MyHununaasHOe Ka3eHHOe 00111e00pa30BaTeIbHOE YUPEKACHNE
«Torynbckast OCHOBHas 00111€00pa30BaTeIbHAS IKOJIA

Paccmorpeno na MO YTBep:kaai
PykoBoautens MO Hupexktop MKOVY «Torynbckas OOILL»
[Tanosa M.JI
[TpoTokon Ne [Tpuxas Ne
Or« » 2023 r Or« » 2023 r
MYHULIMMASIbHOE MoanucaHo undposon
& noanucbto: MYHULIMMANIbHOE
KASEHHOE KA3EHHOE
OBLLEOBPA3OBATENIBHOE (1 1E05PA3OBATENHOE
YYPEXKAEHWE YUPEXEHVIE "TOTYTIbCKAS

"TOTYJIbCKAA OCHOBHASl OCHOBHAA
OBLLEOBPA3OBATE/IbHASA OBLIEOBPA3OBATE/IbHAA
LIKOMA" TOMYNIbCKOro  WKONA"TONY/IbCKOTO PABOYAS ITIPOT'PAMMA

PAVIOHA ANTTAICKOMO PAVOHA ANTTANCKOIO KPAA
[ata: 2023.06.13 13:02:40 6
KPAA o700 y4eOHOro peaMeTa

«XUMHUI»

JuIs 8 Kjlacca OCHOBHOTO OOIIEero 00pa3oBaHus
Ha 2023-2024 y4eOHbIN TOJ

Cocrasurens: boposkosa C.C
YUYUTCIIb XUMUU

C.Torym, 2023



MNOACHUTEJIbBHAS 3AITMCKA

Pabouvas mporpamMmMa 1o XMMUH JiJIsl 00y4aroNIMXcs 8 KIIaCCOB COCTaBJICHA Ha OCHOBE TpeOoBaHUH K
pe3yabTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHus,
npezcTaBieHHbIX B DegepabHOM rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO OOIIETO
o0pa3oBaHus, ¢ Y4ETOM paclpeiel€HHBIX 110 KIaccaM MPOBEPSIEMbIX TPEOOBaHMI K pe3yIbTaTaM OCBOCHUS
OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIETO 00pa30BaHUs U 3JIEMEHTOB COJIEPKAHMUS,
MPEJICTABICHHBIX B Y HUBEPCAILHOM KOJM(UKATOPE IO XUMUH, a TAaKXKe Ha OCHOBE [IprMepHOii mporpaMMbl
BOCTIMTAHUS 00YYAIOIINXCS MPU TOTyYEHUH OCHOBHOTO 0011eT0 00pa3oBanus U ¢ yuérom Konnenmmu
npernoiaBaHus yueOHOTO mpenMeTa « XUuMUs» B 00pa3oBaTelIbHBIX OpraHu3anusax Poccuiickoit
Ddenepanum, peaau3yonX 0CHOBHbBIE 001Ieo0pa3oBarenbHbie porpamMmmel (yTB. Pemmennem Komnernu
Mumnrnpocgerienus: Poccuu, nmporokosn ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Bkiag yuebHoro npenmera « XUMuUsA» B JOCTHXKEHUE LieIe OCHOBHOI'O 0011ero oopazoBaHus 00yCIOBIIEH
BO MHOT'OM 3HaY€HHEM XUMHUYECKOI HayKH B IO3HAHUM 3aKOHOB IIPUPO/Ibl, B PA3BUTUH MPOU3BOJUTEIBHBIX
cuJ1 001IeCTBa U CO3JJaHUK HOBOM 0a3bl MaTepualbHON KYJIbTYpPHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PACIpPOCTpaHMIIA CBOE BIMSHUE HA BCE 00JacTh
YeJI0BEYECKOr0 CYIIeCTBOBAHUS, 3a/jajla HOBOE BUJICHUE MHPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOI KYJIbTYphl, HEOOXOIUMBIM YCIOBHUEM >KU3HH OOIIECTBA: 3HAHUE XUMHUU CIIY>)KUT OCHOBOM 7St
dbopMUpPOBaHUS MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEACTABICHUN O MaTEPUATLHOM €IUHCTBE MUPA; BAXKHYIO
pOJIb UrparoT GopMUpPyEMbIe XUMHEH MPEACTaBICHUS O B3aUMOIPEBPAIICHHUSIX YHEPTHUH U 00 IBOJIIOLIUH
BEIIIECTB B MPUPOJIC; COBPEMEHHAS XUMUS HAlpaBJeHa Ha pPellieHHe rI100abHBIX MTPOOJIeM YCTOHYUBOTO
pa3BUTHUS YETIOBEUECTBA — CHIPbEBOM, SHEPTeTUUECKOM, MUIIIEBOI U IKOIOTUYECKOM O€30MacHOCTH, TPodIIeM
3/IpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHus: XMMUH B )KU3HHU 0OIIECTBA CYIIECTBEHHO MOBBICUIIACH POJIb
XMMHUYECKOro o0pazoBaHus. B ruiane conpanu3anyuy oHO SIBJISETCS OHUM M3 YCIOBHM (hopMupoBaHUs
MHTEJIJIEKTA JINYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKUE 3HAHUS HEOOXOAUMBI JJIsl IPUOOpETEHHS OOIIEKYIbTYPHOIO
YPOBHS, IO3BOJISIOLLETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4aCcTBOBAaTh B MHOT00Opa3HOM
KHM3HHU OOLIECTBA, JUIsl OCO3HAHUS BaKHOCTH PA3yMHOI'O OTHOIIEHUS K CBOEMY 3JJOPOBBIO U 3JJOPOBBIO
JIPYTHX, K OKpY>Karolllel IpUpOIHOM cpeie, At TPaMOTHOTO TIOBEIEHUS IPU UCIIOJIb30BAHUHU PA3INYHBIX

MaTCpHraJIOB U XUMHUYCCKHUX BCIICCTB B HOBCG}IHGBHOﬁ JKHU3HU.

Xumuyeckoe 00pazoBaHre B OCHOBHOM IITKOJIE SIBISIETCS 0a30BBIM 10 OTHOIICHHUIO K CUCTEME OOIIET0o
XUMHYECKOTO 00pa3oBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peaTM3yeT MPUCYIITHE 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KITIOUEBBIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT TOCYaPCTBEHHBIE, OOIIECTBEHHBIC U
WHIUBUTyaJIbHBIE TTOTPEOHOCTH. DTUM ONIPENIETSAETCS CYITHOCTh O0IIeH cTpaTeruu 0O0ydeHwHsl, BOCIIUTAHUS 1
Pa3BUTHS 00YJAIONTUXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMHUs.

W3zyuenue npeamera: 1) cnocoOCTBYeT peaqn3aliii BO3MOKHOCTEH U1 caMOpa3BUTHA U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111ell 1 PYHKIIMOHAIBHON rpaMOTHOCTH; 2) BHOCUT BKJIaJ B (popMHpOBaHUE
MBILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
NESITEIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIE0BATENbCKUX YMEHUHN, HEOOXOAUMBIX KaK B IIOBCEIHEBHON
AKHU3HH, TaK U B IPOGECCHOHATIBHOM EATEILHOCTH; 3) 3HAKOMUT CO CIIEU(PHUKON HAYYHOTO MBIIUIEHUS,
3aKJ1a/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIS/1a HA €IMHCTBO IPUPOABI U YET0BEKA, ABISAETCA OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB; 4) ClIOCOOCTBYET
q)OpMI/IpOBaHI/HO HCHHOCTHOI'O OTHOIICHUA K €CCTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHYECKOE 00pa30BaHNE MIKOJILHUKOB.

HaspanHple HanpaBJIeHHs B 00YYCHUH XUMUHN 00CCTICUUBAIOTCS CIICIIUPUKON COAepKaHUS PEAMETA,
KOTOprfI SABJIACTCA NCAArOrM4CCKU aJaliTUPOBAHHBIM OTPAXKCHUCM 63,30BOI>'I HAayKM XUMHHU HA OHpeI[eJIéHHOM
aTare €€ pa3BUTHSL.

Kypc xumum 0CHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE 00YJAIOIIUMHUCS OCHOB HEOPTaHHIECKOM

XMUMHU ¥ HEKOTOPBIX TOHATHH U CBEJIEHUH 00 OTAETHHBIX 00BEKTaX OPraHMYECKOW XUMUH.

Crtpykrypa conepkanus npeamera chopMUpOBaHa HA OCHOBE CUCTEMHOT'0 TIOJX0/la K €r0 U3y4YEeHHIO.
CopepxaHue CKIIaJbIBACTCS U3 CUCTEMbI IOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMbI TOHATHIA
0 XxuMHuueckoi peakiuu. O6e 3T CUCTeMbI CTPYKTYPHO OPraHU30BaHbI IO MIPUHIIUITY ITOCIEI0BATEILHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKHX MPEICTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
yU€HUs KaK OCHOBBI BCEro eCTecTBO3HaHUs, ypoBHS llepuoanueckoro 3akona /. 1. MenzaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUCHUS O CTPOCHUU aTOMa U XUMUYECKOM CBSI3U, MPEACTaBICHUN 00
ANEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B pacTBOpax. TeopeTuueckue 3HaHusl pacCMaTPUBAIOTCS HA
OCHOBE IMIHUPUYECKHU MOTYYECHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIIE0BATEIHLHO OT OAHOTO
YPOBHS K APYTrOMY, BBITOIHSS GYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U

BO3MOXKHOCTECH MPAKTUYCCKOI'0 IPUMCHCHUS U IMOJTYUYCHUA N3Yy4aCMbIX BCUICCTB.

Takas opraHnzamust cojepskaHus Kypca CIlocoOCTBYET IIPEACTaBICHHIO XUMHUUECKON COCTaBIIAIOIIEH
Hay4YyHOW KapTUHBI MUpa B JIOTUKE €€ cUCTeMHOM npupoasl. Tem cambiM 00ecriedrBaeTcss BO3SMOKHOCTD
(dopMupoBaHUs y 00yJarOIIMXCsl HEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METO/IaM [TO3HAHUS B
Hayke. BaxHO Tak)ke 3aMETUTh, UYTO OCBOEHHE COJIEP KAHUS Kypca IIPOUCXOIUT C IPUBJIEUEHUEM 3HAHUI U3
paHee U3y4eHHBIX KypcoB: «OKpykatomuit Mup», «buonorus. 5—7 knaceb» 1 «®Puzuka. 7 Kimacey.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HanpaBiieHu1o nepBOCTENEHHON 3HAYMMOCTH MPU peain3alii 00pa3oBaTeNIbHbIX QYHKIUHN NpeaMeTa
«XUMHUS» TPAJUIMOHHO OTHOCAT (POPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00J1acTi
COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUYECKON EATEIBHOCTH YEJIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJIbTYypHhl. 3a/1a4ya MpeMeTa COCTOUT B OPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HayKH, 3HAHUN O Hay4YHBIX METO/IaX U3Y4YEHUS BELIECTB U
XUMHUYECKHUX PEaKIMi, a TaKke B (GOPMUPOBAHUH U Pa3BUTUU YMEHUH U CIIOCOOOB J1€ATEIbHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHUEM, HAOJIOIEHUEM U ITPOBEIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOCHHEM

ImpaBUJI 0e30I1acHOro 06pameHI/1;1 C BEIlIECTBaMU B ITIOBCEOHEBHO KM3HU.

Hapsiny ¢ aTuM 1ienum n3ydeHus npeiMera B IporpaMMe YTOUYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX
IPUOPUTETOB B CICTEME OCHOBHOTO 00111eT0 00pazoBanusi. CeroqHs B 00pa3oBaHUU 0CO00 3HAYUMOM
pU3HAETCS HAIIPaBJIEHHOCTh 00YUYEeHHs Ha pa3BUTHE U CAaMOPa3BUTHE IMYHOCTH, (popMHpoBaHUe €€
UHTEJUIEKTa U 0011el KynbTypbl. O0yueHne yMEHUIO YUUTHCS U MPOJ0JKaTh CBOE 00pa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (DYHKIMI yueOHBIX PEAMETOB.

B cBsI3u ¢ 3TUM NpU U3y4YEHHUU IIpeIMeTa B OCHOBHOM LIKOJIE JOMUHUPYIOLIEEe 3HaUeHEe TPUOOpeIH Takue
LENH, KaK:

(bopMHpOBaHNE NUHTEIJIEKTYaJIBbHO PA3BUTOM JIMYHOCTH, TOTOBOI K caM000pa30BaHUIO, COTPYAHUUECTBY,
CaMOCTOSITENIbHOMY MPUHSATHUIO PEIIEHUH, CIOCOOHOM aAanTUPOBaThCs K OBICTPO MEHSIOLIUMCS YCIOBUSM
KU3HU;

HaIpPaBJIEHHOCTh 00YYEHHUS HA CHCTEMATHIeCKOe MPUOOIIEHNE YIalTuXCcs K CAMOCTOSTEIbHOM



MMO3HABATCIILHOM ACATCIIBHOCTH, HAYYHBIM MCTO/[aM IMIO3HAHUA, (bOpMI/IpyTOH_II/IM MOTUBAIIMIO U pa3BUTUC
CIIOCOOHOCTEH K XMMUU,

obecrieyeHre yciuoBuil, CIocoOCTBYIOMUX MTPUOOPETEHUIO 00YJarOIIMMHUCS OMbITa pa3HOOOpa3HOMI
ACATCIIbHOCTH, IIO3HAHUA U CAMOIIO3HAaHH A, KJIFOUCBBIX HABBIKOB (KHIO‘ICBLIX KOMHCTGHL{I/Iﬁ), HUMCIOIIUX
YHUBCPCAJIbHOC 3HAUYCHUC IJId PA3JIMYHBIX BUAOB ACATCIBHOCTH,

(dhopMUpOBaHHE YMEHUI OOBSCHSATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUpPa HA OCHOBAHW Y 3HAHUH U
OIIbITA, MMOJIYYCHHBIX TP U3YYCHUU XUMUU,;

(dbopMUpOBaHHE y 00YJAIOIIUXCS TYMAHUCTHYECKUX OTHOIICHUH, MOHMMAHHMSI [ICHHOCTH XUMHYECKHUX
3HAHMH JUTIA BRIPAOOTKH SKOJIOTHYECKH IIeTIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOMU JESTEIBHOCTH B
IeJISIX COXPAHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIEH PUPOTHOM Cpebl;

pa3BUTHE MOTUBAIMU K OOYYCHHUIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIO M1 CAMOBOCIIHUTAHHIO HAa OCHOBE
YCBOCHUS 00IIEYETIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIIS U HAIIPABICHHOCTH
JaTbHENIIero oOy4eHusl.



COJEPKAHUE YYEBHOI'O IIPEAMETA

IlepBoHaya/ibHbICe XMMHYECKHE IOHATHSA

ITpenmer xumuu. Posb XuMuu B )Ku3HU yesioBeka. Tena u BeniectBa. dusznyeckre CBOWCTBA BELLECTB.
ArperatHoe cocTosiHue BeuecTB. [IoHsATHE 0 MEeTOJaX IO3HAHUS B XUMHU. XUMHUS B cUCTEMe HayK. YucTble
BelecTBa U cmecu. CriocoObl pa3zieneHus cMecei.

ATOMBI U MOJIEKYIbI. XUMHUYECKUE 37eMEeHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie U cl0XKHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas GopMyia. BageHTHOCT aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCHUTENbHAs MOJIEKYIsApHast Macca. MaccoBast 105151
XUMHYECKOI'0 AJIEMEHTA B COEMHEHUH.

dusznuecKre 1 XUMUUYECKHE SIBJICHUS. XUMUYECKast peakius U e€ Mpu3Haku. 3aKOH COXpPaHEHUsI MaCChl
BEIIeCTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus XMMUYECKUX peakiuil (COeAMHEHUs, Pa3IoKeHus,
3aMenIeHus, 0OMEHa).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 101, ¢ IpaBUjIaMu padOThI B 1JAOOPaTOPUU U
npuémamu o0paleHus ¢ 1abopaTopHbIM 000PYAOBaHUEM; U3YUICHUE U ONMCAHHUE (PU3NUECKIX CBOHCTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HabI0eHNe (pu3ndeckux (IIaBJIeHHe BOCKA, TasHUE JIbJ]a, pACTUPAHUE
caxapa B CTYIKE, KHIIEHUE U KOHJEHCAllUsI BOJIbl) U XUMUYECKUX (TOpPEHUE CBEYH, IPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aUMOJEHCTBHE MeJa ¢ KUCIOTOM) SBJIEHUH, HAOII0ACHUE U ONKMCAHUE TPU3HAKOB POTEKaHUS
XUMHUYECKHUX Peakluii (pa3iioKeHne caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPHUA0M Oapus,
pasnoxxenue ruapokcuaa meau(ll) npu HarpeBanuu, B3aumojieiicTue xenesa ¢ pacrsopom cosu Meau(Il));
U3y4eHHEe CII0COO0B pa3JieeHus cMecel (C MOMOIIbI0 MarHuTa, (PUIbTPOBAaHKE, BbITAPUBAHUE,
JUCTULIALMS, XpoMaTorpadusi), IpoBeIEHUE OUUCTKY TOBAPEHHON COJIM; HAOIIOACHNE U OMCAaHUe
pE3yJIbTAaTOB NPOBEAECHHUS ONBITA, MWITIOCTPUPYIOIIEr0 3aKOH COXPAaHEHHS MACChI; CO3/1aHNE MOJIEIeH
MOJIEKYJ (IIIapOCTEPKHEBBIX).

Ba:kHeiinue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Boznyx — cmecsk razoB. CocraB Bo3ayxa. Kuciopoa — sneMeHT u npoctoe BemiecTBo. Haxoxaenue
KHCTIOpO/ia B IpUpoie, PU3NYECKUue U XUMUUECKHe CBOICTBa (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucnopoa. CriocoObl moMydeHus: KUCIOpoa B 1aOOpaTOPUH M MPOMBIILIIEHHOCTH. KpyroBopoT Kuciopoaa B
npupoje. O30H — ayuioTpornHas MoAuGUKaIUs KAUCIOPOIa.

TemnoBoii 3¢ (hekT XuMHUUECKOl peakinu, TEPMOXUMHUECKHUE YPaBHEHUS, K30~ U SHAOTEPMHUUECKHE
peakiuu. TOIIMBO: yroib U MEeTaH. 3arpsi3HEHNE BO3/1yXa, yCUJICHHE MapHUKOBOTO d(deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bogopon — snemeHT u pocToe BemecTBo. Haxoxaenune Bogopoaa B mpupoe, Gusndeckre u XuMHIECKUe
CBOICTBa, MPUMEHEHHE, CTIOCOOBI MOTydeHHs. KUCIOTHI U COMH.

Konngecto BemectBa. Moib. MossipHas Mmacca. 3akoH ABoraapo. MonspHblit 00bEM ra3zo. Pacuérsl no
XUMUYECKUM YPaBHEHUSIM.

duznueckue cBoiicTBa Boabl. Boaa kak pactBopuTtelnb. PactBopbl. HachlieHHbIE 1 HEHACHIIIICHHBIE
pacTtBOpbl. PacTBOpHMOCTH BeleCTB B BoAe.MaccoBasi 107151 BEIIECTBA B PaCTBOpPE. XUMHUECKHUE CBOMCTBA
Bojbl. OcHOBaHuUs. POk pacTBOPOB B IPHUPOJIE U B )KU3HU YelloBeKka. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEHUE TPUPOAHBIX BoI. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanms aeopraamaeckux coequnennid. Oxcuapl. Kinaccuduxaims oKCHI0B: cOJIe00pa3yroIme
(OCHOBHBIE, KUCTIOTHBIC, aM(OTEPHBIC) U HecosieoOpasyromue. HoMeHknaTypa oKCHA0B (MEKIyHApOIHAS U
TpuBHaNbHAs). PU3NUECKUE M XUMUUYECKHE CBOMCTBA OKCHAOB. [lomyueHnne okcuios.

OcnoBanus. Kiaccudukanmsi ocHOBaHMI: METOUN U HEpaCTBOpUMbIe ocHOBaHUs. HomeHkaTypa
OCHOBaHUH (MEXIyHApOIHAS U TpUBHAIbHAS ). DU3NYECKHE U XUMUUECKHE CBOMCTBA OCHOBAHUM.



[Tomydyenue oCHOBaHUI.

Kucnotsl. Knaccuduxanus kuciaot. HomeHnknaTypa KucioT (MeXayHapoIHasi U TPUBUAIbHAS).
dusnyecKue 1 XMMUYECKHE CBOMCTBA KUCIOT. P aktuBHOocTH MetaiuioB H. H. bekerosa. Iloiyuenue
KHCJIOT.

Comu. Homenknatypa cosieid (MexayHapoiHast U TpUBHANIbHAS ). DU3HUECKUE M XUMUUECKUE CBOMCTBA
cosiei. [Tonyuenue cosnen.

['eneTnueckas CBsA3b MEXY KlacCaMy HEOPIraHUYECKUX COCUHEHUMN.

XHUMHYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE OIIPE/IEIICHNE COIEPKAHUsS KIUCIOPO/Ia B BO3/1yX€; MOJIyYEHHE,
coOupaHue, paclio3HaBaHUE U N3YUEHHE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aMMO/ICHCTBHSI BELIECTB C
KHCJIOPO/IOM U yCJIOBHUSI BOSHUKHOBEHUS U MIPEKpalleHus ropeHus (moxapa); 03HaKoMJIeHHE ¢ oOpa3iamMu
OKCHJIOB U OIMCaHME UX CBOWCTB; MOIy4YeHUE, COOMpaHue, paclio3HaBaHHE U U3yYEeHUE CBOMCTB BOIOPOIA
(ropenue); B3aumoieiicTerue Bojgopoaa ¢ okcuaoM Meau(Il) (Bo3MoKHO UCTIOIB30BaHKUE BUACOMATEPUATIOB);
HaOJro1eHne 00pa3oB BEUIECTB KOJINYECTBOM | MOJIb; MCCe0BaHHE 0COOEHHOCTEH pacTBOPEHHS BELIECTB
C pa3INYHOM PACTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C OMPEAECIEHHON MAaCCOBOU J10EH
PacTBOPEHHOTO BELECTBA; B3aUMO/IEHCTBHE BO/IbI C METaJJIaMU (HaTPUEM U KallbLieM) (BO3MOXKHO
MCIIOJIb30BaHUE BUAECOMATEPUAJIOB); ONPEAEIICHUE PACTBOPOB KUCIIOT U IIEI0YEH ¢ TOMOIIbI0 UHAUKATOPOB;
UCCIIeJOBaHNE 00pa3Ll0B HEOPTAHUYECKUX BEILIECTB PA3JINYHBIX KJI1ACCOB; HAOII0IEHUE U3MEHEHHS OKPACKU
MHAMKATOPOB B paCTBOpaxX KHUCIOT U IIeNoueii; u3yueHue Bzaumoaericteusa okcuaa meau(Il) ¢ pacrsopom
CEpPHOM KUCIOTHI, KUCJIOT C METaJNIaMH, PEaKLMil HeUTpaau3alnu; NoJy4eHUe HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHUE OJIHOI'0 METaJlIa JPYTUM U3 PACTBOPA COJIM; PELIEHUE HKCIIEPUMEHTAIIbHBIX 33/1a4 110 TEME

«Baxnenmmue Ki1acchl HEOPraHUYECKUX COCTHHEHUI.

[Mepuoauveckuii 3akoH u [lepuoguveckas cucrema xumuieckux djeMeHToB /. U. Mennaeseena.
Ctpoenne aToMmoB. XuMu4eckas cBsizb. OKMCJIANTENTbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[TepBbie MOMBITKY KiIacCU(PUKAITUN XUMHUYECKUX 2JIEMEHTOB. [IoHATHE O IpyIax CXOIHBIX AJIEMEHTOB
(1Ie70YHbIE U MIEeTOYHO3EMENIbHBIE METaJUIbI, TaJIOTeHbI, HHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOPbIE 00pa3yoT
am(bOoTepHbIE OKCUABI U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuueckux sineMeHToB I, . Menaeneesa.
KopoTtkonepuoanas u anuuHonepuoaHas hopmel [leproaudeckoid CUCTEMBI XUMUUYECKUX 3TIEMEHTOB /1.
N. Menneneesa. [lepuoasl u rpyniibl. PU3HYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U
TPYIIIBI DJIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX siep. V3oTomnbl. DnekTponbl. CTpoeHHEe 3IEKTPOHHBIX 000I0UYeK
aToMoB nepBbIX 20 xumuueckux 31meMeHToB [lepuoanueckoii cucremsl . M. MenneneeBa. XapakTepucTuka
XAMHMYECKOI0 3JIEMEHTA I10 €r0 MoJ0KeHUI0 B [lepuoauueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJIMyCa aTOMOB XUMHUECKUX 3JIEMEHTOB, METAININYECKUX U
HEMETaJUIMUYECKUX CBOMCTB MO rpymnmnaM u nepuojaam. 3Hauenue Ilepuoguueckoro 3akona u Ilepuogunueckoit
CHCTEMBbI XUMUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HayKH U npakTuku. /. 1. MenaeneeB — yu€Hbli U
rpakJaHuH.

Xumuaeckas cBsi3b. KoBasieHTHasI (TTOJISIpHAS ¥ HEMOJIIPHAS ) CBSI3h. DIIEKTPOOTPUIIATEIEHOCTh
XUMHUYECKHX dJIeMeHTOB. MOHHAS CBS3b.

Crenenb okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. [Iporeccsl okucienus u
BoccTaHOBICHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XUMHYECKUH IKCIIEPUMEHT: N3ydeHHe 00pa3IloB BEIIECTB METAJJIOB M HEMETAIIOB; B3aUMOJICHCTBIE
TUJPOKCHUIA [IMHKA C pAaCTBOPAMH KHUCIJIOT U IIEJI0YEH; TPOBEICHHUE ONBITOB, WITIOCTPUPYIOIINX TPUMEPHI
OKHCIUTEHHO-BOCCTAHOBUTEILHBIX PEAKIMK (TOpEeHNe, PEaKIIUU Pa3I0KEeHHs, COSTUHEHNS).

MexnpeamMeTHblie CBA3H
Peannzanus MexXnpeaMeTHBIX CBA3EH IPU U3YYEHUN XUMHHM B 8 Ki1acce OCYLIECTBISIETCS Uepes3



UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MIOHATHUI, TaK U MIOHATHUH, SBIISIOMINXCS CHCTEMHBIMU IS
OT/AEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmiue ecTeCcTBEHHO-HAYYHbIC OHSATHS: HAYy4YHBIN (aKT, THIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3,
KJ1accu(UKaIUs, TIEPHOJANIHOCTD, HAOIIOICHNE, SIKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHUE.

dusuka: MaTepusi, aToM, dJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI, PAJIMOAKTUBHOCTB,
MOJIEKYJIa, JIEKTPHUECKHUH 3apsi, BEIIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, a3,
(u3ryecKre BEITMYUHBI, €IMHHUIIBI U3MEPEHUS, KOCMOC, TUIAHEThI, 3BE3.1b1, COHIIE.

buonorus: porocunres, qpixanue, omocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TIOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO,
BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

I/ISY‘-IGHI/IG XMMHHU B 8 Kjacce HaIlpaBJICHO HAa JOCTUKCHUC OGy‘-I&IOH.II/IMI/IC}I JIMYHOCTHBIX, MCTAITPCAMCETHBIX

" OPCIMETHBIX PE3YJIbTAaTOB OCBOCHUSA y‘IC6HOFO npeamera.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIbTAThl OCBOCHHUS IIPOrPAMMbI OCHOBHOT'O 00IIEr0 00pa3oBaHusl TOCTUTAIOTCS B XO/IC
O6y‘-IeHI/I$I XUMHUHU B CAUHCTBC yq€6HOﬁ 1 BOCITMTaTEILHOM ACATCIIbHOCTH OpI‘aHI/I3aLII/II/I B COOTBCTCTBHUHU C
TpaAUIIUMOHHBIMUA pOCCI/If/’ICKI/IMI/I COINMOKYJIBTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMMU, ITPUHATBIMUA
B O6H_[€CTBC IIpaBuJIiaM1 1 HOpMaMU MOBCACHUA U CHOCO6CTByIOT mnmponeccaM CaMOIIO3HaHuA, CaMOPa3BUTHUA
U COIMATIM3AIMU 00yYarOIIUXCA.

JIMYHOCTHBIE PE3yNIBTATHl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCJIC B YaCTH:

IMaTproTHYeCKOro BOCIIMTAHUS

1) HEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJICIHIO,
MOHMMAaHUsI 3HAUCHUS] XMMHUYECKOW HayKU B KU3HU COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIA/ICTh
JOCTOBEPHOM MH(pOpMALIUe O MePeTIOBhIX JOCTHKEHUIX U OTKPBITHSIX MUPOBOW M OTEYECTBEHHON XUMHUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

Fpamancxoro BOCIIUTAHUA

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U MnpaBujiax MCKINIYHOCTHBIX OTHOIIICHHUH B KOJITICKTUBEC,
KOMMYHHKaTI/IBHOﬁ KOMIICTCHTHOCTH B O6H.I€CTB€HHO HOHGSHOﬁ, yqe6HO'HCCHeﬂOBaTeHBCKOﬁ, TBOp‘lCCKOﬁ n
APYyrux BUAax ACATCIbHOCTU; TOTOBHOCTH K paSHOO6p33HOI71 COBMECTHOM ACATCIIbHOCTHU ITPH BBIITOJIHCHHUHU
y‘le6HbIX, IMO3HABATCJIbHBIX 3a/la4, BBIIIOJIHCHUHN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JIaHU U y‘IG6HBIX IIPOCKTOB,
CTPCMJICHUS K B3AUMOIIOHMMAHHWIO U B3AUMOIIOMOIIHA B ITPOICCCEC 3TOH yqe6H0171 JACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJCHUE U IMOCTYIIKH CBOUX TOBapI/IH_[eﬁ C IMO3UIUN HPABCTBCHHBIX U IIPABOBBIX HOPM C
y‘léTOM OCO3HAHMS MOCJIEICTBUN IMMOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUS

3) MHPOBO33PEHUYECKHX MPECTABICHHI O BEIIECTBE M XMMUUECKON PEaKIliu, COOTBETCTBYIOIIHX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIOIIUX OCHOBY JUIsl IOHUMaHUS CyITHOCTH HAYYHOM
KapTHUHBI MUPA; TIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3AUMOCBSI3AX
YyeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HATIPABJICHHBIX Ha MOJyYeHHE HOBBIX 3HAHUHN M0 XMMHUH, HEOOXOAUMBIX IS
00BsicHEHUST HAOTI0aeMbIX MPOIIECCOB U SIBICHUM;

5) no3HaBaTenbHOU, HH()OPMAITMOHHON U YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypPOH, JOCTYIMHBIMU TEXHUYECKUMHU
cpencTBamMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K OOYUCHHIO U MO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHON 1 UCCIIEIOBATEIBCKON IEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHSI 00y4YeHHUsI B JaIbHEHUIIEM;

D®opMHUPOBAHUA KYJIbTYPbI 310POBbs

7) 0CO3HAHHMS IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TMOCIEACTBUN M HEMPUSATHUS BPEAHBIX PUBBIYEK (YIIOTPEOICHUS
QJIKOT0JIs1, HAPKOTHKOB, KypeHHUs ), HEOOXOIMMOCTH COOJIIOICHHSI TPABUI O€3011aCHOCTH MPH 0OpaIleHHH ¢

XUMHUYECKHMH BEIIECTBAMH B OBITY U peasIbHON KHU3HH;

TpynoBoro Bocnuranusi
8) uHTEepeca K MPaKTHUECKOMY M3YYCHHUIO IPOPECCUil U Tpy/la pa3IMyHOr0 POJia, YBaXKCHUE K TPYAY H



pe3yabTaTaM TPYJOBOH IESTeNTbHOCTH, B TOM YHCIIEe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUH 110 XUMHUH,
OCO3HAHHOT'O BHIOOPA MHANBUIYAILHOM TPAEKTOPUH MPOJOKEHHUS 00pa30BaHUs C YUETOM JIMUYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCIIeITHOM
npo¢eCCHOHATBLHOM IESTETbHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHUI; TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHaIbHOMN Cpeje;

IKO0JOTHYeCKOro0 BOCIIMTAHUSA

9) 3KOJIOTMYECKH 11e7IECO00Pa3HOT0 OTHOIICHHUS K MPUPOJIC KaK UCTOUHUKY JKU3HU Ha 3eMiie, OCHOBE e&
CYIIIECTBOBAHMS, TIOHUMAHWSI [ICHHOCTH 3I0POBOTO M 0€301acHOr0 00pa3a )KU3HHU, OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBHII OE30MACHOTO TIOBEICHUS IPU PabOTE ¢ BEIIECTBAMH, a TAK)KE B CUTYAIIHSIX, YTPOXKAIOIIUX 370POBBIO
Y JKU3HH JTIOACH;

10) criocoGHOCTH MPUMEHSTH 3HAHHUS, TIOTy9aeMble TIPU U3YYCHUN XUMUH, JUIS PEIICHUS 3a/1a4, CBA3aHHBIX
C OKpY>Karollel NPUPOIHON CPEIOM, TOBBIIEHUS YPOBHS 3KOJIOTHUECKON KYJIbTYPhl, OCO3HAHUS
I00ATLHOTO XapaKTepa SKOJOTHISCKUX MPOOJIeM U IYTEH UX PEIICHHS IIOCPEICTBOM METOJI0OB XUMUU;

11) 5KOJIOTHYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJICTBOBATLCS UM B ITO3HABATEIbHON, KOMMYHHKATHBHOMN 1

COLIMAJIBHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIACTSIOT 3HAYMMbIE I (HOPMUPOBAHUSI MUPOBO33PEHHUS
oOlieHay4YHbIe TOHATHSA (3aKOH, TEOPHUsl, TPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMa, MPOIIECC, SIKCIEPUMEHT H JIp.),
KOTOPBIE UCIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUeOHBIX MpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUU U3
3THUX MPeIMETOB (GOPMUPOBATH MPEICTABICHUE O LIEJIOCTHOW Hay4YHOU KapTHHE MUpPA, U YHUBEPCAIbHBIC
yueOHbIe AeicTBUs (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIICUNBAIOT
(dopMUpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY ITUIAaHWPOBAHUIO U OCYIIECTBIICHUIO Y4€OHOM
JeSITENIbHOCTH.

MeTtanpeameTHble pe3ynbTaThl OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBbI 110 XUMHUU OTPAXKAIOT OBJIa/IEHUE

YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CflCTBI/IS[MH, B TOM 4HCJIC:

ba3oBbIMH JIOTHYECKUMU 1€/ CTBUSIMH

1) yMeHHeM HCIOIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIUICHHUS TIPH OCBOSHUU 3HAHUIL: PACKPBIBATH CMBICI
XUMHYECKHUX TOHATUHN (BBIACNIATH UX XapaKTepHbIe IPU3HAKY, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMU
MOHSTUSIMH ), UCTIOIb30BaTh MOHATHUS JJIs1 OOBSICHEHUSI OTAEIBHBIX (PaKTOB U SBJIEHUHN; BEIOMPATh OCHOBAHUS
U KPUTEPUH JUTsl KJIacCU(UKALUN XUMUYECKUX BELIECTB U XMMHUECKUX peaKlnii; yCTaHaBIMBAaTh IPUUYUHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY 00BEKTaMU U3YUEHUs; CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIyKTHUBHBIE,
JI€TYKTUBHBIE, 110 aHAJIOTUN); JIeJaTh BHIBOJIBI U 3aKIIOUECHNUS;

2) yMEHUEM IPUMEHSTh B IPOLIECCE TTO3HAHMS OHATHUS (IIPEIMETHBIE U METarpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B XUMHH, TPE0OPa30BhIBATH IIMPOKO MPUMEHSIEMbIE B
XUMHHU MOJIENIbHBIE TPE/ICTABICHUS — XUMHUYECKUI 3HaK (CUMBOJI JIEMEHTa), XUMHUUEcKast popmyna u
ypaBHEHHE XUMUYECKOH peakiiuy — MpHU pelIeHud y4eOHO-TI03HaBaTeNbHBIX 3a/1a4; ¢ Y4ETOM ITHX
MO/JIENIbHBIX MPEJICTaBICHUH BBIABIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX OObEKTOB
— XMMHYECKHX BEIIECTB U XUMUYECKUX PEaKIIHii; BBISBIISATH O0IIME 3aKOHOMEPHOCTH, TPUUNHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3y4aeMBbIX IIPOLIECCaX U ABJICHUX; IIpeUIaraTb KPUTEPUU IS
BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA; CAMOCTOSATENILHO BEIOMPATh CIIOCO0 pelieHus yaeOHoM
3aa4u (CpaBHUBATH HECKOJIBKO BAPUAHTOB PELICHHUS, BBIOMPATh Hauboee MOIXOAALIHNHA ¢ YIETOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/ICB);

Ba3zoBbpIMHU MccIe10BaATEILCKHMHU A€M CTBUAMH



3) yMEHHEM UCIIOJIB30BATh MMOCTABJICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA [TO3HAHMUSI, a TAKXKE B
Ka4ue€CTBE€ OCHOBHI IJIA (I)OpMI/IpOBaHI/ISI THUIIOTE3ELI IO MPOBECPKE NPABUIIBHOCTH BbICKA3bIBACMBIX CY)K,Z[CHI/II\/II;

4) mpuoOpeTeHne OIbITa MO TUIAHKPOBAHHIO, OPTaHU3AIMH U ITPOBEICHUIO YICHUIECKUX KCIICPUMEHTOB!
yMEHHE HaOJII0IaTh 32 X0A0M IPOIIecca, CAMOCTOSATENILHO MPOrHO3UPOBATh €ro pe3ybTar, (POPMYITHPOBATH
O606H.[eHI/ISI " BBIBOJIBI ITO pC3YyJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICA0OBAaHHUA, COCTABIISATH OT4YET O
POJICNIaHHOM padoTe;

Pa6oroii ¢ undgopmanmeit

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIIPETHPOBATh MHPOPMAIIMIO PA3IMYHBIX BHIOB U (opMm
IIPEJICTaBJICHHUS, [10JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (HayYHO-IIOMYJISIpHAsI TUTEPAaTypa XUMUUECKOTO
coJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTHUECKH OLICHUBAThH IPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHUEM IPUMEHSTH Pa3JIMYHbIC METOBI U 3AIPOCHI TIPH MTOUCKE U 0TOOpEe HH(POPMALIUH 1
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOAUMBIX ISl BHIIIOJHEHUS Y4EOHBIX U IIO3HABATEJIbHBIX 3aJa4 OIpe-
JeNEHHOr 0 TUIIA; TPUOOPETEHHE OIbITA B 00JIACTH UCIOIb30BAHUS MH(POPMALTMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, OBJIaZICHUE KYIbTYPOIl aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIbHYIO ()OpMY IpPECTaBIeHNU HHPOPMALUU U WILTIOCTPUPOBATh
pelaemMble 3a/1a4 HECIIOKHBIMU CXEMaMH, AUarpaMMaMu, IpYruMu popMaMu rpaduKy U uxX
KOMOWHAITASIMHU;

7) yMEHHUEM KCIIOJIb30BATh U aHATM3UPOBATH B IMPOLIECCE YUCOHOM M UCCIICI0BATEIBCKOM eI TeIbHOCTH
UH(OPMALIHIO O BIMSHUU POMBIIIIIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA HAa COCTOSIHUE

OKpYKaroIe TPUPOIHOU CPEJIbL;

YHuBepcaIbHBIMI KOMMYHHUKATHBHBIMH JIeii CTBUSIMH

8) ymeHHeM 3a/1aBaTh BOMPOCHI (B XO/1€ THAIOTa H/HIH JUCKYCCHH) IO CYIIECTBY 00CYXIaeMOM TEMBI,
dbopMynUpOBaTh CBOM MPEATOKEHUS OTHOCUTENLHO BBITTOIHEHUS TIPEIOKESHHOHN 3a7auu;

9) nproOpeTeHre OMNbITA MPE3CHTAIIMH PE3YJIbTATOB BHIMTOJHEHUS XMMHUYECKOTO KCIIEPUMEHTA
(;1abopaToOpHOTO OMbITA, JTA00PATOPHOM PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, YI€OHOTO MPOEKTA);

10) 3aHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHHKAMH MMO3HABATEIILHON U HCCIIEI0BATEbCKOM
JEeSTENIbHOCTH MPH PEIICHUH BO3ZHUKAIOIIUX MPOoOJIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTTIACOBAHUS
no3uiuii (00cyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPMHAIIHS COBMECTHBIX JICUCTBUH,
orpezieNieHue KPUTEPUEB 10 OIIEHKE KaueCTBa BHIMIOJIHEHHON pabOoThI H Ip.);

YHHUBepCcaIbHBIMH PEryIsiTHBHBIMH AeHCTBUAMH

11) yMeHHEM CaMOCTOSTENBHO ONPEICISITh LENH IeITeIbHOCTH, TIIAHHPOBATh, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITEILHOCTD, BBIOMpATh Harboee
s dexTuBHBIC CITOCOOHI peleHNs YIeOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSATEILHO COCTABIIATh WIIN
KOPPEKTUPOBATh NPEI0KEHHBIN AJITOPUTM JI€HCTBH IPY BBIITOJIHEHUH 33/1aHUI C Y4ETOM MOITyYEHUS
HOBBIX 3HaHHUM 00 N3ydyaeMbIX 00BEKTaX — BELIECTBAX U PEaKLHUsAX; OLEHUBATh COOTBETCTBUE MOTyUYEHHOTO
pe3yJibTaTa 3asiBJICHHOM 1IEJIH;

12) ymeHueM UCTIONB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIPeJIaracMble B YCJIOBUY 3aaHUM.

IHPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO0 OCBOCHHUIO 00s13aTE€ILHOTO COIEP KaHMsI, YCTAHOBIEHHOTO JaHHOM
pUMepHOU paboueil MporpaMMoil, BEIACISAIOT: OCBOCHHbBIE 00YYaIOIIMMKCS HaydHbIe 3HAHUS, YMEHUS U
CrocoObI TEUCTBUH, cielMpUUIECKUEe IS IPEIMETHON 00J1aCTH «XHUMHUS», BUBI ACITEIHBHOCTH 10
MOJTYYCHHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETAIIMU, TPEOOPa30BaHUIO M PUMEHEHHIO B PA3JIMYHBIX YICOHBIX U
HOBBIX CUTYyaIUsX.



[IpenMeTHBIE pe3yabTaThl OTPaKatoT CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS CIEAYIOMUX YMEHHI:

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHX MTOHSATHIA: aTOM, MOJIEKYJIa, XUMHUUECKHIA JIEMEHT, IPOCTOE
BEIIECTBO, CJI0)KHOE BEILIECTBO, CMECH (OJHOPO/IHASA U HEOJHOPO/IHAs ), BAJIGHTHOCTb, OTHOCUTEJIbHAS
aTOMHas U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBasi 10JIs
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBINA 00bEM, OKCH, KUCIIOTa, OCHOBAHHUE, COJIb,
3IIEKTPOOTPHLATENIHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKast PeaKlys, KIacCU(PUKAIS PEaKIHii: peakluu
COCIMHEHUS, PEaKIH PA3JI0KEHHsI, PEaKIIMU 3aMELCHHS, PEaKLIM 0OMEHa, SK30- ¥ SHAOTEPMHUUECKUE
peaxiuu; TermoBoi 3 ekt peakuuu; Apo aToMa, JEKTPOHHBIN CIIOW aTOMa, aTOMHAsi OpOUTAalb, paanyc
aToMa, XMMHUYECKas CBS3b, MMOJIIPHAs U HETIOJISIpHAs. KOBAJIGHTHAS CBSI3b, MOHHASI CBSI3b, HOH, KATHOH, aHHOH,
pacTBOp, MaccoBasi 10JIsl BELECTBA (MIPOLIEHTHAsI KOHIICHTPAIHs) B PaCTBOPE;

2) unIoCmpupo8ams B3auMOCBsI3b OCHOBHBIX XUMUYECKUX TOHSITUH (CM. 1. 1) ¥ IPUMEHATH 3TU TOHITHS
IIPU OMHMCAHUU BEUIECTB U UX MPEBpaIlleHU;

3) ucnonwb306ame XAMHUYECKYIO CAMBOJIMKY ISl COCTaBJICHUs (DOPMYIT BEIIECTB U YPABHEHU I XMMUYECKUX
pEaKIIN;

4) onpedensime BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUAX; CTEIICHb OKHUCIICHHSI
9JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; IPUHAIIC)KHOCTD BEIIECTB K ONpeAeNEHHOMY KJIacCy COSAUHEHHH 10
dbopMynaM; BUJ XUMUYECKOU CBA3H (KOBAJCHTHAS U MOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpovieamo cmoica Tlepuoandeckoro 3akona J[. . MenaeneeBa: 1eMOHCTPHPOBATH MOHUMAHHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MojoxeHus B [lepuonnyeckoii
CUCTEME; 3aKOHOB COXPAHEHMSI MACChl BELLIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHMUS,
3aKoHa ABOTapo; OMUCHIBATh U XapaKTepru30BaTh TabIuuHy0 Gopmy Ileproamueckoii CUCTEMBI
XUMHYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs moArpymnma (A-rpymma)» u «modouynas noarpymnmna (b-
rpynna)», Majble U 00JbIlINe NEPUOAbl; COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS B Ta0/IHIIE
«ITepmogmueckas cucrema xumuueckux 35emMeHToB [1. 1. MenieneeBay ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMM
CTPOEHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] sApa, 00IIee YUCIIO FIEKTPOHOB U
pacnpeneseHre ux Mo 3JIEKTPOHHBIM CII0SIM);

6) rraccuguyuposams XMMHUYECKUE FTIEMEHTBI; HEOPTaHMUECKHE BEIIECTBA; XMMUYECKHE PEaKIiu (10
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAaKIIMU BELIECTB, 10 TEMJIOBOMY 3D PEKTy);

7) xapaxmepuzosamo (onucviéams) 00IINE XUMUUECKHUE CBONCTBA BEIIECTB Pa3IUYHBIX KJIaCCOB,
MOJATBEP>K/1asl ONMCAHUE IPUMEPAMHU MOJIEKYJIIPHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

8) mpoeHo3upoeams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO COCTABa; BO3MOKHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B PAa3JINYHBIX YCIOBUSX;

9) ewiuucAMb OTHOCUTEIFHYIO MOJICKYJISIPHYIO H MOJISIDHYIO MacChl BEIIECTB; MACCOBYIO JIOJTIO
XMMHUYECKOT'0 3JIEMEHTA 10 (GOpMyJIie COSMHEHNUS; MAaCCOBYIO JOJIIO BELIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 110 YPaBHEHHUIO XUMUYECKON PEAKIUH;

10) npumensimsb OCHOBHBIE OTIEPALIUH MBICITUTEIBHON IESTEIPHOCTH — aHAJIN3 M CHHTE3, CPaBHEHUE,
0000111eH1e, CUCTEMATH3AIIHIO, KIIaCCU(UKALIUIO, BHISIBICHUE IPUUMHHO-CIIECTBEHHBIX CBSI3eH — /I
W3YYEHHUs CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKLUI; €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUSA —
HaOJr0/IeHue, U3MEPEHNE, MOJICTIUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICTICHHBIH );

11) creoosamsb nipaBuIIaM MOIB30BAHUS XMMUYECKOW ITOCYI0H U 1a00paTOpHBIM 000pYAOBaHHUEM, a TAKKE
IpaBuiaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIMSIMU I10 BBIITOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OTBITOB IO MOJYUYECHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPO/Ia U KUCIOPOa),
MPUTOTOBJICHUIO PACTBOPOB C OMpPEIeIEHHON MacCOBOH J10Jiel pacTBOPEHHOIO BEIIECTBA; MJIAHUPOBAThH U
MPOBOAUTH XMMHUECKHE HKCIIEPUMEHTHI 110 PacliO3HABaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TIOMOIIBIO
WHIUKATOPOB (JTaKkMycC, heHoN(pTaICHH, METHIIOPAHXK U Ip. ).
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Xumusi — BaxkHasi 00J1aCTh
ecTeCTBO3HAHHUSA M NPAKTHYECKO
NesITeJIbHOCTH YeJI0BeKa

PackpbIBaTh CMBIC] H3y4aeMBbIX OHATHH;

PackpbIBaTh poJib XUMHUHM B IPUPOJIE U SKM3HU YEI0BEKA, €€ CBA3b C JIPYTUMH
HayKaMH;

Paznnyate uncThIE BElECTBA H CMECH; OJTHOPOIHBIE M HEOTHOPOHBIE CMECH;
Paznmyath pu3nuecKue ¥ XUMUYECKUE SABJIECHHS;

OnpezensaTs NPU3HAKA XMMHYECKHX PEAKLUH U YCIOBHS X NPOTEKaHUs;
CrenoBaTh IpaBUiIaM [10J1b30BAHUS XMMUYECKOMH 110CY/I0H 1 1a00paTOPHEIM
000py0BaHHEM, a TAKKE ITPaBUIaM OOPAIICHUS ¢ XMMHYECKHMH BELIECTBAMH B
COOTBETCTBHH C MHCTPYKIHSMH IT0 BBITIOJTHEHHIO MPAKTUIECKUX padoT;
IInanupoBaTh ¥ MPOBOANTE XMMHUUECKHIA SKCTIEPUMEHT T10 U3YUCHUIO ¥ OITHCAHHIO
(bu3nUecKuX CBOICTB BELIECTB, CIIOCOOOB pa3/Ie]IeHHs CMECEi BELIECTB;
Vcrions30BaTh PH BBIOIHEHUH YUeOHBIX 3aJJaHHIl M B ITPOLIECCE UCCIIEI0BATEILCKON
JIESITEIbHOCTH HayYHO-TIOMYJISIPHYIO TUTEPATypy XUMHUYECKOTO COACPKAHUS,
CIIpaBOYHBIE MaTepHaJbl, pecypchl MIHTepHeTa;

BricTpanBate pa3BEpHyThIC MHCbMEHHBIC U YCTHBIC OTBETHI C OITOPOit Ha
nH}OpMaIHIO 3 y4eOHHUKA U CIIPABOYHBIX MaTEPHAIIOB, IPAMOTHO HCIIOJIb30BATh
WU3y4YEHHBIN IOHATUHHBIN annapaT Kypca XUMUU;

YerHbli
or1poc;
ITpakTHueckas
paborta.;
IIncepmeHHbIH
KOHTPOJIb;
TectupoBanue;

http://maratakm.narod.ru
Caiit «Mup XuMHI»

http://webelements.narod.ru
TlonymsipHast Oubmmorexa
XUMHYECKHX 3JIEMEHTOB

1.2.

BemecrBa
U XMMHUYECKHe Peakiuu

15

TIpuMeHATh €CTECTBEHHO-HAYYHbIE METO/IbI I03HAHUS (B TOM YHCIIe HAOIOIEHHUE,
MOJICTIMPOBAHHUE, SKCTIEPUMEHT) H OCHOBHBIE ONIEPAITH MBICIIUTEILHOMN e TEIbHOCTH
(cpaBHeHHE, KJIacCU(DUKALMS) A H3YUCHHUS BELIECTB U XMMHYCCKHX PEaKLHii;
PackpbIBaTh CMBICIT U3y4aeMbIX TIOHATHI U 3aKOHOB U IPUMEHATH YTU MOHATHS I1PU
OIMCAaHUU CBOICTB BELIECTB U UX MIPEBPAILEHUIL;

Paznmuath Gusnyeckre 1 XUMHYECKHE SBICHHS, 00bACHATh UX CYIHOCTb C TOUKH
3PEHUS] AaTOMHO-MOJICKYJISIPHOT'O YUCHHUS;

OnpeznensaTs NPU3HAKK XMMUYECKUX PEAKIHH, YCIOBUS UX IIPOTEKAHUS;

OOBACHATD CYIIHOCTh PU3HUECKUX U XUMUYECKUX SIBJICHUH C TOYKH 3PDEHHsI aTOMHO-
MOJIEKYJISIPHOTO YUEHHS;

Knaccudurmposars XuMnueckne peakiuH (110 YUCITy H COCTaBY Pearupyronux 1
00pa3yroLIHXCsl BEIIECTB);

CocTaBisiTh GOPMyYIIBI GMHAPHBIX BELIECTB MO BAJIGHTHOCTH U OMPECIISTh
BAJICHTHOCTH 110 ()OPMYJIaM BEILECTB;

PaccraBnaTe k03D GHUIMEHTH B ypaBHEHHAX XMMHUECKHX PEaKIIHii;

CrenoBaThb paBUIIaM [10J1b30BAHUS XMMUYECKOM 1OCYI0H 1 1a00paTOPHBIM
000pyIOBaHUEM, a TAKXKE MIPAaBHIIaM OOPAILEHNs C BELIECTBAMU B COOTBETCTBUH C
MHCTPYKIHMSMU IO BBIIOJIHEHHIO JA00PATOPHBIX XUMHYECKHX OIBITOB;
Hcnons30BaTh P BHITIOIHEHUH yUeOHBIX 3aJJAaHUH U B IPOIIECCE UCCIIE0BATEIILCKOM
JIeSITeIIbHOCTH HAayYHO-TIOIYJISIPHYIO JINTEPATypy XUMHUYECKOTO COACPIKaHuUs, CIpa-
BOUHBIC MaTepuasl, pecypchl IHTEpHETA;

BeicTpauBaTh pa3BEépHyThIE IICbMEHHBIE U YCTHBIE OTBETHI C ONOPOI Ha
nHdopMarHIo 13 y4eOHHKA U CIIPABOYHBIX MATEPHAIIOB, FPAMOTHO HCIIOIb30BATh
WU3Y4YCHHBIN OHATHIHBIN annapaT Kypca XUMUU;

KonTponpnas
pabora;
YcerHbrit
orpoc;
TTucbmeHHbIN
KOHTPOJIb;
TectupoBanue;

http://classchem.narod.ru
KouTpen — Xumus mist
BCEX: y4eOHO-

MHGOPMALIMOHHBIN caifT

http://experiment.edu.ru
AJIXUMUK: caiit JL.IO.
AnukbepoBoit

Wroro no pazaeny
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Paznen 2. Baxueiimme NpeaACTABUTE/ I HEOPraHUYeCKUX BelleCTB



http://maratakm.narod.ru/
http://webelements.narod.ru/
http://classchem.narod.ru/
http://experiment.edu.ru/

2.1

Bozayx. Kuciopoa. Ilonsitue 06 okcugax

PackpbIBaTh CMBICI H3Y4aeMbIX OHATHI U IPUMEHATD STU IIOHATHUS IIPU OIIMCAHUM
CBOIICTB BEIIECTB U UX MIPEBPAIICHUIL;

XapakTepu3oBaTh (OIHCHIBATB) COCTAB BO3/lyXa, QU3HYECKHE U XMMHYECKHE
CBOIfCTBa KUCIOPOAA, CIOCOOBI €T0 MOTy4EHHUS, TPUMEHEHNE U 3HAYCHHUE B IPHPOJIE U
JKH3HU YEJIOBEKA;

CpaBHUBATh PEAKLIUM F'OPEHUS U MEJUIEHHOIO OKHCIIEHUS;

CobupaTh NpHOOPBI AT HOITYYEHHS KHCIOPO/a (BBITECHCHUEM BOJIBI U BO3/1yXa);
PacrnoszHaBaTh ONBITHBEIM ITyTEM KHCIIOPOJ;

Hcnonp30BaTh XMMUYECKYIO CUMBOJIMKY J1JIs1 COCTaBJIEHUs (GOPMYJT BEILECTB,
MOJIEKYJISPHBIX YPAaBHEHUH XUMUYECKUX PEAKIMi C y9acTHEM KHCIIOpPO/a;
OOBACHATD CYIIHOCTh 3KOJOIMYECKUX MPOOJIEM, CBA3aHHBIX C 3arpsi3HEHUEM
BO3JlyXa;

CrenoBaTb npaBuiIaM 6e30MacHoil paboThI B 1JaGOPATOPHU MIPH UCTIONB30BAaHUH
XUMHYECKOH MOCYIbI M 000PYIOBaHUs, a TAKXKE IPAaBUIaM OOPAILEHHs C TOPIOYUMHU
BEILECTBAMHU B OBITY;

IInanupoBaTh 1 OCYIIECTBIATE HA TPAKTUKE XUMUYECKHE SKCIIEPUMEHTBI, TPOBOIUTH
HaOJII0/IEHNs, [Ie1aTh BEIBOJIbI 10 PE3YJIbTaTaM SKCIIEPUMEHTA;

YuacTBOBaTh B COBMECTHOI1 paboTe B rpyrie;

Hcnonb30BaTh IPYU BHIIIOJIHEHUH y4eOHBIX 3aJaHUI U B IIPOLIECCE UCCIIST0BATEIILCKO
JIeATEIbHOCTH Hay4YHO-TIOIYJIIPHYIO JTUTEPATypy XUMHYECKOIO COJIEPIKaHUs,
CIpaBOYHBIE MaTepUallbl, pecypchl MIHTEepHETa;

BricTpanBate pa3BEpHyThIC MHCbMEHHBIE U YCTHBIC OTBETHI C OITOPOit Ha
nHdopMarHIo U3 yyeOHNKA U CIIPABOYHBIX MATEPHAIIOB, IPAMOTHO HCIIOIb30BATh
WU3y4YEHHBIN IOHATUHHBIN annapaT Kypca XUMUU;

IIpakTHueckas
pabora;
Yerubit
oT1poc;
TectupoBanue;

http://www. nanometer.ru
OmnnaiH-crpaBOYHUK
XUMHNYCCKHX 3JICMCHTOB
WebElements

2.2.

Bonopoa.
IToHsiTHE 0 KHCJIOTAX H COJIAX

PackpbIBaTh CMBICI H3y4aeMbIX OHATHI 1 IPUMEHSATD 3TU IIOHATHUS IIPU OITMCaHUH
CBOICTB BELIECTB U UX MIPEBPAIICHUI;

XapakTepu30BaTh (ONUCHIBATh) HH3NUECKUE U XMMUYECKHE CBOWCTBA BOAOPO/A,
CI0COObI €r0 MOJy4YeHHs], IPUMEHEHHUE;

Cob6upatb MprOOP ISt MOTyHYEeHHS BOIOPOAA;

Hcnone30BaTh XMMHYECKYHO CUMBOJIMKY JUISL COCTaBIEHHs (POPMYJI BEILECTB,
MOJIEKYJIIPHBIX YPAaBHEHHH XMMHYECKUX PEAKLUi C ydacTHEM BOLOPOJIA;
CrnenoBaTh npaBuiiaM 0€30MacHoit paboThI B 1a0OPAaTOPUH MIPU UCIIOIB30BAHUI
XMMHYECKOH MOCY bl M 000PYI0BaHUs, a TAKXKE TPABHIIaM OOPAIEHHs C TOPIOYUMHU
BEILIECTBaMH B OBITY;

TInaHupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XMMUYECKHE SKCIIEPUMEHTBI, IIPOBOIUTH
HaOJIIO/IEHNs, [IETaTh BBIBOJIbI IO PE3YJIbTATAM SKCIIEPUMEHTA;

Y4acTBOBaTh B COBMECTHOI paboTe B rpyIme;

[IpaxkTHueckas
pabora;
VYerHblit
oT1poc;
IIncemeHHbIH
KOHTPOJIB;
TectupoBanue;

http://classchem.narod.ru
KouTpen — Xumus nist
Bcex: y4eOHO-

MH(OPMALOHHBIN CalT

http://experiment.edu.ru
AJIXUMUK: caiit J1.1O.
Annk6epoBoit

2.3.

KosmuyecTBeHHbIE OTHOIIEHUSI B XHMHU

PackpbIBaTh CMBICII NU3Y4a€MbIX HOHATHI U IPUMEHSATD ITU IIOHATHUS, 2 TAKXKE
W3yUYCHHBIE 3aKOHBI U TEOPUH ISl PELICHUs pacuéTHBIX 3a7ay;

Be14ucnsaTh MOJISIPHYHO Maccy BELECTB; KOJIMYECTBO BELECTBA, 00BbEM rasa, Maccy
BEILECTBA;

TIpoBOANTE PAacUEThI IO ypaBHEHHSIM XUMUYECKUX PEAKIHii: KOJIMYecTBa, 00bEMa,
MAacchl BEIECTBA 110 M3BECTHOMY KOJMYECTBY, 00bEMY, Macce PeareHToB I
MPOJIYKTOB PEaKIUH;

BeicTpauBaTh pa3BEépHYyThIE IICbMEHHBIC U YCTHBIE OTBETHI C OIIOPOI HA
nH}OpMaLHIO U3 y4eOHHUKA U CIIPABOYHBIX MaTEPHAIIOB, FPAMOTHO HCIIOJIb30BATh
WM3y4YCHHBIN MMOHATUIHHBIH anmapaT Kypca XUMHH;

YcrHblit
ormpoc;
ITucbMeHHbBIN
KOHTPOJIB;
TecTtupoBanue;

http://chemistry. narod.ru
XuMuK.py: caift o xumnn



http://www/
http://classchem.narod.ru/
http://experiment.edu.ru/
http://chemistry/

2.4. | Bona. PacrBopbl. Ionsitie 06 5 0 1
OCHOBAHHSAX

PackpbIBaTh CMBICI H3Y4aeMbIX OHATHI U IPUMEHATD STU IIOHATHUS IIPU OIIMCAHUM
CBOIICTB BEIIECTB U UX MIPEBPAIICHUIL;

XapakTepn3oBaTh (PM3UUECKUE U XUMUYECKUE CBOICTBA BOIBI, €€ POJIb KaK
PacTBOPUTENS B IPUPOJHBIX MPOIECCAX;

CocTaBJIsATh ypaBHEHHs XUMUYECKUX PEAKIIUH C y4aCTHEM BOJIbI;

OOBACHATH CYIHOCTb 3KOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C 3arPsI3HEHUEM
MIPUPOAHBIX BOJ, CIIOCOOBI OUUCTKH BOJIBI OT IIPUMECEH, MEPBI IO OXPAHE BOJ OT
3arps3HEHUS;

TInanupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XMMHYECKHE KCIIEPUMEHTBI, IIPOBO/IUTH
HaOJIIOICHNS, [IEaTh BEIBOJbI IO PE3yIbTaTaM SKCIIEPHMEHTA;

CreoBath npaBuIaM 6e30MacHOM paboThI B IAOOPATOPUH IIPU UCHOJIB30BAHUH
XUMHYECKOH MOCY bl ¥ 000pYA0BAHNUS;

TIpoBOAUTE BEIYMCIICHHS C TPHMEHEHHEM MTOHATHS «MAaccoBast J10JIs BELIECTBA B
pacTBope»;

Hcnons30BaTh PY BBIOIHEHUH Y4eOHBIX 3aJaHUI1 U B IIPOLIECCE UCCIIEI0BATEIBCKON
JIeATeIbHOCTH Hay4YHO-TIOIYJIIPHYIO JTUTEPATypy XUMHYECKOIO COJIEPIKaHUs,
CIpaBOYHBIE MaTepUallbl, pecypchl MIHTepHETa;

IIpakTHueckas
pabora;
VcrHbIi
oT1poc;
IIucemeHHBIH
KOHTPOJIb;
TectupoBanue;

http://chemistry. narod.ru
XuMuK.py: caifT o xumuu

2.5. | OcHOBHBIE KJIacChl HEOPraHMYECKHX 11 1 1
coeIuHeHMit

KraccuduimpoBaTs u3y4daeMble BEIIECTBA 10 COCTABY U CBOMCTBAM;

CoctaBisaTh HOPMYIIbl OKCUJIOB, KUCIIOT, OCHOBAHUH, COJIeil M Ha3bIBATh UX 110
MEX/IyHapOHOH HOMEHKIIATYPE;

TIporHo3upoBaTh CBOICTBA BELIECTB HA OCHOBE OOIINX XMMHUUECKHX CBOICTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSITCS;

CoCTaBIISITH MOJICKYJISIPHBIC YPAaBHCHUS PEAKINi{, MIUTIOCTPUPYOIINX XUMUYECKHE
CBOICTBA M CIIOCOOBI TTOYYEHHUs BELECTB U3YYEHHBIX KJIaCCOB/TPYIIIL, @ TAKKE
MOATBEPKIAIOIINX F'€HETHYECKYIO B3aUMOCBS3b MEXYy HUMU.

TIpou3BOUTH BEIYUCICHHUS 110 yPABHEHUAM XUMHYECKUX PEaKIInii;

ITnaHupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XMMUYECKHE SKCIIEPUMEHTBI, IIPOBOJIUTH
HaOJII0/IEHNs, [Ie1aTh BEIBOJIbI IO PE3YJIbTaTaM SKCIIEPUMEHTA;

CrnenoBats npaBuiaM 6e30macHoi paboThI B JJaDOPATOPHHU ITPU UCTIOJIL30BAHUH
XUMHYECKOH OCYIbl U 000PYAOBAHUS;

Hcronps30BaTh MpY BBINOJIHEHUH YUeOHBIX 3aJJaHU U B ITPOLIECCE UCCIIEI0BATEILCKON
JICSTEIIbHOCTH HayYHO-TIOMYJISIPHYIO JIUTEPaTypy XUMHUYECKOTO COACPKAHUS,
CIIpaBOYHBIE MaTepHaJbl, pecypchl MIHTepHeTa;

BeicTpauBaTh pa3BEpHYThIE IICbMEHHBIE U YCTHBIE OTBETHI C OIIOPON Ha
nH(OpMaLHIO 3 y4eOHHUKA U CIIPABOYHBIX MaTEPHAIIOB, FPAMOTHO HCIIOJIb30BATh
M3y4YCHHBIN MOHATUIHHBIN annapaT Kypca XUMHH;

KonrponsHas
pabora;
VYerHblit
oT1poc;
[IpaxTHueckas
pabora.;
IIucepmeHHBbIH
KOHTPOJIb;
TecTtupoBaHue;

http://classchem.narod.ru
KouTpen — Xumus nist
BCex: y4eOHO-

MH(OPMALOHHBIN CalT

http://chemistry. narod.ru
XuMuK.py: caiiT o xumuu

Wroro o pazaeny 30

Paznen 3. Ilepuoanyeckuii 3axoH u Ilepuonnyeckasi cucreMa XuMHuecKux diemenTon /1. . MenneiieeBa.

CTpoemle aTOMOB. XUMHYeCKAasl cBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE peaxkuuu



http://chemistry/
http://classchem.narod.ru/
http://chemistry/

3.1

Iepunoauyeckuii 3aKoH 1
Ilepnoanyeckasi cHCTeMa XMMHYECKHX
semenToB /. U. MenaeneeBa.
CTtpoeHue aToma

PackpsIBaTh CMBICI IEPUOANIECKOTO 3aKOHA;

ITornMats cymiecTBOBaHHE NEPUOIUIECKOM 3aBUCUMOCTU CBOMCTB XUMHUECKUX
9JIEMEHTOB (M3MEHEHHE PaJNyCOB aTOMOB U 3JIEKTPOOTPULIATEIBHOCTH) H UX
COCMHEHUH OT MONOKEHHUS B IEPHOANIECKON CHCTEME M CTPOCHUS aTOMa;
YcTaHaBIMBATh CBSI3b MEXKIY TTOJI0KEHUEM JIEMEHTA B IEPUOIHMUYECKOM cucTeme u
CTPOEHHEM €ro aToMa (COCTaB U 3apsi] Apa, 00Iee YUCIIO MICKTPOHOB H
pacmpeieieHie UX MO0 DJICKTPOHHBIM CIIOSIM);

TIporno3upoBaTh XxapakTep H3MEHEHHUs CBOMCTB 2JIEMEHTOB U MX COSIMHEHHH 110
rpynnaM u nepuojam Ileproandeckoit cuCTeMsl;

XapakTepu3oBaTh XMMHUUECKHE DJICMEHTBI IIEPBBIX TPEX MEPUOIOB, KaJIHsl, KaabLUs
1o ux nonoxenuro B Ilepuoandeckoii cucteme . 1. Menneneesa;

CreoBath npaBuIaM 6e30MacHOM paboThI B IAOOPATOPUH NIPU UCHOJIB30BAHUH
XHUMHUYECKOH MOCY/Ibl U 000PY/10BAHHMS;

BricTpanBate pa3BépHyThIC MHCbMEHHBIE U YCTHBIE OTBETHI C OITOPOi Ha
nH(OpMaLHIO 3 y4eOHHKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO HCIIOJIb30BATh
HM3yYEHHBIH MOHATUHHBIN annapar Kypca XUMUU;

Vcrions30BaTh Y BHIOIHEHUH y4eOHBIX 3aaHUIl TEKCThI y4eOHHKA, CIIPABOYHbIC
matepuaisl (ITepuoauueckyio cucreMy xumudeckux snemeHToB J1. 1. Meneneesa,
TabJIMIly PACTBOPUMOCTH KHCJIOT, OCHOBAHUI U COJICH B BOJIE, JIICKTPOXUMHUESCKHUI
P HAIPsKEHHUH METallIoB);

Hcnonb30BaTh IpY BHIIIOJIHEHUH y4eOHBIX 3aJaHUI U B IIPOLIECCE UCCIISI0BATEIILCKOI
JIeSITEJIbHOCTU HAay4YHO-IIOMYJISIPHYIO JIMTEPATyPy XUMHYECKOTO COACPIKAHUS,
CIIpaBOYHbIE MaTepHasbl, pecypcsl MIHTepHeTa;

Yerusrit
orpoc;
ITucbmeHHbIN
KOHTPOJIB;
TectupoBanue;

http://classchem.narod.ru
KouTpen — Xumus nist
Bcex: y4eOHo-

MH(OPMALMOHHBIH CalT.

http://chemistry. narod.ru
XuMuK.py: caifT o xumun

3.2.

Xumuyeckas cBsi3b. OKHCINTETbHO-
BOCCTAHOBUTEJIbHBbIC PEAKIINH

PackpeIBaTh CMBICI N3y4aeMbIX TOHITHI;

OmnpenensiTb BUJ XUMHUECKOIT CBSI3H B COSIMHEHNH;

OnpenensaTs CTeNeHb OKUCICHNS XUMHYECKOr0 2JIEMEeHTa 110 (OopMyJie ero
COCIMHCHHS,

OrnpenensiTh 3JeMEHT (BEIECTBO) — OKHCIHUTENb U JIEMEHT (BEIIECTBO) —
BOCCTaHOBHTEJIb;

OOBSICHATB CYIIHOCTH ITPOLIECCOB OKHUCIICHNS M BOCCTAHOBJICHUS;

CocTaBiisiTh 2J€KTPOHHBIN OaTaHC ¢ yu€TOM YKCiIa OTJAHHBIX U IPUHSTHIX
3JIEKTPOHOB;

CocTaBIIsiTh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PeaKLni;
Hcronb30BaTh MpH BBITOJIHEHHH YIEOHbIX 3a1aHHN TEKCThI yueOHHKA, CIIPABOYHBIC
MaTepualisl (IepPUOJHUECKYI0 CHCTEMY XUMHUUYecknx anemenTos J{. . Menneneena,
TaOJINIy paCTBOPUMOCTH KHCIIOT, OCHOBAaHHH U COJICH B BOZE, 3JICKTPOXUMHUYCCKUI
P HAIPsKEHHUH METaJlIoB);

Konrponsnas
pabora;
VYerablit
oT1poc;
ITuceMennsIit
KOHTPOJIB;
TecTtupoBanue;

http://chemistry. narod.ru
XuMuK.py: caiiT o xumuu

Hroro no pazgeny:

15

Pesepsroe Bpemst

OBIIEE KOJIMYECTBO YACOB ITO
TTPOTPAMME

68



http://classchem.narod.ru/
http://chemistry/
http://chemistry/

INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosnvecTBO 4acoB Hara Buapbi,
n/n uzyudenus | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIS
padoThI padoThI
1. |IIpeamer xumuu. Poab xumun | 1 0 0 YcrHBIIT
B JKU3HHU 4eJI0BeKa.MeTo bl OIIpOC;
U3YYCHUS XUMHH
2. | ArperaTHble COCTOSIHUS 1 0 0 YcTHbil
BellecTB. YncThie BELIECTBA U OT1poC;
CMECH.
3. |IIpakTuueckas padora Nel. . 1 0 1 [IpakTrueckas
[IpaBuna paGoTsl B pabora;
1abopaTOpUN U MPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM.
4. | ®usznyeckue U XUMHUECKUE 1 0 0 VYcrHbii
SIBIICHUSL. OTIpoC;
5. | [Ipaktuyeckas pabotsr No 2. 1 0 1 [IpakTuueckas
Paznenenue cmeceii (Ha pabora;
IIpUMEPE OYUCTKH ITOBAPEHHOMN
COJIN)
6. | ATOMHO MOJIEKYJIIPHOE 1 0 0 YcTHBIN
yueHue. XuMHYECKHe OT1poC;
9JIEMEHTHI
7. | 3HaKU XUMUYECKHUX AJIeMEHTOB | 1 0 0 VYcerHbiit
OTIpOC;

8. | 3HakM XMMHYECKUX JIEMEHTOB | 1 0 0 [TuceMeHHbBIM
KOHTPOJIb;

9. | Xumunueckue popMyIbl 1 0 0 YcrHbil
OTIpOC;

10. | Xumuueckne GopMyIIbl 1 0 0 TectupoBanue;

11. | BageHTHOCTH 1 0 0 VYcerHbiit
OTIpOC;

12. | BaJeHTHOCTH 1 0 0 [TucpmenHbII
KOHTPOJIb;

13. | Xumudeckue peakiun 1 0 0 VYcrHbiit

OTIpOC;




14. | Xumuueckue peakuuu IIucrMeHHbIi
KOHTPOJIb;

15. | Xumuveckue ypaBHEHHS YcTHbIT
OTIpOC;

16. | XuMuueckue ypaBHEHUS TectupoBanue;

17. | Tumbpl XUMHUYECKUX pEaKIIHit YcrHBIIT
OTIpOC;

18. | Tumbpl XUMUYECKUX PEAKITUI IIucrMennbIi
KOHTPOJIb;

19. | [ToBTOpeHuUe U 0000IICHNE [TuceMeHHBIH
Tembl. [TonroroBka k KOHTPOJIb;
KOHTPOJIbHOH pabote

20. | KontponbHas padota Nel KonTposnbhas
«[lepBoHauaIbHBIC paborta;
XUMHUYECKHUE TTOHATHUS

21. | Boznyx u ero coctas YcrHBIIT

OTIpOC;

22. | Kucnopon YcrHbIi

OTIpOoC;

23. | Ilpaktuueckas paboraNe 3 [IpakTnueckas
[Tonyuenue, cobupanue u pabora;
pacrio3HaBaHHe KUCIOPO/Ia

24. | Oxcunsl YcrHbIi

OT1poC;

25. | TenunoBoii a3 ekt TectupoBanue;
XUMHYECKON peakIuu

26. | Bomopox YcTHBIN

OTIpOC;

27. | Ilpaktuueckas padota: Ne 4. [IpakTrueckas
[Toryuenue u cobupanue pabora;
BOJIOPOJIa, U3YICHHE €r0
CBOMCTB.

28. | Kucnoter VYcrabIi

OTIpoC;
29. | Kucnotsr TectupoBanue;
30. | Comm [TucemeHHBIN

KOHTpOJIb;




31. | KonudecTBo BemecTBa [IucemenHbI
KOHTPOJIb;
32. | MossipHbIit 00BeM [TucbMeHHBIH
ra3000pa3HbIX BEUIECTB KOHTPOJIb;
33. | Pacu€Tpl M0 XMMUYECKHM [MucbmenHbII
YpaBHEHUSM KOHTPOJIb;
34. | Pacu€Tpl 10 XUMHUYECKUM [TucbMeHHBIN
YpaBHEHUSIM KOHTPOJIb;
35. | Bona. YcTHBIN
OT1poC;
36. | OcHoBaHus YcTHbil
OTIpOC;
37. | PactBopbl. MaccoBast oJist TectupoBanue;
pacTBOPEHHOIO BElIeCTBa
38. | [Ipaktuyeckas padora: Ne 5. [IpakTuueckas
[IpuroroBnenue pacTBOpOB C pabora;
onpeAenEHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BEIIIECTBA.
39. | OGoOmIeHNE U CUCTEMATH3AIIHS TectupoBanwe;
3HaHui no teme 3,4,5
40. | Knaccuduxarms VYcrHbI
HEOPTaHWYECKUX COSTMHCHUH. OTIpOC;
Oxcupapl:knaccuduxanus u
CBOMCTBA
41. | OcHoBaHUsI: KJIaCCUPUKALIMS U YcTHEBIN
CBOMCTBA OIIpOC;
42. | OcHoBaHUS: KjIaccu(uKaus u TectupoBanue;
CBOMCTBa
43. | KucioTsl: kmaccudukanus u YcTHbI
CBOMCTBA OIIpOC;
44. | Kucnotsl:kiaaccupukanus u TectupoBanue;
CBOMCTBa
45. | Conu: knaccudukanus u YcrHbII
CBOMCTBA OIIpOC;
46. | Conu: knaccupukanus u TectupoBanue;

CBOMCTBA




47. | 'enetndeckas CBA3b MEXKIY YcTHBIN
KJIJacCaMH HEOPTaHUYECKHX OT1poC;
BEIIECTB

48. | O600maromui ypok 1o [IpakTrueckas
TeMe «OCHOBHBIE KJIaCChI pabora;
HEOPraHMYECKUX COCAUHEHUN»

49. | [Ipaktuyeckas padora: Ne 6. Konrponbnas
Pemenne sxcriepuMeHTaIbHBIX pabora;
3aga4 1o reMe «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX
COCTUHEHUH ».

50. | KonTposbsHas paboTa 1mo Teme YcTHBIT
«OCHOBHBIE KJIACCHI OIpoc;
HEOPraHUYECKUX COCTUHECHUIN»

« 'enernyeckas CBS3b.».

51. | EcTecTBeHHbIE cemMeiicTBa YcrHbIi
XUMHYECKHUX 3JIEMEHTOB. OTIpOoC;
AMQOTEpHOCTD.

52. | Otkpeitue . U. YcTHBIT
MenaeneeBbM OIIpOC;
[leproanueckoro 3akoHa.

53. | OcHOBHBEIE CBEIEHUS O YcerHbIl
CTPOECHHUH ATOMOB. OTpoc;

54. | CtpoeHue 31eKTPOHHBIX YcrHbIl
000J109€K aTOMOB OTIpOC;

55. | Ilepuoanyeckas cucrema ITnceMeHHBIH
XUMH4YecKHX 3nmeMeHToB /1. 1. KOHTPOJIb;
Menaeneesa

56. | XapakTepucTuka XUMHUIECKOTO TectupoBanue;
3JIEMEHTa Ha OCHOBAHHH €TO
nosioxkenus B [lepnoanueckoit
cucreme

57. | 3nauenue [lepuoanaeckoro YcrHbII
3akoHa u I[lepuonunueckon OIIpOC;
CUCTEMbI XUMHUYECKUX
aneMeHToB /1. 1. MeHaeneeBa

58. | MonHas xumMudeckas CBsI3b [IuceMenHbI

KOHTPOJIb;

59. | KoBanenTHast xumuieckast YcTHbIl

CBA3b

OTIpOC;




60.

KoBanenTHast HenossspHas u

MnoJisipHad XUMHUYCCKas CBA3b

TectupoBanue;

61.

CreneHb OKHUCIICHUSA

VYcTHEIN
OTpoc;

62.

OKHUCITUTEBHO --

BOCCTAHOBUTCIIBHBIC pCAKIIUN

YcTHBIN

OT1poC;

63.

OKHUCIIUTENRHO -

BOCCTAHOBUTCIIbHBIC pCAKIIUN

ITuceMeHHEbIN
KOHTPOJIb;

64.

O00011IeHNE U CHCTEMATH3aLIH
3HAHUM 110 TEMaM
«lTepuoguueckuii 3aKOH U
Ilepuoanueckas cucrema
XUMHYECKHUX 3eMeHTOB JI.1.
MenpeneeBa u CTpOeHUE
aroMa» u «CTtpoeHue
BemrecTBa. OKUCINTEIBHO -
BOCCTAHOBUTEJIbHbBIC PEAKIIMHI

YcrHpIn

OT1poC;

65.

KonTponbnas padotaNe4 mo
teMaM «lIepunonnuecknii 3aKoH
u [lepuonnueckas cucrema
XUMHUYECKHUX 3yieMeHToB J[. 1.
MenpeneeBa u CTpOEHUE
atoma» U «CTpoeHue
BeniecTBa. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIU

KonTponbHas
pabora;

66.

Pezeps

67.

Pezeps

68.

Pezeps

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

Xumus. 8 knacc/I"abpuensu O.C., Octpoymon WN.T'., CnankoB C.A., AkiinonepHoe o0mectBo «M3aaTenbcTBoO
«IIpocBemenuey;
BBenute cBOii BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

1. Xumus. 8 kmacce. Yuebnuk (aBropsl O. C. 'abpuens, U. I'. Octpoymos, C.A. Crnaakos).

2. «Xumust». Paboune mporpammel. [Ipenmernas muaust yaeoaukoB O.C. [abpuensiaa, U. I'. Octpoymosa,
C.A. Cnanxoa. 8-9 xiaccel: yueb. mocobue Juist 0011eo0pa3zoBaTeIbHBIX OpraHu3alii: 6a30BbIil YpOBEHb /
O.C. TI'abpuensn, C.A. Cnankos 3. Pabouas Terpaap. 8 kinacc (aBropsl O. C. 'abpuensH, C. A. Cnaakos).
4. Terpanp Asst 1aOOPAaTOPHBIX OMBITOB U MpakTHUecKux padot. 8 kiacc (aBropsl O. C. 'abpuensn, U. B.
AxcénoBa).

5. [IpoBepounsie u KOHTpoNbHBIE paboThl. 8 kiacc (aBTopel O. C. ['abpuensn, . B. Tpurybuax).

6. Xumus B Tectax, 3aqadax u ynpaxaenusx. 8 kimacc (aBropsr O. C. ['abpuensa, U. B. Tpurybuax).

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru T"azera «Xumus» u caiit aas yuautesst «51 uay Ha ypoK XUMHK
http://him.1september.ru Eaunas xomrekuus LIOP: IpeameTHas KOIIEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIE SKCIICPUMEHTBI: XUMHUSL.
Komnekuus Poccuiickoro o01eo0pa3oBaTebHOrO MopTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast omummnuaia mKoJIbHAUKOB 0 XUMHH

http://www.chemistry.ru JTucraniimonHast oJTMMITHA 1A 10 XUMHUK: TEIEKOMMYHHUKAI[HOHHBIN
00pa30BaTeNbHbIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraniinoHHbIEe 3BPUCTHUSCKUE OJIMMITHA/IBI TIO
XUMHHA

http://www eidos.ru/olymp/chemistry 3anumartenbHas XUMuUs

http://www 104.webstolica.ru Kiaccuduxanus XuMHUeCKHX peakiuii

http://classchem.narod.ru KouTpen — Xumust 1151 BceX: y4eOHO-UHPOPMAIIMOHHBINA CalT
http://www. nanometer.ru OnnaitH-cripaBOYHUK XUMHYECKUX ieMeHTOB WebElements
http://webelements.narod.ru TTomymsipHast GHOTHOTEKA XUMHUECKUX IIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1 cipaBOYHBIE MATEPHAIBI 10 XUMUH

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BupTyanbHas XUMAYecKas IIKOTa»

http://maratakm.narod.ru Caidt «Mup XxumMum»

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

http://www.chemport.ru Xumuueckuii cepeep HimHelp.ru: yueOHbIe U cripaBOYHbIE MaTepHAIIbI
http://www himhelp.ru Xumusi: Martepuansl «Bukuneann» — cBOOOHON SHIUKIIONEIUN
http://ru.wikipedia.org/wiki/Xumus Xumust 1u1s BceX: WILTIOCTPUPOBAHHBIE MaTepHaIb 110 00IIeH,
OpraHM4ecKoi u Heopranmdeckoit xumun http://school-sector.relarn.ru/nsm Xumus u sxuzns — XXI Bek:
HAyYHO-TIOMYJISIPHBII KypHAT

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIko1pHHKaM O XUMHH: CANT XUMHUECKOTO
dakynpTeTa Antl'Y

http://www chem.asu.ru/abitur DnekrpoHHas OMOIMOTEKA 10 XMMUH U TEXHHUKE


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://www/
http://classchem.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.chemport.ru/
http://www/
http://ru.wikipedia.org/wiki/Химия
http://school-sector.relarn.ru/nsm
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/

http://rushim.ru/books/books.htm Dexkrponnast 6rOIMOTEKA YUeOHBIX MAaTEPHAIOB M0 XMMHH Ha ITOpTaJe
Chemnet

http://www.school2.kubannet.ru Dunuknoneaus «[Ipupoaa HayKu»: XUMHS

http://elementy.ru/chemistry


http://rushim.ru/books/books.htm
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPY/IOBAHUE

[TopTpeThl BEIAAIOMIUXCS XMMUKOB

Tabmuia nemoncTparnonnas «llepuoanueckas cucTema 3JIEeMEHTOB

J.. MennaeneeBa»

Tabnuia nemMoHcTparonHas «PacTBOPUMOCTh KHCIIOT .OCHOBAaHHUM U COJICH B BOJICY»

Tabmumpl nemoHcTpannonHas "CtpoeHue BemecTra'

Tabnuibl feMoHCTpannoHHAs " XUMUYECKUE peakiiuu”

KapTel-unctpykuunu a1 npakTHUYECKUX 3aHATUN 10 XUMuH §-11k1accoB

Tabmuns! ""Buasl XUMUYECKUX CBSI3EH"

Ta6muip! "[Iporiecchl OKUCIECHUSA-BOCCTAHOBICHUS "

Meroanueckoe pykoBoicTBO (Mcnonb3oBanue yueOHOTr0 000py0BaHKS Ha MPAKTHUYECKUX Pab0oTax)

OBOPYJOBAHMUE JJIs1 IPOBEJEHUS IABOPATOPHBIX, TPAKTUYECKHX PABOT,
JEMOHCTPALIUM

CnupToBKa 1abopaTopHasi TuTas

[[ITaTuB 1a0OpaTOPHBIA XUMHUYECKUMA

Jlocka [1st CYIIKH MOCY/IbI

[Tnutka snexkTpuyeckas maboparopHas

Komruiekt MmepHO# 1ocy1bl

[TpuGop /1St ONIBITOB MO XUMHUU C JIEKTPUUECKUM TOKOM
Anmapar A npoBeieHUs] XuMuueckux peakunit AITXP

[Tpubop mist MILTIOCTPAITUN 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKITU
I'oprouee cyxoe

Jloxka AJis COKUTaHUS BEIIECTB

Habop sTukerok camokieronmxcs (J1abopaTopHbIii)

[Ipubop 11st UILUTIOCTpAK 3aKOHA COXPAHEHHS MAacChl BEILIECTBA
[Tpobupka 14*120

[IpoGupxka 16*150 xumuueckas

Hab6op Ne 1B "Kucnorsr"

Ha6op Ne 3BC "lllenoun"

Konnexuus "Ulkana TBépaoctu”

Ha6op Ne 9BC "O6pa3zoBanue HeOpraHU4eCKNX BellecTB"
Ha6op Ne 11C "Conu ams ieMOHCTpaIuu OIMbITOB"

Hab6op Ne 22BC "Unaukatopsr”

MynbTUMEAMINHBIN TIPOEKTOP
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