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IHHOACHUTEJIBHASA 3AIIMCKA

Pabowas mporpamma mo xumuu st oOydaromuxcsi 8-9 KimaccoB cocTaBieHa Ha OCHOBE TpeOoBaHMI K pe3ylbTaTaM OCBOSHHS OCHOBHOM
o0pa3oBaTeNbHON MPOTpaMMBbl OCHOBHOTO 00IIero oOpa3oBaHus, MpencTaBieHHbIX B DeneparbHOM rocyJapCTBEHHOM 00pa30BaTEeIbHOM CTaHIApTe
OCHOBHOTO 00mIero o0pa3oBaHHs, C YYETOM paclpenesi€éHHBIX 0 KJIaccaM IPOBEpPSEMBIX TpeOOBaHUI K pe3ylnbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOTpaMMBI OCHOBHOTO OOIIero oOpa3oBaHUs U 3JIEMEHTOB COJIEP)KaHUs, MPEACTABICHHBIX B YHHUBEPCAIHLHOM KOAU(DUKATOpE TI0
XMUMHH, a TaKke Ha ocHoBe lIpumepHON mporpamMmbl BOCIUTaHHUS OOYYarOIIMXCS MPHU IMOJYyYEHUU OCHOBHOTO 0OIIero oOpa3zoBaHHUS U C YYETOM
Konuenuuu npenojaBanusi ydeOHOro mpeamera «XuMus» B 00pa3oBaTenbHbIX opranmsanusx Poccuiickoit denepannu, peaau3yrolUuX OCHOBHBIE
obmieo0OpazoBarenpHbIe TporpaMMel (yTB. Pemennem Komernn Munnpocsemenus Poccun, mpotokon ot 03.12.2019 N I1K-48H).

[Tonoxenuem o paboueii mporpamme yueOHoro npeamera, kypca ['bOY COLI c. [1epeBosioku.

Y OPUEHTUPOBaHA Ha PeaJN3aliIio B LIEHTPEe 00pa30BaHusl €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKON HampaBiieHHocTel «Touka pocTa», CO31aHHOTO
Ha 6aze ['bOY COI c. IlepeBosioky C LENBIO Pa3BUTHS Y 00yYarOMIMXCS €CTECTBEHHOHAYYHOM, MaTeMaTU4YecKoil, MH(QOPMAallMOHHON TPaMOTHOCTH,
(GbopMHUpOBaHMSI KPUTHUYECKOTO U KPEATUBHOTO MBIIUICHUS, COBEPILIEHCTBOBAHUS HABBHIKOB €CTECTBEHHOHAYYHOW M TEXHOJIOIMYECKOM
HaIPaBJIEHHOCTH, a TaKXe JJIsl MPAKTHYECKON OTpabOTKM y4yeOHOTO MaTepHayia Mo y4yeOHBIM mpeameTam «Dusukay,«Xumusy, «buomorus,
«TexHnonorus».

Ha o6aze mentpa «Touka pocra» oOecrieunBaeTcs peanu3anus oO0pa30BaTENbHBIX TMPOTPAMM €CTECTBEHHOHAYYHOW U TEXHOJOTHUYECKOU
HaIpaBJIEHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHUM C TpPeOOBAaHUSMH 3aKOHOJATENhCTBA B cdepe oOpa3oBaHUS W C YYETOM PEKOMEHIAIUI
@enepanbHOrO omneparopa yueOHOro npeaMera «XuMmus». Obpa3zoBarenbHas MporpaMma MO3BOJISIET UHTETPUPOBATH pealu3yeMble 371eCh MOJIXObI,
CTPYKTYpY M COJEp)KaHUE MPU OpraHu3aluu o0ydeHus XuMuu B 8—9 Kiaccax, BBICTPOCHHOM Ha 0a3e J1000ro U3 TOCTYMHBIX Y4eOHO-METOIUUYECKUX
komruiekcoB (YMK). Mcnonb3oBanue o0opynoBaHus IIEHTPa

«Touka pocTa» MO3BOJSAET CO3aTh YCIOBHUSA:

* JUIS pacIiMpeHHsl COAEePKaHUS IKOJIBHOTO XUMUYECKOT0 00pa3oBaHus;
* JUIS TTOBBIIIEHUS TIO3HABATEILHOM aKTUBHOCTH 00Y4alOIUXCs B €CTECTBEHHOHAYYHOM 00J1acTH;
* U1 pa3BUTHUS JMYHOCTU pebeHKa B mpoiiecce O0ydyeHUs XMMHUHU, €ro CHOCOOHOCTEH, (GopMHUpOBaHMS U YIOBICTBOPEHHUS COLMATIBHO 3HAYMMBIX

HUHTEPECOB U MOTPEOHOCTEH;

* 17151 pabOTHI C 0JAPEHHBIMU IIKOJIbHUKAMU, OPTaHU3ALUY UX PA3BUTHUS B PA3TUYHBIX 001acTIX 00pa30BaTeIbHON, TBOPUYECKOM NS TEIbHOCTH.

[Ipumenss mudpoBsie 1a60paTOpUK Ha ypoKaxX XUMHH, y4YallHMecs CMOTYT BBINOJIHUTH MHOKECTBO JIaOOPATOPHBIX pabOT U IKCHEPUMEHTOB IIO
MIPOrpaMMe OCHOBHOM IITKOJIBI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMM S

Bknan yqe6Horo npeameTa «XUMHS» B JOCTHXKEHHE IIEJIe OCHOBHOTO O6IJ_ICFO 06pa30BaHI/ISI O6YCJ'IOBJ'I€H BO MHOI'OM 3HAUY€HHEM XUMHYECKOH
HAaYKU B ITO3HAHHUU 3aKOHOB IMPHUPOABI, B pa3BUTUU NPOU3BOJUTCIIBHBIX CUJI O6I.I.I€CTBa 1 CO3JaHMH HOBOM 0a3bl MaTCpHaHBHOﬁ KYJIBTYPBI.

XHUMHS KaK 3JI€MEHT CHCTEMBI €CTECTBEHHBIX HayK paclpoCTpaHuJia CBOE BIIMSHUE HA BCE 00JIACTH YEIIOBEUYECKOIO CYIIECTBOBAHUA, 3a/lajia HOBOC
BHUJICHUC MHpaA, CTajla HCOTHEMJICMBIM KOMIIOHCHTOM MHpOBOﬁ KYJIBbTYPBI, HCO6XOI[I/IMLIM YCJIOBUCM KU3HU 06IJ_ICCTB8.I 3HAaHHUC XWMHU CIIYKUT



OCHOBOH 11 OPMUPOBAHUS MUPOBO33PEHUS YEJIOBEKA, €ro MPEACTaBICHUN O MAaTePHATLHOM EMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMHUPYEM bIe
XUMHECH NpEACTaBJICHUA O B3aUMOIIPCBPALICHHUAX SHCPTHUU U 00 OBOJJIIOLIMK BCHICCTB B MNPHUPOAC; COBPEMCHHAA XWMHUS HaAllpaBJICHA HAa PCHICHUC
r7100aBbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPreTUUECKOH, MHUIEBOW M HKOJOTHYECKOM 0E30MacHOCTH, MpodiieM
3JIpaBOOXPAHEHMS.

B YCIOBHUAX BO3PACTAOIICIO 3HAYCHHUA XUMHUH B XHU3HU O6IIICCTBa CYHICCTBCHHO IOBBICUJIACH POJIb XUMHUYCCKOI'O 06pa30BaHI/I$I. B mmane
conyajm3anyy OHO ABJIICTCA OJHUM M3 YCJIOBI/If/'I q)OpMI/IpOBaHI/Iﬂ HWHTCJUICKTA JIMYHOCTU U TApMOHHUYHOT'O e€ Pa3BUTHA.

CoBpeMEeHHOMY YEJIOBEKY XUMUYECKHE 3HAaHUS HEOOXOAMMBI JUTs TPHOOPETEHHS OOLIEKYTBTYPHOTO YPOBHSI, IIO3BOJISIOLIETO YBEPEHHO TPYIUTHCS B
COOUYME U OTBCTCTBCHHO Y4aCTBOBAThH B MHOI‘OO6pa3HOI\/'I KHU3HU 06HI€CTBa, AJi1 OCO3HaHUWA BaAXXHOCTU PAa3yMHOT'O OTHOIICHHA K CBOEMY 310POBbBIO U
3J0POBBIO JIPYTUX, K OKpPYXKAlOLIEeW NPUPOJHOW cpelie, s IPaMOTHOrO MOBEACHUS MPH MCIOJb30BAHUU PA3JIMYHBIX MATEPHATIOB M XUMHUYECKUX
BCUICCTB B HOBCGI[H@BHOﬁ KHU3HU.

Xumuueckoe 00pa3oBaHHE B OCHOBHOM HIKOJIE SIBJISIETCS 0a30BBIM IO OTHOLIEHHIO K CUCTEME OOLIEro XumMuueckoro oOpasoBanus. Ilostomy Ha
COOTBETCTBYIOLIIEM €My YPOBHE OHO pealn3yeT MpHCYIIUEe OO0IeMy XMMHYECKOMY OOpa30BaHMIO KIIIOYEBBIE IIEHHOCTH, KOTOPBIE OTPa)KaroT
roCyaapCTBCHHEIC, O6H1€CTB€HHBI€ U MHAWBUAYAJIbHBIC HOTpe6HOCTI/I. DTHM ONnpeaAcCsICTCA CYIIHOCTD o6me171 CTpaTeruu 06yquI/1$1, BOCIIUTAaHHUA U
pa3BUTHS 00YJAIOIUXCS CPEJCTBAMU YUEOHOTO MpeaMeTa «XUMUsD.

W3ydyenue mpeamera: 1) crocoOCTBYeT peaiau3alydd BO3MOXKHOCTEH Ui caMOpa3BUTHS U (OPMHPOBAHUS KYJIbTYphl JHYHOCTH, €€ OOIIeH u
(GYHKIIMOHATBHOM TpaMOTHOCTH; 2) BHOCHT BKJIaJA B (DOPMHPOBAHME MBIIIJICHUS M TBOPYECKUX CHOCOOHOCTEW TOAPOCTKOB, HABBIKOB HX
CaMOCTOSATEJIbHOW Y4eOHOMN eSATebHOCTH, HKCIIEPUMEHTANIBHBIX U MCCIIE0BATENbCKUX YMEHUH, HEOOXOAUMBIX KaK B MOBCEJAHEBHOM KU3HHU, TaK U B
Ipo(heCCUOHANIBHON AEATENBHOCTH; 3) 3HAKOMMUT CO CHEIM(PUKON HAy4yHOTO MBIIJIEHHUS, 3aK/IabIBA€T OCHOBBI LIEJIOCTHOIO B3IUIAJa HA €AMHCTBO
OPUPOJIBI U YENOBEKa, SBJISICTCS OTBETCTBEHHBIM JTalioM B (OPMHPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH HOAPOCTKOB; 4) cHocoOCTBYeT
(OpPMHUPOBAHUIO LIEHHOCTHOIO OTHOILEHHMSI K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IHpPUPOJE, K YEIOBEKY, BHOCHT CBOIl BKJIaJ B HIKOJIOTHYECKOE
00pa3oBaHue NIKOJIbHUKOB.

Ha3BanHble HampaBiieHMsT B OOy4eHHMM XUMHMM oOOecleuyuBaroTcs CHeuu(UKON colaepKaHWs HpeAMeTa, KOTOpbIH SBISETCS Ielaroruyecku
aJlaTUPOBAHHBIM OTpayKeHHEM 0a30BOM HayKH XMMHH Ha OIPEIECIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xuMuu 0CHOBHOM HIKOJIbI OPUEHTUPOBAH HA OCBOEHUE O0YYarOIMMUCS OCHOB HEOPIraHUYECKOM XUMHUH U HEKOTOPBIX MOHATUN U CBEIEHUH 00
OTJENIbHBIX 00BbEKTAaX OPraHUYECKON XUMUHU.

CrpykTypa cojaepkaHus npenmera chopMUpOBaHa Ha OCHOBE CHCTEMHOIO MOAXOJa K ero usydeHuo. CopaepikaHue CKJIaJbIBAETCS M3 CUCTEMbI
MNOHATUH O XMMHUYECKOM 3JIEMEHTE M BELECTBE U CUCTEMbI MOHATUH O XMMHUYEeCKOH peakuuu. O0e 3TH CUCTEMbl CTPYKTYpPHO OPraHM30BaHbI IO
IPUHLUIY NOCIEeI0BATEIbHOTO PAa3BUTUS 3HAHUI Ha OCHOBE TEOPETUUECKUX IMPEICTABIEHUIN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJSIPHOTO YYEHHUs Kak
OCHOBBI BCEro ecrecTBo3HaHus, ypoBHs [lepuoandeckoro 3akona JI. M. MenzeneeBa kak OCHOBHOI'O 3aKOHAa XMMHHM, YUEHHUs O CTPOCHHUHU aToOMa U
XUMUYECKON CBS3M, MPEACTABICHUNH 00 3JIEKTPOIMTUYECKON IUCCOLMALMKM BEIIECTB B pacTBOpax. TeopeTHyYecKHe 3HaHMsS paccMaTpUBAIOTCS Ha
OCHOBE AMIMPHYECKU TOJYYEHHBIX M OCMBICIEHHBIX (PaKTOB, pa3BMBAIOTCS MOCIEA0BATENBHO OT OJHOTO YPOBHS K JAPYTOMY, BBINOJHSS (PyHKLIHU
0OBSICHEHUS Y IPOTHO3UPOBAHHUS CBOWCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHHS U TTOJTyYeHHSI U3Y4aeMbIX BEIECTB.

Takast opraHuzanusi coJiepaHHus Kypca CIOCOOCTBYET MpPEACTAaBICHUIO XHMHUYECKOM COCTaBJISIONIEH HaydHON KapTHHbI MHUpa B JIOTHKE €€
crUcTeMHOU Mpupoabl. TeM caMbiM 0OecreunBaeTcsi BOZMOKHOCTh (POPMUPOBAHUS y 00YUAIONUIMXCS [IEHHOCTHOTO OTHOLICHUSI K HAYyYHOMY 3HAHUIO U
METO/IaM INO3HAHMsI B HayKe. BakHO Takke 3aMETHTh, YTO OCBOEHHUE COACPKAHUS Kypca MPOUCXOAMT C MPUBJICUYECHUEM 3HAHUI U3 paHee M3Y4YE€HHBIX
KypcoB: «Okpyxarouuii Mmup», «buonorus. 5—7 knacce» u «®dusnka. 7 Kinaccy.



HEJHU NU3YYEHUSA YYEBHOI'O TIPEIMETA «XUMMU S

K mnHampaBieHHIO NEpPBOCTENIEHHONW 3HAYMMOCTH NpU peanu3anuu o0pa3oBaTeNbHBIX (YHKUUH mpenmera «XUMHs» TPATUIHOHHO OTHOCST
(dbopmMupoBaHHE 3HAHUI OCHOB XUMUYECKOI HayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, TPAKTHUECKON IEATEIFHOCTH YEIOBEKA M KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1a4a MpeMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbl XUMUYECKUAX 3HAHUH — Ba)KHEHIINX (DaKTOB, TOHSITHI,
3aKOHOB M TEOPETUYECKHUX IIOJIOKEHUH, NOCTYIMHBIX O00OOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, 3HAHWKA O HAyYHBIX METOAax
M3yUYEHHSI BEIIECTB M XMMHYECKHUX PEaKIuii, a Takke B (JOPMUPOBAHUH M Pa3BUTHH YMEHUH U CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C TNIAHMPOBAHUEM,
HaOJI0IEHUEM U IPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOIOICHIEM IPaBUiI 0€3011acHOTr0 OOpaIeHus C BEIIECTBAMH B TIOBCETHEBHOW JKU3HU.

Hapsiny ¢ 5TuM nenu u3ydeHHs MpeaMera B MpOTpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C YYETOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOTO
obuiero obpazoBanus. CerogHs B 00pa3oBaHMK 0cO00 3HAYMMOW MPU3HAETCS HAINPABJIEHHOCTh OOYYEHMs] Ha pa3BUTHE U CAMOPA3BUTHUE JMYHOCTH,
dbopmupoBaHue €€ MHTEIUIEKTa M 00mIell KyapTypbl. OOyueHHe YMEHUIO YUUTBHCS U MPOJIOJDKATh CBOE 0Opa3oBaHHUE CAMOCTOSITENIbHO CTAHOBUTCS
OJIHOM M3 BaKHEHIINX PYHKINNA y4eOHBIX IPEIMETOB.

B cBsi31 ¢ 9THM TIpH H3yYEHUH TIpeIMETa B OCHOBHOH IIKOJIE IOMHHUPYIOIee 3HAaUeHUE TPHOOPENTN TaKHe IeITH, KaK:

(dbopMUpOBaHHE HHTEILIEKTYAILHO Pa3BUTON IMYHOCTH, TOTOBOHM K CaMOOOPa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO PEIICHUH,

CIOCOOHOM aAanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUSAM KU3HU;

HAIPaBJICHHOCTh OOYUEHHs Ha CHCTEMATHIECKOE MPHOOIIEHHE YIANTIXCS K CAMOCTOSITEIIbHOM IMO3HABATEIBHOM JIEITETFHOCTH, HAYYHBIM METOIaM

Mo3HaHUs, (POPMHUPYIONIMM MOTHBAIIUIO U PAa3BUTHE CITOCOOHOCTEH K XUMMUH;

obecrieueHne yCIOBH, CITIOCOOCTBYIOMUX MPUOOPETCHUIO OOYUAIOIIIMMHUCS OTIBITA pa3HOOOPa3HOH AEATEILHOCTH, IIO3HAHKUS M CAMOTIO3HAHHS,

KITIOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIMH ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJIs1 Pa3IMUHBIX BUJIOB ACITEIbHOCTH;

(dbopMHpoBaHHE YMEHUN OOBSACHATh U OLICHUBATD SBJICHUS OKPYXKAIOIIET0 MUpa Ha OCHOBAHWHU 3HAHUM U OMbITA, MOTYYEHHBIX IPU U3YYEHUU

XUMHH;

(dbopMupoBaHue y 00yJaromnXcsi TYMaHUCTUYECKUX OTHOIIEHUHN, MOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAHUU JJ1s1 BBIPAOOTKU IKOJIOTUYECKU

1e1ecoo0pa3Horo MOBeJCHUsS B OBITY U TPYIOBOI AESITETLHOCTH B LEJSIX COXPAHEHHS CBOETO 3/I0POBbs M OKPY)KAIOIIel MPUPOJIHON Cpebl;

pa3BUTHE MOTUBALIUU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE YCBOCHHUS OOIIEUEI0BEUECKUX IEHHOCTEH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MPO(UIIS M HANIPaBICHHOCTH JajbHEiIIero o0ydeHusl.

MECTO YYEBHOT'O IPEAMETA «XUMHS» B YYHEBHOM IIVIAHE

B cucreme 06mero O6p330BaHI/IH «XUMUS» IIpU3HaHa 00s3aTeNbHBIM y‘le6HBIM npeaAMETOM, KOTOpBIﬁ BXOAUT B COCTaB HPCHMGTHOﬁ obnactu
«ECTCCTBGHHO-Hay‘IHBIe IpeaAMETHI).
YueOHbIM IITAHOM Ha & HU3Y4YCHHUEC OTBCACHO 136 y‘{e6HLIX 4acoB — I10 2 4. B HCACIIO B 8 u 9 KIaccax COOTBETCTBEHHO.

YMK
8 xnacc — IN'abpuensn O.C. [Ipoda
9 xnacc — I'abpuensn O.C. Ipoda



Onucanue MaTepualbHO-TeXHHYeCKOH 0a3bl HeHTpa «Touka pocray,

HCII0JIb3YeMOr0 /ISl peajn3aunu 00pa3oBaTe/ibHbIX POrPaMM B PaMKAaX NpenogaBaHusi XUMHUHN

Hugposas (komnviomepnasn) navopamopus (I[JI), nporpaMMHO-aNapaTHbI KOMIUICKC, IaTYMKOBas CUCTEMa — KOMIUICKT Y4eOHOTO
000pyIOBaHUs, BKIIIOYAIONTNI N3MEPHUTEIBHBIN 00K, MHTEP(EIHC KOTOPOTO MO3BOJISIET 00ECIICYNBATH CBA3h C TIEPCOHAILHBIM KOMITBIOTEPOM, B HaOOp
JTATYUKOB, PETUCTPUPYIOLINX 3HAYEHUS PA3TUYHBIX (U3MUECKUX BEIUYNH.

Jamuuk memnepamypvl niamunogulii — NPOCTOW U HAAEKHBIA NATUMK, IPEAHAa3HAYeH JUIl U3MEPEHUsl TEeMIepaTypbl B BOJHBIX pacTBOpax U B
ra3oBbIX cpefax. Mmeet pasnnunbiii quana3on udmepeHuit or —40 no +180 °C. TexHuueckue xapakTepUCTUKH JAaTUMKaA yKa3aHbl B MHCTPYKIMH IO
SKCIUTyaTaluu. Jamuux memnepamypol mepmonapuulii peaHa3HadeH A u3MepeHus temneparyp a0 900 °C. Mcnonb3yercs npu BBIIOJHEHUN
paboT, CBA3aHHBIX C U3MEPEHUEM TEMIIEpaTyp MJIAMEHH, TUIABJICHUS U Pa3JIO’KEHUs BEIIECTB.

ﬂamuuk ONMUYECcKoll NIOMHOCHU (leopumemp) — NOpE€AHAsSHA4YCH JJId H3MCPCHUA OITUYECKON INTOTHOCTH OKpalI€HHBIX PACTBOPOB.
I/ICHOJ’IBSyeTCH IIpHU U3YYCHHUHN TEM «PaCTBOPBI)), «CKOpOCTI) XUMHUYCCKUX peaKuHﬁ», ONPCACIICHNY KOHICHTPAIUH OKPAIICHHBIX HOHOB.

Jamuyux pH npennazHadeH i MU3MEPEHUsS BoJOpoaHOro mnokaszarens (pH) BOOHBIX pacTBOPOB B paszIMYHBIX MCCIEIOBAHUSAX OOBEKTOB
OKpYKalolle cpepl.

Jlamuuk snekmponpoeoonocmu npeHa3HAYeH JJIs U3MEPEHUsl YAEIbHOM 3JIEKTPOIPOBOJHOCTH KHUAKOCTEH, B TOM YHCIE U BOJHBIX PACTBOPOB
BelecTB. [IpumensieTcs npu U3y4eHUH TEOPHH SIEKTPOIUTUYECKON TUCCOLMAIINN, XapaKTEPUCTUK BOJAHBIX PACTBOPOB

Jlamyuk Xn0puo-uonoe VCnoJib3yeTcs Uil KOJIMYECTBEHHOTO ONpeAeNeHUs COAEpKaHUsS MOHOB XJIOpa B BOJHBIX pacTBOpax, MOYBE, MPOIYKTax
nutaHus. K naTduky noaxmrodaercss noHoceneKTUBHBIN snekTpos (MUCD) (paGouuii snekTpond), MOTEHIHMAT KOTOPOTO 3aBUCUT OT KOHIIEHTPAIUH
OTIpeIeNIIeMOTO MOHA, B JaHHOM ciiydae OoT KoHueHTpauuu aHuoHoB Cl. Ilorenuuan MCD ompenenstoT OTHOCUTEIBHO DJEKTPOJa CPaBHEHUS, Kak
MIPaBUIIO, XJIOPCEPEOPSHOTO.

ﬂamuuk Humpam-uoHo6 IIPCAHA3HAUCH I KOJIHYCCTBCHHOI'O OIIPCACICHHUA HUTPATOB B PA3JIMYHBIX 00BEKTax OKPY)KaIOH_Ieﬁ cpeanl: BOJC,
OBOIAx, (I)pYKTaX, KOJI0aCHBIX U3ACINUAX U T.O.

Muxpocxon uu¢poeoﬁ NpeAHa3HAUYCH I U3YUCHUSA (1)OpM]':>I KPpHUCTAJIJIOB U Ha6J'IIO,Z[eHI/I$I 3a pOCTOM KPUCTAJIOB.

Annapam 0na npogedenus xumuueckux peaxkyuit (AIIXP) npegHazHadyeH Ul NOJYyYEHHUS] U JEMOHCTPALIMKA CBOMCTB TOKCUYHBIX IIApPOB U Ia3oB .
OTH BellecTBa MOJIyYaroTcs B KOJIOe-peakTope, U MpH HarpeBaHuu (win 0e3 HarpeBaHus) ra3000pa3Hble BEIIEeCTBAa MPOXOAAT Yepe3 MOIJIOTUTENIbHbIE
€éMKOCTH (HacaKM) C pacCTBOPaMU PEareHToB, BCTYMAIOT C HUMHU B peakinio. M30bITOK ra3a norjaonaercs >KUIKUMHI 1 TBEPJIBIMU peareHTaMH, a TaKkKe
aKTUBHPOBAHHBIM YIIEM. Ammapar 4Yalle BCEro MCMONIb3YIOT I IOJIydEeHHS M JEMOHCTpAallMM CBOMCTB XJopa, cepoBojpopona. Ilpubop ons
0eMOHCMPAYUYU 3A6UCUMOCIU CKOPOCHU XUMUYECKUX PEAKUUI Om PA3IUYHBIX )aKmMOpOoE NCTIONb3YIOT IPU U3YUEHUH TEMBbI



«CKOpOCTh XMMHYECKOH peakiuu» U TEeIoBOro 3¢ ¢dekra XuMudeckux peakuuid. [Ipubop maét BO3MOXKHOCTh SKCHEPUMEHTAIBHO HCCIEI0BATH
BIMSIHME HA CKOPOCTh XMMMYECKHX PEaKUUH CIeAYyIomHX (aKTOPOB: MPUPOABI PEarupyIOMIMX BEIIECTB, KOHIIEHTPAIMH pPEarupyrolluX BEIECTB,
IUTOIIAM TPAHUIBI pas3zena (a3 B TeTEpPOTEHHBIX CUCTEMAax (IMMOBEPXHOCTH COTNPHKOCHOBEHUS MEXIY PEarHpyIOIIMMHU BEIIECTBAMM), TEMIIEPATYPHI,
KaTaJln3aTopa, THruOUTOpA.

Ilunemka-0o3zamop — TPUCTIOCOOJICHUE, HCIOIB3yeMOE B JIA0OpaTOpPHH Il OTMEPHUBAHHS OmpeAcaéHHOro obObéma xuakoctd. [lumerkn
BBIITYCKAIOTCS IEPEMEHHOTO U MOCTOSIHHOTO 00BhEMa. B KOMIUIEKTHI 000pyI0BaHUS ISl MEIUIIMHCKUX KJIACCOB BXOJAT yJ0OHBIC MTUNIETKU- J103aTOPbI
OJIHOKaHAJIbHBIE, TTO3BOJISIONINE HACTPOUTHh HEOOXOIUMBII 00BEM 0TOMPAEMO KUIKOCTH B TPEX PA3IMUHBIX HANa30Hax.

Bbana kombéunuposannasa npenHazHaueHa IJIs HarpeBa CTEKJISIHHBIX U (PapdopoBBIX COCYNOB, KOrjga TpeOyeTcss co3JaTb BOKPYI HarpeBaeMoro
coCy/la paBHOMEPHOE TEeMIIepaTypHOE IoJie, M30eKaTh HCIOJIb30BaHUS OTKPBITOTO IUIAMEHHM W pPacKal€HHOM snekTpuueckoi cnupanu. Kopmyce
KOMOMHUPOBAaHHOW OaHM clieniaH u3 antoMuHus. JKuakocTHas yacTb KOMOMHUPOBAHHOW OaHM 3aKpbIBAETCs KOJIbLIAMU Pa3JINYHOTO TUaMeTpa.

Ilpuébop ona nonyuenusa 2a306 VCNONB3yeTCs JUIsl MOJYYEHHUsS HEOOJBUIMX KOJIMYECTB Ta30B: BOJOPOJA, KUCIOpoJa (M3 MEPOKCHAA BOJOPOJA),
YTJIEKUCIIOTO rasa.

COJEP)KAHUE YYEBHOI'O IIPEAMETA

8 KIIACC

IlepBoHava/bLHBIC XUMHYECKHE OHATHS

[Ipenmer xumuu. Posib xuMun B %u3HHU denoBeka. Tena u BemecTBa. Pu3nyeckre CBOCTBA BelleCcTB. ArperaTHoe cocTosiHue BemecTs. [lonsrue o
MeTO/1ax MO3HaHMsI B XUMUHU. XUMHUs B cucTeMe Hayk. UucTele BemecTBa U cMecu. CriocoObl pa3aeneHus cMecen.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 37eMEeHThbl. CHMBOJIBI XMMUYECKHX 371eMEHTOB. IIpocThie 1 ciiokHbIe BeliecTBa. ATOMHO -MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass Gopmyna. BaleHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTenbHAs MOJIEKyIIsIpHas Macca. MaccoBasi 07151 XMMUYECKOI'O JIEMEHTa B COEIMHEHUU.

dusnueckue 1 XUMHUYECKHE SIBJICHUA. XMMHUYEcKas peakuuss M e€ NpU3HAKU. 3aKOH COXpAaHEHMs MacChl BelIeCTB. XMMUYECKHE YpaBHEHUS.
Knaccugukanus XuMUYeCKUX peakiui (CoeAMHEHHs], PA3JI0KEHHs], 3aMEILeHUs], 0OMEHa).

XUMHUUECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKON MOCYAOH, ¢ mpaBuiIaMu paboThl B 1a00paTOpuu U NMpuéMaMu oOpaleHHsl ¢ J1abopaTOPHbIM
00OpyZ0BaHNEM; U3YUY€HHE U ONHcaHHe (PU3NYECKUX CBOICTB 00pa3lioB HEOPraHMYECKHX BeUIecTB; HaOmroneHHe (u3nyeckux (IJIaBlieHHE BOCKa,
TasHUE JIbJIa, paCTUPAHUE caxapa B CTYNKE, KMIIEHHE W KOHJEHCAIUs BOJAbI) U XMMHMUYECKHX (FOpPEHUE CBEUYH, MPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMO/ICHCTBHE MeNla C KHMCJIOTOW) sBJICHMH, HaAOJIOJeHHEe M ONMCAaHUE MPU3HAKOB IMPOTEKAaHWs XUMHUYECKUX peakuuil (pas3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOI KUCIOTHI ¢ XJIOpUIOM Oapus, pasnokeHue rujapokcuaa meau(ll) mpu HarpeBanum, B3auMOAEHCTBHUE JKe€lle3a C pacTBO POM
comu menu(Il)); mzyuenue crnocoGoOB pazjeneHus cMeceil (¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHME, BBIMAPUBAHUE, AUCTHILIALMSA, Xpomartorpadus),
MIPOBEICHUE OYMCTKU TMOBAPEHHON COJIM; HAOMIO/IEHHE U OMUCAHUE Pe3yIbTaTOB MPOBEACHUS OIbITA, HIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChI;
CO3/1aHUe MOJIeNIel MOJIEKYI (I1apOCTEPKHEBBIX).



Baskneiiiue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciaopong — anmemMeHT M mpoctoe BemiecTBo. HaxoxaeHue Kuciopoaa B mpupone, GuU3ndeckue u
XUMUYecKue cBoiicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue kucnopoaa. CriocoObl MoTydeHUs! KUCIOpoaa B 1a00paTOpUH M MPOMBIIUIEHHOCTH.
KpyrosopoT kucnopoza B mpupoje. O30H — almioTponHas MOAU(UKAIMS KHCIOPOIa.

TennoBoit 3¢h(hekT XUMUYECKOH peakiul, TePMOXHMMHYECKHE YpPaBHEHHS, IK30- W SHAOTCPMHUYECKHE pEaKIHuH. TOIUIMBO: yrojib W METaH.
3arps3HeHne BO3yXa, yCHICHUE MAPHUKOBOTO AP PEeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopox — snemeHT u mpoctoe BemiecTBo. HaxokneHwe Bomopona B mpupoje, GU3NYecKne M XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxydeHus. Kucnorsl u comnu.

KonunuectBo BemectBa. Mosb. MosnsipHas Macca. 3akoH ABorajpo. MosnsipHblil 00bEM razoB. PacuéTsl Mo XMMHUYECKUM YPaBHEHUSM.

®usnueckue cBoWcTBa BOJAbl. Boma kak pactBoputenb. PacTBopbl. HachllleHHBIE M HEHACBINIEHHBIE PAcTBOPBL. PacTBOPUMOCTH BEIIECTB B
BoJie.MaccoBas 7015 BellecTBa B pacTBOpe. XUMHUYECKHe cBoicTBa Boibl. OcHOBaHUS. Poiib pacTBOPOB B MpUpPOJE U B KHU3HU denoBeka. Kpyrosopor
BO/JIbI B IPUpO/Ie. 3arps3HEHNE MPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coenuneHuit. Okcuapl. Knaccudukamus okcuioB: cojeoOpasyroiiue (OCHOBHbBIE, KHCIOTHbIE, aM(OTepHbIe) U
HecoJsieoOpa3yromue. HoMmeHkiaTypa OKCHIOB (MEXIyHAapoJHas M TpuBHalbHas). Puznueckue U XUMHUYECKHE cBoWcTBa OkculoB. [lomyuenue
OKCH/IOB.

OcHoBanus. Knaccudukanusi ocHoBaHUI: IETOYM U HEpacTBOpPUMbIE OCHOBaHUsA. HomeHknaTypa ocHOBaHMM (MeXAyHapoJHas U TPUBHAIIbHASA).
du3nyYecKre U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lomydenrne ocCHOBaHU.

Kucnotel. Knaccudukanus kucinor. HomeHnknarypa KucioT (MeXayHapoIHas U TpUBUaIbHas). DU3NYECKHUE U XUMHYECKUE CBOMCTBA KHUCIIOT. Psin
aktuBHOCTH MeTasuioB H. H. bekerona. [lonydenne KUCioT.

Comu. Homenknatypa comneit (MexyHapoIHas ¥ TpuBHaIbHAs ). DU3HYECKUEe U XUMHYECKHE CBOMCTBa coneil. [lomydeHue coeid.

['eneTnueckas CBSI3b MEX/1y KJIaCCAMHU HEOPTraHUYECKUX COCIUHEHUM.

XUMUYECKUH SKCIIEPUMEHT: KaUeCTBEHHOE OIpeJIelIeHNe COJIepKaHusl KUCIOpOo/ia B BO3AyXe; MOJydeHue, COOMpaHue, paclo3HaBaHUe U U3ydeHHE
CBOMCTB KHCIIOpOJa; HAOIIOJEHUE B3aUMOJICHCTBUSI BEIIECTB C KHUCIOPOJOM M YCIOBHS BO3HUKHOBEHHUS M IpEKpallleHUs ropeHus (moxapa);
O3HaKOMJIEHHE ¢ 00pa3llaMU OKCHUJOB U ONHCAaHUE UX CBOMCTB; MOJy4YeHHE, cCOOMpaHue, paclio3HaBaHUE W U3YUYEHHE CBOWCTB BOJOpoja (TOpeHue);
B3auMo/ieiictBue Bojgopoda ¢ okcugom menu(ll) (Bo3MOXKHO HCHOIb30BaHHE BHAEOMATEpPUANIOB); HAOMOEHNE OOpa3OB BEUIECTB KOJINYECTBOM
1 Mouib; uccnenoBaHre 0COOEHHOCTEN PACTBOPEHHS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C OINpEAeIEHHON MaccoBOM
JoJiel pacTBOPEHHOTO BEIIECTBA; B3aHMMOJICHCTBHE BOJBI ¢ MeTallaMH (HaTpHeM M KalblueM) (BO3MOXXHO HCIOJb30BAaHUE BUICOMATEPUATIOB);
OTIpe/ieNieHue PacTBOPOB KUCIOT M LIEIOYEH ¢ MOMOINBI0 MHIUKATOPOB; HCCIEAOBaHHE OOpa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB;
HaOII0/IeHNEe U3MEHEHUS! OKPACKU MHIUKATOPOB B PACTBOpAxX KHUCIOT U IIeNoydei; nuzyueHue B3aumojeiictsus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT C METAJUIAMH, PEAKLUI HEUTpaIN3aluy; I0JTy4€HUE HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHE OJJHOTO METAJlIa IPYTUM U3 PAcTBOPA
COJIM; PELICHHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHelme Ki1accel HEOPraHU4EeCKUX COCUHEHUI».

Iepuoanuecknii 3axkoH u Ilepmonnueckas cucrema xumudeckux 3jaeMeHToB /I, U. MengeneeBa. CtpoeHue atomoB. XUMHUYeCKas CBS3b.
OKuCINTEIBbHO-BOCCTAHOBUTEJIbHbBIC PEAKIINU

[lepBble MOMBITKY KIaCCUPHUKAIIMM XUMHUYECKHX 3JIEMEHTOB. [IoHATHE O Ipynnax CXOAHbBIX JIEMEHTOB (ILEJIOYHBIE U IIET0YHO3EMENbHbIE METAIBL,
rajloreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCUIBI U THPOKCHIBL.



[lepuoanyeckuii 3akoH. [lepuonndeckas cuctema xumuueckux snemeHToB J[. . MenneneeBa. KopoTkonepruoanas u JUIMHHONEpUOIHAS (HOPMBI
Ilepnoanueckoil cucreMsl XuMuueckux ieMeHToB [[. M. MenneneeBa. Ilepuoasl u rpynnsl. @U3NYECKUA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB
IIEPUOJA U IPYIIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siziep. M3oTomnbl. Dnekrponbl. CTpoeHHe 3J€KTPOHHBIX 000JI0U€K aTOMOB NEpBbIX 20 XUMUYECKUX AJIEMEHTOB
ITepnognueckoit cucremsl [[. M. MenaeneeBa. XapakTepuCTUKAa XMMHUYECKOTO 3JIEMEHTA IO €ro mnosiokeHuro B llepuommueckont cucreme 1. M.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAINIMYECKUX U HEMETANIMYECKUX CBOMCTB IO Ipynnam U IEpUOaM.
3nauenne [lepuomuyeckoro 3akona u Ilepronnyeckoi CUCTEMBbI XMMUYECKUX SJIEMEHTOB JJIA pa3BUTHS Hayku W mnpaktuku. JI. . MenaeneeB —
Y4EHBIN U TPAKIaHUH.

Xumunyeckasi cBsi3b. KoBajeHTHas (mosisipHass U HEMOJISIpHAs) CBA3b. DJEKTPOOTPUIATEIBHOCTh XMMUYECKHX 3J€MEHTOB. VOHHas CBsI3b.

Crenenp okucneHus. OKMCINTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl okucienns u BoccTaHoBiIeHNsA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH IKCIEPUMEHT: U3ydyeHue oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB; B3aUMOJAECUCTBHE TMAPOKCHIA [IMHKA C PACTBOPAMU KHUCIOT U
eJI0Yei; MPOBEIEHUE ONBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuid (TOpeHHe, peaklUH pas3iiokKeHHs,
COCTMHEHUS).

MexnpeamerHblie CBSI3U

Peanuzanus MexnpeIMeTHBIX CBsI3ed MpU M3y4EeHUH XUMUU B 8 KJIacce OCYILECTBIISIETCS Yepe3 HCIOIb30BaHHe KaK OOLIUX €CTECTBEHHO-HAYYHbIX
MOHATHUM, TaK U TIOHATUH, ABJISIONIMXCS CUCTEMHBIMU I OTIENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO IIMKIIA.

OO111e ecTeCTBEHHO-HaY4Hble TOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CHHTE3, KJIaCCU(PUKALIUs, IEPUOJUYHOCTh, HAOIIOICHNE,
9KCIEPUMEHT, MOJCINPOBAHNE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

@dusnka: MaTepus, aroM, NIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYJA, IEKTPUYECKUN 3apsijl, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHUE BEIEeCTBa, I'a3, (Pu3nyecKre BEIMUMHbI, €AMHULBI U3MEPEHUs, KOCMOC, IUIaHeThl, 3BE3/b1, COHIIE.

buonorus: porocunTes, npixanue, Guocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPabl, TOPHbIE HOPO/Ibl, [10JIE3HbIE HCKOIIAEMBbIE, TOIIIIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XumMHUYecKasi peakuus

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux sneMeHToB [[. M. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHX 3JEMEHTOB IEPBBIX TPEX NEPUOJOB, Kajus, Kajdblldd U HUX COCAUHEHUM B COOTBETCTBUMU C IIOJOKEHHUEM DJJIEMEHTOB B
[Tepuoanueckoit cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenue BeniecTBa: BHbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMUYECKOU
PELIETKU U BUAA XUMUYECKOU CBA3U.

Knaccudukarus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB (MEXIyHApOIHAS M TPUBUAIbHAs). XUMUYECKUE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K
Pa3IMYHBIM KJIaCCAM HEOPraHUYECKUX COCIMHEHUM, TEHETUYECKAs CBSA3b HEOPIraHUYECKUX BEILIECTB.

Knaccudukarnus XUMHUYECKUX PEAKIUi O Pa3NWYHBIM MpH3HaKaM (M0 YUCIYy U COCTaBY YYAaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
s deKTy, 10 U3MEHEHUIO CTENEHeH OKUCIEHUS XUMUYECKUX DJIEMEHTOB, 10 0OpaTUMOCTH, MO YYACTHIO KaTanu3aTopa). DK30- U SHAOTEPMUUYECKUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.



[Tonsitne 0 ckopocTH XUMHYECKOW peaknuu. lloHsaTHe 00 OOpaTUMBIX W HEOOPATHMBIX XUMHUYECKHX peakiusx. [IoHSITHE O TOMOTEHHBIX H
reTeporeHHbIX peakiusax. [lorsTre o xuMmuyeckoM paBHOBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKON PEAKINH U MOJIOKCHUE XUMUIECKOTO
paBHOBECHS.

OKHCIUTENEHO-BOCCTAHOBUTEILHBIC PEAKIMK, JICKTPOHHBIA OallaHC OKHUCIUTEILHO-BOCCTAHOBHTEIbHONW peakiuu. CoCTaBICHHE ypaBHEHUUN
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUH C HCIOJIB30BAaHUEM METO/a AIEKTPOHHOTO OaaHca.

Teopust IICKTPOTUTHYECKON TUCCONMAIMU. DJIEKTPOJIUTHI W HE- IJICKTPOIUTHL. KarwoHbl, aHHOHBL. MeEXaHW3M JIHCCOIUAIINN BEIIECTB C
Pa3IMYHBIMU BUJIAMUA XUMHYECKOH cBsi3u. CteneHp nucconuanui. CHIIBHBIC U CJIA0BIC AJICKTPOIIUTHIL.

Peaknmu monHOro oOMeHa. YCJIOBUS MPOTEKAHUS PeaKlWii MOHHOTO OOMEHa, TOJHBIC W COKpAIIEHHBIC MOHHBIC YpaBHEHHs peakiuii. CBoicTBa
KHCJIOT, OCHOBAaHUHM U COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOJMTUYECKON nuccormanui. KadecTtBeHHbIe peakiiuyi Ha HOHBIL. [loHsTHE O THApPOIH3E
COJIEH.

XUMUYECKUH HSKCIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPHUCTAUTMICCKUX PENIETOK HEOPraHWYEeCKHX BEMIECTB — METAUIOB U HEMETALIOB
(rpaduTa u anmasa), CJIOKHBIX BELIECTB (XJIOpHUAa HATPHS); UCCIEA0BAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHN PEaKIM OT BO3JEHCTBUS pa3InyHbIX
(baxTOpOB; UCCIIETOBAHHE IICKTPOTPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIecca TUCCOIMAINN KUCIIOT, MIeNoUYeil U coyiei (BO3MOXKHO HCITOJIb30BaHUE
BHJICOMATEPHAJIOB); MPOBEJICHUE OIBITOB, WILTIOCTPUPYIONUX MPHU3HAKA MPOTEKAHUs PEaKIMid MOHHOTO oOMeHa (0Opa3oBaHME OCAJKa, BBIJICICHUE
ra3a, oOpa3oBaHHE BOJIbI); ONBITOB, WLUTFOCTPUPYIONINX MPUMEPhl OKUCIHTEIHLHO-BOCCTAHOBHUTEIBHBIX peakiuii (TOpeHre, peaklud pPa3ioKCHHS,
COCIIMHEHUS ); pacTiO3HABAHUE HEOPTaHMYECKUX BEIIECTB C IIOMOIIBIO KAUeCTBEHHBIX PEeaKIUi Ha HOHBI, PeIICHUE SKCIICPUMEHTAIBHBIX 3a/1ad.

HemeTaibl M UX coeJUHEeHUSA

OOmas xapakTepucTuka ranoreHoB. OCoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHW okucieHus. CtpoeHue M (QU3NYECKHEe CBOWCTBA
MPOCTBIX BEIIECTB — TaJloTeHOB. XHMMHMYECKHME CBOWCTBA Ha MpuUMepe Xjopa (B3aMMOAEWCTBHE C MeETaUIaM{, HEMETaJUIaMM, IIeJI0YaMHu).
XnopoBogopoa. CossiHasi KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJIyYeHUE, MpUMeHeHHe. JleficTBUe XJopa M XJIOPOBOAOPOJA HAa OPraHU3M YeJoBeKa.
Bakueiiniye xJIOpUIbpl U UX HAX0XKACHHUE B IPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHUSL.

CrpoeHue U (pu3MUecKue CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJAa U Cepbl. AJUIOTPONHbIE MOAU(DUKAIIMKN KUCIOpPOJa U cepbl. XUMHUYECKUE
cBoiictBa cepbl. CepoBoOpOA, CTpoeHHe, hU3MUYECKHE U XUMHUUYECKUue cBoicTBa. OKCUIBI Cepbl KaK MPEICTaBUTENU KUCIOTHBIX OKcuAoB. CepHas
KHUCTIOTa, (pU3MYeCKHe U XUMUYECKHe CBOMCTBA (00Iue Kak MpEeICTaBUTENs Kilacca KUCIOT U crienuduyeckre). XUMUYECKUE PEaKIUH, JiexKallue B
OCHOBE IMPOMBIIIJIEHHOTO croco0a moyiydeHus: cepHoi KucnoThl. [Ipumenenue. Conu cepHOUM KUCIOTHI, KaueCTBEHHAs peakius Ha Cyib(aT-HOH.
Haxoxnenue ceppl U €€ COEOUHEHHI B MpUpOJe. XUMUYECKOE 3arpsi3HEHHE OKpPYKAIoLIeH cpelbl COCTUHEHHSIMHU Ccepbl (KHCIOTHBIE IO,
3arpsi3HEHUE BO3/ayXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPAICHHUS.

O6mas xapaktepuctuka 1eMeHToB VA-rpynnsl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTENIEHU OKUCICHUSL.

A30T, pacrpocTpaHeHHe B pupoe, pu3ndeckre U XuMU4eckre cBoiictBa. KpyroBopot a3ora B npupoje. AMMHUAK, er0 (U3NIECKHE U XUMUY €CKHE
CBOICTBa, moiyuyeHue u npuMmeHenue. Conu aMMOHUS, UX (PU3MYECKHEe U XMMHYECKHE CBONCTBa, MpuMeHeHUe. KadecTBeHHas peakiusi Ha HOHBI
aMMOHHMsL. A30THas KUCJIOTa, €€ moiaydeHue, GU3NYecKue U XUMHUYECKHe CBOMCTBA (00IIMEe Kak MpeACTaBUTENs Kiacca KUCIOT U ChelupuyecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B Ka4eCTBE MHHEPAIbHBIX yI0OpeHUil. XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIeH cpelibl COeAMHEHUSIMHU
a30Ta (KUCJIOTHBIE JI0K]IH, 3arpsi3HEHNE BO3/1yXa, TOYBBI U BOJIOEMOB).

docdop, amnorponusie Moaudukanuu Gocdopa, huznueckue u xumudeckue cBoiictea. Oxcua dochopa(V) u pochopnas kucnora, puzndeckre u
XUMHYECKUE CBONCTBA, monydeHue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHU.



OOmast xapakTepucTrka 31eMeHTOB [V A-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIICHH OKUCIICHHSL.

VYraepon, amoTponHble MOAU(UKAIINH, PACIIPOCTpaHEHHE B MPUpoIe, GU3NIECKUE U XUMHUECKUe cBoicTBa. Ancopbuus. KpyroBopot yriepoaa B
npupojae. OKCUABI yraepoaa, ux Gu3ndeckrue U XUMUYECKHE CBOMCTBA, ICHCTBUE HA JKUBBIE OPraHU3MBbI, TIOJYYCHHE U MPUMEHEHHE. DKOIOTHYE CKUE
npoOsieMbl, CBA3aHHBIE ¢ OKcHIOM yraepoaa(IV); runoresa riio0anbHOTO MOTEIUICHUS KIIMMAaTa; MapHUKOBBIA d3PQeKT. YroapHas KUCIOTa U €€ COJIH,
X (pU3WYeCKHe M XUMHUYECKHE CBOMCTBA, MOJIyYCHHWE W NMpuUMeHeHune. KauecTBeHHas peakiids Ha KapOOHAT-WOHBI. lcrmosib3oBaHWE KapOOHATOB B
OBITY, MEIUITHE, TPOMBIIIJICHHOCTH M CEITLCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHCHHSX Yriepona (MeTaH, 3TaH, ITHJEH, aleTHJICH, 3TAHOJI, TJIUICPHUH,
YKCyCHasi KucioTa). MIx coctaB u xumudeckoe ctpoeHue. [ToHATHe 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX: )KHpaX, Oellkax, yrieBoJaX — U UX POJIH B
YKU3HU YeJIoBeKa. MaTepuallbHOE €TMHCTBO OPTaHMYECKUX U HEOPTAaHUYECKUX COCTUMHEHUH.

Kpemuuii, ero ¢usznyeckue m XUMHUYECKUE CBOWCTBA, MOJydeHHe W npuMeHenune. CoennHeHUs KpeMHus B npupoje. OOmme mpeacTaBiieHus 00
okcue kpemHUA(IV) u kpeMHueBo# kuciote. CHIMKATBI, MX HCIIOJIL30BAaHUE B OBITY, MEIAMIIMHE, TIPOMBINUICHHOCTH. Ba)KHEHIIHE CTPOUTEITHHBIC
MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, kene300eToH. [IpobaeMbr 0€30MacHOro MUCIOJIb30BAaHUSI CTPOUTEIBLHBIX MAaTEPHAJIOB B TIOBCE/IH €BHOM
KU3HH.

XUMUYECKUHN AKCIEPUMEHT: M3ydeHHe 00pa3I[0B HEOPraHWYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIOTHI; MPOBEICHHE KaUeCTBEHHBIX peakluil Ha
XJIOPHJI-MOHBI M HAOJIIOJICHUE TIPU3HAKOB MX TPOTEKAHHUS, OIBITHI, OTpaXkaromire (pu3nvIeckrne U XUMHYSCKUE CBOMCTBA TAJIOTCHOB M MX COCIMHCHHIMA
(BO3MOXHO HCTIOJB30BAHUE BHJICOMATEPHAIOB); O3HAKOMJIEHHE ¢ oOpasliaMHu XJIOPHAOB (TAJOT€HHUIOB); O3HAKOMJICHHE ¢ oOpaslamMHu cepbl U &
COEIMHEHUSMHU (BO3MOXKHO MCIIOJIb30BaHHE BUACOMATEpHUAJIOB); HAOIIOJEHHE Mpoliecca OOYrJIMBaHUs caxapa Moj ACWCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOTHI; W3yYCHHE XHUMHUYECKHX CBOWCTB pa30aBJIICHHOW CEpHOM KHCIOTHI, MPOBEACHHE KAYECTBEHHOW peakIuu Ha Cynb(haT-uoH Hu
HaOMIOZCHUE TIPU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHHE ¢ (DU3MYECKUMH CBOMCTBAMU a30Ta, pochopa M MX COeNUHEHHH (BO3MOYKHO HCIIOJIh30BaHUE
BHJICOMATepHajoB), oOpa3laMu a30THBIX U (OChHOPHBIX ynoOpeHui; MmojaydeHue, coOupaHue, paclo3HaBaHWE W W3YYCHHE CBOWCTB aMMHAKa;
MIPOBE/ICHUE KaUeCTBEHHBIX peaKkiuii Ha MOH aMMOHUS U doc]aT-uoH U U3ydeHHEe MTPU3HAKOB UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON
a30THOM KHUCIIOTBI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHHME BHACOMATEPUAJIOB); M3YUYCHHE MOJENed KpHUCTaNIMYECKUX pemEéTok anMasa, rpadura,
¢bymiepeHa; 03HAaKOMJIGHHE C MPOIIECCOM aAcopOLMU PAcTBOPEHHBIX BEUIECTB aKTUBHPOBAHHBIM YIIEM M YCTPONCTBOM IMPOTHUBOrasza; MOJydeHHE,
coOupaHue, pacrio3HaBaHUE U U3YUYEHHE CBOMCTB YIJIEKHCIOTO ra3a; MpoBeJIeHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YUYEHUE
MPU3HAKOB WX MPOTEKaHHUS; 03HAKOMJICHHE C MPOJYKIMEeH CUIMKATHON MPOMBINUIEHHOCTH; PELICHUE SKCIEPUMEHTAIbHBIX 3aJad M0 TeMe
«Baxxnelime HeMeTaIbl U UX COSIUHEHUSD.

MeTtanjibl M UX COeTUHEHUS

OO01as xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHMU MX MOJoxeHHs B [leproanueckoil cucteMe XMMHYECKHUX SJIEMEHTOB
J. W. MenneneeBa u ctpoeHuss aromoB. CTpoeHne MeTalioB. MeTaiauueckas CBs3b W METaUIMUecKas KpPUCTAIIMYECKas pemérka.
DNEKTPOXUMHYECKUN psAll HApsDKEeHU MeTanoB. dusnueckrue U XMMHUYECKHe CBOMCTBAa MeTaioB. Ob1ue crnocoOsl momyueHus: metamioB. [lonstue
0 KOPPO3MH METAJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT Koppo3uu. CrutaBsl (CTallb, YyTYH, TIOPATIOMHHHM, OpOH3a) U UX MPUMEHEHHE B OBITY U
MIPOMBIIITIEHHOCTH.

Hlenouynsie MeTamnsl: nojoxkenue B [lepuoanueckoii cucteme xumuueckux snemeHToB J[. M. MenneneeBa; CTpoeHUE UX aTOMOB; HaXOXKJIEHUE B
npupojae. Puznyueckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HATpus U Kamus). OKCUABI U THAPOKCHUIIBI HATPHUS U Kanus. [IpuMeHeHue menouHbIX
METAJJIOB ¥ X COSIMHECHUIA.



[Ileno4yHO3eMeNbHBIE METAUIBI MATHUM U KalbLui: n0JI0kKeHue B [lepuoaudeckoit cucreMe xumudeckux aemeHToB . . MenneneeBa; crpoeHue
UX aTOMOB; HaxokJieHue B npupojie. dusnueckue 1 XMMHUYECKHE CBOMCTBAa MarHus U Kajublus. BaxkHeilne coemHeHus Kanblus (OKCUJ, THIPOKCUL,
comn). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHnii: nosnoxxenue B Ilepuoanueckoit cucreme XuMuueckux 3ieMmeHTOB J[. M. MeHnaeneeBa; cTpoeHHE aToMa; HAXOXKIAEHUE B IPUPOJE.
du3nUecKue U XUMHUUECKUE CBOMCTBA aMIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHU/IA ATFOMUHUSL.

Kenezo: nomoxenne B Ilepmogmueckoin cucreme xumuueckux sjaeMeHTOB JI. . MenaeneeBa; CTpoe€HHE aroMa; HAaxOKJICHUE B MPUPOIE.
dusnyeckue 1 XUMUYECKHE CBOMCTBA xkemne3a. Okeunbl, ruapokcuasl U conu xxenesza(ll) u sxenesa(Ill), ux cocras, cCBOMCTBA U MOTYYCHHE.

XUMUYECKUI AKCIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METaJIJIOB M CIUIaBOB, X (U3WYECKUMHU CBOMCTBAMH; U3y4EHHUE PE3YJIbTAaTOB KOPPO3UU
METaJJIOB (BO3MOXKHO HCIIOJIb30BAHME BUJEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEHCTBHUS OKCUAA KaJblUsl M HATpUsS C BOJOH (BO3MOXHO
HCIO0JIb30BAHNE BHJIEOMATEPHANIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI; MpoOIlecca TOPEHUs *keje3a B KUCIOpose (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEpUAJIOB); MPU3HAKOB MPOTEKaHUs KAayeCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, Kajiblus, aqtoMuHud, 1uHka, xenesa(ll) m sxeneza(Ill),
meau(Il)); naOnromeHne UM omHMcaHME MPOIECCOB OKpAIIMBAHMS IUIAMEHM MOHAMH HATpus, Kajlusg M Kajublus (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHUAIOB); HCCIIeI0BaHUE aM(POTEPHBIX CBONCTB 'MAPOKCH/IA AIFOMUHUS U THAPOKCUIA LIMHKA; PeLIEHUE KCIIEPUMEHTANIbHBIX 33]a4 [0 TeMe
«BaxHenmme MeTajlbl U KX COCTUHEHUS».

XuMHS U OKPY/KAKOIIAA cpeaa

HoBeie matepuansl u TexHojoruu. BemiecTBa u MaTtepuanbl B OBCEJHEBHOM JKM3HHM YeJOBeKa. XUMUS U 30poBbe. be3omacHoe ucnoiap3oBaHue
BEIIECTB M XUMHUYECKHX peakuuii B ObiTy. [lepBas momomib mpu XMMHUYECKHX O0KOTrax M OTpaBiieHUsX. OCHOBBI SKOJOTMUYECKON TpaMOTHOCTH.
XUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEeH cpelibl (peaenbHas qomyctumas koHreHTpamnus BemiectB — [1/1K). Pons xumun B pemmeHnn 3K0JI0THIeCKUX
pooJIeM.

[IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB (yroJib, IPUPOIHBIN Ta3, He(Th), IPOAYKTHI UX MEPepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH.

XUMUYECKUH IKCIIEPUMEHT: U3ydeHHe 00pa3Ii0B MaTEepHUaIoB (CTEKIIO, CIUIaBbl METAJUIOB, IOJUMEPHbIE MaTEpPHAIbI).

Me:knpeaMeTHbIe CBS3U

Peanuzanust MeXIpeIMeTHBIX CBSI3el MpU U3YYEHUU XUMHUH B 9 Kilacce OCYLIECTBIISETCS Yepe3 HCIOJb30BaHNEe KaK OOIIMX €CTECTBEHHO -HAYYHBIX
MOHATUMN, TaK U MIOHATHN, SBJISIFOLIIUXCS CUCTEMHBIMU JIJIs1 OTAEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOr0 UKJIA. Peanu3anus MexXnpeIMeTHbIX CBsA3eH
MIPU U3YYEHUU XUMUHU B 9 Kilacce OCYIIECTBISIETCS Yepe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U TOHATUH, SIBJISIOIIAXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHATH: HAYYHBIH (akKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIIU3, CUHTE3, KiIaccu(duKalus, mepuoIMIYHOCTh, HAOII0ICHNE,
AKCIEPUMEHT, MOJEIUPOBaHUE, H3MEPEHNE, MOJICITb, SBIICHUE, TAPHUKOBBINA APPEKT, TEXHOJIOTHSI, MATEPUAJIBL.

®usnka: Matepus, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHUM 3apsij, MPOBOJHUKH,
MOJIyIIPOBOIHUKH, JMUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO, Tel0, O0bEM, arperaTHoe COCTOSHHE BEIECTBa, a3, pPacTBOP, PacTBOPUMOCTH,
KpHUCTaJNIN4ecKasi pen€Tka, CriiaBbl, (GPU3NYECKUE BETUUHUHBL, €AUHUIBI U3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, MIaHEThl, 3BE3/1bl, CoJHIIE.

buonorus: potocunTes, Apixanue, Ouocepa, sIKocucTeMa, MUHEpaibHbIe y100pEHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTAaTe/IbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE IOPO/IbI, OJIE3HBIE HCKOMIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

HSy‘lCHI/Ie XUMUH B 8-9 kiacce HaIpaBJICHO HAa JOCTMIKCHUEC 06yanOHIHMHC$[ JIMYHOCTHBIX, MCTAITPECAMCTHBIX U MMPEAMCTHBIX PE3YJIbTATOB OCBOCHUA
y4eOHOTro MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOYYCHHS XMMHHU B €IMHCTBE YYCOHOU U
BOCIIUTATENLHON AesTeNbHOCTH OpraHu3anud B COOTBETCTBUH C TPAAUITHOHHBIMU POCCHHCKUMH COIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMH, TIPUHSATHIMH B OOINECTBE MpaBWJIaMHW W HOPMaMH TIOBEJCHHS M CIOCOOCTBYIOT TIpOIlECCaM CaMOTIO3HAHUS, CaMOpPa3BUTUS U
COIMATM3AIIMN 00yUJaFOIIIHXCSI.

JIn4HOCTHBIE PE3yabTAThI OTPAXKAIOT C(HOPMUPOBAHHOCTD, B TOM YHCIIE B YaCTHU:

INaTproTHYeCcKOro BOCIIMTAHUS

1) IEHHOCTHOTO OTHOMICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIICANI0, TOHUMaHMsI 3HAYCHUST XUMUIECKON HayKH B
JKU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOW WH(MOpMaIMeld O TEPEeNoBHIX JOCTHKEHUAX U OTKPBITHSIX MHPOBOH U
OTEYECTBEHHOM XUMHUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

I'paxmaHckoro BoCnuTaHus

2) TpPEACTaBICHHS O COIHAIBHBIX HOPMAax M IPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B KOJUICKTMBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO TIOJIE3HOM, Yy4eOHO-UCCIIeI0BATEILCKOW, TBOPUYECKONW W JPYrUX BHJAX ACATEIBHOCTH; TOTOBHOCTH K Pa3’HOOOpPa3HOW COBMECTHOM
JEeSITEeIbHOCTH TPU BBIOJIHEHUU YYEOHBIX, TMO3HABATENbHBIX 3a/1a4, BBIMOJHEHUM XUMUYECKUX JKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOIIOHMMAHHIO U B3aUMOTIOMOIIIU B Mpoliecce 3TON yueOHOM NesTeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE U MOCTYIKU
CBOMX TOBApUIIIEH C O3UIIMHA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

LleHHOCTH HAYYHOTO IO3HAHUS

3) MHPOBO33PEHUYCCKUX MPEACTABICHUN O BEIIECTBE M XUMHYECKOW PEaKIIMH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH H
COCTAaBIISIONIUX OCHOBY JUIsl TOHUMAHHS CYITHOCTH HAyYHOH KapTHUHBI MHpA; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOIBI,
B3aMMOCBSI35IX YEJIOBEKA C MIPUPOTHOM Cpesioil, 0 PO XUMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTEIbHBIX MOTHBOB, HAITPABJICHHBIX HA MOJyYECHHE HOBBIX 3HAHUI M0 XUMHUH, HEOOXOAUMBIX /ISl 00BICHEHHUS HAOIF0IaeMBbIX MPOIECCOB U
SIBJICHU;

5) mo3HaBaTeabHON, MH()OPMAIMOHHONW W YHMTATEIILCKOW KYIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIILHOW pabOThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOU, JOCTYITHBIMH TEXHHUYECKUMH CPEACTBAMH WH(DOPMAIIMOHHBIX TEXHOJIOTHIA,



6) uHTEepeca K OOYYCHHUIO W TO3HAHUIO, JII0O03HATEIILHOCTH, TOTOBHOCTH M CHOCOOHOCTH K CaMO0Opa30BaHMIO, IIPOCKTHOM M MCCIIEIOBATEILCKON
NEeSITEeILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJIICHHOCTH M YPOBHS OOyUYCHHS B AalbHEHIIIEM;

®opMHpPOBaHUS KYJIbTYPbI 310POBbS

7) 0COo3HaHMsI [ICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3710POBbIO, YCTAHOBKH Ha 3JI0POBBIi 00pa3 H3HH, 0CO3HAHUSI TOCIICACTBY i
Y HENPUATHS BPEAHBIX MPHUBBIUEK (YMOTpeOJEHUs alKoroJisi, HAPKOTHUKOB, KypeHHUs), HEOOXOTUMOCTH COOJOJIEHUS MpaBUI O€30MacHOCTU TpHU
oOpalleHny ¢ XUMUYECKIMHE BEIIECTBAMU B OBITY M PeaIbHON KHU3HU;

TpynoBoro BocnuTaHus

8) mHTepeca K MPaKTHUECKOMY M3y4IEHHUIO MPOMECCHii U TpyIa Pa3InIHOTO POJia, YBAKEHUE K TPYAY M pe3yabTaTaM TPYIOBOW ACSITEIBHOCTH, B TOM
YHUCJI€ HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHWM MO XMMHUHU, OCO3HAHHOTO BBHIOOpAa MHAMBUAYATHHON TPACKTOPHUH MPOJIOJLKEHUS] 00pa30BaHUS C
Y4E€TOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIIECTBEHHBIX HHTEPECOB M OTPEOHOCTEH; yCIenHON MpoheCcCHOHANTBHOU IeITeTbHOCTH
Y pa3BUTHS HEOOXOIMMBIX YMEHU; TOTOBHOCTH aJIalITUPOBATHCA B MPO(EeCCHOHATBHOM Cpee;

IKO0JOrH4€eCKOr0 BOCIUTAHUS

9) 9KOJIOTMYECKH I1eJeCO00Pa3HOr0 OTHOIICHUS K MPUPOJE KaK UCTOYHHKY JKM3HH Ha 3eMile, OCHOBE €€ CYIIECTBOBAHMUS, IOHUMAHHS IIEHHOCTH
310pOBOr0 M 0Oe30macHoro o0pas3a »KW3HH, OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (PHU3MYECKOMY U TNCHUXWYECKOMY 3/J0POBbIO, OCO3HAHUS
LIEHHOCTH COOJIOAEHUS MPaBUII OE30MaCHOTO MOBEACHHS IpU pabOTe ¢ BEIIECTBAMH, a TAKKE B CUTYAIUSAX, YTPOKAIOLIUX 3/I0POBBIO U JKU3HHU JIIOCH;

10) crmocoOHOCTH MPUMEHATh 3HAHHMS, MOJydaeMble MMPH M3YUEHUU XUMUH, JJIS PEIICHUS 3ajad, CBSI3aHHBIX C OKPY)KAIOIIeH MPUPOIHON CpeoH,
MOBBIIIEHUS YPOBHS SKOJIOTMUYECKON KYJIbTYpPbI, OCO3HAHUS TJI00AJBHOTO XapaKTepa KOJOTHYECKHX MpoOJieM M MyTell UX pelieHHs] MOCPEICTBOM
METO/I0B XUMHUH;

11) 5KOJOrMYEeCKOro MBIIIJICHHUS, YMEHHUS PYKOBOICTBOBATLCS UM B TI03HABATE/ILHON, KOMMYHHUKATUBHON M COIIMATBLHON MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE ISl (DOPMHUPOBAHMSI MHUPOBO33PEHHUS OOIICHAYyYHbIE MOHATHS (3aKOH, TEOpHS,
MPUHIINI, TUNOTe3a, (aKT, CUCTeMa, IMPOLECC, IKCHEPUMEHT U JIp.), KOTOPBIE HCIOIBb3YIOTCI B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX NpeaMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAHUUM M3 3TUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHHUE O IIEIOCTHON HAYYHOW KapTHMHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIE
necTBus (MO3HABATENIbHbIE, KOMMYHUKATHUBHbBIC, PETYIATUBHBIE), KOTOphIE OOECHeunBalOT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU JeATeNbHOCTH.

MetanpeameTHbie pe3yabTaThl OCBOCHHS 00pa30BaTeIbHONW MPOrpaMMbl MO0 XMMHUU OTPa)kalOT OBIIAJICHHE YHUBEPCAIBHBIMU MO3HABATEIbHBIMU
JEUCTBUSAMH, B TOM YHUCIIE:

ba3oBbIiMH 10rHYecKUMH AeiicCTBUAMH

1) yMeHHEM HCIMOJIb30BaTh MPHEMBI JIOTHYECKOTO MBINUICHHS MPH OCBOCHHM 3HAHHUI: PACKPHIBATh CMBICT XMMHYECKHX MOHITHH (BBIACTATH MX
XapaKTepHble TMPHU3HAKU, YCTAaHABIMBATh B3aMMOCBSI3b C JPYTMMH TMOHSATHUSMH), HUCIIOJNB30BAaTh MOHSATHS AN OOBSCHEHHUS OTIENbHBIX (DaKTOB U
SIBJICHUW; BBIOMPATh OCHOBAHHS W KPUTEPHM A KIacCH(UKALUKA XMMUYECKUX BEIIECTB M XMMHUYECKUX PEaKIMil; ycTaHaBIMBATh MPUYHHHO-
CIIEJICTBEHHBIC CBSI3U MEXAY 00BEKTaMU M3y4eHHS; CTPOUTH JIOTUUYECKHE pacCyKIeHHs (MHAYKTUBHBIE, IEAYKTUBHBIE, IO aHAJIOTHUM); JIENIaTh BHIBOJIBI
Y 3aKJIIOYEHUS;

2) yMEHHEM MPUMEHSATH B MIPOIIECCE MO3HAHUS MOHSTUS (IPEIMETHBIC U METAIPEIMETHBIC), CAMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCTIOJIb3YEMbIC B
XUMHH, TPeoOpa30oBbIBATh IMUPOKO MPUMEHSIEMbIE B XUMHH MOJEIbHbIE MPEJCTABICHUS — XUMHYECKH 3HaK (CHMBOJ DIIEMEHTA), XUMUYecKas



(dbopMyIia U ypaBHEHHUE XHMHYECKON PEAKIINK — TPU PEIICHUN y4eOHO-TI03HABATENBHBIX 33/1a4; ¢ YIETOM ITHX MOJACTBHBIX NIPEICTABICHUN BHISBIISTH
U XapaKTCPHU30BATh CYHICCTBCHHLIC IIPU3HAKU H3YYACMbIX O6’beKTOB — XHUMHYECCKUX BCHICCTB N XUMHUYCCKUX peaKI.[PIfI; BBISIBJIATH O6IJ_[I/IC
3aKOHOMCPHOCTH, MPUIUHHO-CIICACTBCHHBLIC CBA3HU U IPOTUBOPCUUA B U3YHACMBIX IIPOLCCCAX U SABJICHUAX, MPCAjIaraTb KPUTCPUHN JJId BBIABIICHUA 3TUX
3aKOHOMEPHOCTEH M MPOTHUBOPEUMIi; CaMOCTOSITENBHO BBHIOMPATh CHOCOO pemieHus: yueOHOH 3amaun (CpaBHHBATh HECKOJBKO BAPHAHTOB PELICHHS,
BBIOMpATh HaHOOJIee IOIXOIAIHHA ¢ YIETOM CaMOCTOSITEIBHO BBIJCIICHHBIX KPUTEPUEB);

Ba3oBbIMH HcClIe10BaTEIbCKUMH el CTBUAMHU

3) YMCHHEM HCIIOJIBb30BATH MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBE MHCTPYMCHTA MMO3HAHUA, a TAKIKC B KAYCCTBC OCHOBBI JIA q)OpMI/IpOBaHI/ISI THUIIO TE3bI
110 MPOBEPKE MPABUIIBHOCTH BBICKAa3bIBACMBIX CY)K)IGHI/H\/JI;

4) nproOpeTeHHe OMbITA M0 TUIAHUPOBAHHIO, OPraHU3alMU U MPOBEICHUI0 YYCHUYSCKUX SKCIICPUMEHTOB: YMEHHUE HAOI0IaTh 32 XOJI0M IpoIiecca,
CaMOCTOSITEIIEHO TPOTHO3UPOBATh €r0 PE3yNbTaT, GOPMYIUpOBaTH 00OOMIEHUS W BBIBOJABI 10 PE3yJIbTaTaM IMPOBEAEHHOTO OIBITA, MCCIEIOBAHUS,
COCTABJIATH OTYET O MPOJICIIAHHON padoTe;

Paboroii ¢ undgopmanuei

5) yMeHHeM BBIOMpATh, AaHAIU3UPOBATH U MHTEPIPETUPOBATh HHPOPMAIIMIO PA3THUYHBIX BUIOB M (OPM TPEICTABICHUS, MOJYyIaeMYIO U3 Pa3HBIX
HCTOYHUKOB (HAay4yHO-TIONMYJISIpHAs JUTEpaTypa XUMHUYECKOIO COJEpKaHUs, CIpaBOYHbIe MocobOus, pecypchl MHTepHeTa); KpUTHUECKHU OLIEHHUBATH
MPOTHBOPEUUBYIO U HEJTOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM MPUMEHSATh Pa3IMYHbIC METOJBI U 3aMPOChl MPHU TOUCKEe M 0TOOpe MHGOPMAIMKA M COOTBETCTBYIOIIUX JAHHBIX, HCOOXOUMBIX IS
BBITIOJTHEHUSI YYEOHBIX WM TIO3HABATEIBHBIX 3a/a4 OMPEICIEHHOTO THIA; NPUOOpPETeHHE OmbITa B 00JAcCTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJCHUE KYIbTYpOW aKTHBHOTO HWCIOJB30BAHUS PA3IHMUYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSITEIIHHO BHIOMpPATH
ONTUMAIILHYIO (OpPMY TpEACTaBICHUS] MH(DOPMAIMK W WJUTIOCTPUPOBATH pEIIacMble 3aa4d HECIOXHBIMH CXEMaMH, AWarpaMMaMH, IPYTHMH
dhopmamu rpadUKu ¥ KX KOMOWHAIIUSMH;

7) yMEHHEM WUCIO0JIb30BaTh M AaHAIM3UPOBATh B Tpollecce Yy4eOHOH U HCCIENOBATEILCKONW ACATEIBbHOCTH HHPOPMAIMIO O BIIUSHUN
MIPOMBIIICHHOCTH, CEIBCKOTO XO35CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYIXKAIOIIEH MTPUPOTHON CPEIIbI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMU JIEHCTBUAMHU

8) yMmeHueM 3amaBaTh BOMPOCHI (B XOJZe JMANOTa W/WIM TUCKYCCHH) IO CYIIECTBY OOCYXIaeMo#l TeMmbl, (OPMYIHPOBATH CBOU IMPEIIOKECHHUS
OTHOCHTEIJIBHO BBITIOJIHEHUS TIPETIOKCHHON 3a/1a4H;

9) nmproOpeTeHre ONbITAa MPE3CHTAIIMN PE3YJILTATOB BBIMOJHEHAS XUMHUIECKOTO dKCIIEpUMEHTa (J1ab0paTOpHOTo OMbITA, JabOpaTopHOM paboThI 1O
WCCIICZIOBAHUIO CBOMCTB BEUIECTB, y4eOHOTO MPOCKTA);

10) 3aMHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH IMO3HABATEIBHON M HCCICIOBATEIBCKON IEATEIbHOCTH MPU PEIICHHH BO3HUKAIOIINX
npoOsieM Ha OCHOBE ydéTa OOIIMX HMHTEPECOB M COTJIACOBaHMS TO3HMIMH (0OCY)XICHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIHHAIUS
COBMECTHBIX JAEHCTBUIL, ONIpe/ieIeHue KPUTEPUEB 10 OL[EHKE KaueCcTBA BHIMOJIHEHHON paboThI U 1Ip.);

YHuBepcaabHBIMU PeryJJsiTUBHBIMU 1€ CTBUSIMU

11) ymeHHEM CaMOCTOSTENIBHO OIPEACNIATh LENH MACATENbHOCTH, IIAHHPOBAaTh, OCYIIECTBIATh, KOHTPOJIMPOBATH M TPH HEOOXOJUMOCTH
KOPPEKTHPOBATh CBOIO JEATEIBHOCTh, BbIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOObI pelIeHHs YyUYeOHbIX U MO3HABATENbHBIX 3aJjau, CaMOCTOSATEIbHO
COCTAaBIISATh WM KOPPEKTUPOBATH MPEUIOKEHHBIN aITOPUTM JEHCTBHIA MPU BHITIOJHEHUH 33JaHUN C YYETOM MOTYYCHUS HOBBIX 3HAHHUI 00 M3ydae MbIX
00BEKTaxX — BEIIECTBAX M PEaKIHsIX; OLIEHUBATh COOTBETCTBUE MOJIyYEHHOTO Pe3y/IbTaTa 3asBICHHOH 1eNu;

12) ymMeHHEM HMCII0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IIPEIaracMble B YCIIOBHH 3a[aHUH.



HNPEAMETHBIE PE3YJIBTATDI

B cocTtaBe mpenMETHBIX PE3yNbTAaTOB IO OCBOCHHIO OO0S3aTEIBLHOTO COJCpKAaHWS, YCTAHOBJICHHOTO NAHHOM NpUMEpHON pabouell mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE 00YUJAIOIIMMUCS HAay4YHbIE 3HAHHS, YMEHUS U CIIOCOOBI ASHCTBUH, crienuduyuecKe sk IpeaAMETHOW 061acTu «XUMHUs», BUIBI
JESITEIbHOCTH I10 MOJIYYEHHIO HOBOTO 3HAHUS, €T0 HHTEPIIPETALH, IPE0OPa30BAHNIO U IPUMEHEHUIO B Pa3IMUHBIX Y4€OHBIX U HOBBIX CUTYaIHX.

[IpenmeTHbIe pe3yIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD y 00YUAIOMIMXCS CISYIONTNX YMEHHIA:

8 KIIACC

1) packpvieame cmbici OCHOBHBIX XMMHYCCKHMX MMOHSATHH: aTOM, MOJICKY/Ia, XUMHUYECKUAN 3JIEMEHT, MMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMEChH
(omHOpOIHAS W HEOJHOPOJHAsS), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAasi M MOJICKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO DJIEMEHTAa B COEAMHEHUH, MOJIAPHBIN 00BEM, OKCHA, KHCJIOTa, OCHOBAHME, COJIb, JIEKTPOOTPHUIATEIHLHOCTh, CTETIEHB
OKHCIICHUs, XUMUYECKass PeaKius, KiacCu(uKaius peakiuid: peakiuu COeANHEHUS, PEaKIUU Pa3IoKEHUs, PEaKI[UU 3aMEIICHUs, peakiiuu 0OMeHa,
9K30- M DHJIOTEPMHUYECKHE PEaKIUH;, TETUIOBOM A EKT peaknuu; siApO aTroMa, AIEKTPOHHBIA CIOW aroMa, aTOMHas OpOWUTaib, pajuyc aToma,
XUMUYECKas CBSI3b, OJIIPHAS U HETIOJSIpHAsl KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, NOH, KATHOH, aHUOH, PacTBOP, MAaccoBas JI0JsI BeliecTBa (IIPOIIEHTHAS
KOHLIEHTpAlIUs) B PaCTBOPE;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHH (cM. 1. 1) W OPUMEHSTH 3TH TMOHSTHS [PH ONMHCAHWU BEIIECTB U HX
MpEBpAILICHU;

3) ucnonvzo8ames XAMHUYECKYIO CHMBOJIMKY JUTS COCTABJICHUS OPMYJI BEIIECTB M YPaBHEHUI XUMHUCCKUX PEaKIIHiA;

4) onpedensimp BaJCHTHOCTH aTOMOB JJIEMEHTOB B OHHAPHBIX COCAMHEHHUSX; CTEIMEHb OKHCICHUS DIEMCHTOB B OWHAPHBIX COCAMHEHUSIX;
MIPUHAIC)KHOCTD BEIECTB K OMPEASIEHHOMY KIacCy COeAMHEHUH 10 (hopMyliaM; BU XUMHYECKOU CBsI3H (KOBAJCHTHAS M MOHHAS) B HEOPTraHUICCKUX
COEIMHEHMAX;

5) packpwisamv cmwuicn Ilepuomndeckoro 3akona J[. M. MenaeneeBa: AeMOHCTPHpPOBATh MOHMMAHUE IEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT WX MOJOKeHUs B llepuomumdeckod cuUcTeMe; 3aKOHOB COXPAHEHHsS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYCHHS, 3aKOHA ABOTaJpo; OMHUCHIBaTh U XapaKTepu30BaTh TaOIu4Hy0 Gopmy Ilepnoaudeckoil CUCTEMBbI XUMHUYECKHX JJIEMEHTOB:
pasnuuaTh MOHATHUSA «TJIaBHas noarpynmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpymnma)», Mansie 1 60IbIIHE IEPUOIBI; COOTHOCUTHh 0003HAYCHUS,
KOTOpbIe UMeIoTCs B Tabnuie «llepuomuyeckas cucrtema xumuueckux 3iaemeHToB J[. M. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS
ATOMOB XHUMHYECKHX JIEMEHTOB (COCTaB M 3aps AApa, 00IIIee YUCIIO0 JIESKTPOHOB M PACIIPEACIICHUE UX 10 AJICKTPOHHBIM CJIOSIM);

6) rraccuguyuposamv XAMUUYECKUAE SIIEMEHTBI; HCOPIraHUYECKHE BEIIECTBA; XUMHUYCCKUAE PEAKIUH (110 YKCIY U COCTaBY YYaCTBYIOIIMX B PCAKIIUH
BEIIECTB, [0 TeIIOBOMY 3D (DEKTY);

7) xapaxmepuzosams (onucvléams) OOIIMEe XUMHUYCCKHE CBOMCTBA BEIIECTB pa3MYHBIX KJIACCOB, MOATBEP)KIas ONHCAHUE MpPUMEpaMU
MOJIEKYJIIPHBIX YPaBHEHUW COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMII;

8) npocnozuposamv CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaYECTBEHHOTO COCTaBa; BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B
Pa3IMYHBIX YCIIOBUSX;

9) e6wvlyuUCIIMG OTHOCUTEIBHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MacChl BEIIIECTB; MAacCOBYIO JIOJIFO XUMHUECKOTO 3JIEMEHTa Mo (GOpMyJie COCTUHCHUS;
MAacCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI M0 YPABHEHUIO XUMUYECKON peaKklny;



10) npumenssimy OCHOBHBIC OTIEPALMM MBICIUTEIBHON JIESATEIBHOCTH — aHalM3 M CUHTE3, CpaBHEHUE, O0O0OOIIEHHE, CHCTEMaTH3aIUIO,
KJIacCU(UKAIUIO, BBISBICHUE MPUYMHHO-CIICICTBCHHBIX CBSI3€H — /IS M3y4YCHHUsI CBOICTB BEIIECTB M XUMHUYECKUX PEAKINN; €CTECTBEHHO-HAYyYHbBIE
METO/Ibl TIO3HAHUS — HaOII0IeHNe, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN);

11) credosamsb npaBuiiaM TIOJIb30BaHUST XUMUYECKOW MOCY0N U J1TabopaTopHBIM 000PYIOBaHUEM, a TAKXKE TpaBUIaM OOpAIlEHUs C BEIICCTBAMHU B
COOTBETCTBUU C MHCTPYKUUSMHU IO BBIIIOJHEHUIO JAa0OPATOPHBIX XMMHUYECKHX OIBITOB IO MOJIYYEHHIO M COOMpaHHIO ra3000pasHbIX BELIECTB
(BoOpoAa M KHCIOpPOJa), MPUTOTOBIEHUIO PAaCTBOPOB C OINpPEAEIEHHON MAacCOBOM J0Jeil pacTBOPEHHOIO BEILECTBA; IJIAHUPOBATh U IPOBOJAUTH
XUMUYECKHAE HKCIIEPHUMEHTHI 110 PAcIO3HABAHHUIO PACTBOPOB IIEJIOYEH M KHCJIOT C MOMOIIBIO WHAMKATOPOB (JTakMyc, (heHOoNPTaleHH, METUIIOPAHXK U

ap.).

9 KUIACC

1) packpvieamos cmbici OCHOBHBIX XHMHUYECKHX TMOHATHI: XMMHYCCKHIA DJIEMEHT, aTOM, MOJIEKYyJja, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTRBO,
CJIOKHOC BCHIECCTBO, BAJICHTHOCTDL, JJICKTPOOTPULATCIBHOCTH, CTCIICHb OKHCIICHUA, XUMHUUCCKAA pCaKOuA, XUMHUUYCCKaA CBA3b, TEIUIOBOU 3(1)(1)6KT
peaKIuy, MOJb, MOJSIPHBIA OOBEM, PACTBOP; IJIEKTPOJUTHI, HEIIEKTPOJUTHI, DICKTPOJUTUYECKAs] IUCCOIMAIMS, PEaKIMM HOHHOTO OOMeEHa,
KaTaJn3aTop, XUMHUUYCCKOC PpPaBHOBECHUC, O6paTI/IMBIe u HeO6paTI/IMI)Ie p€aKknuu, OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAaKIUHU, OKHUCIUTCIIb,
BOCCTAaHOBUTEIb, OKHCICHHE W BOCCTAHOBJICHWE, aJUIOTPOMHs, aM(OTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAS, METAJTMYecKas),
KpUCTAJUTHYECKas PeméTka, KOppo3usi METAJJIOB, CIIJIaBbl; CKOPOCTh XUMHYECKOM peakiuu, npeaenbHo nonyctumas kounentpamwms (I1J1K) Bemectna;

2) unnoCmpupoéams B3aUMOCBS3b OCHOBHBIX XHMHUYCCKUX MOHITHH (cM. 1. 1) M OPUMEHATh 3TH TOHSATHS TPU OMUCAHUHM BEIIECTB U HUX
MpEBpAILICHU;

3) ucnonvzo6amv XMMUUECKYIO CAMBOJIMKY JUTS COCTaBIICHHS (POPMYJT BEIIECTB M YPABHCHUH XUMHUYCCKUX PEAKIIH;

4) onpedensims BAJCHTHOCTh M CTEIMEHb OKHCICHUS XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSIX Pa3IUYHOTO COCTAaBa; MPHHAICKHOCTh BEIIECTB K
omnpenenéHHOMY KJaccy COeIMHEeHUM 1o QopMmynaM; BHI XMMHUYECKON CBA3M (KOBaJEHTHAas, WOHHAs, METaJIMYecKas) B HEOPraHM4eCKHUX
COEIIMHEHUSX; 3apsi/i HOHA M0 XMMHUYECKOH (QopMylie; XapakTep Cpelbl B BOJIHBIX PacTBOpaX HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTAUIMYECKOU
PEIETKY KOHKPETHOTO BEILIECTBA;

5) packpvieamo cmwicn Tlepuoanveckoro 3akoHa J[. M. MeHneneeBa W IeMOHCTPUPOBATh €ro MOHUMAHHUE: OMKMCHIBATH U XapaKTEPHU30BATh
tabnuunyto ¢opmy Ilepmoanueckoil cucTeMbl XUMHUYECKUX SJIEMEHTOB: pa3iuyaTh MOHATHS «rlaBHasg mnoarpymnma (A-rpynma)» U «moOodHas
noarpynna (b-rpymma)y», maneie ¥ OOJbIIME MEPHOJBI; COOTHOCUTH O0O3HAUEHUS, KOTOPhIE MMEIOTCS B MEPUOJIUYECKON TaONuile, ¢ YHUCIOBBIMHU
XapaKTepUCTUKAMHU CTPOCHMSI aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsi sapa, OOIIee YUCIO DJIEKTPOHOB W paclpelielieHHe UuX IO
AJIEKTPOHHBIM CJI0SIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB 3JIEMEHTOB U MX COCIUHEHHI B mpeenax MajiblX MEepUuoJ0B U
TJIaBHBIX MOATPYIII C Y4ETOM CTPOCHHS UX aTOMOB;

6) rkraccuguyuposamv XAMUUYECKUAE SIIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XHMHUYCCKUAE PEAKIIUH (110 YHCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIUH
BEIIECTB, M0 TeTIOBOMY 3 (HEKTy, IO U3MEHEHHIO CTETIEHEH OKUCIIEHUSI XUMUUECKUX AIIEMEHTOB);

7) xapaxmepuzosams (OMHMCHIBATH) OOIIME W CHCHU(PHUYECKHE XUMHUYECKHE CBOMCTBA MPOCTBHIX M CIOXHBIX BEIIECTB, MOATBEPIKAas OMHUCAHUE
IIpUMepaMu MOJIEKYJISIPHBIX M1 HOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIU;

8) cocmasnsimb ypaBHEHHUS dJCKTPOJUTHUECKON JAUCCOIUAIIMUA KUCIIOT, IISJIOYCH U COJICH; TIOJHBIC U COKpPAIIEHHBIC YPAaBHEHHS PEAKIUi HOHHOTO
oOMeHa; ypaBHEHUS PEAKIIHiA, TOATBEPIKIAIOIINX CYIIIECTBOBAHUE TEHETUYECKON CBSI3U MEXK/Ty BEIIECTBAMU Pa3IMYHBIX KIACCOB;

9) packpvieams cyuHocmbs OKUCIUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKIIMIA TIOCPEICTBOM COCTABIICHHS 3JICKTPOHHOTO OajlaHca STHX PEaKIIHii;



10) npocrosuposams cBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS; BO3MOXXHOCTH NMPOTEKAHUS XMMHUYECKHX MPEBPAICHUN B Pa3IMYHBIX
YCIIOBHUSX;

11) ewiuucasims OTHOCUTENBHYIO MOJIEKYIIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIO XUMHYECKOTO AJIEMEHTa 10 (POPMYIie COSANHEHHUS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI 10 YPABHEHHIO XUMHUECKOW PEaKIINH;

12) credosams mpaBuIaM TOJIB30BAHNS XUMHYECKOW MOCY/I0H | J1ab0paTOpHEIM 000PYIOBAaHHEM, a TAKKE MpaBHIaM OOpAIeHHUs C BEIIECTBAMH B
COOTBCTCTBUMU C HMHCTPYKIHAMHU I10 BBINIOJITHCHUIO Ha60paT0pHI>IX XUMHUYCCKHUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO Fa3006p3,3HBIX BECUICCTB
(aMMMaKa M yrjaeKucioro rasa);

13) nposooums peaxiyu, MOATBEPKIAMONINEC KAYCCTBEHHBIH COCTaB Pa3lIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
noaua-, Kap6OHaT-, (1)OC(1)aT-, CHJIMKAaT-, Cy.]'II)(baT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHHUA U MOHBI U3YUCHHBIX MCTAJJIOB, MPUCYTCTBYIOIUEC B BOAHBIX
pacTBOpax HEOPraHUIECKUX BEIIECTB;

14) npumensimo OCHOBHBIE OIEPAIIMH MBICIUTEIBHON NEATEIBHOCTH — aHAIN3 M CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMATH3allUI0, BBISBICHHE
MMPUYUHHO-CJICICTBCHHBIX CBSI3EH — g U3Y4YCHUA CBOMCTB BCIIECCTB N XHMMHNYCCKHX peaKuHﬁ; CCTCCTBCHHO-HAYYHBIC MCTO/JIbI IMO3HAHUA —

HaOJI0IeHNe, U3MEPEHHE, MOJIETUPOBaHHE, SKCIIEPUMEHT (PEaJIbHBIN U MBICTICHHBIN).

TEMATHUHYECKOE IINTAHUPOBAHHUE

8 KJIACC
TemaTnueckuii 010K, | OCHOBHOe coaepkaHue OCHOBHble BUAbI JuiekTpoHHbIe (UG PpOoBbIE) 00pa3oBaTeIbHbIE HUcnonv3zoseanue
TeMa AeATeNbHOCTU pecypcbl ooopyoosanusn
obyuatowmxca «To4yka pocma

Pa3nen 1. [lepBonavajbHble XUMUYECKHE MOHSATHS.

XuMHA — BaKHaA

Hcnonvzosams npu

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

o0j1acTh [Ipenmer xumum. xapakmepucmuxe https://resh.edu.ru/subject/lesson/1521/start/
€CTeCTBO3HAHUA U Bemecrsa. sewyecme nouamus: | POUI ypok Nel-5.
NPaKTUYeCKOii «amomy, MynbTUMEAUIHBIN AUCK, TpuiokeHue K yueouuky O.C.
AeATEeJILHOCTH «MONeKy1ay, ["abpuensu Xumus 8 kiacc.
4YeJi0BeKa. * [IpeBpanienus «XUMUYECKUL bubnmnoreka BuIe0ypoKkoB

BEIIECTB oNeMEHM Y, https://interneturok.ru (8 kmacc)

* 3HAaKU XUMHYECKUX

CXUMUYECKUL 3HAK
Uiu cumeony,

http://maratakm.narod.ru Caiitr «Mup XuMuu»
http://webelements.narod.ru [Tonmynsipaas Oubnmnorexa

«eeuyecmeoy, XUMHUYCCKUX DJICMECHTOB
anemenToB. Tabnuna /1. («npocmoe https://videouroki.net/video/01-himiya-kak-chast-
N. Menneneena. seuecmasoy, estestvoznaniya-predmet-himii.html
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MOJIEKYJISIpHAS! MACCHI.
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CJIOJKHBIE,
Brraucnsars:
OTHOCHUTEIbHYIO
MOJIEKYJISIPHYIO
Maccy BellecTBa U
MacCOBYIO JOJIO
JJICMEHTa B
COCIUHECHUH;
MacCCOBYIO JOJTIO
JJIEMEHTa B




COCJIMHEHUH.
OO6paiarbes ¢
1a00paTOPHBIM
000pyI0BaHUEM U
HarpeBaTeIbHBIMH
npubopamu B
COOTBETCTBHUH C
NpaBUJIAMH TEXHUKH
0€30MacHOCTH U
BBITIOJTHATH
IIPOCTENIINE TPUEMB]]
paboTHI ¢
1a00paTOPHBIM
000pyTOBaHHEM.

BemecrBa
M XHMHUYeCKHe
peakuuu.

[Ipeamer xumus.
Bemecrna.
[IpeBparnieHue BelIecCTB.
Ponp xuMuu B JKH3HU
JeJloBeKa.
[Tepuonnueckas
CHCTeMa XUMHUUECKHX
9JIEMEHTOB. 3HaKH
XUMHAYECKUX
9JIEMEHTOB.

OnmceIBaTh COCTaB U
CTPOEHHE ATOMOB
9JIEMEHTOB C
Homepamu 1-20;
MTOJIOKEHHE
3JIEMEHTOB-METAIIIOB
1 HEMETAJJIOB B
[Tepuouueckoit
CHCTEME.

XapakTepu30BaTh:
MEXaHHU3MBbI
o0pazoBaHus
XUMUYECKHX CBSI3EH;
THUTIBI
KPUCTAITHYECKUX
pELIEeTOK;

CoCTaBJIATh CXEMBI
pacnpeneneHus

JJICKTPOHOB 110

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1522/start/

POHI ypok Ne6-7.

MynbTUMEeTUIHBINA TUCK, TIpUIoKeHue K yaeonuky O.C.
["abpuenssa Xumust 8 kiacc.

bubnnoTeka Bu1€0ypoKOB

https://interneturok.ru (8 xmacc)
http://classchem.narod.ru KouTpen — Xumust 17151 Bcex:
yaeOHOMH(DOPMAITMOHHBIN CAUT
http://experiment.edu.ru AJIXMMMUK: caiit JI.IO.
AnukOepoBoit
https://videouroki.net/video/himiya/8-class/khimiia-8-
Klass/

Hudposas

nmabopaTopust

RELEON
LUundposon aaTunk
Temnepartypbl
CnupTosKka Cseva.



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

AIIEKTPOHHBIM CJIOSIM;
(dbopMyITbl OMHAPHBIX
COCIMHEHHUIM; CXEMBI
o0pazoBaHus
pa3TUYHBIX BHJIOB
CBSI3€EH.

YcranaBiauBaTh
MPUYHHHO-
CIICICTBCHHEIC CBS3H:
COCTaB BEIIECTBA —
THI XUMHYECKOHN
CBS3H

Onpenensats TUI
XUMHYECKOU CBSI3H
o ¢hopmyIe
BCIIIECTBA.

[IpencraBisTh
nHpOopMaIHIO 10
TeMe «XHUMHUYECKast
CBSI3b» B BUJIE
TaOJIMII, CXEM,
OTIOPHOTO
KOHCIIEKTA, B TOM
YUCIIE C
pUMEHEHUEM
cpeactB UKT.

Bosayx. Kuciaopoa.
ITonsiTHE 00 OKCHAAX.

OCHOBHBIE CBEJIEHHS O
CTPOCHUHU aTOMOB.
CTpoeHue IEeKTPOHHBIX
000JI0YEK aTOMOB.
OKCHUIBI.

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

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

MynbTUMeAUHHBINA AUCK, puiIokeHue K yaueoHuky O.C.
INabpuensn Xumus 8 xnacc.

bubnuorteka BuaeoypokoB




https://interneturok.ru (8 xmacc)

http://www. nanometer.ru OHiaiiH-CripaBOYHUK
XUMHUYECKUX 3JIeMeHTOB WebElements
https://interneturok.ru/lesson/chemistry/8-
klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha

Bonopoa.
ITousiTHe 0 KHCJIOTAX
H COJIfIX.

dusznueckue n

XUMHNYECCKHUEC SABJICHHS.

XnuMudeckue
YpaBHEHHUSL.
PacueTts o
XUMHYECKIM
YpPaBHEHUSIM.
THUmel XUMIYECKUX
peaKuui.

Knaccupummposats
IPOCTHIC BEIIECTBA
Ha METaJJIbI U
HEMETaJLIBL.

CaMOCTOSITENILHO
n3y4yaTh CBOWCTBA
MPOCTHIX BEIICCTB
MpU COOITIOICHUN
TIPaBUIJT TEXHUKHU
0€e30I1aCHOCTH U
0(hOpPMIIATh OTYETHI,
BKJTFOYAIOIIHE
OIMCaHKE
HaOJIIOIEHM,
pe3yiabTaThl U
BBIBO/IBI.

ITpoBOIUTH pacyeTsl
C UCIOJIb30BaHUEM
MIOHATUHI
«KOJINYECTBO
BELICCTBAY,
«MOJISIpHAs Maccay,
«MOJIAPHBIN 00BEM
ra3oB», «IIOCTOSIHHAS
ABoraznpo».

CoCTaBisATh
KOHCIIEKT TEKCTA.

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

ypok Nel13,19,20,21,22. MynabTUMUIUUHBINA JUCK,
npuioxenne K yaeouuky O.C. I"abpuensa Xumus 8
KJacc.

bubnuoTeka BU1€0ypoKOB

https://interneturok.ru (8 xmacc)
http://classchem.narod.ru KouTpen — Xumus mist Beex:
yaeOHOMH(DOPMAITMOHHBIN CalT
http://experiment.edu.ru AJIXUMUK: caiit JI.IO.
AnnkOepoBoit
https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/3BoHOK-
Ha-ypOoK/8-Kilacc-nepBhIN-roA-00yueHus/ ypoK-47-
KHCJIOTHI-COCTaB-KIaccupukausi-HoMeHKIaTypa-
MOJIy4E€HUE-KUCIIOT
https://www.sites.google.com/site/himulacom/3BoHOK-
Ha-ypOoK/8-Ki1acc-nepBbIN-roa-00yueHus/ ypok-49-
CoJIMKJIacCU(UKaIUs-HOMEHKIJIaTypa-CcrocoObl-
MOJTY4EeHUS-COJIeH

Hudposas
naboparopust

RELEON
Hudporoii naTunk
TeMIepaTyphI
CnuproBka Ceua.



http://www/
http://classchem.narod.ru/
http://experiment.edu.ru/
http://www.sites.google.com/site/himulacom/звонок-
http://www.sites.google.com/site/himulacom/звонок-
http://www.sites.google.com/site/himulacom/звонок-
http://www.sites.google.com/site/himulacom/звонок-

KoaudyecTBeHHBIE
OTHOILIICHUSI B XUMHMU.

[IpeBpanienue BemecTs.

Ponb XuMun B JXKW3HU
YJeJIoBeKa.
[Tepuonnueckas
CHCTEMA XUMHYECKUX
9JIEMEHTOB. 3HAKH
XUMHYIECKIX
9JIEMEHTOB.

CocCTaBiATh:
(GOpMyITBI BEIIECTB U
UX HA3BaHMS, TE3UCHI
1 KOHCIIEKT TEKCTa,
TaOJUIIBI U CXEMBI Ha
OCHOBE TEKCTA.

[IpoBoauTH pacyeTsl
C HCIIOIL30BaHUEM
MOHITHUM «MacCOBast
JI0JISI PACTBOPEHHOTO
BEIECTBA B
pacTBope,
«o0BeMHad 10JIs
rasa»

OO6pamarbes ¢
1a00paTOPHBIM
000pyI0BaHUEM H
HarpeBaTeIbHBIMH
npudbopamu B
COOTBETCTBHUH C
NpaBUJIAMH TEXHUKH
0€30MacHOCTH U
BBITOJIHATh
NPOCTEUIIIHE TIPUEMBI
paboThI C
1a00paTOPHBIM
00opynoBaHuEM.

JlenaTh BBIBOJIBI U3
pe3yinbTaToOB
MIPOBEICHHBIX

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

POII ypok Ne8,9,10. MynbTUMEAUITHBIN TUCK,
npuioxenne K yaeonuky O.C. ['abpuensia Xumus 8
KJ1acc.

bubnuoTeka Bu1€0ypoKOB

https://interneturok.ru (8 xmacc)

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

Hudposas
naboparopust
RELEON



http://chemistry/
http://www.yaklass.ru/p/himija/8-klass/raschetnye-
http://www.yaklass.ru/p/himija/8-klass/raschetnye-

XUMHYECKUX
AKCIEPUMEHTOB.

Brnazgers TakumMu
BUIAMH H3JIOKECHUS
TEKCTA, KaK

OIMCaHUe,
HIOBECTBOBAHUE,
paccyxJeHHe.
Bona. PacTBopbl. PacTBOpUMOCTS. Krnaccudummposars | https://resh.edu.ru/subject/29/ [udposas
IMousiTue 06 DNeKTPOIUTHYECKAS npocteie BemiecTBa | https://resh.edu.ru/subject/29/8/ JTaboparopust
OCHOBAHMSX. JIMCCOTMALINS. Ha METaJUTbl U https://resh.edu.ru/subject/lesson/2062/main/ RELEON
HNoHHbIe ypaBHEHUS HEMETaJUIBL. POII ypok Nel4,17,18,23. MynbTUMEIUIAHBIN UCK, [Mudposoii gatuuk
peakuuii. npuiiokenre kK yueouky O.C. I'abpuensn Xumus 8 TEMIIEPaTypbl
CaMOCTOSTEIBHO KJ1acc. IUTATHHOBBIH; TATYMK
U3y4aTh CBOMCTBA bubnuoTeka BuIeoypokoB TeMIepaTypsl
IIPOCTHIX BEIIECTB https://interneturok.ru (8 xmacc) TEPMOTIAPHBIH.

pHU COOTIOICHUHT
IIPABHJT TEXHUKH
0€30I1aCHOCTH U
0(pOPMIISITH OTYETHI,
BKJIIOYAIOIIHE
OITMCAaHHE
HaOJIIOIEHMS,
pe3yibTaThl U
BBIBO/IBL.

[IpoBoauTh pacueTsl
C HCIIOJIb30BaHUEM
MOHSITHHI
«KOJIMYECTBO
BEIIIECTBAY,
«MOJISIpHAsl Maccay,
«MOJISIPHBIN 00beM
ra30B», «KIIOCTOSHHAS

http://chemistry. narod.ru XuMuK.py: caiit 0 Xumuu



http://chemistry/

ABOTagpo».

CoCTaBIIATh
KOHCIIEKT TEKCTA.

OcHOBHBIE KJIACCHI

PacuyéTel o

HaoOmronate u

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

HEOPraHuYeCKuX XUMUYeckoit popmyse. |omuceiBath mpusHaku| https://resh.edu.ru/subject/29/8/
COeIUHEHUN. BanenTHocTs. u ycnoBusi Teuenus | POI ypok Nel5-24 MynbTuMeTuiiHbIN TUCK,
Onpenenenue XUMHUYECKUAX npuioxenne K yaeouuky O.C. I'abpuensa Xumus 8
BAJICHTHOCTH 10 peaKIui. KJIacc.
dhopmyse B OMHAPHBIX bubnuoTeka Bu1eoypokoB
COEIMHEHUSX. Bremonasate pacdersi | https://interneturok.ru (8 xmacc)
CocrasiieHue M0 XUMHUYECKUM http://classchem.narod.ru KouTpen — Xumust a71s1 Bcex:
XUMHUYECKUX (POpPMYI 10 [ypaBHEHHSIM. yueOHOMH(DOPMAIIMOHHBIN CaliT
BaJICHTHOCTH http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu
https://www.yaklass.ru/p/himija/8-klass/klassy-
neorganicheskikh-veshchestv-14371/klassifikatciia-
veshchestv194235/re-a01b9a83-e412-44d8-b12f-
albfl6aa7772
IMepuoanyeckuii YnpaxHeHus B Wcnonws3oBate npu | https://resh.edu.ru/subject/29/
3aKOH U COCTaBJICHUH MOHHBIX  |XapaKTCPUCTHKE https://resh.edu.ru/subject/29/8/
Iepuoguyeckas YpaBHEHUH peakLni. IIOHATHSA: POIII ypok No25-28 MynbTUMEAUIHBIN JUCK,
cucTeMa xumu4yeckux |l 'eHeTndeckas cBs3b CTUCTHILISIUS, npunoxkenue K yaeonuky O.C. ['abpuensn Xumus 8
3JIeMEHTOB MEX]ly KJlaccaMu «KpUCTATU3alUsA», | KIacc.
1. . MenpgeneeBa. HEOPraHUYECKUX «BBITIAPUBAHUEY, bubnmnoreka Bu1e0ypoKkoB
Ctpoenue aToma. COCIIMHCHUH. «BO3TOHKA, https://interneturok.ru (8 kmacc)
«OTCTaMBaHHUEY, http://classchem.narod.ru KouTpen — Xumus 11st Beex:
«XUMUYECKas yueOHOMH(OPMAITHOHHBIN CaNT.
peakius», http://chemistry. narod.ru XuMuK.py: caiiT o xumun
«XHUMHYECKOE https://videouroki.net/video/3-pieriodichieskii-zakon-i-
YpaBHCHHE, pskhe-d-i-miendielieieva.html
«peaxkuuu https://resh.edu.ru/subject/lesson/2053/start/

COEIMHEHMUS,



http://classchem.narod.ru/
http://chemistry/
http://www.yaklass.ru/p/himija/8-klass/klassy-
http://www.yaklass.ru/p/himija/8-klass/klassy-
http://classchem.narod.ru/
http://chemistry/

pa3IoKeHUs,
3aMEIICHMS,
oOMeHay.

HaGnionats u
OIIUCBhIBATH HpI/I3HaKI/I
nu YCJIOBI/ISI TCUCHUA
XUMHUYCCKUX
peaKuuid.

BrInoaHATE pacyeTsl
10 XUMHYECKUM
YPaBHEHUSIM.

CocTaBiIiTh
ypaBHEHUS
XUMUYECKUX
pEeaKInid.

[IpencraBisTh
nHpOopMaIHIO 10
TeMe «/I3MeHeHus,
MIPOUCXOISIIIHE C
BEIIICCTBAMMY B BHJIC
TaOJIMII, CXEM,
OTIOPHOTO
KOHCIIEKTa, B TOM
qHUCIe ¢
pUMEHEHUEM
cpencts UKT.

XuMuueckas CBf3b.
OKuCINTENLHO-
BOCCTAHOBHUTEJIbHbIE
peakuum.

OKHUCIIUTENBHO -
BOCCTAHOBUTEIILHEIE
peaKkiuu.

CocTaBiiaTh
ypaBHEHUs
ANEKTPOTUTUYECKOM
ACCOLMAIINHI
KHCJIOT, OCHOBAHMH U

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

POII ypok Ne29-34 MynbTUMEIUNUHBIN TUCK,
npuioxenue Kk yueouuky O.C. I'abpuemnsan Xumus 8
KJ1acc.

BECHI
TEXHOXUMHUECKHUE
WJIH DJIEKTPOHHBIE;
CBeua; Koj0a
mIockofoHHast 250




YnpaxxHeHus B
COCTaBJICHUU
OKUCITUTEIBHO-
BOCCTaHOBUTEIBHBIX
peaKuum.

COJIeH;
MOJIEKYJISIPHBIE,
MIOJIHBIE U
COKpAILICHHbIE
YpPaBHEHUS PEAKIU;
YpaBHEHUS
OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peaKuuid.

[IpoBOIUTH OMBITHI,
TTOITBEP K IAIOIIIHE
XUMHYECKHE
CBOMCTBA KHCJIOT,
OCHOBAHMI U COJICH C
COOIrOIEHNEM
MpaBUJT TEXHUKU
0€30I1aCHOCTH.

HaOmronats u
OTIMCHIBATh PEAKIIMH
MEXTY
SJIEKTPOJIUTAMH C
ITOMOIIBIO
€CTECTBEHHOI'O
S3bIKa U SI3bIKA
XUMHH.

[Tosnyuars
UHPOPMALIUIO U3
pa3TUYHBIX
VCTOYHUKOB.
[IpencraBnsaTh
UH(POPMALIUIO TIO
teme «PacTtBopenue.
PactBopsl. CBoiicTBa

bubnuoteka BUIEOypoKoOB

https://interneturok.ru (8 xmacc)

http://chemistry. narod.ru XuMuK.py: caiit o xumuu
https://skysmart.ru/articles/chemistry/himicheskaya-
svyaz https://skysmart.ru/articles/chemistry/okislitelno-
vosstanovitelnye-reakczii

MJT; JIOKKA IS
COKUT'aHUS
BEIICCTB



http://chemistry/

pacTBOPOB
AIIEKTPOIUTOB»B
BUJIE TA0JIMII, CXEM,
OTIOPHOTO
KOHCIICKTa, B TOM
YHCIIE C
MpUMEHEHUEM
cpencts UKT.

9 KUIACC

TemaTn4veckuii 0J10K,
TeMa

OcHoBHoOe cogepXaHne OCHOBHble BUAbI

OeATeNbHOCTU
obyuatowmxcs

daekTpoHHble (LU poBbIe) 00pazoBaTebHbIE
pecypchbl

Hcnonvzoeanue
ooopyoosanus
«Toyka pocma

Pa3znes 1. BemecTBO M XUuMHUYeCKHEe peaKnM.

IToBTOpEHUE U
yriry0JieHue 3HAHUM
OCHOBHBIX pa3/1ejioB
Kypca 8 kiacca.

.. MenneneeBa u
CTPOCHHE aToMa.

CreneHb OKHCIICHHS.
CTpOGHI/Ie BCIICCTBA.

Hepnozmqecxa;l cucrema |Mcnoap3oBaTh 1810)5

XapaKTEePUCTHKE
BEIIECTB MOHATHS:

SHGKTpOOTpI/H_[aTCJ'ILHO CTh.[«(XHUMHNUYCCKasA

peaKkuus»,
«pCaKuuu
COCOUHCHUA),
«peaKnuun
Pa3JIOKECHUAN,

«peaKnuun
3aMCIICHUS),
«KaTaJIUTHYCCKUC U
HCKaTaJIMTHYCCKHUEC
pCakum»,

«peaKnuun O6MeHa»,

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

MynbTUMETUHHBINA TUCK, IPUIIOKEHUE K YICOHUKY
0O.C. I'abpuensu Xumus 9 knacc.

bubnmnoreka BUacOypoKkoB

https://interneturok.ru (8 xmacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-
reshetka




«'OMOI'CHHBIC U
reTepOreHHbIE
pEaAKLUN»,
«CKOPOCTh
XUMHUYCCKUX
peaKuuii»,
«KaTaJInu3aToOpbI».

XapakTepu3oBaTh
XUMHUYCCKUEC
3JIEMEHTHI 1-3-T0
MepUOoI0B; 00IIIE
XUMHUYCCKHUC
CBOMCTBA.

OmmceIBaTh 1
XapaKTEePU30BaTh
CTPYKTYPY TaOIHIIBI
«ITepnogmueckas
cHCTEeMa
XUMHUYECKUX
3JIEMEHTOB
J.M.Menneneenay.

Jlenatp
YMO3aKIIFOUE€HHUS O
XapakTepe
M3MCHCHUS CBOMCTB
9JICMEHTOB C
YBEIUYEHHEM
3aps/10B aTOMHBIX
szep.
CrpykTypupoBaTh
Marepuai 0 KU3HU
U JIeATeIbHOCTH
JI.1.MeHneneena.




OcHOBHbIE Henatp https://resh.edu.ru/subject/29/
3aKOHOMEPHOCTH [Mepuoanyeckuii 3akoH U [ymo3akitoueHus o | https://resh.edu.ru/subject/29/9/
XUMHYECKHX [Tepuonnueckas cucremMa [Xxapakrepe POII ypok Nel-4
peaxkumii. 1. . Menneneesa. U3MEHEHUS CBOUCTB| MynbTUMEIUNUHBIN TUCK, TPUTIOKEHUE K yIEOHUKY
XuMUYecKasi OpraHu3aIys [JIIEMEHTOB C 0O.C. I'abpuensa Xumus 9 kacc.
JKUBOU IIPUPOJBL. YBEIIMYCHUEM bubnmnoreka Bus1e0ypokoB
3apsioB aToMHBIX | https://interneturok.ru (9 kiacc)
saaep. https://skysmart.ru/articles/chemistry/teplovoj-effekt
. Xumunueckue peakimn.  |Ctpykrypuposars | https://skysmart.ru/articles/chemistry/gidroliz
CkopocTh XMMHYECKMX  [MaTepuan o sxu3au | https://skysmart.ru/articles/chemistry/himicheskoe-
peakuuii. Katanu3aTopsl U |1 1eSITEIbHOCTH ravnovesie
KaTalin3. JI.1.Menneneena.
DJIeKTPOJIMTHYECKAS https://resh.edu.ru/subject/29/
AUCCOMALIHS. [eprnoanyeckuii 3akoH U |OMHCHIBATH U https://resh.edu.ru/subject/29/9/
XuMn4yeckue [lepuonuueckas cucrema |xapakrepuzoBatb | POII ypok Ne5-9
peakuum B J1. . Menneneesa. CTPYKTYpY Tabnuibl| MyabTUMeTUHHBIN TUCK, TPUTIOKEHNE K YIEOHUKY
pacTBopax. Xumunueckas opranm3arus |« lepuoanueckas | O.C. ['abpuensn Xumus 9 kiacc.
YKUBOU MPUPO/IBI. cucrema bubnuoTeka Bu1eoypokoB
XUMHUYECKUX https://interneturok.ru (9 kmacc)
3JIEMEHTOB https://skysmart.ru/articles/chemistry/teoriya-
. Xumnueckue peakiun.  |J].M.Menneneeay. | elektroliticheskoj-dissocziaczii
CKOpOCTh XUMHUYECKUX
peakuuii. Karanuzatopsl u
KaTajus.
Oobmas Uccnenosath https://resh.edu.ru/subject/29/
XapaKTepHCTHKA 1. Xapakrepucruka CBOWCTBA https://resh.edu.ru/subject/29/9/
XHMHUYECKHX XMMHUYECKOTO JIEMEHTA Ha|U3y4aeMbIX POUI ypox Nel0
3jeMeHTOB VIIA- OCHOBAaHHUU €TO BEIIICCTB. MynbTUMEAUHHBINA AUCK, TPUIIOKEHUE K YIEOHUKY

rpynunsl. I'ajiorenst.

IIOJIOKEHHUSI B
IIepuoaunueckoii cucreme
. 1. Menneneena.

HaoOmronars u
OIIMCHIBATH
XAMHAYECKUE

O.C. T'abpuensn Xumus 9 knacc.

bubnmnoreka BUI€0OypOKOB

https://interneturok.ru (9 xmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-




2. XapakTepHucTuKa

XUMHWYCCKOI'O 3JICMCHTA 110

KHUCJIOTHO- OCHOBHBIM

CBOICTBaM 00pa3yeMbIX

UM COEIMHEHUN.

peakuuu ¢
TIOMOIIBFO
€CTECTBEHHOTO
S3bIKA U A3bIKa
XUMHUH.

XapakTepu3oBaTh
XUMHUYECKUE
9JIEMEHTBI MaJIbIX
MEePHO/IOB IO MX
ITOJIOKEHUIO B
MePUOINYECKOMN
CHUCTEME.

O0600mars 3HaHus
U O€JIaTh BBIBOJGI O
3aKOHOMEPHOCTSX
W3MEHEHHUN CBOMCTB
METAJJIOB B
nepuoaax u

rpymnmax.

YcranaBauBaTh
MPUYHUHHO-
CIIeICTBEHHEIC
CBSI3U MEXIY
CTPOEHUEM aToMa,
XUMHYECKOU
CBSI3bI0, THIIOM
KPUCTAJUIMYECKON
pPELIETKH METAJIJIOB
1 UX COCOUHEHMIA,
UX XUMHYSCKHUMH
CBOMCTBaMHU.

nemetallov/himicheskie-svoystvasoedineniy-galogenov

Oomas

1. XapakrepucTuka

O0001are 3HaHus

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

[udposas




XapaKTepHCTHKA XMMHUYECKOT0 3JIeMEHTa Ha|u Jenath BeiBobI O | https://resh.edu.ru/subject/29/9/ nTabopaTtopust
XHMHUYECKHX OCHOBAHUU €T0 3akoHoMepHocTsAX | POII ypok Nel1-13 RELEON
3JieMeHTOB VIA- MOJIOKEHUS B U3MEHEHU CBOUCTB| MylIbTUMEIUHHBIN TUCK, TPUTIOKEHUE K YICOHUKY LUndposoit gatumnk
rpynnbi. Cepa u eé [Tepuoaunueckoii cucremMe |METaIOB B O.C. I'abpuensa Xumus 9 kacc. TemnepaTypbl N1aTUHOBbIN
COeIMHEHUSI. 1. . Menneneesa. IIEpUOAX U bubnmnoreka Bu1e0ypokoB
rpymmax. https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-

2. XapaKkTepuCcTHKa nemetallov/sera-serovodorod-i-sulfidy

XMMHMUYECKOTO 3JIEMEHTA 110

KHCJIOTHO- OCHOBHBIM

CBOMCTBaM 00pazyeMbIX

UM COEIUHEHHUI.
Oomas 1. XapakTepucTruka HccnenoBath https://resh.edu.ru/subject/29/
XapaKTepHCTHKA XUMHYECKOTO JJIEMEHTa Ha|CBOicTBa https://resh.edu.ru/subject/29/9/
XHMHUYECKHX OCHOBAHHUU €T0 M3y4aeMbIX POHI ypok Nel14-16
3JieMeHTOB VA- IIOJIOKEHUS B BEILIECTB. MynbTUMEIUWHBINA JUCK, TPIIIOKEHUE K YICOHUKY

rpynmnsbl. A30T,

dochop u ux
coeMHEeHUSI.

[Tepuonnueckoii cucreme
. Y. Menneneena.

2. XapaKkTepucTuKa
XHUMHYECKOT'0 JIEMEHTA 10
KHCJIOTHO- OCHOBHBIM
CBOMCTBaM 00pazyeMbIX
UM COEIUHEHNH.

HaOmronarts u
OITUCHIBATH
XUMHYECKHE
peaKIuu ¢
ITOMOIIBIO
€CTECTBEHHOI'O
A3bIKa U SI3BIKA
XUMHH.

XapakTepu3oBaTh
XUMHUYECKHE
3JIEMEHTBI MaJbIX
IIEPUOJIOB I10 UX
MIOJIOKEHUIO B
MIEPUOINYECKON
CUCTEME.

O.C. T'abpuensn Xumus 9 xmacc.

bubnuoTeka Bu1eoypokoB

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




O00061aTh 3HAHUS
1 J€1aTh BBIBOJBI O
3aKOHOMEPHOCTAX
W3MEHEHHUU CBOMCTB
HEMETAILJIOB B
nepuoaax u

rpymnmnax.

OO6pamarbes ¢
1a00paTOPHBIM
000pyI0BaHUEM U
HarpeBaTeIbHBIMU
npudopamu B
COOTBETCTBHUH C
MpaBUIIAMH
TEXHUKH
0€30MacHOCTH U
BBITIOJTHSATD
MpOCTEUIINE
MIPUEMBI pabOTHI C
1a00paTOPHBIM
000pyTI0BaHHEM.

I[eHaTB BBIBOJbI U3
pEe3yJIbTaTOB
IMPOBCACHHBIX
XUMHNYCCKHNX
OKCIICPUMCHTOB.

Bnaners Takumu
BUJAAMHU U3JI0XKECHUS
TEKCTa, Kak
OMHCaHue,
IMOBECTBOBAHME,
paccyxJIeHue.




Oomasn
XapaKTepUuCTUKA
XHMHYECKHX
3jeMeHTOB IVA-
rpynmnsbi.

Yraepoa u kpeMHHUi
U UX COeTMHEHHUS.

1. Xapakrepucruka
XMMMUYECKOTO JIEMEHTA Ha
OCHOBAaHUU €0
IOJIOKEHMUSI B
[Iepunoauueckoii cucreme
. 1. Menneneena.

2. XapaKkTepuCTHKa
XMMHMYECKOTO JIEMEHTA 110
KHCJIOTHO- OCHOBHBIM
CBOMCTBaM 00pazyeMbIX
UM COEIUHEHHUI.

[IpencraBnsate
UH(POPMALIUIO 10
TeMaM:
«IIepnoauueckuit
3aKOH B
[Tepunonnueckas
cucrema
XUMHUYECKUX
2JIEMEHTOB
J.N.MenneneeBay,
«Bunnl
XHUMHUYECKOU CBS3H
M TUIIBI
KPUCTAJUTHIECKUX
peIIeToK»,
«Knaccudpukanus
XHMHYECKHX
peakuuii mo
pa3IMYHBIM
MpU3HAKaM.
CxopocTh
XHMHYECKHX
peaKIUi»,
«Knaccudukamus u
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB)» B BUJIC
TaOJIMII, CXEM,
OIIOPHOTO
KOHCIIEKTa, B TOM
qyucie ¢
PUMEHEHNUEM
cpencts UKT.

BrInmoaHATs
TECTOBBIE 3aJIaHU

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

POIII ypox Nel7-21

MynbTUMEAUWHBIN IUCK, TPUIIOKEHUE K YUEOHUKY
O.C. T'abpuensa Xumus 9 xiacc.

bubnuoreka BUACOYpOKOB

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




I10 TCMaM.

OO01me cBolicTBa
MEeTaJJIOB.

Mertanisl, nX CBOMCTBA U
KJIaCCU(PUKAIUH.
CruiaBbl METAJIIJIOB U UX
AJIEKTPOTIPOBOTHOCTH

[IpencraBnsaThb
UH(POPMALIUIO 10
TeMaM:
«ITepnoanueckuii
3aKOH B
[Tepronnueckas
cucrema
XUMHUYECKUX
2JIEMEHTOB
J.N.MenneneeBay,
«Buasr
XHUMHUYECKOU CBS3H
Y THUITBI
KPUCTaJUTHYECKUX
pELLIETOKY,
«Knaccudukamms
XHMHYECKHX
peakuuii mo
pa3IMYHBIM
MpU3HAKaM.
CxopocTh
XHMHYECKHX
peaKIUi»,
«Knaccudukamus u
CBOMCTBA
HEOPraHUYECKUX
BEIIECCTB)» B BUJIC
Ta0JIUII, CXEM,
OTIIOPHOTO
KOHCIIEKTa, B TOM
qucie ¢
MpUMEHEHUEM
cpencts UKT.

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

POUI ypox Ne22

MynbTUMEAUWHBIN IUCK, TPUIIOKEHUE K YUCOHUKY
O.C. I'abpuensa Xumus 9 kacc.

bubnuoTeka BU1€0ypoKOB

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

[Tudposas madboparopusi
RELEON

Hudporoii naTunk
AIIEKTPOIIPOBOTHOCTH




BrInmoagaTs
TECTOBBIE 3aJJaHU

110 TEMAaM.
Baxkueiimme 1. Iepuoauueckas [epuoanyeckas https://resh.edu.ru/subject/29/ [Mudposas
MeTaJUIbI U UX cucrema J[.11. MenneneeBalcucrema https://resh.edu.ru/subject/29/9/ JTabopaTopust
COe/JIMHEeHHSI. U CTPOEHHUE aToMa. XUMHYECKUX POIII ypox Ne23-27 RELEON
3JIEeMEHTOB MynbTUMEIMITHBINA TUCK, TPUIIOKEHNE K YICOHUKY Lndpposon gatumnk
I[.H.MeHI[eHeeBa», O.C. Fa6pI/IeH$IH Xumus 9 xiacc. TemnepaTypbl N1aTH HOBbIN
2. «Buipt bubnuoreka BUaeOypokoB

DIEeKTPOOTPUIIATEIIEHOCTb.
CrerneHb OKUCIICHUS.

XUMHYECKOH CBA3U
U TUIIBI

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

CrpoeHue BeliecTsa. KpucTayutnaeckux | reakczii
pemeToK,
«Knaccudpukanus
3. Knaccudukarms XUMHUYECKUX
XUMHUUYECKUX PEAKIIUH. peakuuii 1o
CKOpOCTh XUMUYECKUX  [pa3IUYHBIM
peaKIui. MpU3HAKaM.
CxopocTh
XUMUYECKUX
peaKuuii».
BemecTBa u 1. Ilepuoanueckas [Tepuonnyeckas https://resh.edu.ru/subject/29/ [Mudposas
mMarepuajbl B :xxu3nu  |cuctema /I.11. MenneneeBa|cucrema https://resh.edu.ru/subject/29/9/ JTabopaTtopust
YyeJI0BeKa. U CTPOCHHUE aToMa. XUMUYECKUX https://resh.edu.ru/subject/lesson/3504/conspect/151484/ | RELEON
JJIEMEHTOB MynbTUMEAUUHBINA AUCK, MPHIOKEHHE K YICOHUKY LUmndposoit AaTumnK
J.N.MenneneeBay, | O.C. 'abpuensn Xumus 9 xiacc. TemnepaTypbl NAaTUHOBBI
2. «Buasl bubnmnoreka Bu1e0ypoKkoB

DNEeKTPOOTPULIATETHHOCTb.
CreneHb OKUCIICHUSI.
Crpoenue BeniecTna.

3. Knaccuduxkarus
XUMHYECKUX PEAKIUH.

XUMHUYECKOH CBSI3U
Y THUIIBI
KPUCTAITHYECKUX
PEIIeTOK,
«Knaccudukanus
XUMHYECKAX
peaxkuui mno

https://interneturok.ru (9 kmacc)




CKopoCTh XUMHYECKUX
peaKuui.

pa3In4YHBIM
HPU3HAKAM.
Cxkopoctb
XUMHUYCCKUX
peaKkuui».
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