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IHOACHUTEJBHASA 3AITUCKA

Pabouas nporpamMma no XxuMuu Juist ooyuaromuxcst 8-9 kinaccos cocraBieHa Ha OCHOBEe TpeGoBaHui K
pe3yiabTaTaM OCBOECHUSI OCHOBHOM 00pa3oBaTeIbHOM IporpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBieHHbIX B DeepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIEro
00pa3oBaHusl, ¢ Y4ETOM paclpeleIEHHBIX 110 KJ1accaM IIPOBEPIEMBIX TpeOOBaHUN K pe3ysbTaTaM OCBOSHUS
OCHOBHOI 00pa3oBaTeIbHOI porpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
IIPEJCTABICHHBIX B Y HUBEPCAIbHOM KOAM(UKATOpE 110 XUMHH, a TaKXkKe Ha ocHoBe [IprmMepHOI mporpaMmbl
BOCIUTaHMsI 00yUaroIMXCsl IPH MOJy4YEHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuun
IIpernoiaBaHus yueOHoro npeamMeTa « XMMus» B 00pa3oBaTelbHbIX opraHu3anusax Poccuiickoit
denepanyn, pearn3yoIX OCHOBHBIE 001Ie00pa3oBarenbHble mporpammel (y1B. Pemenunem Komnernn
Munnpocsemenus Poccun, nporokost ot 03.12.2019 N I1K-4BH).

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O NTPEIMETA «XUMUS»

Bxuag yaebnoro npenMera « XuMusi» B JOCTHKEHHUE LIEJIeld OCHOBHOTO 00IIero oopazoBanus 00yCIOBICH
BO MHOT'OM 3HA4E€HUEM XHUMHYECKOH HAayKHU B IO3HAHUHW 3aKOHOB IMIPUPOABI, B pa3BUTHU IMTPONU3BOAUTCIIBHBIX

CHJI O6H.[€CTBa U CO3JIaHMU HOBOM 0asbl MaTepI/IaHBHOﬁ KYJIbTYPBI.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK PacIpoCTpaHmiIa CBOE BIMSHUE HA BCE 00JacTh
YEJI0BEYECKOr0 CYIEeCTBOBAHUA, 3a1aJla HOBOE BUACHHUE MUPA, CTaJIa HEOThEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpbl, HEOOXOIMMBIM YCIIOBUEM >KM3HH O0IIECTBA: 3HAHNE XUMUHU CITYKUT OCHOBOM JJIs1
(bopMHPOBaHUSI MUPOBO33PEHHUS YEIIOBEKA, €r0 NMPEACTaBIEHUN O MaTepUaIbHOM €UHCTBE MUPA; BAXKHYIO
poJIb UrparoT GopMUpyeMbIe XUMHUEHN NMPEACTaBIECHUS O B3aUMOIIPEBPALLICHUSIX SHEPTUU U 00 SBOJIIOLINH
BELIECTB B PUPO/JIC; COBPEMEHHAsI XMMUS HalpaBJieHa Ha pellleHue rI00anbHbIX MPOOIeEM YCTOHYUBOTO
Pa3BUTHS 4ETIOBEYECTBA — ChIPbEBOM, SJHEPreTUUECKOH, MUIIIEBOI U IKOJIOTHYECKOM 6€30MacCHOCTH, TPodIieM
31paBOOXPaHEHUS.

B YCJI0BUAX BO3pACTAIOIICTO 3HAYCHUA XUMUH B ) KU3HU O6HICCTBa CYIICCTBCHHO IMOBBICUJIACH POJIb
XUMHUYCCKOI'O 06pa30BaH1/15{. B nimane conuanuzanuy OHO SBISETCS OOJHUM U3 YCJ'IOBI/Iﬁ Q)OpMHpOBaHI/IH
HHTCJUICKTA JIMYHOCTH X TAPMOHHUYHOT' O e€ Pa3sBUTHA.

COBpCMCHHOMy YCIIOBCKY XUMHNYCCKUC 3HAHUA HeO6XO,Z[I/IMBI JJIsA HpI/IO6pCTeHI/I$I OGLHCKyHLTypHOFO
YPOBH:, MO3BOJIAIOIICTO YBEPEHHO TPYAUTLCA B COUYME U OTBCTCTBCHHO YUaCTBOBATH B MHOFOO6p3.3HOI>'I
KHU3HHU O6IJ.I€CTB3., AJI1 OCO3HAaHUS BaXXHOCTU pa3yMHOI'0O OTHOIICHHA K CBOEMY 310POBBIO U 3J10POBLIO
ApPYyrux, K Oprmammeﬁ HpI/IpOI[HOﬁ cpeac, Ajid rpaMOTHOTO MMOBCACHUS ITPU UCITOJIB30BAHUU PA3JIMYHBIX
MaTepraIoB U XUMHUYCCKHUX BEIICCTB B HOBCC}IHGBHOﬁ KHU3HU.

XuMuyeckoe 00pazoBaHHE B OCHOBHOM LIKOJIE SIBIsieTCS] 0a30BBIM 110 OTHOIIEHUIO K CHCTEME OOLIEro
XUMHUYEcKoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHE 001emMy
XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE LIEHHOCTH, KOTOPBIE OTPAXKAIOT rOCYyAapCTBEHHBIE, OOIIECTBEHHbIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM ONPEAEIAETCS CYITHOCTh O0IIel cTpaTerun o0ydeHus, BOCIUTAHUS U
pa3BUTUS 00YYAIOIINXCS CPEACTBAMU YI€OHOTO MpeaAMeTa « XUMHUS.

W3zyuenne npeamera: 1) crmocoOCTBYET peann3anui BO3MOKHOCTEH ISl CaMOPa3BUTHS U (OPMUPOBAHUS
KYJIbTYPBI JITUHOCTH, €€ 00IIeH 1 (yHKITMOHATHHOU IPAMOTHOCTH; 2) BHOCHUT BKJIaJ] B (HOPMHUPOBAHHE
MBIIUICHHUS] U TBOPYECKUX CITOCOOHOCTEH IMOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHOW y4eOHOM
JESTeTbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEIOBATEIILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK ¥ B TPOPECCUOHATIBHOMN IEATEILHOCTH; 3) 3HAKOMHT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS,
3aKJIa/IbIBACT OCHOBEHI IIEJIOCTHOTO B3TJIs/1a HA €IUHCTBO MIPUPOJIBI M YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM



3TarnoM B ((OPMHUPOBAHHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH MOJPOCTKOB; 4) CIOCOOCTBYET
(bOpMHpOBaHHIO HNCHHOCTHOI'O OTHOIICHUS K €CCTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOJLC, K UCITIOBCKY,
BHOCHT CBOH BKJIaJ] B 9KOJIOTHUECKOE 00pa30BaHUE IIKOJILHUKOB.

HasBannple HampaBiIeHUs B 00yYSHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COACpKAHUS TIPEIMETa,
KOTOpLIﬁ ABJIACTCA MEAArOrn4CCKU aAalITUPOBAHHBIM OTPAKCHUCM 6a301301?1 HAayKU XMMUHU HA OHpCI[eJIéHHOM
ararie €€ pa3BUTHSL.

Kypc xumMun 0OCHOBHO# IIKOJIBI OPUEHTUPOBAH HA OCBOCHHE 00YYAIOIIUMHUCS OCHOB HEOPTaHUUYECKOM
XUMHH U HEKOTOPBIX MOHATHI U CBEACHUM 00 OT/IEIbHBIX 00BEKTaX OPraHUYECKON XUMUU.

Crpykrypa conepxanus npeamera copMUpOBaHa HA OCHOBE CUCTEMHOTO IIOAX0/a K €r0 U3y4YEHUIO.
COI[ep)KaHI/Ie CKJIaaAbIBaCTCs U3 CUCTEMBI MOHSATHHA 0 XUMHUYECKOM DJIEMEHTE U BCIICCTBEC U CUCTCMbI MOHSATHH
0 XUMUYeCKOH peakiun. O0e 3T CHCTEMBbI CTPYKTYPHO OpPraHU30BaHbI IO IPUHIUITY ITOCIIEA0BATEIEHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUM Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHMS KaK OCHOBBI BCEr'O €CTeCTBO3HaHusA, ypoBHs [lepnoanueckoro 3akona /. 1. Menneneesa kak
OCHOBHOI'0O 3aKOHAa XMMHUH, YUYCHHA O CTPOCHUHN aTOMa U XUMHUYECKOH CBA3MH, HpeIICTaBJICHI/Iﬁ 00
JIEKTPOIMTUYECKOH TUCCOLMALINY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccCMaTpUBaOTCs Ha
OCHOBE SMIIUPUYECKH MOTYUEHHBIX U OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOIO
YPOBHS K JIPyTrOMY, BBIIONHSS (QYHKIIMU OOBSICHEHUS U IPOrHO3UPOBAHMS CBOWCTB, CTPOEHUS U
BO3MOKHOCTEH MPAKTUUYECKOI'O IPUMEHEHHUS U MTOyYSHHS] N3y4aeMbIX BEIECTB.

Taxast opranu3anus cofepkaHus Kypca ciocoOCTBYET NPEACTaBICHUI0 XUMUYECKOM COCTaBIISIOIIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
(dbopMUpOoBaHUs y 00YUaIOUINXCS IEHHOCTHOTO OTHOILIEHUS! K HAYyYHOMY 3HAHUIO U METOJaM MO3HaHUs B
Hayke. BakHO Tax)ke 3aMeTUTh, UTO OCBOCHUE COJIEPKAaHUS Kypca MPOUCXOIUT C MPUBJICUEHUEM 3HAHUH 13
paHee U3y4eHHBIX KypcoB: «Okpykaromuii Mup», «buonorus. 5—7 knacces» 1 «®Pu3uka. 7 Kiacey.

HEJN U3YYEHUSA YYEBHOI'O IPEIMETA «XUMMUS»

K HanpaBneHuto nepBOCTENEHHON 3HAYMMOCTH TIPH peain3aiu o0pa3oBaTenbHbIX (DYHKIINI TpeameTa
«XUMUS» TPATUIIUOHHO OTHOCAT (POPMHUPOBAHKUE 3HAHUN OCHOB XUMHUYECKON HAYKH KaK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU JESITEIbHOCTH YEJI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYJIBTYpPHI. 3a/1aua mpeAMeTa COCTOUT B (HOPMUPOBAHUH CUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUYECKOI0 XapaKTepa, si3bIKka HAYKH, 3HAHUI O HAyYHBIX METOJaX U3YUYEHHUs BEUIECTB U
XUMHUYECKUX PEaKIUi, a TaKKe B (GOPMUPOBAHUH M PA3BUTHU YMEHHI U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C INIAHUPOBAHUEM, HAOIIOICHUEM U MIPOBEIEHUEM XUMUYECKOTO HKCIIEPUMEHTA, COOTI0ICHUEM
MpaBWII OE30MACHOTO OOPAIEHHS C BEIECTBAMU B TIOBCETHEBHOM JKU3HH.

Hapsny ¢ aTum nenu u3yyeHus npeamera B IporpaMMe YyTOUHEHbI U CKOPPEKTHPOBAHBI C YUETOM HOBBIX
MPUOPUTETOB B CUCTEME OCHOBHOT'O 00111ero oopazoBanus. Ceroans B 00pa3oBaHUHM 0COO0 3HAUNMON
MPU3HAETCS HAIIPABJICHHOCTh 00YUEHHsI HAa Pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, GOPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUUThCS U MPOJ0IDKATh CBOE 0Opa3zoBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJTHON U3 BaXKHEHIINX (PYHKIMI yueOHbBIX IPEIMETOB.

B cBs31 ¢ 3TUM IIpH U3yYEHHUH MTPeIMETa B OCHOBHOM IIKOJIE TOMUHHUPYIOIIEee 3HaUYeHUE TPUOOpeNn TaKue

LIEIU, KaK:

— (opMHUpPOBaHHME UHTEUIEKTYaIbHO PA3BUTON JIMUYHOCTH, TOTOBOI K caMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY IPUHATHIO PEIICHHH, CTIOCOOHOM aJanTUPOBATHCS K OBICTPO
MEHSIOIUMCS YCIIOBHSAM JKU3HH;



— HAmMpaBJICHHOCTh OOYYCHHUS HAa CUCTEMATHUYECKOE MPUOOIICHUE YIAITUXCS K CAMOCTOSTEIbHON
[I03HABATEILHOM JEITEIbHOCTH, HAYYHBIM METO/IaM ITO3HAHHMSI, (POPMHUPYIOIUM MOTHBAIIUIO K Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— obecrieyeHne yclIoBUi, ClIOCOOCTBYIOMIMX TPUOOPETEHHIO O0OYUaIOIIUMUCS OIbITa pa3HO00pa3HON

JACATCIIBHOCTH, ITIO3HAHHUA U CaMOIIO3HAaHMA, KJIFOUYCBBIX HABBIKOB (KHIO‘IGBBIX KOMHCTGHHHﬁ), HUMCIOIIUX

YHUBCPCAJIbHOC 3HAYCHUEC AT Pa3JIMYHbIX BUJOB ACATCIIBHOCTHU,

— (opmupoBaHue yMeHUI OOBSICHATH U OIEHUBATH SIBJICHUS OKPYKAIOIIET0 MUPa Ha OCHOBAaHUH
3HAaHUM U OIbITA, TOJTYYECHHBIX [PU U3YYCHUU XUMHUH;

— (¢dopmupoBaHHe y 00y4arOMUXCS T'YMaHUCTUIECKUX OTHOIICHUH, TOHUMAaHHSI IEHHOCTH
XUMHUYECKHUX 3HAHU JUIsl BBIPAaOOTKH SKOJIOTHUYECKH 1€JIeCO00pa3HOro MOBeIeHUs B OBITY U TPYIOBOM
JIEATEIbHOCTH B LIEJIIX COXPAHEHUs CBOETO 3710POBBS U OKPYXKAIOILIEH TPUPOJIHON CPEIbI;

— Pa3BUTUC MOTHUBAIIUU K 06yqumo, CIIOCOOHOCTEH K CaAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO HAa OCHOBEC

YCBOEHHMSI 001I1eUeIIOBEUEeCKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiist U
HAIpPaBJIEHHOCTU JaJIbHEHIIETr0 00y4YEeHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYEBHOM IIJIAHE

B cucreme o6miero o6pazoBanus «XuMUs» NpU3HaHA 00s13aTEIbHBIM Y4€OHBIM MPEAMETOM, KOTOPBIH
BXOJIUT B COCTaB IIpeAMETHOI 061acTu «EcTecTBeHHO-HaY4HbIE IPEMETHI.

VY4eOHbIM MIaHOM Ha e€ U3y4yeHue oTBeieHo 136 yueOHbIX 4acoB — M0 2 4. B HeZeNto B 8 1 9 kiaccax
COOTBETCTBEHHO.



COJAEP)KAHUE YYEBHOI'O IPEAMETA

8 KJIACC

IlepBoHauYa/bHbIE XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Poias XuMuM B )KU3HM YelioBeKa. Terna u BemecTBa. GU3nyeckue CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHUuE BemecTB. [IoHsATHE 0 MeTOaX MO3HAHKS B XUMHUH. XUMHUS B CUCTeME HayK. YnucThie
BemecTBa U cMecu. CriocoObI pa3iejicHUs CMecei.

ATOMBI 1 MOJIEKYJIBI. XUMUYECKUE AIeMeHThI. CHMBOJIBI XUMHYECKHUX 3JIEMEHTOB. [IpocThie U C10KHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumu4aeckas popmyina. BaileHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTEIbHAS aTOMHAas Macca. OTHOCHUTENIbHAs MOJIEKYJIsipHas Mmacca. MaccoBasi 10715
XAMHUYECKOI0 3JIEMEHTA B COEJUHEHNH.

du3nyecKue 1 XUMUYECKUE SBJICHUS. XUMHYECKasi peakius 1 e€ Mpu3Haku. 3aKOH COXPAHEHUST MaCChI
BellecTB. XuMuyeckue ypaBHeHus. Kiaccuukaims XuMU4eCKUX peakiuii (COequHEHMs, pa3IoKeHus,
3aMeIIeHHs, OOMEHa).

XVUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10i1, ¢ MpaBHiiaMu pabOTHI B 1aOOPaTOPUH U
npuéMaMu 00palieHus ¢ 1abopaTOpHbIM 000PYAOBaHUEM; U3YUEHHE U ONHUCaHUE PUUUECKUX CBOHCTB
00pa3ioB HEOPraHWYECKUX BEIICCTB; HaOM0IeHne (H3NIecKuX (TJIaBJICHUE BOCKA, TASHUE JIb/Ia, PACTUPAHUE
caxapa B CTyIKe, KHTIECHHE U KOHCHCAIIUS BOJbl) U XUMHUYECKHX (TOpEHUE CBEUH, MPOKATUBaHIE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE Mea ¢ KUCJIOTOM) sIBJICHUH, HAOJIOICHUE U ONTMCAaHUE TTPU3HAKOB MPOTEKAHMS
XUMHUYECKUX Peakiuii (pa3ioKeHrue caxapa, B3auMOJACHCTBUE CEPHOU KUCIIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuaa meau(Il) mpu HarpeBaHuu, B3auMo ieiicTBHE kene3a ¢ pactBopom conu meau(Il));
U3YYEHHE CIIOCOOOB pa3ieleHus cMecel (C TOMOIIbI0 MarHuTa, (GUiIbTPOBaHUE, BHIIAPHBAHHE,
TUCTUIUISINS, XpoMaTorpadus), MpoBeACHUE OUNCTKH MTOBAPEHHOM COJM; HAOI0ICHNE U ONTMCaHHe
Pe3yIbTATOB MPOBEICHUS OMBITA, WJITIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAcChl; CO3/IaHUE MOJIENIEH
MOJIEKY (IIIapOCTEPIKHEBBIX ).

Baskneimue npeacraBuTe/ M HEOPraHUYECKHUX BELECTB

Bo3nyx — cmecs razos. Cocras Bo3ayxa. Kuciaopox — aneMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpo/ie, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakuuu ropenus). Oxcuasl. [lpumenenne
kucnopoa. CriocoObl MOTYYeHHs KUCIOPOAa B JIa0OpaTOPUU U IPOMBIIIEHHOCTH. KpyroBopoT Kuciaopoa B
npupoae. O30H — ayuioTponHas Moau(pUKaLNs KUCIOpO/Ia.

TennoBoii 3 pexT XuMUIecKoi peakiiu, TEPMOXUMHUECKUE YPABHEHUS, IK30- M SHIOTEPMHUECKHE
peakiuu. TomnmBo: yroias U MeTaH. 3arpsi3HeHUe BO3/1yXa, yCUJICHHE TapHUKOBOTO () (deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bonopon — snemeHT u npocToe BeniecTBo. Haxoxaenue Bogopoaa B mpupoae, GU3ndeckue 1 XMMUYeCKHe
CBOWCTBa, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KUCIOThI U COMH.

KomuuecTso BemectBa. Momnbs. MonspHas Macca. 3akoH ABoraipo. MosnsipHblil 00bEM razoB. PacuéTsl no
XUMUYECKUM YPaBHECHUSIM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PacTBopsl. HachlllieHHBIE M HEHACHIIIEHHBIE
pacTBopbl. PacTBOpUMOCTH BENIECTB B BoJie.MaccoBasi 10414 BEIIECTBA B pAaCTBOPE. XUMUYECKUE CBOMCTBA
Bobl. OcHOBaHuA. POk pacTBOPOB B IPUPOJIE U B KU3HU YenoBeka. KpyroBopor Bobl B IPUPOJE.
3arpsi3HeHue NIpUPOAHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanmst Heopranndeckux coequnennid. Oxcunpl. Kinaccudukaims okCuI0B: cojieo0opa3yromnme
(ocHOBHBIE, KUCIIOTHBIC, aM(pOTEPHBIC) U HecoeoOpasytomue. HomeHkaTypa okcu1oB (MeXXIyHapoIHas U
TpuBHAJIbHAS ). DU3HUECKUE M XUMUUYECKHE CBOMCTBA OKCHAOB. [lomyueHne okcuos.

OcnoBanus. Knaccudukanus ocHoBaHUH: MIETOYH U HEPACTBOPUMBIC OCHOBaHUsA. HoMeHKIaTypa



OCHOBaHUH (MeXAyHapoaHas U TpUBHANIbHAsA). PU3NUECKUE U XUMUYECKHE CBOIICTBA OCHOBAHUH.
[Tonydyenue oCHOBaHUI.

Kucnotsl. Knaccudukarms kuciaor. HomeHkmaTypa KUCIOT (MEXIyHapOAHAs U TPUBHATIbHAA).
OuU3NYECKUE U XMMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCcTH MeTauioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknarypa codieit (Mexx1yHapoaHas u TpuBuaiabHas). Du3ndeckrne u XUMHUUECKUE CBOMCTBA
cousieil. [Tomyuenue comnen.

['eneTnueckas cBs3b MEXy KJaCCaMU HEOPTraHUYECKHUX COCTUHEHNN.

XMMHUYECKUH KCIIEPUMEHT: KaUECTBEHHOE OIIPEIEICHUE COAECPKAHUSI KUCIOPOAA B BO3/lyX€e; IIOJyUYEHUE,
coOupaHue, pacrio3HaBaHue U U3y4eHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (1moxapa); 03HaKOMJIeHHE ¢ o0pa3namMu
OKCHJIOB U OIMCaHUE UX CBOMCTB; MOIy4YeHHUE, COOMpaHHe, PACIIO3HABaHNE U U3yYEHHE CBOMCTB BOIOPOIA
(ropenue); B3aumoencTBre Bogopoaa ¢ okcuaom meau(Il) (Bo3MoKHO UCIIONIb30BAaHUE BUICOMATEPHAIIOB);
HaOIoIeHne 00pa3IOB BEIIECTB KOINYECTBOM | MOJIb; Hccie10BaHUE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB
C Pa3JIMYHON PaCTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM 10eit
pacTBOPEHHOTO BELIECTBA; B3aMMO/ICHCTBHE BOJIBI C METAJNIaMU (HaTpHEM U KalbliueM) (BO3MOXKHO
UCIOJIb30BaHNE BUACOMATEPUAJIOB); ONPEAEICHUE PACTBOPOB KUCIIOT U IIENOUEH C MOMOIIBI0 HHANKATOPOB;
UCCIIeIOBaHNe 00pa3lioB HEOPTaHUYECKUX BEILIECTB PA3IMYHBIX KIACCOB; HAOIIOIEHUE U3MEHEHHS OKPACKU
MHMKATOPOB B pACTBOPAX KUCIOT U LIENI0Ue; n3yueHue B3aumoeiicteus okcunaa meau(Il) ¢ pactsopom
CEPHOU KUCJIOThI, KUCJIOT C METaJJIAMU, PEAKLINI HEUTpaau3aluu; NoJyueHHe HEpAaCTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJTHOTO METajljla IPyTruM U3 pacTBOpA COJIM; PEIICHUE IKCIIEPUMEHTAIbHbBIX 3a/1a4 110 TEME
«Baxnelinme Kiaccsl HEOPraHUYECKUX COCTUHEHUI.

Hepuoauyeckuii 3akoH u [lepuoanyeckasi cucrema xumudeckux 3jiemeHToB /I. U. Menaeneesa.
CtpoeHue aToM0B. XUMH4eCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH

[TepBbie MOMBITKYN KIACCU(UKAIIUU XUMHUIECKUX 2JIEMEHTOB. [IoHSTHE O TpyIax CXOIHBIX AJIEMEHTOB
(1IeoYHbIE U MIEJIOYHO3EMENIbHBIE METAJIIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). JIEMEHTHI, KOTOPbIe 00pa3yIoT
aM(pOoTepHBIC OKCUJIBI i TUPOKCHUJIBI.

[Tepnoanueckuit 3akoH. [lepuonnueckas cuctema XuMu4eckux 3ymeMeHToB J1. 1. Menneneesa.
Koportkonepuoanas u anmuHHonepuogHas gopmsl [leproanueckoit cucteMbl XUMUYECKHUX 3J1IeMEHTOB /1.
N. Menneneesa. [leproapl u rpynibl. PU3HYECKUN CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB NIEpUOAa U
TPYIIIbI 3JIEMEHTA.

Ctpoenue atoMoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHUE dIEKTPOHHBIX 000JI04eK
aToMoB nepBbix 20 xumuueckux 3nemMeHToB [lepuoanueckoii cucremsr . . MenaeneeBa. XapakTepucTuka
XMMHYECKOI0 3JIEMEHTA 10 €r0 MoJjoxeHuto B [lepuoanueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS PaInyCca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynnam u nepuogam. 3uauenue [lepuoanyeckoro 3akona u [lepnoanueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB /JIs pa3BUTHUS Hayku U npakTuku. [. 1. MenneneeB — y4€nslii u
IpaKJaHUH.

Xumuyeckas cBsi3b. KoBaneHTHast (OMspHAS M HEMNOJSPHAS) CBSA3b. DIEKTPOOTPHUIIATETILHOCTh
XUMHYECKHX 31eMeHTOB. loHHAas CBI3b.

Crenenb okucieHuss. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu. [Tporieccrel okucieHus u
BoccTaHOBJICHHA. OKHCIUTEIIH U BOCCTAHOBUTEIIH.

XUMHYECKUH HKCIIEPUMEHT: U3ydeHrne 00pasIoB BEIIECTB METAIUIOB U HEMETAJUIOB; B3aUMO/ICHCTBUE
TUJPOKCH]IA IMHKA C pACTBOPaAMU KUCJIOT U IIET0YEH; TPOBEAECHUE OIBITOB, MILTFOCTPUPYIOLIUX TPUMEPHI
OKHCIIUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIHMi (TOpEHUE, PEaKIIUU Pa3I0KEHHS, COSTUHEHNS).

MexnpeaMeTHble CBA3U



Peanu3anus MeXMpeaAMETHBIX CBS3€H MPU N3YUYEHUU XUMUHU B § KJIacCe OCYIIECTBISIETCS Yepes
MCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK ¥ TOHSITHH, SIBJISIFOIIMXCS CHCTEMHBIMHU JJIsI
OTJIENBHBIX NMPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC MMOHATHS: HAyYHBIN (DAKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAIN3, CHHTE3,
KJIacCU(UKALUS, IEPUOAUIHOCTD, HAOIIOICHNE, SKCIIEPUMEHT, MOJISITMPOBAHIE, U3MEPEHUE, MOJICIb,
SIBIICHUE.

®dwusuka: MaTepusi, aTOM, dJCKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, ©30TOIbI, PaHOAKTHBHOCTD,
MOJIEKYJIa, JJIEKTPHUECKUI 3apsi, BEMIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEILIECTBa, T'a3,
(bu3nvecKre BEIIMYMHBI, CIUHUIIBI H3MEPEHHSI, KOCMOC, TUTaHEThI, 3BE31b1, COJHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEPAIIbI, TOPHBIC TIOPOJIBI, ITOJIE3HBIC UCKOTIAEMbIE, TOTLTUBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BelecTBo 1 XuMHuYecKasi peaKkuusi

[lepuoanueckuii 3axoH. Ilepuonnueckas cucrema xumuueckux 3inemeHToB J. Y. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUNU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaJIUS,
KaJIbIMs U UX COEJMHEHHH B COOTBETCTBUM € MOJIOKEHHEM 31eMeHTOoB B Ilepuonnyeckoii cucteme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKOHN CBS3U. THUIIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTD CBOKCTB
BEIIECTBA OT TUIA KPUCTAJUIMYECKON PELIETKH U BHJIa XUMUYECKOM CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIECTB (MEX/IyHApOAHAs U TPUBHAIIbHAS).
XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K Pa3IMYHbIM KJIaccaM HEOPraHUYECKUX COETMHEHUH,
TeHETUYECKas CBSA3b HEOPraHMYECKHUX BEILIECTB.

Knaccugukarus XuMHUECKUX peaklyii MO pa3IMYHbIM IMpU3HAKaM (110 YUCIY U COCTaBY y4acTBYIOIIUX B
PEaKIMU BEIIECTB, 110 TEIIOBOMY 3¢ (eKTy, O U3MEHEHUIO CTENeHEH OKHUCICHUS XMMUYECKHUX 3JIEMEHTOB,
110 00paTUMOCTH, IO YYACTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUECKUE PEaKIUH, TEPMOXUMHUYECKUE
YPaBHEHUS.

[TonsiTHE O CKOpOCTH XUMHUECKOH peakuuu. [ToHsTHEe 00 00paTUMBIX M HEOOPATUMBIX XUMHUECKUX
peakuusx. [IoHATHE O TOMOTE€HHBIX M I€TEPOreHHbIX peakiuax. [IoHsaTHe 0 XUMUYECKOM PaBHOBECHH.
@DaxTOopBl, BIMUSIIOIINE HA CKOPOCTh XUMUYECKOW PEAKIIUH U MTOJIOKEHNE XUMUYECKOIO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH, SJIEKTPOHHBINA OajlaHC OKUCIUTEIHLHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBieHHe YpaBHEHUHN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH C UCIIOJIb30BaHUEM METO/1a
3JIEKTPOHHOTO OanaHca.

Teopust 3MEeKTPOTUTHUECKON AUCCOIMALINU. DIACKTPOIUTHI U He- JIEKTPOJIUThL. KaTHOHbI, aHHOHBI.
MexaHHu3M IUCCOLMALNN BELIECTB € PA3IMUYHBIMUA BUJJAMU XUMUYECKOU CBs3U. CTENEHb TUCCOLUALUH.
CunbHble U crabble HJIEKTPOIMTHI.

Peakuinu noHHoro ooMeHa. Y cioBHs MpOTeKaHUs peakluii HOHHOTO 0OMeHa, MOJTHbIE U COKpAIEHHbIE
MOHHBIE ypaBHEeHHUs peakuuii. CBOWCTBa KHCIOT, OCHOBAaHUH U COJIel B CBeTe NpeCTaBIeHU 00
NEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIe peakiuy Ha MOHBL. [loHATHE O THAPOIN3E CONEH.

XVMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOAEISIMU KPUCTAIUIMUYECKUX PEHIETOK HEOPraHUUECKUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U aIMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPHs);
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH PeakIuy OT BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHKE AIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, IPOLIECCA TUCCOLMALINN KUCIIOT, IIEJI0UYE U conelt
(BO3MOYKHO HCIT0JIb30BAHUE BUJIEOMATEPHUAIIOB); IPOBEIECHUE OIBITOB, MILTIOCTPUPYIOIINX IPU3HAKU
NpOoTEeKaHMs peakluii HOHHOro oOMeHa (0Opa3zoBaHKE OCalKa, BBIICICHUE ra3a, 00pa3oBaHUE BO/IbI); OIBITOB,



HWIUTIOCTPUPYIOIUX TPUMEPBI OKUCITUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpCHI/Ie, pCaKknuu pa3jioKECHUA,
COG,Z[I/IHGHI/IH); pacnno3HaBaHUEC HCOPraHMYCCKUX BCIICCTB C MOMOMIBIO KAYCCTBCHHBIX peaKuHﬁ Ha UOHBI,

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.
HeMmeTanasl 4 ux COCANHCHUA

OO0mast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHUSI.
Crpoenue u (pU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoOTeHOB. XMMUYECKHE CBOWCTBA HA IpUMEpE
xJiopa (B3aUMOJAEHUCTBUE C METAJUIAMM, HEMETAIIIIaMHU, Les104aMu). XitopoBoaopoa. CossiHas KUcioTa,
XMMHUYECKHE CBOICTBA, I10JIy4eHUE, puMeHeHue. JleiicTBre XJ10pa U XJIOpOBOJIOPO/ia HA OPTaHU3M
yenoBeka. BaxkHeume XJI0publ U UX HaXOXKJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka ieMeHToB VIA-Tpymmbl. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTepPHBIC CTEIICHU
OKHCJICHUS.

CtpoeHue u pu3ndecKkue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPO/Ia U Cephbl. AJNIOTPONHBIE MOIU(DUKALINN
KHCIIOpO/ia U cepbl. XUMUYecKue cBorcTBa cepbl. CepoBOIOPOA, CTpOEHUE, PU3NUECKIE K XUMUYECKHE
cBoiicTBa. OKCHUJIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCU0B. CepHas KUCIoTa, PU3NYECKUE U
XMMHUYECKHE CBOICTBa (00IIMe KaK MPeICTaBUTENS KJlacca KUCIOT U criennuduyeckue). XuMU4ecKue
peaxiuu, Jiexaliie B OCHOBE MPOMBIIUIEHHOTO crioco0a noiay4deHus cepHoit kuciotel. [Ipumenenue. Conu
CEpHOI KUCIIOTHI, KaYeCTBEHHAsI peakius Ha cynb(aT-uoH. HaxoxaeHue cepbl U €€ COeAMHEHU B IPUPO/IE.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIeH Cpeibl COeTMHEHUSIMU CepPhl (KHUCIOTHBIE IO/, 3arPsS3HEHNE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALICHUS.

OO61mmas xapakrepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTENEHU
OKHCJICHUS.

A30T, pacnpocTpaHeHue B pupoje, Gpuzndeckue U XuMudeckre cBoiictBa. KpyroBopot azora B npupoe.
AMMuax, ero puznyecKrue 1 XuMHU4YeCcKre CBOMCTBA, MOTy4YeHHe U npuMeHeHne. Conu aMMOHUS, UX
¢bu3nyeckrue 1 XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiivs Ha MOHBI aMMOHUS. A30THas
KHCII0Ta, €€ ToTyyeHue, (pU3nueckre 1 XuMru4ecke cBoiicTBa (001I1e Kak MpeACcTaBUTENs Kilacca KUCIIOT U
cnenuduueckue). McrnonbzoBaHue HUTPATOB U COJIEH aMMOHHS B KaU€CTBE MUHEPAJIbHBIX yI00pEHUI.
XUMUYECKOe 3arpsA3HeHNE OKPYKatoIlel Cpe/ibl COENMHEHUSIMU a30Ta (KUCIOTHBIE 10K/I1, 3aTps3HEHNE
BO3/lyXa, IOYBBI U BOJIOEMOB).

®docdop, atorpornubie Moaudukanuu Gocdopa, puznueckue u XuMuIeckue cBocTBa. OKCuI
dochopa(V) u pochopuas kuciaota, Gu3nIecKre U XUMUIECKHE CBOMCTBA, moyueHue. Mcmons3oBanue
¢docdaToB B kauecTBe MUHEPAIbHBIX YA0OpEHUH.

O6mas xapaktepuctuka 3eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.

VYraepon, aluloTpoIHbIe MOIUGBUKAIIMH, PACIPOCTPAHEHUE B IPUPOJIE, (PU3NUECKHEe U XUMUUECKUE
cBoiicTBa. Ancop6uus. Kpyrosoport yriepoaa B npupone. OKCusl yriaepojaa, ux pu3nueckue 1 XuMHUYECKue
CBOMCTBa, JIeWCTBUE HA KUBBIE OPTraHU3MBI, ITOJIyYeHHE U IIPUMEHEHHUE. DKOJIOrHYECKHe MTPOOIeMBI,
cBsi3aHHBIE ¢ OKcuaoM yraeponaa(IV); rumoresa rino0anbHOro MOTEIUICHUS KIIMMAaTa; TapHUKOBBIN AP QeKT.
VYrospHas KUCIOTa U €€ CONH, UX (pru3nyeckre  XUMUUYECKHE CBOMCTBA, MOJyYeHHE U IPUMEHEHHE.
KayecTBenHas peakius Ha KapOoHaT-UOHBI. Mcnonab3oBaHue KapOOHATOB B OBITY, MEUIIMHE,
IIPOMBIIIJIEHHOCTH U CEILCKOM XO03HCTBE.

[lepBoHauanbHBIE TOHATHUS 00 OPraHUYECKUX BEIECTBAX KaK O COCMHEHUAX yrieposa (MeTaH, 3TaH,
STHUJIEH, alleTUJICH, TaHOJ, IIMIIEPUH, YKCYCHasl KucloTa). X coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTUYECKH BaKHBIX BEILECTBAX: JKUPAX, OCJIKAX, YIIIEBOAAX — U MX POJU B KU3HH YeJIOBEKA.

MartepranbHOe €IUHCTBO OPrAHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.
Kpewmuuii, ero ¢pusnveckrue 1 XUMUYECKHE CBOMCTBA, OJTy4YeHUE U TpuMeHeHrne. CoeIMHEHUs] KpEMHHUS B

npupoje. Obmue npeacrabienus 00 okcuae kpemausa(IV) u kpemuueBoi kucinote. CUIUKATHI, HX



UCIOJIb30BaHUE B OBITY, MEAMILIMHE, IPOMBIIUIEHHOCTH. BaxkHeine ctpouTenbHble MaTepHaibl: KepaMUKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobaembl 6e30macHOro NCIOIb30BaHUS CTPOUTENILHBIX MaTEPUAIOB
B ITIOBCEJHEBHOM KU3HHU.

XUMHYECKUH SKCTIEPUMEHT: U3y4eHUE 00pa3I[0B HEOPTaHUIECKUX BEIECTB, CBOWCTB COJITHOM KHCIIOTHI;
IIPOBEJICHUE KAUECTBEHHBIX PEAKIMI HA XJIOPUI-UOHBI U HA0JII0IEHUE IPU3HAKOB UX IPOTEKAHMSI; OIIBITHI,
oTpakaromue GU3NIeCKue 1 XMMUYECKHE CBOMCTBA TaJIOT€HOB U UX COCTUHEHUH (BO3MOYKHO MCIIOIb30BAHUE
BUJIEOMATEPHAJIOB); O3HAKOMIJIEHHE ¢ 00pa3liaMu XJIOPUIOB (IaJOreHUI0B); 03HaKOMIIEHHE ¢ 00pa3liaMu
cepsbl U €€ COeMHEHUAMH (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEpHalIOB); HAaOI0A€HUE ITpoLecca
o0yIJIMBaHUs caxapa IoJ| I1eHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOThI; U3yYEHNE XUMUYECKUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakiuy Ha cylb(haT-HoH U
HaOJI0ieHNe TPU3HaKa €€ IPOTEKAHUs; O3HAKOMIIEHUE ¢ (PM3NYECKMMHU CBOMCTBAMHU a30Ta, ¢pochopa 1 ux
coeiMHEHUH (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3LaMu a30THBIX U (HOCHOPHBIX
yaoOpeHuit; noinydeHue, cooupaHue, paclo3HaBaHue U U3y4YeHHe CBOMCTB aMMMaKa; IPOBEIECHUE
Ka4yeCTBEHHBIX PEaKIMii Ha MOH aMMOHUs U (pocdaT-uoH U U3ydeHre NPU3HAKOB UX MPOTEKAHUS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO (BO3MOYKHO UCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); U3yUYCHHE MOJIENIeH KPUCTAIUIMYECKUX PEIETOK anmasa, rpaduTta, QysuiepeHa;
03HaKOMJIEHHUE C MPOLIECCOM aJICOPOIIMH pACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MIPOTHBOTa3a; MoJy4YeHne, COOMpaHKe, pacCliO3HABAHUE U U3yYEHHE CBOMCTB YIIIEKUCIIOTO ra3a; MpoBeIeHIe
KAueCTBEHHBIX peaklUii Ha KapOOHAT- U CHJIMKAT-HOHBI U U3yYEHUE PU3HAKOB UX MPOTEKAHMUS;
03HAaKOMJICHHE C ITPOJAYKLIIMEN CUIIMKATHOM IIPOMBIIUICHHOCTH; PEIICHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10 TEME
«BakHelme HeMeTaluIbl ¥ UX COSAUHEHUSD.

MeTasuibl M KX COCAMHEHHSA

OO01as XxapakTepuCTHKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX IOJIOKEHUS B
[lepuoanueckoit cucreme xumuueckux anemeHToB J1. . Menneneesa u crpoenust atoMmoB. CTpoeHue
MeTaJlI0B. MeTajuinueckas CBsi3b U MeTalNIn4yecKasi KpUCTaJIINUecKast peléTka. DIEeKTPOXUMUYECKUH psijt
HanpspKeHUH MeTaiioB. PU3NYecKue U XUMUYECKHE CBOMCTBA MeTa/uIoB. O01IMe criocoObl MOTydeHHs
MeTasuioB. [loHsITHE O KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIutaBsl (CTab,
YYT'yH, AIOPaTIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenounbie MeTaibl: osokeHue B [leproanueckon cucreme xumuueckux anemeHToB /. . Menneneesa;
CTpPOEHHE MX aTOMOB; HaX0X/I€HUE B NpUpoae. Pu3nyeckue 1 XUMUYECKUE CBOWCTBA (Ha MpUMepe HATPUs U
kanus). OKCHIbI M TUIPOKCHIBI HATpUs U Kanusl. [[puMeHeHne mea0uyHbIX METauIOB U UX COEUHEHHMN.

[I{erouHO3eMENbHBIE METAJUIBI MArHUM U KaJIbLINN: 1TOJ0KeHNE B [leproandeckoil cucreMe XUMHYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XACHHUE B Ipupoae. PU3ndecKkne u XUMUYECKHe
CBOMCTBAa MarHus U Kayiplius. BaxHeime coequHeHus Kanblus (OKCHI, TUIPOKCU, coH). XKECTKOCTh
BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AmoMuHuit: nonoxxenue B [lepuonnyeckoii cucteme xumudeckux nemenToB /. 1. Menneneesa;
CTpPOEHHE aToMa; HaXOXJACHHUE B Mpupoae. Pu3nuecKkre 1 XUMUIECKUE CBOMCTBA allFOMUHMS. AMGPOTEpHBIE
CBOMCTBA OKCH/IA ¥ THIPOKCUA AITFOMUHUSA.

Kenezo: monoxenue B [lepuonnueckoit cucreme xumuueckux 3iemMeHToB 1. 1. MenneneeBa; ctpoenue
aToMma; HaxoxJeHue B npupoze. Pusndeckne 1 XMMUYECKUE CBOMCTBA xkene3a. OKCUAbL, THAPOKCHIBI U COITU
xene3a(ll) u sxeneza(Ill), ux cocras, cBoiicTBa U TIOTy4YECHHE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMi METaJUIOB U CIUIABOB, UX (PU3HMUECKUMHU
CBOMCTBAMM; U3yUEHHE PE3YJIBTATOB KOPPO3UH METAIIIOB (BO3MOXHO HUCIIOJIb30BAHUE BUJEOMATEPHUAIIOB),
0c0OEHHOCTEH B3aMMOICHCTBHSI OKCH/1a KAIbLIMs M HATPUs C BOJOH (BO3MOXKHO MCIIOIb30BAHUE
BHUJIEOMATEPHUAIIOB); UCCIIET0BAHUE CBOUCTB KECTKOM BOJBI; ITpOLIECCa TOPEHNUS XKele3a B KUCIOPOe

(BO3MOYKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); IPU3HAKOB IIPOTEKAHUS KAUECTBEHHBIX pEaKLUK HAa MOHBI



(MarHus1, Kby, aTroMUHUS, HHKA, skene3a(ll) u sxeneza(Ill), meau(Il)); HabmoieHue 1 oUCaHUe
MPOLIECCOB OKPAILIMBAHMS TJIAMEHH HOHAMM HATPUS, KaJlUs U KaJIbLIMS (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCUIA ATFOMUHUS M TUAPOKCUAA IUHKA;

pellIeHne SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxxHelne MeTalibl ¥ UX COSTUHEHUS.
XHMMHA H OKPYKaI0LIas cpeaa

HoBble maTepuanel 1 TeXHOIOrMHU. BeniecTBa u MmaTepralibl B TOBCEAHEBHOM KU3HU YEJIOBEKA. XUMUS U
310poBhe. bezornacHoe ucnoyib30BaHre BEIECTB U XUMUYECKUX peakiuid B ObITy. [lepBas momoiis npu
XUMHUYECKUX 0KOTraX U OTpaBiieHUsIX. OCHOBBI 3KOJIOTMYECKON rpaMOTHOCTU. XUMHUUECKOE 3arpsi3HEHUE
OKpY>Karollen cpenbl (mpeaenbHas gonycrumas konuentpaius semiects — [1JIK). Ponbs xumuu B pemienun
IKOJIOTHYECKHUX TIPOOIIEM.

[TpupoaHbIEe HCTOYHUKHU YTIIEBOJOPOIOB (YTOJib, IPUPOIHBIN ra3, HEPTH), MPOTYKTHI UX MEPePabOTKU, UX
POIIb B OBITY M IPOMBIILIICHHOCTH.

XUMUYECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3I[0B MAaTepUANIOB (CTEKIIO0, CINIaBbI METAILJIOB, TOJIMMEPHbIE
MaTrepuabl).

Me)l(l'lpeIIMeTHbIe CBA3H

Peanuzanus MeXIpeIMETHBIX CBSI3€H NMPH N3YUYEHUHN XUMHHU B 9 Kilacce OCyIIeCTBISIETCS Yepe3
MCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U TIOHSATHH, SBISTFOIINXCS CHCTEMHBIMH IS
OTJENbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI0 IIUKJIa. Peanu3aius MexXnpeIMeTHbIX CBS3el IpU U3y4YeHUH
XUMHUU B 9 KJ1acce OCyIIECTBIISIETCS Yepe3 UCI0Ib30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATUH, SBJISIOIINXCS CUCTEMHBIMU JIJIs1 OTJIEJIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOT'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAyYHbIE IOHATHUS: HAY4YHBIA (DaKT, rUMOTE3a, 3aKOH, TEOPHUs, aHAJIU3, CUHTE3,
KJaccuukanus, NepuoANYHOCTb, HAOIOCHNE, SKCIIEPUMEHT, MOJIEIMPOBAaHHUE, U3MEPEHUE, MOJIENb,
SBJICHHE, TAPHUKOBBIH 3((eKT, TEXHOIOTUs, MaTEepPHUaIbI.

dusmka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHU], U30TOIbI, PaAUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUI 3apsi, IPOBOJHUKH, OTYIPOBOHUKH, TUAIEKTPUKH, (POTOITEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAJUINYECKask PeLIETKa,
CIIaBbl, PU3UYECKUE BETMUHUHBI, €IUHUILIBI U3MEPEHH S, KOCMMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI,
Connue.

buonorus: porocunres, nqpixanue, 6nochepa, skocucTeMa, MUHEPAIbHBIE Y100pEHUs, MUKPOIJIEMEHTHI,
MaKpORJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE IIOPOIBI, MTOJIE3HBIE UCKOTIAeMbIE, TOTIHBO,
BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

I/I3quHHe XHMUH B 8-9 Kitacce HAITpaBJICHO Ha JOCTUIKCHUC 06y‘IaIOH_[I/IMI/IC$I JJUYHOCTHBIX,
MCTANMPECAMETHBIX U IPCAMETHBIX PE3YJILTATOB OCBOCHUA yqe6Hor0 mpeameTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa30BaHMs JOCTHUTAIOTCS B XO/I€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCHUTATENbHOM AesiTebHOCTH Opranu3anuy B COOTBETCTBHH C
TpagULMOHHBIMA POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U 1yXOBHO-HPaBCTBEHHBIMH LIECHHOCTSIMHU, IIPUHATBIMU
B OOIIECTBE MPaBUJIAMH U HOPMaMHU NOBEJICHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAMOPa3BUTHS
U COLMAIN3alK 00y4aromIHUXCsl.

JIMYHOCTHBIE PEe3yIbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

ITaTproTHYeCcKOro BOCIIMTAHUS

1) HEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIICIHIO,
[IOHMMAaHHUS 3HAUEHUSI XUMUYECKOM HayKu B )KM3HU COBPEMEHHOI'O OOLIECTBA, CIOCOOHOCTH BIaJIETh
JOCTOBEPHOI MH(pOpMAIMEH O MEePEeSOBbIX JOCTHKEHUAX U OTKPBITUAX MUPOBOW U OTEUECTBEHHOM XMMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOHCTBE MUpa U OOIIECTBA;

Fpa)wlancxcoro BOCIIUTAHUA

2) MMPpCACTABJICHHA O COLIMAJIBHBIX HOPpMaX M IIpaBHJIaX MCKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.I€CTB€HHO HOH63HOﬁ, y‘le6HO-I/ICCJ'IeI[OBaTeJ'ILCKOI71, TBOpquKOﬁ u
APYrux BuJax ACATCIbHOCTHU; TOTOBHOCTHU K pa3H006pa3H0171 COBMECTHOM AeATeILHOCTH IIpH BBIITOJIHCHHUHU
y‘{e6HLIX, IMMO3HAaBAaTCJIbHBIX 3a/1a4, BBIIIOJJHCHUU XUMHYCCKUX SKCIICPUMEHTOB, CO3aHNN y‘Ie6HHX ITPOCKTOB,
CTpEMIJICHHUA K B3AMMOIIOHUMAHWIO U B3aUMOITIOMOIIHN B ITPOLECCE 3TOM y‘le6H01>i ACATCIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE MOBEICHUE U MOCTYIIKH CBOUX TOBapI/IIJ_Ieﬁ C IMO3UIMN HPABCTBCHHBIX U IIPABOBBIX HOPM C
y‘léTOM OCO3HAHHU MOCIEACTBUI IMMOCTYIIKOB;

LleHHOCTH HAYYHOT0 O3HAHUSA

3) MHPOBO33PEHYECKHX MPEICTABICHUI O BEIIECTBE M XMMUYECKOW PEaKIMy, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABIISAIONINX OCHOBY JUIsl TOHUMaHUS CYIIIHOCTH Hay4YHOI
KapTUHBI MUPA; MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPO/IbI, B3AUMOCBSI3AX
YesioBeKa C MPUPOJHON CPEeIoi, O pOJIM XMMHUHU B TIO3HAHUU ITHUX 3aKOHOMEPHOCTEH;

4) no3HaBaTEIbHBIX MOTHBOB, HAMIPABJICHHBIX HA TIOJTyYCHUE HOBBIX 3HAHHI 10 XUMUH, HEOOXOJUMBIX IS
00BsICHEHHS HAOII0AaEMbIX MPOLIECCOB U SIBICHUI;

5) mo3HaBaTebHON, MHPOPMAIIMOHHOW M YUTATEIbCKOM KYJIbTYpPBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTLHOM pabOThI ¢ y4EOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATypPOd, JOCTYIHBIMU TEXHUYECKUMHU
cpeacTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) nHTEpeca K 00yYECHHIO U ITO3HAHMUIO, JTI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO0, MPOEKTHON U HCCIEA0BATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHUS B AaJIbHEHIIIEM;

DopMHPOBaHMSA KYJIbTYPbI 310POBbS

7) 0CO3HAHHMS [IEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3710POBbIO, YCTAHOBKH Ha
3IIOPOBBIIT 00pa3 )KU3HU, OCO3HAHUS ITOCIIEACTBUN M HENPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS
QJIKOTOJI5, HAPKOTHKOB, KyPEHHUsI), HEOOXOIUMOCTH COOTIOZICHUS TTPaBuil 0€30MMaCHOCTH TIPH OOPAIICHHUH C
XUMHAYECKHMH BEIIECTBAMH B OBITY U PEeabHOM JKU3HU;

TpyaoBoro BoCnuTaHus
8) mHTepeca K MPaKTUIECKOMY H3YUYEeHHUIO MPOPECCHil U TpyIa pa3InuHOro poja, YBaKEHHE K TPYILY U



pe3yibTaTam TPYAOBOH IESTETLHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS PEAMETHBIX 3HAHUN TI0 XUMUH,
OCO3HAHHOTO BBIOOPA MHIMBUAYAIbHON TPAEKTOPUH MPOJOKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMUMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEIIHOM
poeCCHOHATILHOMN IEATEIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH; TOTOBHOCTh aJJallTUPOBATHCS B
npodeccHoHaIbHOM cpene;

IKOJ0TrH4€CKOr0 BOCIMTAHUS

9) 9KOJIOTHUYECKH 11eJIECO00Pa3HOro OTHOIICHHUS K MIPUPOIC KaK HCTOYHUKY KH3HH Ha 3eMiie, OCHOBE e
CYLIECTBOBAHMSI, MOHUMAaHHUSI LIGHHOCTH 3/I0pOBOTO 1 0e30macHoro o0pas3a >kM3HH, OTBETCTBEHHOT'O
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U ICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS [IEHHOCTH COOIOACHHUS
MpaBWJI OE30MMACHOTO MOBECHMS PU padOTE C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOLIUX 3I0POBBIO
U SKU3HH JIIOJICH;

10) criocoOHOCTH MPUMEHSThH 3HAHUS, TOJIy4aeMbIC ITPH U3YUCHUHM XUMUH, [T PEIICHHUS 3a/1a4, CBA3aHHBIX
C OKpY>Karolle NpUPOIHON CPENOM, MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM KYJIbTYpPbl, OCO3HAHUS
TJI00aTFHOTO XapaKTepa SKOJIOTHYEeCKUX MPOOJIeM H ITyTel UX PEIICHUS TTOCPEICTBOM METO/I0B XHMHH,

11) 5KOJIOTHYECKOTO MBIIIICHHS, YMEHHSI PYKOBOJICTBOBAThHCSI UM B IO3HABATEIBHON, KOMMYHUKATHBHOMN 1

COLIMAJIBHOM ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMeTHBIX Pe3yabTaTOB BBICISIOT 3HAYUMBIC I (DOPMHUPOBAHHS MHUPOBO33PCHHUS
oOIICHAYYHBIE TIOHATHUS (3aKOH, TCOPHSI, TPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMA, IMPOIIECC, SKCIICPUMEHT | JIp. ),
KOTOPBIC UCIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YICOHBIX MTPEeIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUH W3
ATUX MPEIMETOB (HOPMHUPOBATH MPECTABICHUE O 1IEIOCTHON HAYYHOU KapTUHE MHUPA, U YHUBEPCAITbHBIC
yueOHbIe JAelicTBUA (T03HABATENbHBIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIEUNBAIOT
(dhopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM
JIeSITETLHOCTH.

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOSHHS 00pa30BaTENIbHOMN MPOTrpaMMbl IO XUMUU OTPAXKAIOT OBJIAJICHUE
YHUBEPCAIbHBIMU [103HABATEIIbHBIMU JEHCTBUSMU, B TOM YUCIIE:

ba3oBbIMM JIOTHYECKUMU JeHCTBUSIMHU

1) yMeHHEM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIICHHUS IPH OCBOCHUH 3HAHHIA: PACKPBIBATH CMBICIT
XUMHUYECKUX TIOHATUH (BBIICIATH UX XapaKTepHbIe MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C APYTUMHU
MOHATHSIMH ), UCTIOIH30BATh MOHSATHUS TSl OOBSICHEHUS OTEIbHBIX (DAKTOB U SIBJICHUIA; BEIOUPATh OCHOBAHUS
Y KPUTEPHH T KIacCU(PUKAIINN XMMHYECKUX BEIIeCTB U XMMUUYECKUX PEAKIUii; YCTaHABIUBATh TPUUYUHHO-
CIICZICTBEHHBIE CBSI3U MEX1Yy 0OBEKTaMH U3YUEHUS; CTPOUTH JIOTHUECKUE paCcCYKAeHHs (MHIYKTHBHBIE,
J€YKTUBHBIE, 10 aHAJIOTHH); JIEJIaTh BBIBOJBI M 3aK/IIOYEHUS;

2) yMEHUEM IPUMEHSTH B IPOIIECCE TIO3HAHMS TIOHTHUS (IPEAMETHBIE U METaIIPEIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIN, UCIIOTIb3YyEMbIE B XUMHH, TPE0OPa30BBIBATH IIMPOKO MIPUMEHSIEMBIE B
XUMHH MOJETbHBIC MTPEICTABICHIS — XUMUYECKUI 3HAK (CHMBOJ dJIEMEHTa), XUMHUUYecKas (hopMmyIia u
ypaBHEHHE XUMUYECKOH peakiMi — MpH pelIeHUuH yueOHO-TI03HABAaTEeNbHBIX 3a/1a4; C Y4ETOM ITHX
MOJIETIbHBIX MPEICTABICHUH BHISBIISTH U XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKU U3y4aeMbIX 00 bEKTOB
— XMMHUYECKHX BEUIECTB U XUMHUUECKHUX PEaKIIHii; BBISBIATH O0IIHNE 3aKOHOMEPHOCTH, TPUUUHHO-
CJIE/ICTBEHHBIE CBSI3U U TPOTHUBOPEYMS B N3yYaEMBbIX MPOLIECCaX U SBJICHUSX; IPEIIaraTb KPUTEPUU IS
BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUUIA; CAMOCTOSITENIbHO BHIOMPATH CIOCO0 petieHus yueOHOM
3a/1auM (CpaBHUBATh HECKOJIbKO BapUAHTOB PEICHUs], BHIOMpATh HanOoJiee MOIXOAAIINN ¢ YIETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB);

Ba3oBbIMHE HCCI€I0BATEILCKHMH A€HCTBHSIMHA



3) yMEeHHEeM HCMOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, & TAKXKE B
Ka4ue€CTBC OCHOBHBI IJIs1 (l)OpMI/IpOBaHI/ISI THUIIOTE3bI IO MPOBCPKE MMPABUIIBHOCTU BbICKA3bIBACMbBIX Cy)KI[CHHﬁ;

4) npuoOpeTeHue OIbITa M0 UIAHKPOBAHHUIO, OPTaHU3AIMH U ITPOBEICHUIO YICHUIECKUX IKCIIEPUMEHTOB!
YMEHHUE HaOJII0JaTh 32 X0OJI0M IPOIecca, CaMOCTOSTEIBHO IPOTHO3UPOBATH €r0 pe3yabTat, (OpMyIUPOBAThH
O606IJ_I€HI/IH 1 BBIBOJIBI 11O pC3yJibTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICA0OBAaHHUA, COCTABIIATH OT4YET O
MpoJieITaHHOM padoTe;

PadoToii ¢ unpopmanmeit

5) yMeHneM BbIOUpaTh, aHAIM3UPOBATH M HHTEPIPETHPOBATh HHPOPMAIIHIO PA3TMIHBIX BHIOB U HOpPM
MIPEJICTABJICHHSI, TOJIy9aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEPATYypa XUMHUECKOTO
COJIep>KaHusl, CIIPABOYHbIE MOCOOus, pecypchl IHTepHEeTa); KpUTUYECKH OIIEHUBATH MPOTHBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHIO;

6) yMeHHEeM IPUMEHSTh Pa3InYHbIC METO/IbI U 3aIPOCHI ITPH MTOUCKE U 0TOOpE HH(POPMAITUH U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX IS BHITOJHEHUS Y4eOHBIX U TIO3HABATENbHBIX 3aa4 Ompe-
JeNEHHOTO TUIIA; TPUOOPETEHUE OMBbITa B 00JaCTH UCIIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIa/IeHUE KYJIbTYpOil aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBLHYIO (POpMY IpesicTaBiIeHHsI HHPOPMALIMK U WILTIOCTPUPOBATh
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku 1 ux
KOMOMHAIIUSAMH;

7) yMEHHEM KCIIOJIb30BaTh U aHATM3UPOBATH B IIPOIIECCE YIEOHOM U UCCIIeI0BATEIbCKOM IeITEIbHOCTH
MH(OPMAIIHIO O BIMSHUU TPOMBIIIIICHHOCTH, CEJTLCKOTO X03HCTBA U TPAHCIIOPTA HA COCTOSTHUE

OKpY>Karolle IPUPOIHOU CPEJIbL;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH eI CTBUSIMH

8) yMeHueM 3a1aBaTh BOMPOCHI (B XOJI€ TUATIOTA M/HJIH JUCKYCCHH) IO CYIIECTBY 00CYK/IaeMOil TEMBI,
(bopMyIHPOBATH CBOM MPEITIOKEHHUS OTHOCHTEIBHO BBITIOTHEHUS MPEI0KESHHON 33/1auu;

9) nproOpeTeHre ONbITa MPE3CHTAIMH PE3YJIbTATOB BHITOJHEHUS XMMUYECKOT0 3KCIIEPUMEHTA
(J1abopaToOpHOTO OMBITA, JTAOOPATOPHOU PAOOTHI IO HCCIIEIOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3anHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHHKAMH MTO3HABATEIILHON M HCCIIEI0BATEIbCKOM
JESITeTbHOCTH TIPU PEIICHUH BO3HUKAIOIINX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB U COTIACOBAHUS
no3unui (00CyXIeHNs, 0OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBUH,

oTpesieNieHue KPUTEPHUEB 110 OLIEHKE KaueCTBa BHIMOJIHEHHON paboThI U 1p.);

YHuBepcaabHBIMH PEryJsiTHBHBIMH ACHCTBUAMU

11) yMeHHEM caMOCTOSITEBHO ONPECIIATh e NeITeIbHOCTH, TNIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBAThH U NMPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JIEATEIBHOCTD, BHIOMpATh Hauboee
3¢ dEeKTUBHBIE CITOCOOBI peIIeHHs YUeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEILHO COCTABIIATh HITH
KOPPEKTUPOBATh IIPEITIOKEHHBIN aITOPUTM JAEUCTBUH IPU BBIIIOJIHEHUH 3aJaHUN C YYETOM IOJIY4CHUS
HOBBIX 3HaHHUH 00 N3yyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OLEHUBATH COOTBETCTBHE MOIYYEHHOTO
pe3yibTaTa 3asBJICHHOU LENH;

12) yMeHHeM UCTIONb30BATh U aHATU3UPOBATH KOHTEKCTBHI, MPeIaracMbie B YCIIOBHH 3aIaHH.

INPEAMETHBIE PE3YJIbTATBI

B COCTaBC HpellMeTHI:IX pe?)y.TII:TaTOB I10 OCBOCHHIO O6§I38.T€JIBHOI‘O COI[ep)KaHI/ISI, yCTaHOBJICHHOFO IIaHHOI‘/JI
MIPUMEPHON pabouel MporpaMMoi, BEIEISIOT: OCBOSHHBIE O0YYaIOIIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U
CIOCOOBI IEUCTBHH, crielMpUIECKUE TSl MPEIMETHON 00JaCTH «XHUMHS», BUIBI ACSITEIBHOCTH 110
MOJTYYEHUIO HOBOTO 3HAHMS, €T0 MHTEPIIPETAIINH, PEOOPa30BaHUIO U TPUMEHEHHIO B Pa3IUYHBIX YUCOHBIX U
HOBBIX CHTYaITUsX.



[TpenMeTHBIE pe3ynbTaThl OTPaXaOT CPOPMUPOBAHHOCTD Yy O0YUAIOIIUXCS CAEAYIOUINX YMEHUN:

8 KIIACC

1) packpwieams cmblci OCHOBHBIX XMMUYCCKHX TOHSITHIA: aTOM, MOJICKYJIa, XMMUYCCKHIA 3JIEMEHT, IIPOCTOE
BELIECTBO, CJIIO)KHOE BEIIECTBO, CMECh (OJTHOPO/IHASA U HEOJHOPO/IHAS ), BAJIGHTHOCTb, OTHOCUTEIbHAS
aTOMHasl U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast 10Jis
XUMHUYECKOT'0 3JIEMEHTa B COSMHEHUH, MOJIIPHBIA 00BEM, OKCU, KUCIIOTa, OCHOBAHUE, COJb,
ANEKTPOOTPHUIIATETILHOCTD, CTEIIEHb OKUCIICHUS, XUMUUYECKasl peakius, KiaccuuKalys peakuuid: peakiuu
COEIMHEHMS, PEaKLIUU Pa3JIOKEHUs, PeaKIMK 3aMEeILECHHS, peaklluu 0OMEeHa, 9K30- U SHA0TEPMUYECKUE
peakuuu; TermioBoi 3 ekt peakuuu; SApo aTomMa, SJIEKTPOHHBIH CI0H aToMa, aTOMHasi OpOUTaIb, paIHyC
aToMa, XUMUYECKasi CBS3b, MOJIAPHAS U HETOJIApHAs KOBAJIGHTHAS CBSI3b, MOHHAS CBS3b, HOH, KATHOH, aHHOH,
pacTBOp, MaccoBasi 0JIs1 BElleCcTBa (MPOLIEHTHAs KOHLEHTPaLUs1) B pacTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) ¥ IPUMEHSITh 3TH TOHATHSI
IIPU OTMCAHUH BEIIECTB U UX MPEBPAICHU;

3) ucnonv3z06ames XUMHYECKYIO CHMBOJIMKY ISl COCTaBJICHUS (POPMYIT BEIIECTB U YPABHEHUH XUMHUECKUX
peaKuuii;

4) onpedensimb BaJICHTHOCTH ATOMOB DJIEMCHTOB B OMHAPHBIX COCIUHCHUSX; CTCIICHD OKUCIICHHSI
AJICMEHTOB B OMHAPHBIX COSAMHCHUSX; IPUHAIICKHOCTD BEIIECTB K ONMPEACIEHHOMY KJIACCY COSAMHCHUM 110
(dbopMyIiaM; BUJ XUMUYCCKOU CBSI3U (KOBAJICHTHAS M MOHHAS) B HCOPTAaHUICCKUX COCMHCHUSX;

5) packpovieams cmoica Iepuoaudeckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAaHHE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT MX MOJIOkKeHUs B [lepuoanueckoit
CUCTEME; 3aKOHOB COXPaHEHMsI MAaCChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUS,
3aKOHa ABOTaJpO; OMKCHIBATh M XapaKTepU30BaTh TabnuuHyto popmy [leproandeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas nmoArpymnmna (A-rpynmna)» u «nodouyHas noarpymnmna (b-
Tpymma)», Majble U 00JbIIINe TePUOIbl; COOTHOCUTH 0003HAUEHUS, KOTOPBIE HMEIOTCS B TaONIHUIIe
«Ilepuognueckas cucreMa xumudeckux 3nemMeHToB [1. 1. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHKAMU
CTPOCHHS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3aps[ sSApa, 00IIee YHCIO FIEKTPOHOB U
pacrnpeesieHre Ux 1o JIEKTPOHHBIM CII0SIM);

6) rraccuguyuposams XAMUIECKUE DIIEMEHTHI; HEOPTraHUYECKUE BEIIECTBA; XUMUYECKHE peakinu (1o
YHCIy U COCTAaBY YYacTBYIOIIUX B PEaKIIUU BEUIECTB, MO TEIJIOBOMY 3P HEKTY);

7) xapaxmepuzosamsv (onucviéams) OOIE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/1asi ONMCAHNE TPUMEPAMH MOJIEKYIISIPHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

8) npoenosuposams CBOWCTBA BELIECTB B 3aBUCHMOCTH OT MX KAUYECTBEHHOTO COCTaBa; BOBMOXHOCTH
MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;

9) ebiuuCIAMb OTHOCUTEILHYIO MOJICKYJISIPHYIO i MOJISIPHYEO MacChl BEIIIECTB; MACCOBYIO JIOJTIO
XUMHUYECKOT0 3JIEMEHTA 10 popMyJsie COeAMHEHUS; MAaCCOBYIO JIOJIO BELIECTBA B PaCTBOPE; MPOBOIUTH
pacy€Thl 10 YPAaBHEHHUIO XUMUYECKOM PEeaKInu;

10) npumensimob OCHOBHBIC OTIEPAIIMH MBICIUTEILHOMN JEITEIbHOCTH — aHAJIN3 U CHHTE3, CPAaBHEHUE,
000011IeHIEe, CUCTEeMAaTH3AINI0, KITACCU(PUKAIIHIO, BBISIBJICHUE TPHYUHHO-CIICICTBEHHBIX CBSI3EH — ISt
W3Y4YEHHUSI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLU; eCTECTBEHHO-HAyYHbI€ METO/IbI TO3HAHUS —
Ha0II0IeHUE, U3MEPEHNE, MOJICTTUPOBAHKE, SKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIH );

11) credosams nipaBUIaM MOJIL30BAHMSI XUMHUYECKOM MTOCYI0H 1 JTAOOPaTOPHBIM 000PYIOBAaHHEM, a TAKXKe
npaBHiIaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH IO BBIITOJIHEHUIO J1a00paTOPHBIX
XUMHAYECKHUX OIBITOB I10 MOJYYSHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOJOPOIA U KUCIOPOIa),
IIPUTOTOBJIEHUIO PACTBOPOB € OIPEAEIEHHON MAaCCOBOM 0JIEM paCTBOPEHHOIO BEUIECTBA; IIJIAHUPOBATh U
MIPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TOMOIIIbIO



MHIUKATOPOB (JIakMyc, peHosranenH, MeTHIIOPAHX U JAp.).

9 KUIACC

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHUX MMOHSATHIA: XUMHUUYECKHI 3JICMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHCJICHUS, XUMUYECKas peaKIus, XMMUIecKasl CBS3b, TEIIOBOI 3 (PeKT peakiuu, MoJib, MOJISIPHBIN 00BEM,
PacTBOP; AIEKTPOIUTHI, HEINEKTPOIUTHI, SIEKTPOIUTHUECKAs JUCCOLUAIS, peaKllMi HOHHOTO OOMeHa,
KaTajan3aTop, XMMUYEeCKoe paBHOBECHE, OOpaTUMble U HeoOpaTUMbIE PEeaKIIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE, AJJIOTPOIUS,
amM(pOTepHOCTh, XUMUYECKas CBSA3b (KOBAJICHTHASI, MOHHASI, METAJITNYECKas ), KpUCTAJUTMYECKas peiéTka,
KOppPO3Usl METAJIOB, CIUJIaBbl; CKOPOCTh XUMUYECKON pEAKLUHU, IPEAEIBHO JI0IYCTUMAasl KOHLIEHTpalus
(ITIK) Bemiectna;

2) unIrOCmpupo8ams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHIA (CM. 1. 1) M IPUMEHSITh 3TH MOHSATHS
IIPY OIIMCAHUM BELLECTB U UX IIPEBPALICHMUI;

3) ucnonv306ams XMMUYECKYIO CHMBOJIMKY JUIS COCTABJICHUS (POPMYJT BEIIECTB U YPAaBHECHUH XUMHYCCKUX
peaKuuii;

4) onpedensimo BAICHTHOCTb U CTEIICHb OKUCIICHHUS XUMHUYECKHUX JIEMCHTOB B COCIUHECHUSIX PA3ITMYHOTO
COCTaBa; MPUHAJIEKHOCTh BELECTB K ONpPEACIEHHOMY KJ1acCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBSI3M (KOBAJICHTHAs, HIOHHAsI, METAJJIMYECKAsl) B HEOPraHMUECKUX COSAUHEHMSIX; 3apsi/i HOHA I10 XUMUYECKON
bopmyrie; xapakTep cpeibl B BOAHBIX PACTBOpaX HEOPTaHMYECKUX COCTUHEHUH, TUI KPUCTAJUTMIECKON
PELIETKY KOHKPETHOI'O BELIECTBA;

5) packpovieams cmoica Tepuoaudeckoro 3akona J[. . MeneneeBa v JI6MOHCTPUPOBATH €T0 MOHUMAaHHE:
OIUCBIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy [leproanyeckoit cucTeMbl XUMUYECKUX JIEMEHTOB:
pa3nuyaTh MOHITHS «TJaBHas noArpymnmna (A-rpymnmna)» u «modbounas noarpymmna (b-rpymnma)y, Mansie u
OoJIbIIIME IEPUO/IbI; COOTHOCUTH 0003HaUEHHsI, KOTOPbIE HMEIOTCS B IEPUOINYECKOM TabsIuIe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3aps] sipa, olIiee Yucio
3JIEKTPOHOB U pacHpeieNIeHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00IIHEe 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COCIUHEHH B NpeAeIax MajblX IIEPHOIOB U INIABHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposams XAMUYECKHE HIEMEHTHI; HEOPIraHHUECKUE BEIIECTBA; XUMHUUECKUE PEaKIuH (1o
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEMIIOBOMY 3P PEKTY, 10 U3MEHEHHUIO CTETIeHeH
OKHCIICHUSI XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (OMUCHIBATH) OOIIHME ¥ CHICIHM(PUUCCKHE XMMUYCCKHE CBOWCTBA MPOCTHIX U CIIOKHBIX
BELIECTB, TOATBEPXK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOLINX
XUMHYECKUX PEAKIINI;

8) cocmaensmv ypaBHEHHS 3JIEKTPOIUTHYECKOM UCCOIMALIMK KUCIIOT, IIEIOYUEH U COJIeH; MOTHBIEC ’
COKpaIllEHHbIE YPaBHEHUS peakIii HOHHOT0 0OMeHa; ypaBHEHHs peakiiil, MOATBEPKIAIOIINX
CYLIECTBOBAHME F€HETUUECKOM CBSI3M MEX/y BELLIECTBAMH Pa3JINYHBIX KJIACCOB;

9) packpvieams cyuHOCmMb OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUI TOCPEICTBOM COCTABICHHS
3JIEKTPOHHOTO OajaHca 3TUX PeaKIMii;

10) npoerosuposams cBOWCTBA BEIIECTB B 3aBUCIMOCTH OT UX CTPOCHHS; BOSMOYKHOCTH IMPOTEKAHUS
XUMHUYECKUX MPEBPAILICHUN B PA3IMYHBIX YCIOBHSIX;

11) evluucasims OTHOCUTEIBHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MacChl BEILIECTB; MAaCCOBYIO JIOJFO
XUMHUYECKOT0 3JIeMeHTa 1o (HopMyJie COeTMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOJIUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON pPEaKIUu;

12) crneoosamsv npaBuiiaM MOJIb30BaHHUS XUMHUYECKOM OCYI0H 1 TaOOpaTOpHBIM 000pYIOBAaHHEM, a TAKKE

npaBUjIaM OOpAICHHUs C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH IO BBIITOJIHEHHIO Ja00paTOPHBIX



XMUMHUYECKHX OIMBITOB MO MOJTYYEHHUIO U COOMPaHUIO Ia3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKHCIIOTO Ta3a);

13) nposooums peaxiyu, MOATBEPIKIAFONINE KAYeCTBECHHBIN COCTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATh
OIBITHBIM ITyTEM XJIOpU[-, OpOMUI-, HOJH -, KapOoHaT-, pocdar-, cunmkar-, cynbhar-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHUS U HOHBI M3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKHX
BEILIECTB;

14) npumensimsb OCHOBHBIC OTIEPAIIMU MBICIUTEIBHON JISSTEIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
000011eHne, CHCTEMATH3aIINIO, BBISIBIICHHE IIPUYMHHO-CIICACTBCHHBIX CBA3EH — IS H3YUCHHS CBOHCTB
BEIIECTB M XUMHUYECKUX PEaKIUi; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOII0/ICHUE, H3MEPEHHE,

MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIEHHBIN).



TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
Ne | HammenoBanme pa3aesioB M TeM NMPOrpaMMbI KoanuecTBo yacos JyekTpoHHbIE (HU(PPOBHIE) 06pa3oBaTeIbHBIE PECYPCHI
n/n
BCEro (| KOHTPOJIbHbIC | MPAKTHYECKUE
paéoTbI paéoTbI
Pasuen 1. HepBonaqam,m,le XUMHYECCKHE NMOHATHSA
1.1. [ Xumus — BakHast 00J1aCTh €CTECTBO3ZHAHHS H 5 https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
npaKTuqecxoﬁ JeATECJIbHOCTH Ye/I0OBEKa
1.2. | BemecrBa 15 https://foxford.ru/wiki/himiya/klassifikatsiya-himicheskih-reaktsiy
H XMMHYeCKHe peakIun
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
15840/fizicheskie-i-khimicheskie-iavleniia-211459/re-5344616¢-b08e-42c1-b34b-76ceae8cdd85
Hroro no pa3zneny 20
Pasnen 2. BaxkHeiilne npecTaBuTe M HEOPIraHUYECKUX BeLECTB
2.1. | Bo3ayx. Kuciiopon. Ionsitie 06 oxcuaax 5 https://resh.edu.ru/subject/lesson/2447/main/
https://demo.videouroki.net/razrabotki/poniatiie-ob-oksidakh-okislieniie-gorieniie-usloviia-vozniknovieniia-i-priekrash.html
2.2. | Bomopon. 5 https://foxford.ru/wiki/himiya/vodorod-ego-fizicheskie-i-himicheskie-svoystva
TTonsiTHE 0 KHCJIOTAX M COJISAAX
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-
13840/re-007aeae0-fef4-45ce-935e-62e66b67c115
2.3. | KoJn4yecTBeHHbIE OTHOIIEHUSI B XUMMH 4
2.4. | Bona. PactBopsl. [ToHsiTHE 06 OCHOBaHMSIX 5 https://videouroki.net/razrabotki/voda-rastvory-rastvorieniie.html
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/sostav-rastvorov-58607/re-9a9d2edd-f7f1-4c7c-b106-9fbla2facOf7
2.5. | OcHoOBHBIE KJIACCHI HEOPTAHUYECKUX 11 https://iwww.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv-194235/re-
coeMHEeHHiT a01b9a83-e412-44d8-b12f-albfl6aa7772
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
HWroro no pa3zzeny 30

Paznen 3. Ilepnoauyecknii 3akon u Iepuoanyueckasi cucreMa XUMHYe
CTpoenue aToMOB. XHMHYeCKast CBSI3b. OKHCINTETbHO-BOCCTAHOBHTETbHBIE PeaKIHH

ckux jiementoB JI. U. MenaeseeBa.

3.1. | Tlepuoauueckuii 3axon u [lepuoanyeckasi cucrema 7 https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-
xumMuvecknx 3jemenToB /1. U. MenneneeBa. Ctpoenue 16396 1#:~:text=IIepnonnyeckas%20cucrema’o20-
aToma %20rpaduaeckoe%20BbIpakenue,supe%o20moooro%20aToma%203Toro%203emeHTa
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961
3.2. | Xumuueckast cBsizb. OKHCIUTENLHO-BOCCTAHOBUTE/ILHbIE 8 https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-reaktsii
peakuuu
HWroro no pazneny: 15



https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://foxford.ru/wiki/himiya/klassifikatsiya-himicheskih-reaktsiy
http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
https://resh.edu.ru/subject/lesson/2447/main/
https://demo.videouroki.net/razrabotki/poniatiie-ob-oksidakh-okislieniie-gorieniie-usloviia-vozniknovieniia-i-priekrash.html
https://foxford.ru/wiki/himiya/vodorod-ego-fizicheskie-i-himicheskie-svoystva
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-
https://videouroki.net/razrabotki/voda-rastvory-rastvorieniie.html
http://www.yaklass.ru/p/himija/8-klass/rastvory-58606/sostav-rastvorov-58607/re-9a9d2edd-f7f1-4c7c-b106-9fb1a2fac0f7
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv-194235/re-
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
http://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-
http://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961
https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-reaktsii

PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 7
9 KJIACC
Ne | HammenoBanue pa3jesioB H TeM HPOrPaMMBbI KosnuectBo yacos Dy1ekTpoHHbIe (HU(POBBIE) 06pa3oBaTeIbHbIE PeCypPChl
n/n
BCEro | KOHTPOJIbHBIC | TIPAKTHYCCKHE
padoTsI padoTsI
Pa3zjnes 1. BenecTBO M XMMHUYECKHE PeaKUU
1.1. | IloBTOpeHue 1 yriyb.ieHne 3HAHUI OCHOBHBIX Pa3eJI0B 5 https://videouroki.net/razrabotki/urok-khimii-povtorenie-izuchennogo-materiala-v-8-klasse.html
Kypca 8 kJjacca
1.2. | OcHOBHBIe 3aKOHOMEPHOCTH XHMHYECKHX PeaKuuii 4 https://znanio.ru/media/prezentatsiya_osnovnye_zakonomernosti_himicheskih_reaktsij_9_klass-63248
https://videouroki.net/razrabotki/zakonomernosti-protekaniya-khimicheskikh-reaktsiy-obobshchenie.html
1.3. | DaekrposmTHYecKas quccounanusi. Xumuveckue peakuuu B | 8 https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
pacrBopax dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://foxford.ru/wiki/himiya/teoriya-elektroliticheskoy-dissotsiatsii-ted
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/elektrolity-i-neelektrolity-88879/re-0bb77687-93a2-4244-8af 4-
54a10510db05
Hroro no pa3zneny 17
Pa3gen 2. HemeTa/uibl M MX COeTHHEHHSI
2.1. | O6mas xapaKTepuCTHKA XHMHYECKUX 21eMeHTOB VIIA- 4 https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110/re-798cd5b5-
rpynnsl. ['ajiorenst 38ea-48f2-aed3-2d2396cded6f
2.2. | O0mas xapakTepuCTHKA XHMHYECKHUX J1eMeHTOB VIA- 5 https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314/re-a1f2cdc2-2459-4002-
rpynnsl. Cepa u eé coeAMHeHUsI 9341-11ca09872e70
2.3. | OO0was XapaKTepUCTHKA XHMHYECKHX 2/1eMeHTOB VA- 7 https://videouroki.net/razrabotki/urok-khimii-obshchaya-kharakteristika-elementov-v-a-gruppy-azot-fosfor-i-ikh-
rpynnsi. A30t, pocdop u uX coeMHEHUs soedineniya.html
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
2.4. | O0wmas xapaKTepuCTHKA XHMHYIEeCKHX 21eMeHToB IVA- 8 https://videouroki.net/razrabotki/priezientatsiia-na-tiemu-ughlierod-i-kriemnii-oksidy-ughlieroda-i-kriemniia.html
rpynnbl.
Yraepoa u KpeMHUI ¥ UX COeTMHEHHST
HWroro o pazzuery 24
Paszgen 3. MeTauibl H MX COeTHHEHHSI
3.1. | OGue cBoOiicTBAa METAJLIIOB 4 https:/www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-1adc1c2a-185e-4836-b452-
6371aea6308f



https://videouroki.net/razrabotki/urok-khimii-povtorenie-izuchennogo-materiala-v-8-klasse.html
https://znanio.ru/media/prezentatsiya_osnovnye_zakonomernosti_himicheskih_reaktsij_9_klass-63248
https://videouroki.net/razrabotki/zakonomernosti-protekaniya-khimicheskikh-reaktsiy-obobshchenie.html
https://foxford.ru/wiki/himiya/teoriya-elektroliticheskoy-dissotsiatsii-ted
http://www.yaklass.ru/p/himija/8-klass/rastvory-58606/elektrolity-i-neelektrolity-88879/re-0bb77687-93a2-4244-8af4-
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110/re-798cd5b5-
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314/re-a1f2cdc2-2459-4002-
https://videouroki.net/razrabotki/urok-khimii-obshchaya-kharakteristika-elementov-v-a-gruppy-azot-fosfor-i-ikh-%20soedineniya.html
https://videouroki.net/razrabotki/urok-khimii-obshchaya-kharakteristika-elementov-v-a-gruppy-azot-fosfor-i-ikh-%20soedineniya.html
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://videouroki.net/razrabotki/priezientatsiia-na-tiemu-ughlierod-i-kriemnii-oksidy-ughlieroda-i-kriemniia.html
http://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-1adc1c2a-185e-4836-b452-

3.2. | BaxkHelmue MeTAIbI M HX COeIUHEHHUST 16 https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-1adc1c2a-185e-4836-b452-
6371aea6308f
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-
schelochnozemelnye-metally-alyuminiy

HWroro no pazaeny: 20

Pa3znen 4. Xumusi v oKpy:kaomas cpeja

4.1. | BemecTBa M MATEPHAJbI B )KH3HH YeI0BeKa 3 https://resh.edu.ru/subject/lesson/3504/conspect/

HWroro no pazaeny: 3

PeszepBHOe Bpemst 4
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INIOYPOYHOE IVTAHUPOBAHHUE

8 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

BCer

KOHTPOJILHbIE
padoThI

NMpaKTHYeCKne
padoThI

Buael, popmsl
KOHTPOJIsA

IIpenmet xumuu. Ponb xumun B
JKA3HU YeI0BEKA

XuMus B CUCTEME HayK.
Mertoapl N03HAHUS B XUMHH

3HaKOMCTBO C TIpaBUJIaMH
0e30macHOCTH 1 TpHUEMaMH
paboTHl B XUMHYECKOU
naboparopuu. [IpakTudeckas
pabota Ne 1. [IpaBuna paboThl
B J1a00OpaTOPUH U TIPUEMBI
oOparieHus ¢ 1adopaTopHBIM
o0opynoBaHUEM

Tena u Bewmecrsa. PuznuecKue
CBOMCTBa BEUIECTB. ATperaTHOE
COCTOSTHHE BELIECTB

UucTele BelecTBa U CMECH.
Crioco0ObI pa3ieicHUs CMecei

[TpakTrueckas padora: Ne 2.
Paznenenune cmeceit (Ha
prUMepe OYUCTKH OBAPEHHON
COJIH)

Atomsl 1 Mostekynbl. [IpocTeie
Y CJIO’KHBIE BEIIECTBA

XHUMHYECKHE DIIEMEHTEL. 3HAKH
(CUMBOJIBI) XUMHYECKHX
SJIEMEHTOB

ATOMHO-MOJIEKYJISIPHOE
y4ueHue. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTB

10.

Xumudeckast popmyia.
BanenTHOCTh aTOMOB
XUMHAYECKHUX DJIEMEHTOB

11.

CocraBiieHre XUMAYECKUX
(hopMyJT IO BAJICHTHOCTH.

Haxoxxnenne BaJIeHTHOCTH
XUMHNYCCKHUX DJICMECHTOB I10

dopmyiie

12.

OTHOCHUTENbHAS aTOMHAS
Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAsT Macca

13.

Pemenne 3ama4 Ha BEIYHCICHIE
OTHOCHUTEIILHOW MOJIEKYIISIPHOI
MAacChI BEIIECTB

14.

MaccoBas 1011 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUN

15.

Penrenue 3a7a4 Ha BEIYMCIICHHUE
MacCOBOM JOJIH XUMHUUECKOTO
3JIEMEHTA 110 OopMyIIe
COEIMHEHMS

16.

du3nueckue 1 XUMHIECCKHC
SIBJICHUSI. XUMHUYECKast peaKknusa

17.

IIpu3naku u ycinoBus
MPOTEKAHUS XUMHIECKUX




peaxiuit

18.

3aK0H COXpaHECHHS MacChl
BemecTB. M.B. JJomonocoB —
YUEHBIN-IHIUKIIOTIETUCT

19.

XHUMUYECKHE ypaBHEHUS

20.

THUbI XUMUYECKUX PEAKLIUI
(coenrHEHUS, Pa3I0KEHU,
3aMeIICHISI, OOMEHA)

21.

Ypok 00001meHus 1
cUcTeMaTH3alluy 3HAaHUHI

22.

YPpoK KOHTPOJIs 3HAHUM

23.

Bo3ayx — cmecs razos. Coctas
BO3yXa

24,

TemnoBoii 3PPEeKT XUMUIECKOH
peaKIuu, MOHATHE O
TEPMOXUMHYECKOM YpaBHEHHH,
9K30- U SHIOTEPMHYECKUX
peaKnusx

25.

Crioco0bI TOTyYeHHS
KHCJIOpOJia B JTAOOPAaTOPUU U
IMPOMBIIIIJICHHOCTH.
[IpumeHeHue Kuciaopoaa

26.

[TpakTiueckas padora Ne 3.
[Mony4enue u cobupanue
KUCIIOPOJ1a, U3y4YEHHE ero
CBOMCTB

217.

Kpyrosopot kucnopoza B
npupojie. TormuBo (yrois u
MeTaH). 3arpsi3HeHHEe BO3/LyXa,
CHOCOO0BI €r0 NPEAOTBPAILECHHS.
Yeunenue napHUKOBOIO
saddekra, pazpynieHue
030HOBOTO CJIOSI

28.

Bonopon — xummnueckuii
3JIEMEHT M IIPOCTOE BELIECTBO.
Haxoxnenue B npupoze,
¢bu3nUecKue 1 XUMHIECCKHE
CBOMiCTBa (Ha mpuMepe
B3aUMOJICHCTBUSI C
HEMeTaJJIaMU B OKCHJIAMU
METaJIJIOB), MPUMEHEHNE,
CHOCOOBI TOTYUCHHS

29.

[pakTrdeckas padora Ne 4.
[Monyuenue u cobupanue
BOJIOPO/Ia, H3YYCHHE €ro
CBOICTB

30.

TloHsiTHE O KHCIIOTAaX U COJISIX

31.

Komnunuectso BemrecTBa. Moib.
MonspHuas macca

32.

3akoH ABoranapo. MomspHBIT
00BEM ra3zoB

33.

Pemenne 3amau Ha
B3aMMOCBSI3b KOJIMYECTBA
BellleCTBa, 00bEMA M MacChl
ra3oB. PacuéTel 1o
XUMHUYECKUM YPaBHEHUSIM

34.

Pacuétel no xumMmudeckum
ypaBHeHUsM. [I[pumeHeHne
3aKoHa ABOrajpo




35.

dusnyeckue CBOMCTBA BOJEI.
AHanm3 B CHHTE3 — METOJIBI
M3YYCHHS COCTaBa BOJIBI.
XHUMHAYECKHE CBOMCTBA BOIBI
(peakiuu ¢ MeTalIaMH,
OKCHUJIaMH METAJIJIOB U
HEMETAaJUIOB)

36.

TTousitre 06 OCHOBaHUSAX U
HHAMKATOpax

37.

Bopaa kak pacTBopuTenb.
PactBops1. PacTBOpuMOCTB
BCIIIECTB B Bojic. HacwImeHnkIe
Y HEHACBILLIEHHBIE PACTBOPBI

38.

KoHuentparus pacTBopoB.
MaccoBas 10114 BeLeCTBa B
pactBope. Briuncnenusi ¢
HUCIIOJIB30BaHUEM ITOHATUA
«MaccoBasi IOJIS BEUIeCTBA B
pacTBope»

39.

[Mpaktudeckas pabora Ne 5.
[IpuroroBnenue pacTBOPOB C
OnpeenEHHON KOHIIEHTpauuen

40.

Ponr pacTBOpoB B npupoie U B
JKU3HH yenoBeka. KpyroBopot
BOJIBI B IPUpOJE. 3arpsi3HEHNE
MpUPOJHBIX BoA. OXpaHa U
OYHCTKA IPUPOJIHBIX BOX

41.

IlepBble MONBITKH
KJIAaCCU(UKAIIMH XUMHYECKUX
snemeHnToB. [lonsTre 0
rpyInax CXOJHBIX JJIEMEHTOB
(1menovHbIe U
II€JI0YHO3EMETIbHbIE METAIIIBI,
rajJoreHbl, ”HEPTHBIE Ta3bl).
OneMeHTbI, KOTOpBIE 00Pa3yIoT
am$oTepHbIE OKCUIBI U
THIPOKCH/TBI

42.

Honnas xumMudeckas CBSI3b

43.

Knaccudukarus
HEOPraHWYECKUX COETMHECHUI

44,

OKcHIBI: COCTaB,
KJaccuQuKarys (OCHOBHbBIE,
KHCIIOTHBIC, aM(OTEPHEIE,
HEeCcoJIe00pas3yroIue),
HOMEHKJIATypa
(MexyHapoHas U
TpuBHanbHas). [lomyuenue n
XUMHYCCKHE CBOMCTBA
KHCJIOTHBIX ¥ OCHOBHBIX
OKCHJIOB

45,

OCHOBaHHUS: COCTaB,
KJaccuUKaIys,
HOMCHKJIATypa
(MexmyHapoaHas U
TpUBHAIbHAs), QU3NUECKHE U
XMMHUYECKHE CBOWCTBA,
CHOCOOBI TOTyYCHHS

46.

AmpoTepHbIe OKCUABI 1
THIIPOKCHUIBL, UX CBOICTBA U
MOJTyYeHHUE

47.

Kwucnotsr: cocras,




KJIaccuUKaIys,
HOMEHKJIaTypa, (pr3udecKue
CBOICTBa

48.

Kucnotsr: xumuueckue
CBOWCTBA, CIIOCOOBI TOJIyYCHHUS.
Psi akTMBHOCTH MeTasIoB

49.

Comu (cpennue):
HOMEHKJIIaTypa, CII0COObI
MOJTY4EHUs], B3aUMOJICHCTBHUE
COJIeH ¢ METaJlJIaMHu,
KHCIIOTaMH, IIeJI0YaMH U
COIISIMHU

50.

Brruncnenus mo YpPaBHECHUAM
XUMHYSCKOM peakonun

51.

['enernueckas cBI3b MEXKIY
KJIacCaMU HEOPTaHUYECKHUX
COeIUHEHUN

52.

[Mpaktuueckas pabora Ne 6.
Perenune sxcriepuMeHTAIBHBIX
3a1a4 1o Teme «OCHOBHbIE
KJIaCChl HEOPTaHMUECKUX
COEAVIHEHUI»

53.

Ypok 06001meHus u
cucTeMaTH3aluy 3HAaHUM

54.

YPOK KOHTpPOJIS 3HAHUM

55.

Ypok 06001meHus u
cUCTeMaTH3alluy 3HAHUH

56.

Crpoenue atomoB. CocTaB
aTOMHBIX si7iep. M30TomBL.
OnekTpoHsl. Ouznueckuin
CMBICT TOPAIKOBOTO HOMEpa
3JIeMEHTa

57.

[lepuonnueckuii 3aK0H 1
[lepuoamueckas cucrema
XUMHUYECKUX dieMeHToB J[. 1.
Menneneesa. [lepuonst,
TPYIIIBI, TOATPYIIIHL
DuU3HYECKU CMBICT HOMEPOB
MIePHOJIa U TPYIIIIHI

58.

CtpoeHue 31eKTPOHHBIX
00oJt04ek aToMoB TiepBhIX 20
XUMHYECKUX JJIEMEHTOB
nepuoanyeckoi cuctemst . U.
Menneneena

59.

XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA T10 €r0 TOJI0KEHHIO B
nepuoanueckon cucreme /1. 1.
MenpeneeBa

60.

3HaueHNe MePHOANIECKOTO
3aKOHA U IEPUOJUYECKOMN
CHUCTEMbI XUMHNUYCCKUX
3JIEMEHTOB U1 Pa3BUTHUs HAYKU
u npaktuku. J. 1. Mennenees
— Y4€HBIi, NIe1aror u
rpakJIaHUH

61.

YpOK KOHTpOJIS 3HAHUM

62.

DIIeKTPOOTPHUIIATEIIEHOCTE
aTOMOB XHMHYECKUX
3JIEMEHTOB. XUMHUYECKAs CBS3b:
KOBaJICHTHAS MOJISIpHAS




KOBAJICHTHas HCTIOJIAApHAasA

63.

CreneHs OKUCIIEHUS

64.

OKHCIUTETBHO-
BOCCTAaHOBUTEJIBHBIC PEAKIHH
(OBP). [Ipomeccs! oOKuCICHUS U
BOCCTaHOBJIECHUS. OKUCITUTEH
W BOCCTaHOBUTEIU

65.

CocraBrenne ypaBHEeHAN
OKHCIIUTENBHO-
BOCCTAHOBHUTENBHBIX PEAKINH 1
CX€M DJIEKTPOHHOT0 OajlaHca

66.

Ypok 06001meHns 1
CUCTEMAaTU3AINN 3HAHUH

67.

Ypok pa3BUBAIOLIETO KOHTPOJIA
3HAaHUN. XUMUS B IEUCTBUH

68.

Kucnopon — xumuueckuii
9JIEMEHT U MPOCTOE BEUIECTBO.
O30H. Haxoxaenue kuciaopoaa
B TIpHUpO/Ie, (pr3udeckne u
XUMHUYECKHUE CBOMCTBA
(peakuuu OKHCIICHUS,
ropenwue). [lonsTie 06 oxcumax

OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

BCEro

KOHTPOJIbHbIE
padoTbI

NpaKkTHYeCKue
padoTsI

Buapl,
dopmbi
KOHTPOJI

1

Knaccuduxkarus u HoMeHKIaTypa
HEOPraHWMYECKHUX BEIICCTB
(MexayHapoaHast ¥ TPUBHAIIBHAS)

ITepuonuueckuit 3aK0H.
ITepuonnueckas cucrema
XAUMUYECKUX 31eMeHToB [{. M.
MenpneneeBa. CTpoeHue aTOMOB

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKUX DJIEMEHTOB
MEPBBIX TPEX NEPHUOJIOB, KAJIHS,
KaJIBIIMS ¥ UX COCTMHCHUH B
COOTBETCTBHH C IIOJIOXKCHHUEM B
MEPUOJNYECKON CUCTEME U
CTPOEHUEM ATOMOB

XnUMHUUeCcKre CBOMCTBA BEIIIECTB,
OTHOCAIIIUXCA K paSJII/I‘-IHI)IM
KJIacCaM HEOPTaHUYECKUX
COCAUHCHHM, NX TeHETHUCCKAS
CBs3b

CrtpoeHue BelecTBa: BUIbI
XUMHAYECKOH CBSI3H. THITBI
KPUCTAIDTHYECKUX PEIIETOK,
3aBHCHMOCTbH CBOMCTB BEIIECTBA
OT THUIA KPUCTAILTHYECKOM
pemeéTKN

Knaccudukanus xuMuaeckux
PEaKLUi1 10 PA3IUYHBIM
MIpU3HaKaM (110 YUCITy U COCTaBY
YYacTBYIOIIMX B PEAKLUH
BEIIECTB, MO TEIJIOBOMY YD HEKTY,
10 U3MEHEHHUIO CTENECHEN
OKHCJICHUSI XUMHUYECKHX
3JIEMEHTOB, IO 00PAaTUMOCTH, TI0
YYaCTHIO KaTaau3aropa). IK30- U
9HIOTEPMUYECKHE PEAKIIVH,
TEPMOXUMUYCCKUEC YPABHCHUA

[ToHsiTHE O CKOPOCTH XUMHUYECKOU
peakmun. [loHSITHE O TOMOTEHHBIX
Y TETEPOTCHHBIX PEAKIIHSIX.
@akTOphl, BAUSAIOLUE HA CKOPOCTh
XUMUYECKOHN peakinu

[NonsiTHEe 06 OOpaTUMBIX U
HEOOPaTHUMBIX XMMHUYECKUX
peakuusix. [Tonstue o
XMMUYECKOM PaBHOBECHH

@aKTOphl, BIUAIONIUE HA
CMEIICHUE XUMUYECKOTO
paBHOBECHS

10.

MexaHu3M OKUCIIUTEIEHO-
BOCCTaHOBUTEIBLHBIX pEaKIuit
(2TTeKTPOHHBIN Oaanc
OKUCIIUTEITEHO-
BOCCTAHOBHUTEIILHON PEaKIINm)




11.

Teopus 31EKTPOTUTHIECKON
JUCCOIMAINH. DIICKTPOIUTHI U
HEeRNIeKTPOoNuTHl. KaTnonsl,
aHMOHBL. MeXaHu3M AMCCOIHAIINT
BEILIECTB C PA3TUUYHBIMHU BUAAMHU
XUMHYECKOHN CBA3U

12.

Crenens nqucconranun. CHIbHBIE
U CJIa0bIC AIIEKTPOIUTHI

13.

Peaknnu nonnoro oomeHa,
YCIIOBHSI UX TpoTeKaHus. MloHHbIe
YpaBHEHUS peakuui

14.

XHUMHYECKHE CBOMCTBA KUCIIOT B
CBETE IpeACTaBICHUH 00
AIEKTPOIUTHICCKON TUCCOITHAITAN

15.

XHAMHYECKHE CBOMCTBA OCHOBAaHUN
B CBETE MPEACTABICHUI 00
AIEKTPOIUTUIECCKON JUCCOUALIUN

16.

XUMHUYeCKHe CBOMCTBA CoJiei B
CBETE MpEeICTaBICHUN 00
AIEKTPOIUTUIECKON TUCCOITUAIINN

17.

[TonsiTue 0 ruaponuse conen

18.

KauecTBenHble peakuu Ha
KaTHUOHbI 1 aHUOHBbI

19.

[IpakTuueckas padora Nel.
Pemenne OKCIICPUMCHTAJIbHBIX
3ajad 10 TeMe
"DNeKTpONUTHYECKAS
Juccoruanys”

20.

Ypok 00001meHs 1
cUCTeMaTH3aIy 3HAHUN

21.

YPOK KOHTPOJISI 3HAHUM

22.

OOmas xapakTepuCTHKa
ranoreHoB. OCOOEHHOCTH
CTPOEHHS aTOMOB 3THX
3JIEMEHTOB, XapaKTEPHBIE AJISI HUX
cTernieHn okucieHus. CTpoeHue u
(u3uUecKue CBOMCTBA MPOCTHIX
BEIIECTB — T'aJOT€HOB.
Xumuueckue cBocTBa Ha
puMepe xjopa (B3anMoIeHCTBHIE
C MeTaJlIaMH, HEMEeTaJlJIaMH,
IIeJI09aMN)

23.

Xnoposogopoa. ComsiHast KHCIIOTa,
XUMHYCCKHE CBOMCTBA,
MOJIyYEHHUE, IPUMEHEHNE.
KauectBennas peakius Ha
XJIOPUJ-HOHBI

24,

DOuU3N0I0rIIecKoe JSHCTBHE
XJIOpa U XJIOPOBOJIOpOa HA
OpraHu3M yesnoBeka. BaxHeilmue
XJIOPUIBI 1 KX HAXOXKJICHHC B
pupoze

25.

[Ipaktraeckast pabota Ne2.
[Tonyyenue constHOM KUCTIOTHI,
H3y4yeHue e€ CBONCTB

26.

Pertenne 3aga4 Ha BBIUKMCIEHUS
0 YPaBHEHUSM XUMUYIECKHIX
peakiui, eclii OJUH peareHT JaH
B U30BITKE




27.

OO6mrast XapakTepPUCTHKA
aneMeHTOB VIA-rpynnsl.
OCOOEHHOCTH CTPOCHUS aTOMOB
3THX JIEMEHTOB, XapaKTepHbIE
JUIsL HUX CTETIeHU OKUCIICHUSI.
Crpoenue u (pU3UYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB - KACIOPOa U
cepbl. AJUIOTPOIIHBIE
MOJIU(HUKALNN KHCIOPOJAa H CEPHI.
XUMHUYECKUE CBOMCTBA CEPhI

28.

CepoB0oI0pOI, CTPOCHHE,
(hm3nyecKue 1 XUMUIECKHE
CBOICTBA

29.

OKCI/II[I)I CCPhI KaK MpCACTaBUTCIIN
KHCJIIOTHBIX OKCHUIOB. CepHI/ICTaﬂ
KHCJIOTa

30.

Cepnast kucnora, U3NIECKHE U
XUMHYECKHE CBOWCTBA (00IIHe KaK
MpeJCTaBUTENs Kilacca KUCIIOT U
cnenuQuueckre), MpuMeHEHHeE.
Conu cepHOU KUCIOTHI,
KayecTBEHHAs PEaKIHsl Ha
cynbGhaT-noH

31.

XVWMUYECKHE PeaKIii, JIeKaIlne B
OCHOBE IMPOMBIIIUICHHOTO CIioco0a
HOHy‘ICHI/Iﬂ CepHOI\/'I KHUCJIOTEI.
Pemenne 3a7a4 Ha HAXOKICHUE
MacCOBOH JTOJTM BBIXOZA MTPOAYKTa
peakuuu

32.

Haxoxnenue cepol u e€
COEIMHEHUN B IPUPOJE.
XUMHUYECKOE 3arpsi3HEHHE
OKpY>Karollen cpesibl
COEIMHEHHSIMH CEPHI (KHCIOTHBIC
JOK]IU, 3arpSA3HEHUE BO3AyXa U
BOJ0EMOB), CIIOCOOBI €0
IPEAOTBPAICHUS

33.

OOmmas xapakTepuCcTHKa
3IeMEHTOB V A-TPYIIIIBL.
Oco0eHHOCTH CTPOCHUS aTOMOB
3THX 3JIEMEHTOB, XapaKTePHbIE
JJIA HUX CTCIICHHU OKHCIICHUS.
A30T, pacTipoCTpaHECHHE B
npupoae, pusnyecKue u
XMUMUYECKHE CBOICTBA.
Kpyrosopot azora B npupose

34.

AMMHuax, ero (pusnueckre u
XUMHUYECKHE CBOWCTBA, MOJIyYEHUE
u npumerenne. Conn aMMOHMUS,
vX (pusmgecKre 1 XUMHUIECKHe
CBOICTBa, IPUMEHEHHE.
KauecTBennas peaxiysi Ha HOHBI
aMMOHUS

35.

[TpaxTrueckas padora Ne3.
[Momyuenue aMMuaka, u3yueHue
€ro CBOMCTB

36.

A3oTHas KuCNoTa, e€ pusndeckue
U XMMHUYECKHE CBOMCTBA (00Imue
KaK MpeACTaBUTENs Kilacca KHCIOT
u crienuduyeckne). Hurpats

37.

Hcnons3oBaHue HUTPATOB U CoJieH
aMMOHUSI B KAYECTBE




MHHEPaTBHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HCHUC
OKpY>Karollen cpesibl
COEIMHEHHSIMH a30Ta (KUCIOTHBIE
JIOXKIH, 3arPS3HCHUE BO3/IyXa,
TTOYBBI ¥ BOAOEMOB)

38.

docdop, amnoTponHbe
Moaudukammn Gocdopa,
¢$u3nUecKkue u XUMUIeCKre
CBOICTBa

39.

Oxcun dhochopa(V) u dpochopHas
KHUCIIOTa, PU3NIECKUEC U
XUMHYECKUE CBOWCTBRA,
nonryueHue. KauecTBeHHas
peaknus Ha pocdaT-uOHBI

40.

Hcnonb3oBanue pochaTos B
Ka4ueCTBC MUHCPAJIBHBIX
ynoOpenwuii. 3arps3HeHue
MIPUPOTHBIX BOJIOEMOB (ochaTamMu

41.

Yraepol, aJuloOTpONHbIE
Moan(UKaNY, pacpOCTpaHEHHE
B IIpupoie, PU3NIecKue u
XUMUYECKUE CBOMCTBA.
Ancopbuus. KpyroBopot
yriepoaa B IPUPOJIE

42.

Oxkcunsl yriepoaa, ux
(u3nUecKue U XUMHYECKHE
CBOWCTBa, (GPUZNOIOTHIECKOE
JICiCTBUE HA KUBBIE OPTaHU3MBI,
MOJIy4eHUE U TIPUMEHEHHE.
DKoJIOTHYECKHUE MTPOOIEMBI,
CBSI3aHHBIE C OKCHUIOM
yraepona(IV); runoresa
r7100aJILHOTO TOTETICHUS
KIIMMAaTa; MapHUKOBEIH ekt

43.

VYrosbHas KHCIOTA U €€ CONHU, UX
¢du3nUecKue U XUMHYECKHe
CBOHCTBA, OIy4YEHHE U
npumeHenue. KauectBennas
peaxius Ha KapOOHAT-MOHBI.
HcnonpzoBanmne kapOOHATOB B
OBITY, METUITUHE,
MPOMBIIIJIEHHOCTH, CEITLCKOM
X03s1iicTBE

44,

[IpakTnueckas padora Ne4.
[TonyyeHue yriekucnoro rasa.
KauectBennas peakius Ha
KapOOHAT-HOH

45.

[lepBoHavyanbHBIE MOHATHS 00
OpPraHuYCCKUX BEHICCTBAX KaK O
COCAMHEHHSX YIIIepoaa:
0COOCHHOCTH COCTaBa M CTPOEHUS

46.

ITousTHE 0 OMOIOrMYECKH BasKHBIX
BEIIIECTBAX: KUPaAX, OCIKax,
yriaeBojax. MarepuanbHoe
€JIMHCTBO OPTaHUYCCKUX H
HEOPTaHWYECKUX COCAMHCHUHN

47.

Kpemnuii, ero pusndeckue u
XUMHUYECKUE CBOWCTBA, MOJIyUYECHUE
U IPUMEHEHUE B 3IEKTPOHUKE.
CoenuHeHus! KpEMHHUS B IPUPOJIE




48.

OO6mwme npeacTaBiIeHus 00 OKCHIIe
kpemuus(IV) u kpemHuCBON
kucnore. CHIINKATHL, UX
HCIIONB30BaHUE B OBITY,
MEJIUIIMHE, IPOMBIIIIICHHOCTH

49.

Baxwueiiiie cTpouTebHbIe
MaTepHuaibl: KepaMuKa, CTEKJIO,
LIEMEHT, OETOH, >Keae300€TOH.
[Ipobnembl Ge301acHOTO
HCIIOJIb30BAHUS CTPOUTEIIEHBIX
MaTepHUaJIOB B TIOBCEHEBHOM
KU3HU

50.

[IpakTuueckas padora Ne 5.
Pemenue sxcriepuMeHTaIbHBIX
3a51a4 1Mo Teme «Baxkueime
HEMETAJUIBI U UX COSIUHEHUS

51.

Ypok 06001meHNs 1
cucTeMaTH3aIuy 3HAHUN

52.

YPpoK KOHTpPOJIsl 3HAHUI

53.

OO0mmas xapakTeprucTHKa
XUMHUYECKUX IEeMEHTOB —
METaJIJIOB Ha OCHOBaHHUM UX
MOJIOXKEHHUS B IEPUOIUIECKON
CHUCTEMEC XUMHUYCCKHUX JJIEMCHTOB
. 1. MenneneeBa u CTpOCHHUS
aToMoB. CTpOEHUE METAILJIOB.
Mertannnueckas CBA3b U
METaJUINYeCKask KpUCTAIUINIECKas
peméTka

54,

ONEeKTPOXUMUYECKHH Psift
HaIpPsOKEHUH METaJIoB.
duznyeckue 1 XUMHUYECKIE
cBoiicTBa MeTailioB. OOIHe
CIIOCOOBI MOTY9IEHUST METAIJLIOB

55.

[TonsiTHE O KOPPO3UU METAIIIIOB H
OCHOBHBIE CIIOCOOBI 3aIUTEI OT
KOPPO3UH

56.

Crnassl (cTajib, YyTr'yH,
TIOPATIOMUHUH, OpOH3a), NX
MPUMEHEHHUE B OBITY U
MPOMBIIIITIEHHOCTH

57.

Iemounsie meTamisl. [lonoxenue
B MEPHOMYECKON CUCTEME
XHMHYECKHX deMmeHToB /1. W.
MenpeneeBa, CTPOCHHE aTOMOB.
Haxoxnenue B npupoze.
dusnyeckre 1 XUMHUIECKUE
CBO¥CTBa (Ha MpUMepe HATPHUA U
kaymst). OKCHITBI ¥ TUAPOKCHIIBI
Hatpus U kKanwus. [Ipumenenve
MIEIOYHBIX METAJIOB M UX
COCTMHEHMI

58.

IllenouHO3eMETBHBIC METAJIIBI
MarHui U KajabIuil, CTPOCHHE
atoMoB. IlonoxeHune B
MEePUOJIUUECKON cCUCTEME
XUMHUYECKUX d1eMeHnToB /1. 1.
Menneneesa. Haxoxnenue B
npupoae. duznueckue u
XUMHYCCKHE CBOMCTBA.
Bakueiimme coemMHEHNS KaTbIUs




(oxcua, THAPOKCH/T, COITH)

59.

Permienne 3aga4 Ha BEIUKMCIIEHUS
10 YpaBHEHUSAM XUMHUICCKUX
peaKIIii, eCIu OJIUH U3 PEarcHTOB
JIaH B U30BITKE WJIH COJICPIKUT
MIPUMECH; MAaCCOBOM JTOJIU BBIXOJA
MIPOJYKTA PEaKINH

60.

JKEcTKoCTh BOABI U CITIOCOOKRI €€
ycTpaHeHHs. BbIUucieHus no
YPaBHEHHUSM XUMHUIECKIX
peaKIIHii, eCITM OINH U3 PearcHTOB
JlaH B BHJE BOJHOTO PacTBOpa C
HM3BECTHOM MacCOBOM JojeH

61.

[Ipaktuueckas padora Ne6.
JKEcTKOCTh BOABLI M METOEI €€
YCTpaHEHHUs

62.

Amromunnid. [Tonoxenue B
MEPUOIUYECKON CUCTEME
XUMUYECKUX 3eMeHToB JI. 1.
MeHaeneeBa, CTpOCHHUE aToMa.
Haxoxnenue B mpupoze.
DU3NYECKUE U XUMUYECKHE
cBolicTBa. AMdoTepHbIe CBOHCTBA
OKCHJIa ¥ THIPOKCHJIA

63.

Kenezo. [Tomoxxenue B
NIEPUOIUYECKON CUCTEME
XHMHYECKHX dj1eMeHToB /1. W.
MenpeneeBa, CTpOCHHE aTOMa.
HaxoxneHnue B npupo/e.
DOU3NUECKUE U XUMUUECKUE
CBOICTBa

64.

OKcuzibl, THAPOKCUABI U CONTU
xenesa(ll) u xenesa(Ill)

65.

[IpakTnueckas padora Ne 7.
Pemenne sxcriepruMeHTaIbHBIX
3a/1a4 1o reMe «BaxHeimme
METaJIJIBl M UX COETMHEHUS»

66.

HoBrie MaTepualibl 1 TEXHOJIOTHH.
BemectBa u matepuaisl B
MOBCEIHEBHOM KU3HH YEJIOBEKA.
Xumus u 310poBbe. bezomacHoe
HCIIOJIb30BaHUE BEIISCTB U
XUMUYICCKUAX PEAKINHA B OBITY

67.

[IpupoaHbIe HCTOUHUKHU
YTIEBOIOPOIOB (YTOJIb,
MPUPOAHBIN Ta3, He(Th) MPOAYKTHI
WX TIepepabOTKH, UX POJIb B OBITY
Y TIPOMBIIIUIEHHOCTH

68.

OCHOBBI 3KOJIOTHUECKOM
rPAMOTHOCTH. XMMHUYECKOE
3arpsi3HEHNE OKpY Karollel cpepl,
MpeNeIbHO JOMyCTUMAs
KOHIIeHTpaIus BemiecTs - [1JIK).
Ponb xuMuu B peliieHun
AKOJIOTHIECKUX MPOOIIEM

OBIIEE KOJIMYECTBO HACOB
[NHOINIPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /IS YYHEHUKA

8 KJIACC

Xumus. 8 kiace/Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe obmectBo «M3narensctBo «IIpocBemenney;
BBenure cBoil BapuaHT:

9 KJIIACC

Xumus. 9 knace/Pymsutuc I'.E., ®enpaman @.I°., Akimoneproe obmectBo «M3aarenbctBo «lIpocBemnienney;
Beenure cBO#l BapuaHT:

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

8 KJIACC

9 KUIIACC
HUPPOBBIE OBPA30BATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
8 KJIACC

9 KJIACC



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJOBAHHME

OBOPYJIOBAHMUE /UISA TPOBEAEHUSA ITPAKTUYECKHUX PABOT
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