Kpyrosopor a3ora B npupose
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31

Ammuak. Coiau aMMOHUS.
KauecTBeHHast peaknus Ha HOH
aMMoHus. [IpomsinieHHOE
II0JIy4YE€HUE aMMHAaKa.

EnuHas K
SKCHEPUMEHTHI:
XUMUS
omnekius 1{OP:

32 Ilpakmuueckasn paboma Ne 3
«[lonyuyenune aMmmuaka u
U3YYCHHE €r0 CBOMCTBY»

33| Kucnopoacoaepxamiie Enunas
COC/IMHEHUS a30Ta KOJUIEKIIUS

LHOP:

34 A3oTHas KMCI0Ta, €€ CBOMCTBA Enunas
(oOmIme, Kak KUCIIOTHI H KOJUIEKIIUSA
crienrduaeckue), moaydeHue. LIOP:
A3OTHBIE yA0OpEHUS. 9KCIIEPUMEHTHI:

XUMUS

35 Pochop u ero coenMHEHHUSI. BKCIIEPUMEHTHI:
[IpumeHeHne MUHEPATBHBIX XUMHUS
ynoOpenuii B TBepckoi
obmnacTu.

36/ OOmas xapakTepucTUKa EnuHas
aneMeHTOoB [V A - rpymnisbl. KOJUICKIIUS
Yraepoa. AJIOTpONHbIE LIOP:
MoauduKauu. AacopOomms.

Kpyrosopot yranepona B
npupojie

37| Kucnopojcoaepxaniue EnvHas
COETMHEHUS YTIIepo/a. KOJUIEKIHS
DKOJIOTHYECKUE TTPOOITIEMBI, LIOP:
CBSI3aHHBIC C HUMHU. YTOJbHAS
KHCJIOTA U €€ COJIH. BKCTICPUMEHTHI:
KauectBenHast peakuus Ha XM
KapOOHAT HOH.

38 Ilpakmuueckasn padoma Ned
«[lomyyeHue yrJIEKHCIOro Tasa.

KauecrBennass  peakiuss  Ha
KapOOHAT- HOHY.

39 VrieBoaoposl. EnuHas
Kucnopozaconepxariue KOJUTCKITHS
OpPTraHWYIECKUE COCAMHCHUS. LIOP:

40 Kpemuuii 1 €ro cCoeIMHEHHUSI. EnnHast
KOJUTEKIIUS
1HOP:
IKCIIEPUMEHTHI:
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XUMMUA

41 CunukartHasi IPOMBIIIIEHHOCTb. EnuHast
[Ipobembr 6e30macHOTO KOJUICKIIUS
UCIIOJIb30BaHMS CTPOUTEIIBHBIX HOP:
MaTEepHUAJIOB B TOBCEIHEBHOM
KU3HU. [IpOMBIIIEHHOCTD B
TBepu u TBepckoit o61acTH.

42 O060061eHue no Teme
«Hemeraiuiby.

43 Konmponwvuasa padoma Ne3 110
teme «Hemeramb».

44 Ilpakmuueckasa paboma Ne 5.

Pemenue skcriepuMeHTaTbHBIX
3amad o Teme «Hemeramib.

45 IlonokeHne METaJlJIOB B Enunas
[Tepuoanueckoii cucreme, KOJUIEKIIUS
CTpOCHHE aTOMOB LIOP:
MeTalioB. MeTamuieckas
CBsI3b, METAJTUYCCKAS
KPUCTAIIIMYECKAas PelieTKa U uxX
CBOMCTBA.

46| OOIMe XUMUIECKIE CBOMCTBA EnvHas
METaIlIOB. KOJUTCKIIUSA

LHOP:
IKCIIEPUMEHTHI:
XUMUS

47 OO0mue crnocoObl MOTyUYeHUS Enunas
metaios. [IpumeHneHue KOJUTCKITHS
METaJIIOB B LOP:
IPOMBIIIIEHHOCTH TBepH. IKCHCPUMCHTBL:

XUMHUS

48 TlonsTHE O KOPPO3HH METAILIIOB Enunas
¥ OCHOBHBIE CITIOCOOBI 3aIUTHI KOJUTEKIIUS
oT koppo3uu. CruiaBsl. HOP:

49 OO6mas xapaKTepUcTHKa EnnHas
IIEJTIOYHBIX METAJLIOB. KOJUTEKIIUS

1HOP:

OKCIICPUMCHTBI:




XUMMUA

50 XumMuueckue cBOMCTBa Enunas

IIEJIOYHBIX METAILIOB KOJUICKITHUS
1HOP:
HKCIIEPUMEHTHI:
XHMHS

91 . [IpumeHeHue HIEIOYHbIX
METAaJJIOB B UX COCIUHEHHI

52 OOGrmiast xapaKTepUCTHKa EnvHas
IEJT0YHO3EMEIBHBIX METAJIIOB. KOJIICKIIHS

HHOP:

53 XumMmunueckue CBOMCTBA EnnHas
IIEJT0YHO3EMEBHBIX METAJIIIOB U KOJIICKIIMS
HUX COEINHEHUI. LIOP:

SKCIIEPUMEHTHI:
XHMHS

54 TlpumeHeHue coequHEHNH Ennnas
HIEJI0YHO3EMEIIbHBIX METAJIJIOB KOJIICKIIMS

11OP:

55 JKécTtkocTh BOIBI U CIIOCOOBI €€ EnnHas
ycrpanenus. MUHEpaJIbHbIE KOJIJIEKIIHS
VMCTOYHHUKHU TBEpPCKOMN HOP:
00J1acTH, UX 3HAYCHHE.

56 Ilpakmuueckas paboma Ne6.

«lTonyueHune xeCTKON BOJBI U
CIIOCOOBI €€ yCTpaHCHHSY.

57 AIroOMHHUM U €r0 COCNMHEHUS. EnnHas
Haxoxnenue B npupose, KOJUIEKLIUS
CBOICTBa, MPUMCHCHHE. LIOP

SKCTIEPUMEHTHI:
XAMUSL:
58 Coenunenus aarOMUHUS.
AmMpoTepHOCTb OKCHAA U
THIIPOKCUIA ATFOMHHUS.

59 XKeneso. Haxoxaenue npupo/e, Enunast
CBOICTBa, MPUMEHEHHE. KOJUIEKITUS

1HOP:
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9KCIIEPUMEHTHI:
XUMHS
60 Coengunenus xene3za. OKCHIBL, 1 Enunas
ruapokcuabl u comu xenesza(ll) KOJUJIEKIUS
1HOP:
u xeneza(lll). .
9KCIIEPUMEHTBI:
XUMHUS
61 IIpumenenue xenesa. 1
KauecTBeHHbIE peakiiy Ha
KaTHOHBI METAJIJIOB.
62 Ilpakmuueckasn paboma Ne 7 1 1
«PereHre KCHepUMEHTAIBHBIX
3a1a4 1o reme «MeTab».
63 OG6oOmIeHNE 3HAHHIA TI0 TEME 1
«Mertamib».
64 Konmponvnas paooma Ne4 no 1
Teme «MeTauiby.
65 AHaM3 KOHTPOJIBHOM paboThI 1 1
pabora Ha/l OIHMOKaMHU.
66 XuMHYECKHI COCTaB INIAHETHI 1 Enunas
3eMiId. KOJJICKIIHS
1HOP:
67 Oxpana OKpy>Karouien cpeibl OT 1 EnuHast
XHMHUYECKOTO 3arpsi3HCHUSL. KOJUTEKIIUS
1HOP:
68 Dxonoruueckue mpoOIEMbI K 1 Ennnas
IIyTU UX PELLICHUS B KOJLeRIMA
Trepckoii o6nactu u Teepy. HOP:

Hmozo 68 uacoe.

Ipakxmuyeckux pabom 7.

Konmponvuvix pabom 4.
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO
«3narennctBO «lIpocBemenne»;2021

Xumus.9 kimace/I'abpuensn O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3narenncTBO «IIpocBemenne»;2021

6.

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA:

YMK «Xumusa. 8 knaccr
['abpuensn O. C. Xumus. § kitacc: yueOHHK Ui 0011e00pa30BaTeIbHBIX OpraHu3anui /
O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocsemenue, 2019
INa6puensu O. C. Xumusa. Meronuueckoe nocodue ans 8 kiacca yueOHoe mocodue st
obmeoOpaszoBarenbHbix opranuszauuii / O. C. TI'aGpuensn, M. B. Axcénora, U. T.
OctpoymoB. — M.: IIpocewienue, 2019
INa6puensu O. C. Xumust. COOpHUK 33/1a4 U yIIpakHEeHUH. 8 kiacc: yyeOHoe nmocodue ams
obmeoOpaszoBarenpHbix opranumzanmii/ O. C. Tabpuensu, M. B. Tpurybuak M.:
[Ipoceemenue, 2019
I'abpuensn O. C. Xumus. Terpaap ams 1ab0paTOpHBIX OMBITOB M MPAKTHYECKUX padoT. 8
KJlacc: yuyeObHoe mocobue s obnieoOpasoBarenbHbIX opranm3anmii / C. 'abpuensH, U.
B. Akcénona, U. I'. OctpoymoB. — M.: IIpoceemienune, 2019
I'a6puensu O. C. Xumwusa. PabGouas terpamp. 8 kiacc: ydyeOHOoe mocobue st
obmeoOpazoBarenpHbix opranu3anuit / O. C. T'abpuensn, C. A. Cnankos, U. T.
OctpoymoB. — M.: [Ipocemenue, 2019
Xumus B TecTax, 3ajadax u ympaxHeHusx. 8 ximacc (aBropsl O. C. I'abpuensn, 1. B.

Tpury6uak). I[Ipocsemienue, 2019

YMK «Xumusa. 9 knacc»
I'abpuensa O. C. Xumus. 9 xnacc : yueOHUK 1si 00111e00pa30BaTeNbHBIX OpraHu3anui /
0. C. I'abpuensu, 1. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenne, 2019
INa6puensu O. C. Xumus. Meronuyeckoe mnocodue anst 9 kiacca: yued. mocobue ams
obmeoOpaszoBarenpHbix opranuzanuii / O. C. T'abpuensn, U. B. Axcénoma, U. T.
OctpoymoB. — M.: IIpocBemenue, 2019
INabpuensn O. C. Xumusa. COOpHUK 3ajay U ynpakHEeHHH. 9 kiacc : yueOHoe mocobue
i obmeoOpasoBarenbHblx opranuzauui/ O. C. IN'aOpuensn, W. B. TpuryOuak. M.:
[Ipocsemenue, 2019
I'adpuensa O. C. Xumus. Terpaas aist 1a00OpaTOPHBIX OMBITOB M MPAKTHYECKUX padoT. 9
KJIacc : yueOHoe mocobue aisa o0meoopa3oBaTenbHbix opranuzanuii /O. C. ['abpuensH,
U. B. Akcé€nona, U. I'. OctpoymoB. — M.: IIpocBemenne, 2019
[Nabpuensan O. C. Xumust. Pabouas Tetpaas. 9 kiacc : yuebHOe nmocodue s
obmeobpaszoBarenbHbix opranusanuii / O. C. I'abpuensn, C. A. Cnankos, U. T.
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OctpoymoB. — M.: IIpoceemenue, 2019
NH®OPMAIIMUOHHBIE CPEACTBA

1. http://www.alhimik.ru [IpeacraBnensl pyOpuKH: COBETH aOUTYPHUEHTY, YUUTEIIO XHMUH,
CIPaBOYHHK (0O4eHb OO0JIbIIas MO00PKa TAOJIHIl U CIIPABOYHBIX MaTEpPHAJIOB), Beceast XUMHUS,
HOBOCTH, OJIUMITHAIBI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUUECKUX CBEICHUN ).

2. http://www.hij.ru XXypHan «XuMus 1 5KM3Hb» OHATHO U 3aHUMATEIHHO PACCKa3bIBAET 000
BCEM MHTEPECHOM, YTO IIPOMCXOTUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBIi )KypHaT « XMMUKU U XUMHSD», B
KOTOPOM TIPE/ICTaBIEHO MHOYKECTBO OMBITOB 110 XUMHH, 3aHUMATEIbHON HH(POpMAIIHH,
MO3BOJISIONICH YBIICUb YIYCHUKOB KCIIEPUMEHTAILHOM YaCThIO TPEIMETA.

4. http://c-books.narod.ru BceBo3amorkHast TuTEpaTypa M0 XUMHUH.

5. http://www.drofa-ventana.ru M3BecTHOE U31aTeNbCTBO YUeOHOI auTepaTypbl. HOBUHKH
HAYYHO-TIONYJ/ISIPHBIX M 3aHUMATEIbHBIX KHUT 110 XUMUHU.

6. http://1september.ru XXypHuan 11s yuureneit 1 He ToabKo. bonbIoe konuyecTBo paboT
YUEHHKOB, B TOM YHCJIC U HCCIICJIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOIBHBIN TOPTAJ CO CCHIITKAMU
Ha 00pa3oBaTeNIbHBIC CAaNUThI 10 XUMUH.

8. www.periodictable.ru COOpHUK cTaTeil 0 XUMUYECKHX AJIEMEHTaX, HILTIOCTPUPOBAHHBIIM
IKCIEPUMEHTOM

9. http://chemed. Chemi.purdue/edu uHTEpHET pecypchl Ha aHTIIMHCKOM SI3BIKE.

10. http://webelementes.com. Conepat HCTOPHIO OTKPBITHS U OIKMCAHUE CBOMCTB BCEX
XHUMHUYECKHX 3JICMCHTOB

11. http://www. chem. msu. su/rus/elibraru/ smexrponHast 6uOIHOTEKA YIEOHBIX MATEPHAIIOB I10

xuMuu. Qo myOauKanui uis ”HPOPMALMOHHOTO 00eCeyeHHs yUeOHbIX KypCOB [0 XMMHUHU
JUIS CTYJIEHTOB U acniupanToB MI', aOUTypHUEHTOB U ydaluXcsi CPETHUX LIKOJL.

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumus» u cait 1uis yuurens «5 Uy Ha ypoK XUMHKU»
http://him.1september.ru Equnas xomiexmus LIOP: TlpenMerHast Kommekiust « XUMUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAY4HBIE SKCIIEPUMEHTBHI:
xumus. Komnekuust Poccuiickoro o6meo0pa3oBaresibHOro nopraina

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOepoBoii

http://www alhimik.ru Bcepoccuiickast onmuMnuaia nkOJIbHUKOB 110 XUMHH
http://www.chemistry.ru JlucraHinOHHAs OJIMMITHA/A IO XUMHH: TEIEKOMMYHUKAIIMOHHBIN
00pa3oBaTeNbHBINA MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraniimoHHbIe IBpUCTHUECKHE
OJIMMITHAIBI TI0 XUMHH

http://www eidos.ru/olymp/chemistry 3anumarenbHas XUMHUs

http://www 104.webstolica.ru Kinaccudukanums XuMuueckux peakiuit
http://classchem.narod.ru KouTpen — Xumust 17151 Bcex: yueOHO-MHDOPMAIIMOHHBIN cailT
http://www. nanometer.ru OHIaliH-CIIPaBOYHUK XUMUYECKUX dieMeHToB WebElements

Caiit Alhimikov.net: yueOHbIE U CTIpaBOYHBIE MaTEPUAIIBI 10 XUMUHU

http://www. alhimikov. net Caiir C hemworld.Narod.Ru -Mup xumuu http://chemworld.narod.ru
Caiit «BupryanbHasg xumMuueckas mkona»  http://maratakm.narod.ru Caiit «Mup XuMun»
http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
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http://www.chemport.ru Xumuueckuii cepep HimHelp.ru: yuebnsle u cnpaBoyHbie
SHIUKJIONIECTUU

http://ru.wikipedia.org/wiki/Xumus Xumust 17151 BceX: HILTIOCTPUPOBAHHBIE MAaTEPUAIIBI 110
o01eit, opraHuYeCcKON 1 HEOPTraHMIECKON XUMHH

http://school-sector.relarn.ru/nsm Xumus 1 xu3ab — XXI BeK: HayYHO-TIOMYJISIPHBINA )KypHAI
http://it-n.ru/communities.aspx?cat no=4605&tmpl=com I1IkosbHUKAM O XUMHH: CAHT
xumMudeckoro daxkynprera Antl' Y

http://www chem.asu.ru/abitur DnexTporHas 6MOIUOTEKA IO XUMHUH U TEXHUKE
http://rushim.ru/books/books.htm Dnexrponnas OubmuoTexa y4eOHbIX MaTEPUAIIOB 110 XUMHUH Ha
noptane Chemne

http://www.school2.kubannet.ru Duruknoneaus «lIpupona Hayku»: Xumus

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMTPOLOECCA YYEBHOE OBOPYJIOBAHHUE

[TopTpeThl BbIAAIOIMIUXCS XUMUKOB

Tabnuma nemoncTpanvonnas «Ilepuoandeckas cuctema anementoB (.M. MenaeneeBa»
Tabnuia neMoHcTpanroHHast «PacTBOPUMOCTB KHCIIOT .OCHOBAHUM U COJICH B BOJIEY
Tabnuipl HMHCTPYKUMHU Ui MPAKTUUECKHUX 3aHATUH 1o Xxumuu §-11k1accoB

Ta0auie! ""Buasl XuMHuecKux cBsa3ei”

Tabmuis! "I[Iponiecchl OKMCIEHUA-BOCCTAaHOBIIEHUA" MeToAnuecKoe pyKOBOJICTBO
(Mcnonmp3oBanue yueOHOT0 000py10BaHHS HA MPAKTHYECKUX PabOTax)

OBOPYJIOBAHME JUISI IPOBEIEHUS JIABOPATOPHBIX, TIPAKTHYECKHX
PABOT, JEMOHCTPALIAIA

CnupToBKa nabopatopHast TuTas

HItaTuB 1a00paTOPHBIA XUMUYECKUN

Jlocka I CyIIKH MTOCY IbI

[TnuTka snexkTpudeckas JjadbopaTopHas

Kommiekt mepHO# 1ocy bl

[TpuGop 11t OMBITOB MO XUMHUU C ITEKTPHUECKUM TOKOM
Anmapart A npoBeJeHus: XuMudeckux peakuuii AITXP

[Tpubop it UITFOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEaKIIHi
I'oprouee cyxoe

Jloxka i1 CKUraHusl BEIECTB

Habop atukerok camoxneromuxcs (1a00paTopHbIif)

[Tpubop 11t LTIOCTpAIK 3aKOHA COXPAHEHHSI MAacChl BELLIECTBA
[Ipo6upka 14*120

[Tpobupka 16*150 xumuyeckas

Ha6op Ne 1B "Kucnotst"

Ha6op Ne 3BC "llenoun"

Konnexuus "llkana tBEproctu"

Ha6op Ne 9BC "O6pa3oBaHue HEOpraHU4IeCKHX BeiecTB"

Ha6op Ne 11C "Conu 11 1IeMOHCTpAIH OMBITOB"
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Ha6op Ne 22BC "Unaukatops!"”
MynbTUMENUNHBINA TIPOEKTOP
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