


IHOACHUTEJIBHAS 3AIIMCKA

PaGouast mporpamMma 1o XuMuu A1 00ydaronuxcs 8-9 Kj1accoB CoCTaBIieHa Ha OCHOBE TpeOoBaHMiA K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTebHOM MPOrpaMMbl OCHOBHOTO 001IIero 00pa3oBaHus,
npeacTaBieHHbIX B DeepanibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIETO
00pa3oBaHUsl, C YI4ETOM paclpeeIEHHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAHUN K PE3yJIbTaTaM OCBOCHHSI
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIIer0 00pa30BaHuUs M AJIEMEHTOB COCPIKaHUS,
MIPEJICTABJICHHBIX B YHUBEPCATHLHOM KOIU(PUKATOPE IO XUMUH, a TAK)Ke Ha OCHOBE [IprMepHOii TporpaMMel
BOCIIUTAHHSI 00YJAIOIINUXCS TPU TTOTyYEHUU OCHOBHOTO 00111eT0 00pa3oBanus u ¢ yuérom Konnenmum
IperoiaBaHus yueOHOTo npenaMeTa « XuMus» B 00pa30BaTelIbHBIX OpraHu3anusax Poccuiickoii
denepanyu, pearu3yonX OCHOBHBIC 001Ie00pa3oBaTebHble TporpamMmel (yTB. Pemenunem Kosteruu
Munnpocsenienust Poccuu, nporokon ot 03.12.2019 N I1K-48H).

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEMETA «XHUMMUSA»

Bknan yge6HOTO npeamera « XUMUs» B JOCTHXKCHUE 1I€JIeld OCHOBHOTO 00111ero o0pa3oBanus 00ycIoBIeH
BO MHOTOM 3HaY€HHEM XMMUYECKON HayKH B IO3HAHUM 3aKOHOB IIPUPOJIbl, B Pa3BUTUHU MPOU3BOJUTEIbHBIX
CHJI OOILIECTBA U CO3JJaHUU HOBOH 0a3bl MaTepHaIbHON KYJIbTYpBI.

XUMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HaYK pacipocTpaHuia CBOE BIMsHUE HA BCE 00JIACTH
YEJIOBEUECKOI0 CYIIECTBOBAHMS, 3aaJ1a HOBOE BUJICHHE MHPA, CTAJIa HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM >KM3HH OOIIECTBA: 3HAHWE XUMUHU CITYKUT OCHOBOH /ISt
(hopMUPOBaHHSI MUPOBO33PECHHS YSIIOBEKA, €0 MPEACTABICHUH O MAaTEPUATFHOM SMHCTBE MHPA; BAKHYIO
poJIb UrparoT HopMUpPYEMbIE XUMHUEH TIPEICTABICHUS O B3aUMOIPEBPAIEHUAX YIHEPTUU U 00 SBOIOLUN
BEIIECTB B MPUPO/JIC; COBPEMEHHAsI XMMUS HalpaBlieHa HA pPellleHue TI00anbHbIX MPOOIeM YCTOWYHBOTO
Pa3BUTHA YEIIOBEUYECTBA — CHIPHEBOIL, SHEPreTUUECKOM, MUILIEBOM 1 SKOJIOTHYECKOl 6e30MmacHoCTH, TpodieM
3/1paBOOXPAHEHUS.

B YCJI0OBUAX BO3pACTAIOIICTO 3HAYCHUS XUMUH B ) KU3HU 06IJ_ICCTBa CYHICCTBCHHO MMOBBICHJIACH POJIb
XUMHUYCCKOI'O O6paSOBaHI/I$I. B nimane comuanu3anuy OHO SBISETCS OJHUM M3 YCJIOBI/Iﬁ q)OpMI/IpOBaHI/IH
HHTCJUICKTA JIMYHOCTH X TaPMOHHUYHOT O eé Pa3sBUTHUA.

CoBpeMeHHOMY 4eJIOBEKY XUMHUUECKUE 3HAaHUS HEOOXO0AUMBI JJIsl MPUOOpETeHHs OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Yy4aCTBOBAaTh B MHOTOOOpa3HOU
’KM3HHU OOLIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHHS K CBOEMY 370POBBIO U 310POBbIO
JOPYTUX, K OKpYXKarolen IPUPOIHON cpee, 11 IPaMOTHOTO ITOBEAEHUS ITPU UCIIOJIb30BAaHUU PA3ITMYHBIX
MaTepHaloB U XUMHUYECKHUX BEIIECTB B IIOBCEIHEBHOMN )KU3HU.

XuMunyeckoe 00pa3oBaHUE B OCHOBHOM LIKOJIE SIBISIETCSI 0A30BBIM 110 OTHOILIEHUIO K CHCTEME O0IIEro
XUMHUYecKkoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PEaTU3yeT MPUCYIINE 00IIeMy
XUMHUYECKOMY 00Pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT roCy1apCTBEHHBIE, O0IIECTBEHHBIE U
WH/IMBUyaJIbHbIE TOTPEOHOCTH. DTUM OIpeeNsieTcs CYIHOCTh O0MIeH cTpaTeruu o0y4eHus, BOCOUTAHUS U
pa3BUTHs 00yHAIOIUXCS CPECTBAMU YUEOHOTO MpeaMeTa « XUMHUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET peann3aiiii BO3MOXHOCTEH /71l caMOpa3BUTUS U (POpMUPOBaAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel 1 PYHKIIMOHATBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B ((OPMHUPOBaAHHE
MBIIUICHHUS] U TBOPUYECKUX CITIOCOOHOCTEH MOPOCTKOB, HABBIKOB UX CAMOCTOSTENILHON y4eOHOM
JeSITeNbHOCTH, YKCIIEPUMEHTATBHBIX U UCCIIE0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HU, TaK U B IPO(PECCUOHATBHON 1eATeNbHOCTH; 3) 3HAKOMUT CO CHENM(PHUKON HAyYHOTO MBIIICHUS,
3aKJIaIbIBA€T OCHOBBI IIEJIOCTHOTO B3IUISI/Ia HA €IMHCTBO MPUPOJIBI M YEIOBEKA, SIBIISETCS OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(hOpMHPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPUPO/JIE, K YETOBEKY,
BHOCHT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJILHUKOB.

Ha3Banubie HanpaBiieHUs] B 00y4€HUN XUMHU 00€CTIeUHBAIOTCS CIeU(UKON coiepkaHus IpeIMeTa,
KOTOPBIH SIBIISICTCS NIEIarOTMYECKH Al THPOBAHHBIM OTpayKeHHEM 0a30BOi HAyKH XMMUU Ha ONPEACIEHHOM
srane e€ pa3BUTHS.

Kypc Xxumun 0CHOBHOH IIKOJIbI ODUEHTHPOBAH HA OCBOEHUE 00yUarOIIMMUCS OCHOB HEOPraHUUYECKOH
XMMHUU ¥ HEKOTOPBIX TOHATHIA U CBEJICHUN 00 OT/IEIbHBIX 00bEKTAaX OPTraHUIECKON XHUMHUU.

Crpykrypa coaepxanus npeamera chopMUpOBaHa HA OCHOBE CUCTEMHOTI'O ITO/IX0/1a K €T0 U3y4YEHHIO.
COI[ep)KaHI/Ie CKJIaabIBACTCA U3 CUCTCEMBI MOHATHHA 0 XUMHYSCKOM DJIEMEHTE U BEIICCTBEC U CUCTCEMBI MOHSATHH
0 XUMUYeCKO# peakiun. O0e 3T CHCTEMBbI CTPYKTYPHO OPraHU30BaHbI IO IPUHIHITY ITOCIEA0BATEIEHOTO
pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX MPEICTABICHUI Pa3HOI0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHMS KaK OCHOBBI BCEr'O €CTeCTBO3HaHus, ypoBHs [lepuoaunueckoro 3akona /. 1. Menneneesa kak
OCHOBHOI'O 3aKOHAa XMMHUH, YUYCHHA O CTPOCHUHN aTOMa U XUMHYECKOH CBA3MH, HpCI[CTaBJICHI/Iﬁ 00
3JIEKTPOJIMTUYECKOM TUCCOIMALIMY BEILIECTB B pacTBOpax. TeopeTnueckue 3HaHHUs pacCMaTPUBAIOTCS Ha
OCHOBE SMIIMPUYECKHU MOITYUYEHHBIX U OCMBICICHHBIX (PaKTOB, pPa3BUBAIOTCS MOCJIEIOBATENBHO OT OJTHOTO
YPOBHSI K IpYTOMY, BBIIOTHSISI (QYHKIMH OOBSICHEHHUS ¥ IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEH IMPAKTUYCCKOIo NPUMCHCHHA U MOJIYUYCHUA U3YyHaCMbIX BCIICCTB.

Taxast opranu3anus cofepkaHus Kypca ciocoOCTBYET MPEACTaBICHUI0 XUMUYECKOM COCTaBIISIOIEH
HAYYHOI KapTHUHBI MHpa B JIOTHKE €€ CUCTEMHOM npupoibl. TeM caMbiM 0obecrieunBaeTcss BO3MOKHOCTh
dbopmupoBaHUs y 00y4YaIOMIMXCs IEHHOCTHOTO OTHOUICHHUS K HAYYHOMY 3HAHHIO X METO/aM TIO3HAHUSA B
Hayke. BaxxHO Tax)ke 3aMETUTh, YTO OCBOCHHE CO/IEP KAHUS Kypca IPOUCXOIUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpysKkaroumii Mup», «buonorus. 5—7 kinaccs» 1 «Pu3mka. 7 Kjacey.

HEJHN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS»

K HanpaBieHuio nepBocTeeHHON 3HAUMMOCTH MIPH peau3aliyi 00pa30BaTeNbHbIX (PYHKIIHI
npeaMeTa«XuMHus» TPaAUIIMOHHO OTHOCAT (OPMUPOBAaHNE 3HAHUI OCHOB XMMHUYECKOI HayKu Kak 00JacTu
COBPEMEHHOTI'0 €CTECTBO3HAHHSI, TPAKTUYECKON EATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpBI. 3a/1a4a MpeIMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbI XUMHUUECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUYECKUX MMOJI0OKEHUN, JOCTYIHBIX 00001IEHUI
MHPOBO33PEHUYECKOr0 XapaKTepa, sI3bIKka HayKH, 3HAHUM O Hay4YHBIX METO/IaX U3Y4YECHUS BELIECTB U
XUMHUYECKHUX pEeakKIfii, a Takke B GOPMUPOBAHUU M Pa3BUTHH YMEHUI U CIOCOOOB /I TENLHOCTH,
CBSI3aHHBIX C IJIAHUPOBAHUEM, HAOJIIO/IEHUEM U ITPOBEJCHUEM XMMUUECKOI0 IKCIIEPUMEHTA, COOII0IEHUEM

npaBuj 6€30macHOro 0OpaIIeHHs C BEIIECTBAMHU B TTIOBCEAHEBHOM JKU3HHU.

Hapsiny ¢ aTum nenu usydeHus npeamera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI ¢ YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero o0pazoBanus. Ceroans B 00pa3oBaHMH 0CO00 3HAUMMOMN
MPU3HAETCS HAIIPABJICHHOCTh 00YyYeHHs Ha PAa3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEJUIeKTa 1 0011el KynpTypbl. O0yueHHe YMEHUIO YUUTHCS U IPOI0JKATh CBOE 0Opa3zoBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OIHOM U3 BaKHEHIIMX (QYHKIMHM Y4eOHBIX MPEIMETOB.

B cBsa3u ¢ aTUM IIpU U3YYCHUU NIPECAMCETA B OCHOBHOI IIIKOJIE JAOMUHHPYIOIICC 3HAUCHUC HpI/IOGPCHI/I TaKHe
OCIk, Kak:

— (QopMupoBaHUE UHTEIUIEKTYaTbHO Pa3BUTON TUYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHATHIO PEIICHUH, CIIOCOOHOM aanTHPOBATHLCS K OBICTPO
MEHSIOIIMMCS YCIOBUSAM KU3HH;



— HaIPaBJICHHOCTh O0YYCHHS Ha CHCTEMATHUECKOE MPUOOIIECHUE YIAITUXCS K CAMOCTOSATETbHON
MO3HABATEIPHOM JICATEIIPHOCTH, HAyYHBIM METOIaM TTO3HAHUS, (POPMHUPYIOIIUM MOTHBAIIHIO U PA3BUTHE
CIIOCOOHOCTEN K XUMUH,

— ofecrneyeHue yCcIoBUi, CTIOCOOCTBYIONMINX TPHOOPETCHHUIO 00YJIAIOIITUMHUCS OIIBITa PA3HOOOPa3HOM
JESTeTbHOCTH, TIO3HAHUS U CAMOIIO3HAHHSI, KJTFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETCHITUH ), IMEIOIIMX
YHHUBEPCAJIbHOE 3HAUYCHUE TSl PA3IMYHBIX BUJIOB JCATEIBHOCTH;

— QopmupoBaHue yMeHUN OOBSICHATH U OIECHUBATH SIBJICHUS OKPY>KAIOIIET0 MUPa Ha OCHOBAHHH
3HAHUW U OIBITA, TOJYYEHHBIX IIPU U3YUYCHUU XUMUH;

— (bOpMI/IpOBaHI/IC y o6yqa}oumxc>1 T'YMaHHUCTHUYCCKUX OTHOIHCHI/II‘/'I, ITIOHUMaHHA IEHHOCTH
XUMHYECKHUX 3HAHMI JJIA Bpra60TKI/I 9KOJIOTHYCCKH uenecoo6pa3Horo IHOBCIACHHUS B 6BITy u pr,[[OBOfI
ACATCIIBHOCTHU B LEIAX COXPaHCHHA CBOCTO 3JOPOBLA U Oprn(a}omeﬁ HpHpOI[HOfI CpE€akbl;

— pa3BUTHE MOTHBALUU K 00YUYEHUI0, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUSI 0011[€4eNI0OBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Ipoduiis u
HaIPaBJIEHHOCTHU JaJIbHEHIIET0 00Y4YEeHHUS.

MECTO YYEBHOI'O IPEAMETA «XUMHUS» B YHEBHOM IIJIAHE

B cucreme O6II.I€FO 06p330BaHI/IH «XUMUS» IIpU3HaHa 00513aTeNbHBIM y‘IG6HLIM npeaAMETOM, KOTOpLIﬁ
BXOJHUT B COCTaB HpGI[MGTHOfI obnactu ((ECTCCTBCHHO-HayT-IHI)IC MpEeaAMETBID).

VY4eOHbIM IIaHOM Ha e€ u3y4eHne oTBeieHo 136 yueOHbIX 4acoB — 10 2 4. B HEAETIO B 8 1 9 Kiraccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O IIPEAMETA

8 KJIACC

IlepBoHayaIbHBIE XMMUYECKUE TOHATHS

[Ipenmer xumuun. Ponp xuMuu B KU3HU YesloBeKa. Tena u BemecTBa. PU3nyecKkue CBOMCTBA BEIIECTB.
AFpGI‘aTHOC COCTOAHHEC BCIICCTB. HOHSITI/IG 0 METOJaX ITO3HAHUS B XUMHU. XUMHS B CUCTEMC HayK. I’II/ICTIJIG
BemiecTBa U cMec. CriocoObI pas3iesieHrs CMECEH.

ATOMBI 1 MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CHMBOJIBI XHMHYSCKHX YJIEMEHTOB. HpOCTI)IG H CJIOKHBIC
BCIIIECTBA. ATOMHO-MOJ’IGK}’HHPHOC YUCHHUC.

Xumudaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BCIICCTB. OrHocurenpHasg aroMHas Macca. OTHOCHTEIbHAS MOJICKYJIdpHas Macca. MaccoBas mois
XHUMHUYECCKOI'O 3JIEMEHTA B COCAUHCHUU.

®u3nuecKue 1 XUMUYECKUE SABJICHUS. XUMHUYECKask peakius U e€ Mpru3Haku. 3aKOH COXPaHEHUS! MACChI
BellecTB. XuMuyeckue ypaBHeHus. Kiaccuukanms XuMU4eCKUX peakiuil (COeuHEHMs, pa3aoKeHus,
3aMelIeHHs], 0OMEHa).

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10i1, ¢ MpaBHiiaMu pabOTHI B 1AOOPaTOPUH U
npuéMaMu oOpalieHus ¢ J1abopaTOpHbIM 000PYAOBaHNUEM; U3YUYECHUE U ONKUCAHUE (PU3NYECKUX CBONCTB
00pa310B HEOPraHMYECKUX BEIIeCTB; HabmoqeHre pu3ndeckux (I1aBJIeHne BOCKa, TasHUE JIbJa, pACTHPaHUE
caxapa B CTYyIKe, KHTICHHE U KOHJCHCAIIUS BOJbl) U XUMHUYECKUX (TOpEHUE CBEUH, MPOKATUBaHIE METHOM
MIPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCIIOTOM) SBlIeHUH, HAOIIOACHHNE U ONKUCAaHUE TIPU3HAKOB MPOTEKAHUS
XUMHAYECKHUX PeaKkuii (pa3oKeHne caxapa, B3aUMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapwus,
pasnoxxenue rugpokcuaa meau(ll) mpu narpeBanuu, B3auMoieicTBHE xKeme3a ¢ pactBopom cosiu meau(1l));
M3ydeHHe crocoO0B pa3/esieHus cMecel (C TOMOIIBI0 MarHuTa, (UIbTPOBaHKE, BBITAPUBAHUE,
TUCTUILUISINS, XpoMaTorpadusi), IpOBEICHNUE OYUCTKY TTOBAPEHHOW COJIH; HAOIIOICHNE U OICAaHNEe
PE3yNbTAaTOB MPOBEACHUS OMbITA, MIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl; CO3IaHUE MOJIeTIeH
MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaHeiilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmecs razos. Cocras Bo3ayxa. Kuciaopox — aneMeHT U npoctoe BemecTso. Haxoxnenue
KHCJIOpOAa B Ipupoje, GpU3ndeckrue 1 XMMUUYeckre cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kuciopoaa. CrnocoObl MOTY4YEeHUsI KUCIOpOo/ia B 1a00paTOPUU M POMBIIIIIEHHOCTH. KpyroBopoT kucioposa B
npupoje. O30H — almIoTponHast MoJIU(PUKAIM KUCIOPOa.

Tennopoit 3(1)(1)6KT XUMHYECKON pCaKknuu, TCPMOXUMHUYCCKUEC YPABHCHUS, DK30- U SHIOTCPMUYICCKHUC
peaKkIuu. Tomnugo: YroJjib 1 METaH. 3anH3HeHI/IC BO3yXa, YCHJICHUC ITapHHUKOBOI'O 3(1)(1)eKTa, pa3pyuicHue
O30HOBOI'O CJIOA.

Bonopon — snemeHT u npoctoe BemecTBo. HaxoxaeHre Bo1opoaa B mpupoie, Gu3ndeckue 1 XUMHIECKHe
CBOICTBA, MPUMEHEHHUE, CIIOCOOBI TosTydeHust. KuciaoTsl u comnu.

KomuuecTBo BemecTBa. Monb. Monsipaast Macca. 3akoH ABoraapo. Mosnsipablit 00bEM ra3oB. Pacuérsl o
XUMHNYECKUM YpPaBHCHUAM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesb. PacTBopel. HackllieHHBIE M HEHACHIILICHHBIE
pacTtBOpbl. PacTBOpHMOCTH BelIeCTB B BojJie.MaccoBas 10J1sl BENIECTBA B paCTBOpPE. XUMHUUECKHUE CBOMCTBA
Bojbl. OcHOBaHMsI. Poib pacTBOPOB B MPUPO/IE U B )KU3HU YelloBeKa. KpyroBopoT BOBI B IPUPOJIE.
3arpsi3sHEeHHEe TPUPOAHBIX BoJI. OXpaHa M OUYMCTKA MPUPOTHBIX BOJI.

Knaccudukanust Heoprannueckux coeaunennii. Oxcunpl. Kinaccudukaims oKCHI0B: coIe00pa3yromme
(ocHOBHBIE, KHCTIOTHBIC, aM(pOTEpHBIE) U HecosieoOpazyrorre. HoMeHknaTypa okCcuaoB (MeXayHapoaHas U
TpuBHaNbHas). Ou3ndeckre U XUMHUECKHUE CBOMCTBAa OKCUAOB. [loydeHrne oKCHaoB.

OcnoBanus. Knaccudukarus ocHoBaHWH: METOYHM U HEPACTBOPpUMBIEC OCHOBaHMsI. HoMeHkatypa



OCHOBaHUH (MEXAyHapoAHAas U TpUBHANIbHAs). PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBAaHUM.
[Tonydyenue ocHOBaHMIA.

Kucnorsl. Knaccudukarms kucnor. Homenkiatypa KUciaoT (MeXIyHapoAHAs U TPUBHATIbHAS).
DuU3NYECKUE U XUMUYECKHUE CBOMCTBA KUCIIOT. P aktuBHOCcTH MeTaiuioB H. H. bekeroa. [Tonyuenue
KHCJIOT.

Conu. Homenknarypa coseit (MexxayHapoaHasi ¥ TpuBHaiibHas1). Gu3nueckue 1 XMUMUYECKHE CBOMCTBA
cousieil. [lonyyenue comnen.

I'enernueckas cBs3b MEX/1y KJIaCCAaMH HEOPTaHUYECKUX COCIUHEHUH.

XUMHUYECKUH HKCIIEPUMEHT: KaU€CTBEHHOE OIIPE/ICIICHNUE CONEPKAHUS KUCIOPO/Ia B BO3/1yX€; OJyUYECHHE,
coOupaHue, pacrio3HaBaHue U U3y4eHHE CBOMCTB KUCIOPO/1a; HabI0JeHEe B3aUMOICHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBHUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (1oxapa); 03HaKoOMJIEHHE ¢ o0pa3namMu
OKCHJIOB U OIKMCAaHUE UX CBOMCTB; MOIy4YeHHUE, COOMpaHUe, paclio3HaBaHUE U U3yYeHHE CBOMCTB BOJIOPOAa
(ropenue); B3aumoielicTBre Bojopoaa ¢ okcuaoM Meau(Il) (Bo3MokHO HCTIONb30BaHUE BUICOMATEPUATIOB);
HabIo/IeHne 00pa3IoB BEIIECTB KOJINYECTBOM | MOJIb; HcCieI0BaHUE OCOOCHHOCTEH PacTBOPEHHUSI BEILIECTB
C Pa3JIMYHON PAaCTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM 101€ei
pPacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBYE BOJIBI C METalIaMU (HATPUEM U KallbliieM) (BO3ZMOKHO
UCIOJIb30BaHUE BUACOMATEPUAJIOB); ONPEAEICHIE PACTBOPOB KHUCIIOT U MIEI0YeH ¢ MOMOIIbIO HHIUKATOPOB;
UCCIIeIOBaHNe 00pa3lloB HEOPTaHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB; HAOIIOIeHUE NU3MEHEHHS OKPACKU
WHMKATOPOB B pACTBOPAX KUCIIOT U IIEN0Yeii; n3ydeHue B3aumoeiictsus okcuna meau(ll) ¢ pactsopom
CEPHOU KUCJIOThI, KUCJIOT C METAJJIAMU, PEaKLIUi HEUTpaIU3alluy; MOJy4YeHNEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOT'O METaJlla IPYTUM U3 PacTBOpa COJIM; PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe«BaxkHeilne Kiacchl HEOPraHUYECKUX COETUHEHUI.

Ilepuoauyeckuii 3axoH u Ilepuognyeckass cucreMa xumudeckux djiemeHTos /I. M. Menaeseena.
Crpoenne atoMoB. XuMu4ieckasi ¢Bsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbBIC PEAKIIUH

[lepBble NONBITKN KJIACCU(PUKALMU XUMUYECKUX 1eMEHTOB. [IoHsATHE O rpynnax CXOAHBIX 3JIEMEHTOB
(L1esI0uHbBIE U 11ET0YHO3EMENIbHbIE METAJIbI, FaJIOTe€Hbl, UHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT
amM(oTepHbIe OKCUABI M THIPOKCUIBI.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3imeMeHToB J1. M. Menneneesa.
Koportkonepuoanas u juimHHonepuoanas Gopmsl [lepuonnueckoil cucteMbl XUMHUYECKHUX 3J1eMeHTOB /1.

N. MenaeneeBa. [leproapl u rpyniibl. PU3HYECKHI CMBICT HOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX aep. M3oTomnbl. DnekTpoHbl. CTpoeHHEe JIEKTPOHHBIX 000JI0UeK
atromoB miepBbIxX 20 xuMudeckux sueMeHToB [lepuoamaeckoii cucremsl Jl. . MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA O €ro noJjioxkeHuro B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHMSI paiyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUINYECKUX U
HEMETAJJINYECKUX CBOWCTB 110 IpyninaM u nepuoaam. 3Hauenue [lepuoanueckoro 3akona u [lepuoanueckoit
CUCTEMBI XUMHUYECKHUX JIEMEHTOB JUUIS Pa3BUTHS HayKH U NpakTuku. [1. 1. MenneneeB — y4€HbIN 1
IPaKJaHUH.

Xumuueckas cBsa3b. KoBaneHnTHas (HOHHpHaﬂ )41 HeHOJBIpHaH) CBA3b. 3JICKTp00TpI/II_[aTCJIBHOCTL
XUMHYECKHUX 3JIEeMEHTOB. MIoHHAs CBS3b.

Crenenp okucienus. OKUCIUTENbHO-BOCCTAHOBUTENBbHBIE peakMu. [Iporeccsl okucienns u
BOCCTAHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIN.

XUMHYECKUH SKCIIEPUMEHT: U3ydyeHue 00pa3IoB BEIECTB METAJUIOB U HEMETAJIIOB; B3aUMO/IEHCTBHE
THAPOKCH/IA IMHKA C paCTBOPaMU KHUCIIOT M IIEJI0YEH; TPOBEACHHUE OIBITOB, MITIOCTPUPYIOIIHNX
MIPUMEPBI OKUCIIUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIHH (TOpeHHE, peaKIIMU PA3JI0KEHUS, COETUHEHUS).

MesknpeaMeTHbIe CBA3H



Peanu3zanus MeXnpeaAMETHBIX CBA3EH NPU U3yUYEHUU XUMUU B 8 KJIaCcCe OCYILECTBISETCS Yepe3
HCIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYYHbIX OHATHH, TaK U MOHATUH, SBIISIOLIMXCS CUCTEMHBIMU 115
OTIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTecCTBeHHO-HAYYHBIC TOHATHS: HAYYHBIH (haKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIU3, CHHTES,
KJIacCU(UKALIUS, IEPUOANYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb,
SIBJICHHE.

®duszuka: MaTepus, aToM, dJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIN, H30TOMBI, PATHOAKTHBHOCTH,
MOJIEKYJIa, JJIEKTPHUECKUI 3apsii, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, ras,
(bu3HYeCcCKre BETHYMHBI, SAMHUIIBI H3MEPEHHS, KOCMOC, TUTAaHETHI, 3BE3161, COITHIIE.

buonorus: porocunTes, Apixanue, ouochepa.

['eorpadusi: atmocdepa, runpochepa, MUHEpAIbl, TOPHBIE TOPObI, TOJIE3HbIE HCKOIaeMbIE, TOTLINBO,
BOJIHBIE PECYPCHI.

9 KJIIACC

BemecTBO M XUMHYecCKasi peaxknus

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CHUCTEMA XUMHNYCCKHUX 3JICMCHTOB I[ H. Menaeneena. CTpOCHI/IC
aTOMOB. 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB XMMHYECKHX 3JIEMCHTOB IICPBBIX TpéX IICpruoaoB, Kajiu:d,
KaJlbIIUsA U UX COGI[I/IHGHI/Iﬁ B COOTBCTCTBHH C IMOJIOKCHHUEM 3JICMCHTOB B HepnonnquKoﬁ CHUCTCMEC U
CTPOCHUCM HUX aTOMOB.

CrpoeHue BeniecTBa: BUIbI XUMUYECKON CBA3HU. THUIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIA KPUCTAIMYECKON PEIIETKH U BUJIa XUMUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB (MEXIYHAPOIHAS U TPUBUAIIbHAS ).
XHUMHYECKUE CBOMCTBA BEILECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHECHUM,
TCHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccugukaiius XuMHUECKUX pEaKIUil 10 pa3IMYHbIM MTPH3HaKaM (TI0 YHUCITY U COCTAaBY YUaCTBYIOIIUX B
peaKINK BEIIECTB, 10 TEII0BOMY d(PPEKTy, M0 U3MEHEHUIO CTETICHEH OKUCTICHUSI XUMUYECKUX DJIEMEHTOB,
0 0OOPaTUMOCTH, 110 YYACTHIO KaTaIH3aTopa). IK30- U YHIOTEPMHUUECKUE PEAKIIUN, TEPMOXUMUUYECKHE
YpaBHEHUS.

[TonsiTHE O cKOpOCTH XUMHUYECKOU peakuuu. [ToHsTHe 00 00paTUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakuusx. [IoHATHE O TOMOT€HHBIX U I'€TEPOreHHbIX peakuusaX. [IoHaTHe 0 XUMUYECKOM PaBHOBECHH.
DakTOpsI, BAUAIOLINE Ha CKOPOCTbh XMMUYECKOM PEaKIMU U ITOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, SJIEKTPOHHBIN OalaHC OKUCINTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHUE YpaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN C UCIIOIb30BaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

Teopust 3MeKTPOTUTHUECKON TUCCOIMALIMU. DIEKTPOIUTHI U He- 3JIEKTPOJIUThL. KaTHOHbI, aHHOHBI.
MexaHu3Mm rcconualny BENIECTB C pa3INYHbIMU BUAAMU XUMHYECKOU CBsI3U. CTENEeHb JUCCOLMALINH.
CunbHbIe U crabble 3JIEKTPOIUTHL.

Peakiiuu noHHOTO 0OMeHa. Y CloBHsI IPOTEKaHUs peakifii HOHHOTro 0OMeHa, TIOJIHbBIE U COKpAIEHHbIE
MOHHbIE YpaBHEHUs peakunii. CBONCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MpeACTaBIeHUI 00
ANEKTpOIUTHYECKON Arcconuanyu. KauecTBeHHbIe peakiiui Ha HOoHbI. [loHsATHE O THIpOIH3E CONeH.

XVUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHUE C MOJAETSIMU KPUCTAITMUECKHUX PEIIETOK HEOPTaHMUYECKUX
BEIIECTB — METAJNIOB M HEMETAJUIOB (TpaduTa U anmasa), CII0KHBIX BEIIECTB (XJIOpUIa HATPHS);
UCCJIETOBAaHKE 3aBUCIMOCTH CKOPOCTH XMMHYECKON peakIu OT BO3ICHCTBUS PA3IUYHBIX (aKTOPOB;
HCCIIeTIOBAHKE AJIEKTPOIMPOBOAHOCTH PACTBOPOB BEIIECTB, IPOIECCca TUCCOIMALINN KUCTIOT, IeJo4el u conen
(BO3MOYKHO HCITOJIb30BAHUE BUJICOMATEPHAIIOB); IPOBEICHUE OIBITOB, UILTIOCTPUPYIOMIUX TPU3HAKU
MPOTEKaHUS Peaknii HOHHOTO oOMeHa (0Opa3oBaHME OCa/IKa, BBIICIICHNUE Ta3a, 00pa30BaHKE BObI); OTBITOB,



WUTIOCTPUPYIOLIMX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakLuii (TOpEHUE, PEAKIIUH PA3IIOKEHUS,
COEIMHEHUS); PacliO3HaBaHUE HEOPraHMUYECKUX BEIECTB C IOMOIbIO KAUECTBEHHBIX PEAKIIMN Ha HOHBI,
peLIeHre SKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTtanasl 1 ux COCIMHCHUHA

OOm1as xapakTepucTHKa rajoreHoB. OcCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTETICHN OKUCIICHUSI.
Crpoenue u pU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA HA IPUMEpPE
xJiopa (B3aUMOAEUCTBUE C METAJUIAMU, HEMETAJIIIaMHU, LiesiouaMu). XiiopoBoaopoa. CossiHas KUcioTa,
XMMHUUYECKHUE CBOICTBa, [10JIy4€HUE, IpUuMeHeHue. JleificTBre XJ10pa U XJIOpPOBOJIOPO/1a HA OPTaHU3M
yesoBeka. BaxxHelme XI0puIbl U UX HaX0XKJI€HHE B IPUPOJIE.

OO6mmas xapakrepucTuka 31eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIC CTCTICHH
OKHCIJICHHS.

Crpoenne u pU3NUECKUE CBOMCTBA MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHbBIE MOAU(DUKAITUH
KHCJIOPO/Aa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTpOCHUE, (PU3NUECKHE U XUMUUECKUE
cBoiicTBa. OKCUABI Cepbl KaK MPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCiIoTa, GU3n4ecKue 1
XMMHYECKHE CBOMCTBa (00IIMe KaK MPeJCTaBUTEN KIacca KUCIOT U crienn(uieckue). XMMHYECKUEe
peakImy, Jiexalle B OCHOBE IPOMBIIIUIEHHOTO crioco0a rnostyueHust cepHoil kucnotsl. Ilpumenenne. Conu
CEPHOI KUCIIOTHI, KaUeCTBEHHAsl peakiys Ha cynbdaT-noH. HaxoxaeHue cepsl 1 €€ coeIMHEeHU B IPUPOJIE.

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIICH CPEeIbl COSTMHEHUSMHU CePhI (KHCIOTHBIE TOKIH, 3aTrPsI3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUSI.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OcCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCJICHHSI.

A30T, pacnpocTpaHeHue B IpUpoie, PU3nyYecKue U XuMuueckue ceoictBa. KpyroBopot asora B mpupo/ie.
AMMHaK, ero (u3nYecKre 1 XUMHUIECKHUE CBOMCTBA, OJIy4YeHUE U mpuMeHeHre. Colm aMMOHHS, UX
(bu3nveckre 1 XUMHUYECKHE CBOMCTBA, MpUMeHeHue. KauecTBeHHast peakiiust Ha HOHbl aMMOHUSI. A30THast
KHCJIOTa, €€ MoJydeHue, GU3ndeckue 1 XMMUYecKre CBOMCTBA (00IMe Kak MpeICTaBUTeNs Kilacca KUCIOT U
cneunpuyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHUS B Kau€CTBE MUHEPAIbHBIX Y100pEHUH.

XUMHYECKOE 3arpsS3HEHNE OKPYKAIOIIEH CpeIbl COeTMHEHUIMHU a30Ta (KUCIOTHBIE JOXKIU, 3aTPI3HEHHE
BO3/lyXa, MOYBBI U BOJIOEMOB).

®docdop, amnorponHsle Moaudukanuu dpochopa, pusnueckue U XuMudeckre cBoicTBa. OKcu
dochopa(V) u pochopHas kucnora, pU3MUECKUE U XUMHUUECKUE CBOICTBA, monyyeHue. Mcnonb3oBanue
¢dochaToB B kKauecTBE MUHEPAIbHBIX YI0OOpPEHUH.

O6mas xapaktepuctuka 31eMeHToB [VA-rpynmsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTePHBIE CTETICHU
OKHCIICHHUS.

VYraepon, aluioTpoITHbIE MOTUGBUKAIINH, PACIPOCTPAHEHUE B IPUPO/IE, (PU3NUECKIE U XUMHUECKUE
cBoiicTBa. Ajncopomus. Kpyrosopot yrieposa B npupoje. OKcuibl yriiepoaa, ux puanyeckre u XUMHUIECKue
CBOWCTBA, JACHCTBUE HA )KUBbIC OPTaHU3MBI, ITOJTydeHHE U IIPUMEHEHUE. DKOJIOTHYECKHIE MTPOOIIEMBI,
CBsi3aHHBIE ¢ OKcuaoM yriepona(IV); runoresa riio0anbHOTO MOTEMJICHUs KIIMMaTa; MapHUKOBBIN 3 (eKT.

VYronbHas KUcioTa U €€ coiu, X (pU3ndeckre 1 XMMUYeCKUe CBOMCTBA, OJy4YeHUE U IPUMEHEHHE.
KauecTtBeHHas peakuus Ha kapOoHaT-nOHBI. Mcronb3oBaHne KapOOHATOB B ObITY, ME/IULIMHE,
IIPOMBIILTIEHHOCTH U CEIBCKOM XO35ICTBE.

[lepBoHauanbHBIE MOHATHUS 00 OPraHUMYECKHX BEILECTBAX KaK O COCMHEHUAX yriepoja (MeTaH, 3TaH,
9TUJICH, alleTUJIEH, 3TaHOJ, TIHUIEPHH, YKCYCHas KUcioTa). MIxX coctaB u xuMudeckoe crpoenue. [lonsatue o
OMOJIOrMYECKH Ba’KHBIX BEIIECTBAX: )KHUpax, OeKax, yrieBoJax — U UX POJIH B KU3HU YEJIOBEKa.
MarepuanbHOE €JUHCTBO OPraHUYECKUX U HEOPTaHNYECKUX COCIMHEHHM.

Kpemnnii, ero pusnyeckne u XUMHUYECKHE CBOMCTBA, MOJydeHHe U ipuMeHeHrne. CoeTMHEHUsT KpEMHUS B
npupoae. O6mue npeacraBieHus o0 okcuae kpemMaus(IV) u kpemHueBoii kucinote. CHITUKATHI, UX



HUCITIOJIB30BaHUC B GBITy, MCIUIHHC, TPOMBIIIJICHHOCTHU. Baxueiinime CTPOUTCIIbHBIC MaTCPHUAJIbI: KEpaMHKa,
CTEKJIO, IIEMEHT, 0eTOH, jkene300eToH. [IpobiieMbl 6€30macHOT0 UCIIOJIb30BAHUS CTPOUTEILHBIX MaTePHAIIOB
B IOBCETHEBHOM KU3HU.

XHUMHUYECKUH IKCIIEPUMEHT: U3ydeHne 00pas3IioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI;
MIPOBEJICHUE KaUeCTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI U HAOJI0IEHUE PU3HAKOB UX MPOTEKAHMUS; OIBITHI,
oTpaxkarolre GU3NYECKue U XMMHUUECKHUE CBOICTBA raJIOT€HOB U UX COEAMHEHUH (BO3MOKHO UCTIOJIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMJICHHE ¢ 00pa3laMu XJIOpUA0B (TaJOreHUI0B); O3HAKOMIIEHUE ¢ 00pa3liaMu
cepbl U €€ COeTMHEHUSIMU (BO3MOXHO MCIIOJIb30BaHUE BUAEOMAaTepUaioB); Habt0IeHUe poliecca
oOyriauBaHUs caxapa MoJ AecTBUEM KOHLEHTPUPOBAHHON CEPHON KHCIOTHI; U3y4YEHUE XUMHUECKUX
CBOMCTB pa30aBICHHOMN CEpHOM KUCIIOTHI, MPOBEICHNE KaYECTBEHHON peaKlnK Ha CyIb(haT-uOH U
HaOJIt0/IeHNe pU3HaKa e€ MPOTeKaHus; 03HaKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBaMU a30Ta, (pocdopa u ux
COeMHEHMH (BO3MOKHO HCIIOJIb30BAHKE BUIEOMATEPHATIOB), 00pa3liaMu a30THBIX U (GOCPOPHBIX
ynoOpeHuit; momyuyeHue, coobupanue, pacio3HaBaHUE U U3yUYeHUE CBOWCTB aMMHUAKa; IPOBEICHUE
KaueCTBEHHBIX peaklUii Ha HIOH aMMOHHUS U (ocdaT-uoH U U3ydeHHe MPU3HAKOB UX MPOTEKAHMUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHON a30THON KHUCIIOTHI ¢ MEbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); U3yYEHUE MOJIeNIel KPUCTAJUTMUECKUX PEelIETOK anmasa, rpadura, Qyiepena;
O3HAKOMIJICHHUE C MPOIIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM
MIPOTUBOTIa3a; MOoIy4YeHue, CoOOMpaHue, paclo3HaBaHre U U3y4YeHUE CBOMCTB YIJIEKUCIIOTO ra3a; MPOBeICHNE
KaueCTBEHHBIX peaklnii Ha KapOOHAT- U CHJIMKAT-UOHBI U U3yYEHUE MMPU3HAKOB UX MPOTEKAHMUS;
O3HAKOMJICHHUE C MPOAYKIUEH CUIMKATHON MPOMBIIIJICHHOCTH; PEIIEHUE SKCIIEPUMEHTANIBHBIX 33124 10
TeMe«BakHeliue HeMeTaulbl U UX COSAMHEHUSY.

MeTaibl 1 UX COeTMHEHUS

OO011as XapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX IOJIOKEHUS B
Ilepuonnueckoit cucteme xumuueckux siaementoB Jl. . MenneneeBa u crpoenust atoMoB. CTpoeHue
MeTaJIJIOB. MeTanueckast CBA3b M METAININYECKasi KpUCTAUNINYECKasi peIIETKA. DIIEKTPOXUMUYECKUH sl
HanpspkeHui MetaioB. OU3NUecKue U XMMUYEeCKHe CBOHCTBA MeTaiIoB. OO1IHe criocoObl MOTyYeHHS
MeTauioB. [IoHATHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI MX OT Koppo3uu. CriaBsl (CTalb,
YYT'YH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie MeTambl: osioxkenue B [lepuonnueckoit cucreme xumuyeckux 3iemMmeHToB /1. 1. Menneneena;
CTpOCHHE UX aTOMOB; HaXOX/IeHHE B Ipupoae. Pu3ndeckue 1 XuMUYECKHe CBOMCTBA (Ha MPUMEpPE HATPHS U
Kanust). OKCUAbl U TUIPOKCUBI HATPUs U Kanus. [IpuMeHeHne menoYHbIX METAJIJIOB U UX COEIMHEHUM.

[IlenoyHO3eMENBHBIE METAJUTBI MArHUW M KaJIbLHIA: TIOJIO)KEHHE B [leproauyeckoil cucTeMe XUMUYECKHUX
anemeHToB [l. 1. MeHieneeBa; CTpOEHUE UX aTOMOB; HaX0KI€HUE B pupoae. PU3nuecKkrue u XUMHUYECKHE
CBOMCTBa MarHus U Kayiplius. BaxHeime coequHeHus Kanblus (OKCH, THIPOKCU, coin). JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B [lepuonnyeckoii cucteme xumudeckux nemenToB . 1. Menzeneesa;
CTpOEHHUE aTOMa; HaXOXKJIeHHE B npupoae. Puzndeckrue 1 XMMUYECKHe CBOWCTBA alMIOMUHUSA. AM(DOTEpHBIE
CBOMCTBA OKCU/A U THUJIPOKCHU]IA AITFOMUHMSIL.

Keneszo: monoxenwne B [leprogndeckoit cucreme xumuaeckux >nemeHToB [1. . MenneneeBa; ctpoeHue
aToMa; HaXOXKIACHUEC B IIPUPOJC. dusnueckre 1 XUMHUYECKUE CBOMCTBA JKee3a. OKCI/I)II)I, THUAPOKCUIBI U COJIN
xene3a(ll) u xeneza(Ill), mx cocras, CBOMCTBA U MOTy4YEHHUE.

XUMHUECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMi METaJUIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOWCTBaMM; U3Y4EHHUE PE3YIbTATOB KOPPO3UU METAILIOB (BOZMOXKHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB),
0cOoOEHHOCTEH B3aMMOICHCTBHSI OKCHU/Ia KaJIbLIMs M HaTpUs C BOAOH (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPHAJIOB); HCCIIEI0OBaHNE CBOMCTB KECTKON BOJIBI; IIpOIlecca TOPEHHs JKelle3a B KUCIIOpOIe
(BO3MOYKHO HCITI0JIb30BAHNE BUIEOMATEPUAIIOB); IPU3HAKOB MPOTEKaHUsI KAU€CTBEHHBIX PEAKLIUN Ha HOHBI



(Marnwms, KanbIus, aTFOMUHUS, IMHKa, xene3a(ll) u xeneza(lll), menu(Il)); nHabmronenue u omucanue
MponeCcCoOB OKpallIMuBaHW IMJIAMCHHU NOHAMHA HATPUA, KaJIUA U KaJIbIUA (BO3MO)KHO HUCITIOJIB30BaHUEC
BUJICOMATEPHAJIOB); UCCIIEOBaHNE aM()OTEPHBIX CBOMCTB IMIPOKCHIA ATFOMUHUS U THAPOKCHIA INHKA,;
PCHICHUC SKCIICPUMCHTAIIBHBIX 3a/{a4 110 TCMC «Baxuelnme MeTamIbl U UX COCOAUHCHUA)).

Xumus M OKpysKamas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BelecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310poBbe. bezonacHoe UCTI0Ib30BaHUE BEIIECTB U XUMHUYECKUX peakiuid B ObITy. [lepBast momors mpu
XUMHUYECKUX 0’KOTrax U OTpaBiIeHUsIX. OCHOBBI 3KOJIOTMYECKON IPaMOTHOCTU. XUMHUUYECKOE 3arpsi3HEHUE
OKpYJKaroien cpeabl (mpenenbHas qonyctumas koHeHnTpamus semiects — [1JIK). Poias xumun B pemenun
HKOJIOTMYECKUX MPOOIIeM.

[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (yroib, MPUPOIHBIN Ta3, HeTh), MIPOIYKTHl UX EpepaboTKH, UX
POJIb B OBITY M IPOMBIIINIEHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: U3yUeHHE 00Pa3I0B MaTEPUAIIOB (CTEKIIO, CIUIABbI METAJIOB, TOJTMMEPHBIE
MaTrepuabl).

MemnpenMeTHme CBSf3H

Peanu3zanus MCXKITPCAMCTHBIX CBsI3eH I[Ipu U3YUYCHUH XUMHU B 9 xnacce OCYHICCTBJIACTCA Y€PE3
HCIIOJB30BaHUC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAOIHNUXCA CUCTCMHBIMU JJIsA
OTACIIbHBIX IPEAMETOB €CTECCTBCHHO-HAYYHOI'O TUKJIA. Peanuzanus MCXKIIPCAMCTHBIX CBsI3eH IIpU U3YYCHUU
XHMHH B 9 Kitacce OCYHICCTBJIACTCA 4€PE3 UCIIOJIb30BAHUEC KAK O6H_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK U
HOHHTHﬁ, ABJBIIOIUXCA CUCTECMHBIMU JUISA OTACJIBHBIX IIPEAMETOB €CTECCTBEHHO-HAYYHOI'O LTUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC TOHATHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPUSI, aHAIU3, CHHTE3,
KJIaCCU(UKALIUS, IEPUOANIHOCTD, HAOIIOICHUE, SKCIICPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb,
SIBJICHUE, TTAPHUKOBBIN 3(D(PEKT, TEXHOIOTHS, MAaTePUAITEIL.

®duzuka: MaTepusi, aTOM, HIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI, PaJAMOAKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUUECKUH 3apsi/l, MPOBOAHUKHU, TOTYIPOBOAHUKH, AUIIEKTPUKH, (POTOITEMEHT, BEIIECTBO,
TeJ0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, a3, PACTBOP, PACTBOPHUMOCTh, KPHCTAIUTMYCCKAs PEIIETKa,
CIIJIaBBI, (1)H3H‘IGCKI/IC BEJINYNHBI, CIUHUIIBI I/ISMepeHI/If{, KOCMHNYECCKOEC HpOCTpaHCTBO, IIJTAaHETHI, 3Bé3I[I)I,
Comnnie.

buonorus: porocunres, qpixanue, 6nochepa, SKocucTeMa, MUHEPAIbHBIE Y100pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, INTATENIbHBIE BEIIECTBA.

I'eorpacdus: atmocdepa, runpocdepa, MUHEpAIIbI, TOPHBIE TOPO/IbL, TIOJE3HBIE HCKONIAEMbIE, TOILIMBO,
BOJIHBIE PECYPCHI.



ININTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne xumuu B 8-9 kitacce HanpaBiIeHO HA JOCTHKEHHUE 00YJaIOUUMHCS JTUYHOCTHBIX,
METalpeIMETHBIX U PEMETHBIX PE3YJIbTATOB OCBOCHHUS YI€OHOTO IIpEIMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yabTaThl OCBOEGHUS MPOTPaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHUs JOCTHUTAIOTCS B XOJI€
00y4eHHs XMMHUU B €IUHCTBE y4eOHOW U BOCIUTATENBHOM AesTeabHoCcTH Opraiu3anuu B COOTBETCTBUHU C
TPaIULIMOHHBIMU POCCUMCKMMHU COLIMOKYIIBTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSAMU, IPUHATHIMU
B 00I11€CTBE NpaBUJIaMH U HOPMaMM MOBEJCHUSI U CIIOCOOCTBYIOT ITPOLIECCAM CAMOIIO3HAHUS, CAMOPAa3BUTHS
U COLMAJIN3alUN 00y4YaroLIUXCs.

JInuHOCTHBIE pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHUCIIE B YACTH!

IIaTproTHYeCKOro BOCIMTAHUSA

1) HEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIIEIIUIO,
MIOHMMAaHMsI 3HAYeHUsI XUMUYECKOM HayKH B )KM3HH COBPEMEHHOT'O 00IIECTBA, CIIOCOOHOCTH BIIa/IETh
JOCTOBEPHOI HH(popManMeil 0 IepeioBbIX JOCTHKEHUSIX U OTKPBITUSAX MUPOBOM U OT€YECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAy4YHbBIX 3HaHUAX 00 YCTpOMCTBE MHpa U OOILECTBa;

I'paskmaHCKOT0 BOCIMTAHUSA

2) MMpEACTABJICHHUA O COUAJIBHBIX HOPpMaAaX U IpaBUJIaxX MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOLIIECTBEHHO IOJIE3HOM, yueOHO-HMCCIe10BaTeNbCKOM, TBOPUYECKON U
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JIESATEIbHOCTH IIPH BHINOJIHEHUH
yT-I€6HI>IX, IMO3HABATCJIbHBIX 3a/ia4, BBIITOJHCHHUHU XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHNN y‘I€6HI>IX ITPOCKTOB,
CTPEMJICHHA K B3aMMOIIOHMMAHWIO U B3AUMOIIOMOIIHX B ITPOLECCE ITOH y‘lC6HOﬁ ACATCIBbHOCTHU, TOTOBHOCTHU
OLICHUBATH CBOE IOBEJEHUE U ITOCTYIIKA CBOMX TOBAPULIEH C MO3ULMU HPABCTBEHHBIX U MIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUM MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUS

3) MHPOBO33pEHUECKUX MPEICTABICHHUI O BEIIECTBE M XUMHUYECKOW PEaKIIUH, COOTBETCTBYIOIIIX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOUIMX OCHOBY JUJISl TOHUMaHUS CYITHOCTH HayYHOU
KapTUHBI MUPA; MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IbI, B3AUMOCBSI3AX
YesioBeKa ¢ MPUPOJHON CPesloil, 0 poJii XMMHH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTUBOB, HAMIPABICHHBIX Ha MMOJTyYCHUE HOBBIX 3HAHHHN [0 XUMUHU, HEOOXOAUMBIX IS
00BbsICHEHUS Ha0JIt0JaeMbIX TPOLIECCOB U SIBICHUM;

5) no3HaBarenbHO, HHPOPMALIMOHHOW M YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHON pabOThI ¢ Y4eOHBIMU TEKCTAMH, CIIPAaBOYHON JIUTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMU
cpeAcTBaMU MH(POPMALMOHHBIX TEXHOJIOTUH;

6) uHTepeca K 00YUCHHIO U MO3HAHUIO, JTF0003HATEILHOCTH, FTOTOBHOCTH U CITIOCOOHOCTH K
camM000pazoBaHMIO, IPOEKTHOM U HCCIEI0BATENbCKON 1eATEIEHOCTH, K 0CO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTU U YPOBHs 00yUeHHs B JajbHEUIIEM;

@®opMuUpOBaHUS KYJIbTYPbI 310POBbsI

7) OCO3HAHUA HCHHOCTHU JKU3HU, OTBETCTBCHHOI'O OTHOLICHUS K CBOEMY 3JOPOBBIO, YCTAHOBKU HA
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIUEK (YIOTpeOIeHHS
QJIKOTOJI5, HAPKOTUKOB, KypEHHUs ), HEOOXOAMMOCTH COOJTFOACHUS TIPABMIT 0€30MACHOCTH MPH OOPAIICHUH C
XUMHYECKUMH BEIIECTBAMU B OBITY U pealbHOMN KU3HHU;

TpyaoBoro Bocniuranus
8) mHTepeca K MPaKTHYECKOMY H3y4YEeHUIO TPOPECCHl U Tpyla pa3IndHOrO POJIa, YBAKECHUE K TPYILY



pe3yabTaTtaM TPYIOBOH JAESITEIbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS MTPEIMETHBIX 3HAHUN 110 XUMHH,
OCO3HAHHOTO BBIOOpA MHIWBHIYaTbHOW TPACKTOPUU MPOJIOJDKEHUS 00pa30BaHUS ¢ yUETOM JTMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCTISTITHOM
npodecCHOHAEHOM IEATEILHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHUH; TOTOBHOCTh a/IallTUPOBATHCS B
npodecCuOHaTIBHOM cperie;

IKOJIOTHYECKOr0 BOCIUTAHHSA

9) 3KOJOrHYECKH 1EACCO00Pa3HOr0 OTHOIIEHHUS K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE €&
CYIIECTBOBAHMSI, TOHUMAHUS [IEHHOCTH 3JI0POBOTO U OE30MacHOT0 00pa3a KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
npaBuj1 6€30MaCHOTO TIOBEICHHS TIPHU Pad0TEe C BEUIECTBAMH, a TAK)KE B CUTYAIUAX, YIPOKAIOIINUX 3/I0POBBIO
M JKU3HMU JIFOJICH;

10) criocoOHOCTH IPUMEHSTh 3HAHUS, [TOJTy4aeMble IPU U3YUYSHUN XUMHUU, IJIsl PELICHUS 3a/1a4, CBS3aHHBIX
C OKpY>Karollel NpupoIHOM CPEI0i, MOBBIIIEHUS YPOBHS SKOJIOTHYECKON KYJIbTYpPbl, OCO3HAHUS
r7100aIbHOTO XapakTepa KOJOHYSCKUX POOJIEM U IyTel UX PELICHHS TOCPEACTBOM METOI0B XUMHuH; 11)
3KOJIOTHYECKOI'O MBIIIJICHU I, yMeHI/Ifl pYKOBO[[CTBOBaTI)CH UM B HO3H8,B3T€JH>HOI71, KOMMyHHKaTHBHOﬁ 158
COLIMAJIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B coctaBe mMeTarnpeIMETHBIX Pe3yabTAaTOB BBLACISAIOT 3HAYUMBIC I (DOPMUPOBAHHS MUPOBO33PEHHS
oOIlIeHayYHbIE TIOHATHUS (3aKOH, TEOPUS, IPUHIIMIL, TUIIOTE3a, (PAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHHUH U3
3THX TMPEAMETOB (DOPMUPOBATH MPEICTABICHHUE O LIEJIOCTHON HAYYHOH KapTUHE MUPA, M YHUBEPCAIbHBIC
yueOHbIe JelicTBUA (T03HABATENIbHbIE, KOMMYHHUKATUBHBIC, PETYISATUBHBIE), KOTOPhIE 00eCeYnBaIOT
(bopMUpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
NESITEIbHOCTH.

MeTaHpCHMeTHHe pe3yiIbTaTbl OCBOCHU O6pa30BaTeHLHOﬁ MporpaMMmsl 110 XUMHUH OTPAKAIOT OBJIAICHUC
YHUBCPCAJIbHBIMU IMTO3HABATCIIbHBIMU I[CflCTBI/IfIMH, B TOM YHCIJIC:

ba30BbIMM JIOTHYECKNMU 1eiliCTBUSIMH

1) yMeHHEeM HCIIOIb30BATh MPUEMBI JJOTMIECKOTO MBIILICHHSI IPH OCBOCHUH 3HAHHUN: PACKPBIBATH CMBICI
XUMHUYECKUX TMOHSATUH (BBLACTATH UX XapaKTepPHbIE MPU3HAKHU, YCTAHABIUBATH B3aUMOCBSI3b C IPYTUMHU
HOH?[TI/I?IMI/I), HUCIIOJIB30BAaTh IOHATUA IS 06’B$ICHCHPI$[ OTOCIIBHBIX (1)aKTOB nu ﬂBHGHHﬁ; BBI6I/IpaTI) OCHOBaHUs
U KPUTEPUU s KJIacCU(PHUKAIIUU XUMUYECKUX BEIIECTB U XUMUYECKHUX PEaKIIHii; yCTaHaBIMBATh TPUUUHHO-
CIIEJICTBEHHBIE CBSI3H MEXKAY OOBEKTAMU U3YyUEHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTHUBHbIE,
JeNyKTUBHBIE, 110 aHAJIOTHH); IeJaTh BBIBOABI M 3aKITIOYCHHUS;

2) yMEHHEM PUMEHSTh B MIPOIIeCCe TO3HAHMS MOHATHS (IPEAMETHBIC U METarpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENN, UCTIOIh3yeMbIe B XUMHUHU, TPEOOPA30BLIBAThH MIMPOKO IPUMEHSIEMEIC B
XUMHH MOJENBHBIC MTPEICTABICHIS] — XUMUYECKHUI 3HaK (CHMBOJ 2JIEMEHTA), XUMUYECKast (opMyIia u
ypaBHEHHE XUMHUUYECKOM peaKkui — MPU PEIIeHUU Y4eOHO-TI03HABATEIbHBIX 3a/1a4; C YU4ETOM ATHX
MOJIETBHBIX IPEACTABICHUIN BBISBIITh U XapaKTEPU30BaTh CYLIECTBEHHBIE ITPU3HAKU U3YYaeMbIX
00BEKTOB— XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIINil; BBISIBIATH OOIIHE 3aKOHOMEPHOCTH, IPUIUHHO-
CJIEZCTBEHHBIE CBSA3U U IPOTUBOPEUMS B U3YUAEMBIX IIPOLIECCAX U SBJIEHUSX; PEJIaraTb KpUTEPUU JJISL
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA; CAMOCTOSITETFHO BBIOMPATH CIIOCO0 pelieHus: yaeOHOM
3a/a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMS, BRHIOMPATh HAaNOO0Iee OIXO SN ¢ YIETOM
CaMOCTOSITENTLHO BBIJICIEHHBIX KPUTEPHUER);

ba3zoBbivMu ucajaeaoBaTeJibCKUMHU IlCﬁCTBI/IHMI/I



3) yMeHHEM HCIOJIb30BaTh TIOCTABICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B
Ka4ueCTBC OCHOBBI HJIA (I)OpMI/IpOBaHI/ISI THUIIOTE3ELI IO MPOBCPKE MPABUIIBHOCTH BBICKA3bIBACMBIX Cy)K,Z[eHI/II\/'I;

4) npuoOpeTEeHUE OIBITA 110 UTAHUPOBAHUIO, OPTaHU3ALUH U MPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB:
YMEHHE HaOII0IaTh 32 X0JI0M TPOIlecca, CAMOCTOATEIBHO MPOTHO3UPOBATh €TI0 PE3yNbTaT, (HOpMYyITUPOBAThH
O606IJ_I€HI/IH 1 BBIBOJIBI I1O pC3yJibTaTaM HpOBe,[[éHHOFO OIIbITa, UCCIICA0OBAaHHUA, COCTABIIATH OT4YET O
MpoJieITaHHOM padoTe;

Pa6oToii ¢ nngopmanuei

5) ymMeHHeM BBIOMpATh, aHATU3UPOBATh M HHTEPIPETUPOBATH HH(GOPMAIIUIO Pa3IMYHbIX BUIOB U (Gopm
IIPEJCTABICHUS, IIOIY4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (HAYYHO-IIOMYJIAPHAS IUTEPATypa XUMUUECKOTO
COJIep>KaHus, CIIPaBOYHbIE T0COOUs, pecypchl IHTepHeTa); KpUTUUECKH OLICHUBATh IPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMALIHIO;

6) yMEHHUEM NPUMEHSTh Pa3JIMYHbIC METOIbI M 3aIIPOCHI IIPU MOKMCKE M 0TOOpe MH(OpMaLy 1
COOTBETCTBYIOLIMX AAHHBIX, HEOOXOAUMBIX /IS BHIIIOJIHEHUS Y4€OHBIX U II03HABATENIbHBIX 3a/1a4 Ollpe-
NeNEHHOT 0 TUIIA; IPUOOPETEHHE OIIbITA B 00JIACTH UCTIOIb30BaHUSA MH()OPMAIIMOHHO-KOMMYHHKAaTHBHBIX
TEXHOJIOTUH, OBJIaICHUE KYJIbTYPOil aKTUBHOT'O UCIIOJIB30BAHUS Pa3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BEIOUPATh ONTUMAIbHYIO ()OPMY IPEACTABICHNS HHPOPMALMU U WILTIOCTPUPOBATh
pelaeMble 3a/1a4M HECJIOKHBIMU CXE€MaMH, InarpaMMaMu, IpyruMu popMaMu rpapuKu U ux
KOMOMHAIIUSIMH;

7) yMEHUEM HUCIIOJIb30BaTh U aHAIM3UPOBATH B IPOLIECCE YUCOHOM U UCCIICI0BATEIBLCKOM eI TEIbHOCTH
MHGOPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIBCKOTO X03HCTBA U TPAHCIIOPTA HAa COCTOSIHUE

OKpY>Karolle TPUPOIHON CPEIbI;

YHuBepcaaibHbIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU

8) ymeHueM 3agaBaTh BOIPOCHI (B XO/€ JHaIora ¥/WiN TUCKYCCHHI) MO CYLIECTBY 00CYKIaeMOU TEMBI,
(GbopMyIMpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTENIBHO BHIMOIHEHUS NPEI0KEHHON 3a/1au;

9) npuoOpeTeHue OMbITa MTPE3CHTAI[MH PE3YJIHTATOB BHIMOJHEHUS XUMHUECKOTO IKCIICPUMEHTA
(;1abopaTOpHOro OMBbITa, 1a00PaTOPHOM PabOTHI MO UCCIIETOBAHHUIO CBOMCTB BEILIECTB, YUEOHOTO ITPOEKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM MIO3HABATEIBHOW M UCCIIC0BATEIbCKOI
NEeSITEIbHOCTH MIPH PEIIeHUH BO3HUKAIOIIKX MPo0JIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIACOBaHUs
no3uui (00cyx1eHus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIMSI COBMECTHBIX I€HCTBUH,
oTpesieNieHue KPUTEPUEB MO OLIEHKE KauecTBa BHIMOJIHEHHON pabOTHI U Ip.);

YHuBepcaibHbIMHU PeryJATUBHBIMHU e CTBUAMH

11) yMeHHEM CaMOCTOSITEIBHO ONPEACIIATh IEJH IS TEIbHOCTH, TNIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESTENIbHOCTD, BRHIOMpATh Hauboee
s dexTuBHBIC CITOCOOBI pelieHUsT YI€OHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEILHO COCTABIISATh UITH
KOPPEKTUPOBATh MPEIJIOKEHHBIN aIrOPUTM IEUCTBUI MPU BBHITOJIHEHUH 33JaHUH C YUETOM MOTYyYEHUS
HOBBIX 3HaHHH 00 N3ydyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIUIX; OIEHUBATH COOTBETCTBUE MOTyUYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJH;

12) yMeHHeM UCIOIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, ITPE/IaraéMbIe B YCIIOBHH 3a[aHUM.

INPEAMETHBIE PE3YJIBTATDBI

B coctaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOEHUIO 0053aTEILHOTO COIeP KaHUSI, YCTAHOBJICHHOTO JAHHOMN
MIPUMEPHON pabouel MporpaMMoid, BBIJIEISIOT: OCBOSHHBIE O0YYAIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U
CHOoCOOBI IelcTBUM, ciendrueckue 1 MpeIMeTHON 001IacTH « XUMUS», BUIBI JESITEIbHOCTH T10
MOJIYYEHHUIO0 HOBOTO 3HAHHUS, €r0 HHTEPIPETAIlUH, IPEOOPA3OBAHMIO U IPUMEHEHUIO B PA3TUYHBIX YUCOHBIX U
HOBBIX CUTYyalUsIX.



[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y 00YUAIOMIUXCS CIECAYIOIUX YMEHHI:

8 KJIACC

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHX MTOHSATHIA: aTOM, MOJIEKYJIa, XUMHUUECKHIA IIEMEHT, IPOCTOE
BELIECTBO, CJI0)KHOE BEIIECTBO, CMECH (OJTHOPO/IHAS U HEOJHOPO/IHAS), BAJICHTHOCTb, OTHOCUTEJIbHAS
aTOMHAas U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast OJIs
XHUMHYECKOT0 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb,
JIEKTPOOTPHULIATEIBHOCTh, CTENICHb OKUCIICHUS, XMMUYECKasl peakiysl, KjJaccu(puKalus peakuil: peakuuu
COEIMHEHMS, pEaKLIUU Pa3IoKEHNUs, PEaKIIMM 3aMELLEHUS, peaKLiuu 0OMeHa, 3K30- U SHA0TEPMUYECKUE
peakiuy; TermIoBoi 3hekT peakuuy; sApo aToMa, IEKTPOHHBIN CIIONH aToMa, aTOMHasi OpOUTalIb, pajnuyc
aToMa, XUMHUYECKasl CBA3b, IIOJISAPHAs U HENOJIApHAsl KOBAJICHTHAs CBI3b, HOHHAS CBS3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBast J10J1s1 BEIIECTBA (IPOLEHTHAs: KOHLIEHTPALMs) B PaCTBOPE;

2) unIOCMpupoB8ans B3aMMOCBS3b OCHOBHBIX XUMUUYECKHUX MOHATHI (CM. 1. 1) U IPUMEHSTh 3TH NOHSATHS
IIpY ONMCAHMM BEILECTB U UX IIPEBPALLICHU;

3) ucnonv306ams XMMHUYECKYIO CUMBOJIMKY JUJIsl COCTAaBICHHUS (POPMYIT BEIIECTB U YPAaBHEHUIH XUMHUCSCKHX
peaKuuii;

4) onpedensimb BaJCHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCMHCHUSX; CTCIICHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAIJIEKHOCTD BEILIECTB K ONpeIeIEHHOMY KJIaccy COETUHEHUH 110
dbopmynaM; BUA XUMHYECKON CBSI3U (KOBAJICHTHAsI M HOHHAS) B HEOPTAaHUYECKUX COSTNHEHHISIX;

5) packpvisamo cmwicn Iepuonuueckoro 3akoHa J{. V. MeneneeBa: 1eMOHCTPHPOBATh IOHUMaHHE
IIEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MOJ0KEHHUs B [leproanyeckon
CUCTEME; 3aKOHOB COXPAHEHMsI MacChl BELECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUECHHSI,
3akoHa ABOTaJpo; OMUCHIBATh M XapaKTepU30BaTh TadIuunyo Gopmy [leproanueckoi CUCTEMBI
XMMUYECKHX 3JIEMEHTOB: pa3inyaTh NOHATHS «TJaBHAs noArpymnmna (A-rpymnmna)» u «rnodounas noarpynna (b-
TPYIIA)», Majible ¥ OOJBIINE IEPUO/IBI; COOTHOCUTH 0003HAUEHHS, KOTOPBIE UMEIOTCS B TaOIHIIe
«Ilepuoguyeckas cucreMa XuMudeckux 35eMeHToB 1. . MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsiz sApa, oOliee YMciao 3IEKTPOHOB U
pacnpeziesieHue UX Mo 3JEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMHYECKUE JIEMEHTBI; HEOPraHMYECKUE BELIECTBA; XUMUYECKHE PeaKiiu (110
YHCIIY U COCTaBY yYacCTBYIOUIMX B peaKIUH BEUIECTB, 110 TEII0BOMY 3D (DeKTy);

7) xapaxmepuzoseams (onucvléams) OOIHE XUMUYECKHE CBOWCTBA BELIECTB PA3IMYHBIX KIIACCOB,
MIOATBEP>K/1asl ONMCAHUE TPUMEPAMU MOJIEKYJIAPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIUN;

8) npoerosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTaBa; BO3MOXKHOCTH
IIPOTEKAHNUS XUMHUYECKUX NTPEBPALLEHUH B PA3JIMYHbBIX YCIOBUSX;

9) 6bluUCIAMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO  MOJIIPHYIO MacChl BEI[ECTB; MACCOBYIO JIOIO
XUMHUYECKOT0 3JIEMEHTA 110 GopMyJie COEAMHEHMSI; MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; IPOBOIUTH
pacy€Tsl 110 YPABHEHUIO XUMUYECKON pEaKIIVH;

10) npumensims OCHOBHBIE OTIEPAIIUH MBICITUTEIBHON IEATEIBHOCTH — aHAIN3 ¥ CHHTE3, CPABHEHHE,
0000111eHrEe, CUCTEMATH3AIINIO, KJIacCU(UKAIUIO, BBISIBICHUE IPHUMHHO-CIIEACTBEHHBIX CBA3EH — /IS
M3Yy4YEHUs CBOWCTB BEIIECTB M XUMHUUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
HabIto/IeHne, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH);

11) creoosamsb mpaBuIaM TOJTB30BaHUS XUMUYECKOH TTOCYI0H 1 1a00paTOpHBIM 000PYIOBaHUEM, A TAKIKE
npaBuIaM oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMHU T10 BBITIOJIHEHUIO JJAOOPATOPHBIX
XMUMUYECKHX OIBITOB I10 MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOPOIa U KUCIOPOAa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIIPEAEIEHHON MAaCCOBOM 10JI€M pacTBOPEHHOTO BEUIECTBA; IIJIAHUPOBATh U
MIPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTBI 10 PACIIO3HABAHUIO PACTBOPOB LIEI0YEH U KUCIIOT C IOMOLIBIO



MHIUKATOPOB (JTakMyc, GeHOI(PTaTCHH, METUIOPAHX U JIp.).

9 KJIACC

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHX MMOHATHI: XUMHUSCKHIA 3JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, AIEKTPOOTPUIIATEIIHOCTD, CTEIICHb
OKHCIJICHUSI, XHMHYECKasl pEaKIys, XUMUYECKasi CBA3b, TEIIOBOM 3(h(heKT peaknu, MOJIb, MOJISIPHBIN 00BEM,
PacTBOp; AIEKTPOIUTHI, HEITEKTPOIUTHI, SITEKTPOIUTUYECKAS JUCCOMALNS, PEAKIIMA HOHHOTO OOMEHa,
KaTaJlM3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMbIE U HEOOPATHMBbIE PEaKIIMU, OKHCITUTEIBHO-
BOCCTAHOBUTEIJIbHBIE PEAKIINU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBIICHUE, AITIOTPOIHS,
aM(OTepHOCTh, XMMUYECKasl CBA3b (KOBAJIICHTHAs, MOHHAS, METAJUINYECKas ), KPUCTAIUTMYECKas PEHIETKa,
KOPPO3HsI METAJUIOB, CIUIABbI; CKOPOCTh XUMHUYECKON PEaKLUH, MPEIEIbHO JOMyCTUMAasi KOHIIEHTPAIHs
(ITIK) BemecTBa;

2) unIOCMpuUpo8ans B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSATHHI (CM. 11. 1) M IPUMEHSTH 3TH HOHSITHS
IIPU ONIMCAaHMU BEIECTB U WX MPEBPAILCHHIA;

3) ucnonv306ams XMMHUYECKYIO CUMBOJIMKY JUUIsl COCTAaBIICHUS (POPMYIT BEIIECTB U YPAaBHEHUIH XUMHUCSCKHX
peaKuuii;

4) onpedensime BaJCHTHOCTD U CTCIICHb OKHCIICHHUS XUMUYECKHUX JJICMEHTOB B COSAMHCHUSIX PA3IMYHOTO
COCTaBa; MPHHAAJICIKHOCTD BEIIECTB K ONPEACIEHHOMY KJIaCCy COSIMHEHHH 1O (opMyaaM; BUI XUMHUUECKON
CBs13U (KOBAJICHTHAS, HOHHASI, METAJUTNYECKas) B HEOPTAaHMYECKUX COCAMHEHUSIX; 3apsi/l HOHA 110 XMMHUYECKON
dopmyiie; xapakTep Cpeabl B BOIHBIX PACTBOPAX HEOPraHUYECKUX COSITUHEHUH, THI KPUCTAITTHYECKOM
PELIETKN KOHKPETHOIO BELIECTBA,

5) packpvisamo cmwicn Iepuonuueckoro 3akona J{. V. MeneneeBa u 1eMOHCTPUPOBATh €0 IIOHUMAaHHE:
OIMCBIBATH M XapaKTepu30BaTh Tabamunyto hopmy [leproandeckoit cuCTEMbl XUMUYECKUX IIEMEHTOB!
pa3nuyaTh NOHATHA «TJIaBHas moArpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpymnmna)y», masnsie u
OO0JIBIIIME TIEPUOJIBI; COOTHOCHTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B IEPUOIUIECKOM TabIHIIe, C YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi]l siApa, o0I1ee Yucio
3JIEKTPOHOB U pacHpeieNIeHHe UX MO IEKTPOHHBIM CII0IM); OOBACHATH 00II1Ee 3aKOHOMEPHOCTH B
M3MEHEHHH CBOWCTB 3JIEMEHTOB U X COSAMHEHUH B Mpe/iesiaX MaJIbIX TIEPHOJIOB U TIIABHBIX MOJTPYII C
y4ETOM CTPOEHUS UX aTOMOB;

6) rraccuguyuposams XUMIUUYECKHUE SJIEMEHTBI; HEOPraHMUECKHE BEIIECTBA; XUMHUUECKHE peakiuu (1o
YHUCITY M COCTAaBY YYaCTBYIOIIUX B PEAKLIUHU BELIECTB, IO TEIJIOBOMY 3P (EKTY, 10 U3MEHEHUIO CTEeNeHEeN
OKHCITICHUSI XHMUYECKHX JJIEMEHTOB);

7) xapaxmepuzoéams (ONKUCHIBATE) OOIIHE U CIICHU(HUISCKUES XUMHIESCKUE CBOMCTBA MMPOCTBIX M CIIOXKHBIX
BEIIECTB, MMOATBEPKAAst OMMMCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX ¥ HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKUX peaKIHii;

8) cocmasgnsimub ypaBHEHHS 3JIEKTPOIUTHUECKON TUCCOLMAIINN KUCIIOT, IEJI0UeH M COJICH; ITOJTHbIE 1
COKpaIlléHHbIE YPAaBHEHUS peaKkIil HOHHOTO 0OMEeHa; YpaBHEHUS peaKIfii, HOATBEPKIAIOIINX
CYIIECTBOBAHNE TEHETHUYECKON CBSI3M MEKIY BEIIECTBAMH Pa3IIMUHBIX KIIACCOB;

9) packpvieams cyuwHOCHb OKUCIUTEIBHO-BOCCTAHOBHUTEIILHBIX PEAKIMI MOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

10) npoerosuposams cBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOXXHOCTH TPOTEKAHUS
XMUMUYECKHX MPEBPAIICHUI B Pa3INYHbIX YCIOBUSX;

11) ewiuucasims OTHOCUTENHEHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO MacChl BEIIECTB; MaCCOBYIO JIOJTIO
XMMHYECKOI0 3JIEMEHTA 10 (popMyJsie CoeTMHEHMS; MAaCCOBYIO JI0JIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl M0 ypaBHEHHUIO XMMUYECKON PEaKIny;

12) creoosamsb paBuIaM TOJIB30BaHUs XUMHYECKOM TIOCYI0H 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKIKE

IpaBUjIaM OOpAICHHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUSAMH 110 BHIITOTHEHUIO JTa00paTOPHBIX



XMUMHAYECKHUX OMBITOB MO MOJIYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHUAKa U YIIIEKHCIIOT0 ra3a);

13) nposooums peakuuu, MOATBEPIKIAFONINE KAYSCTBEHHBIH COCTaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATh
OIIBITHBIM ITyTEM XJIOpUJ-, OpOMHUI-, HOJH -, KapOoHaT-, pocdar-, cunmkar-, cynbhaT-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHUS M MOHBI H3yYCHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHX
BEIIECTB;

14) npumensms OCHOBHBIE OIIEPALIN MBICIUTEIBHON NEATEIBHOCTH — aHAJIHU3 U CHHTE3, CPAaBHEHHE,
0000111eH1Ee, CUCTEMATH3alIHIO, BbISIBIICHHE IPUUMHHO-CIIEICTBEHHBIX CBSA3eH — Ul U3y4eHMsI CBOICTB
BEIIECTB M XUMMUYECKUX PEaKLUil; €CTECTBEHHO-HAayYHbIE METO/Ibl IO3HAHUS — HAOJII0JICHUE, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICICHHBIN).



TEMATHUYECKOE IINITAHUPOBAHUE
8 KJIACC

Ne
n/n

HaumenoBanue pa3aeqioB U TeM INMpPOrpamMMbl

KoauyectBo yacos

BCEro | KOHTPOJIbHBIE
padoThI

NPaKTHYeCKHe
padoThI

DJ1eKTPOHHBIE (LM (pPOBbIE) 00pa3oBaTeIbHbIE
pecypesl

Paznen 1. IlepBonauaiabHble XHMHYeCKHe TMOHATHS

1.1

Xumusi — BakHasi 00J1aCTh €CTECTBO3HAHUSI H npalcmqecxoﬁ JAEATCJIbHOCTH Y€JI0OBEKa

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

1.2.

BemecrBa
U XHMHYeCKHe peaKkimun

19 1

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https:/iwww.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no paspery

22

Paznen 2. Baxwueiimme NPEACTAaBUTE/H HEOPraHUYeCKHX BeUIECTB

2.1

Bo3nyx. Kuciiopoa. Ionsitue 06 okcupax

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https:/www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.2.

Bopopona.
IloHsiTHE 0 KMCJIOTAX H COJISIX

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/



http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/

2.3.

Bona. PactBopbl. IlonsiTue 00 ocHoBaHMsIX

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.4.

KosnuvecTBeHHbIe OTHOLIEHUS] B XHMHH

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.5.

OCHOBHbBIE KJIACChI HEOPTraHHYECKHX
coeTHHEeHM it

10

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https:/iwww.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no paszaeny

30

Paznen 3. [lepuoanyeckuii 3axon u Iepuomuyeckas cucrema xumuueckux iementos JI. M. Menneneesa.
Ctpoenne aroMoB. XumMuuecKas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIHI

3.1

Mepuonnyeckuii 3axon u Iepuonnyeckas cucrema xumuyeckux 1ementos J. U. Menjaeieesa. Ctpoenune
aToma

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https:/www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

3.2.

Xumudeckast cBsi3b. OKHCIHTENbHO-BOCCTAHOBUTEILHBIE peaxkuun

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https:/iwww.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/



http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/

Hroro mno pasneny:

13

n/n

BCero

KOHTPOJIbHbIE PadOThI

NPaKTHYeCKHe PadoThI

PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 3 6
9 KUIACC
Ne | HanumeHoBanue pa3jiesioB H TeM NPOrpaMMBbl Koamnyectso yacos JileKTpoHHbIe (UM(pPOBbIe) 00pazoBaTe/bHbIE Pecypehbl

Pazgen 1. BemecTBO M XHMHYeCKHe peaKkuuu

1.1

IToBTOpenue H yrayfieHne 3HAHHI OCHOBHBIX pa3leJoB Kypca 8 kiacca

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

1.2.

OcHoOBHbIE 3aKOHOMEPHOCTH XHMMHYECKHX peammﬁ

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https:/iwww.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

1.3.

3ﬂeKTp0JlllTll‘leCKaﬂ aucconuamus. XuMuyeckue peakuMd B pacTBOpax

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https:/fwww.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no paspemy

14

Pasznen 2. HeMera/uibl M HX COeMHEHUS



http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/

2.1.

O0masi xapakTepucTHKa XuMHYecKHX 3JdeMeHTOB VIIA-rpynmbl. TManorenst

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.2.

OO0masi XapakTepHCTHKA XHMHYeCKHX dJdeMeHTOB VIA-rpymnel. Cepa m eé coexnnenus

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.3.

O0masi XapaKTepUCTHKA XHMHYECKHX 3JeMeHTOB VA-rpynmsl. A30T, ¢ocdop M HX coeTuHEHHS

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https:/iwww.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.4.

O0mas XapaKTepHCTHKA XHMHYECKHX 31eMenToB IVA-rpynmsl.
Yr/1epoa u KpeMHMii M NX coelHHEHHsl

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https:/www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no paszaeny

28

Paszgen 3. Meraibl H MX COeIHHEHHS

3.1

OOwMe CBOHCTBA METAJLIOB

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https:/iwww.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/



http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/

3.2.

Bakueiinme MeTasiibl M HX COeTHHEHHS

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

HUroro no pazzeny:

13

Pa3nen 4. Xumusi u okpy:kawmas cpena

4.1.

BemecTBa 1 MaTepuaJbl B KHU3HH YEJI0BEKA

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https:/iwww.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Uroro no pazzeny:

PesepBHoe Bpems

OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68



http://www.imumk.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.yaklass.ru/

ITHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne | Tema ypoka KosnvecTBo 4yacoB Buasl, popmbl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI
1. |IIpenmer xumun. Beriecta u ux 1 0 0 YcTHBIN ompoc;
CBOMCTBA
2. | Meronasl Mo3HaHUA B XUMUAU 1 0 0 [TuceMeHHEBIH
KOHTPOJIb;
YcTHblit onpoc;
3. |Ipakruueckas padora Nel. ITpuémsl 1 0 1 [TpakTrueckas
Oe3ormacHo# paboThl ¢ 000pyIOBaHUEM U pabora;
BemectBamu. CTpOCHHE IJIAMCHH
4. | YucTele BelecTBa U CMecH 1 0 0 [TuceMeHHBIN
KOHTPOJIb;
YcTHBII 01poc;
5. | [Ipaktuueckas padora Ne2. Ouncrka 1 0 1 [IpaxTrueckas
3arps3HEHHON MTOBAPEHHOM COMTN pabora;
6. | ®dusnueckre ¥ XUMHUYCCKUE SBJICHUS. 1 0 0 [TuceMeHHBIN
XUMUYECKHE peakluu KOHTPOJIb;
YcTHBIT onpoc;
7. | ATOMBI MOJIEKYJIBI U HOHBI 1 0 0 ITuceMeHnHbIN
KOHTPOJIb;
YcTHBIT onpoc;
8. | BemecTBa MOJICKYJISIPHOTO 1 1 0 0 IInceMeHHBIH
HEMOJIEKYJISIPHOTO CTPOCHUS KOHTPOJIb;
YcTHBIT 0npoc;
9. |IIpocTeie 1 CIOXKHBIE BELECTBA 1 0 0 ITuceMenHbIN
KOHTPOJIb;
YcTHBII onpoc;
10. | XuMu4ecKue 3IeMEHTHI 1 0 0 YcTHbI onpoc;
11. | OTHOCHTENBPHAS aTOMHAS Macca 1 0 0 [TuceMeHHBIH
XUMHYECKHUX DJIEMEHTOB KOHTPOJIb;
YeTHBIR 011poc;
12. | 3HaKM XUMHUYECKUX DIIEMEHTOB 1 0 0 [TucbmMeHHbIM
KOHTPOJIb;

YcTHBII onpoc;




13.

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTBA

IIuceMeHHBIH
KOHTPOJIb;
VY cTHBIN 0onpoc;

14. | Xumunueckue popmyiibl. OTHOCHTEIBHAS ITuceMeHHbIN
MOJIEKYJISIpHasl Macca KOHTPOJIb;
YcTHbIi onpoc;
15. | BerurciaeHust o XMMHIEeCKUM [TuceMeHHBIN
¢bopmynaMm. MaccoBas 107151 311€eMEHTa B KOHTPOJIb;
COEIMHEHUH YcTHBII onpoc;
16. | BajieHTHOCTh XUMHYECKHX DJICMEHTOB. [TucbmMeHHbIi
Onpenenenne BaJICHTHOCTH 2JIEMEHTOB KOHTPOJIb;
1o hopMynaM UX COeTUHEHUN YeTHBIT 01poc;
17. | CocraBiienue XuMH4YECKUX (HOpMYIT 11O [TnceMenHbII
BaJICHTHOCTHU KOHTPOJIb;
YcTHBINM 0npoc;
18. | ATOMHO-MOJIEKYJIIPHOE yueHHE ITucemenHbIl
KOHTPOJIb;
YcTHBII 01poc;
19. | 3akoH coxpaHeHHsI MacChl BELLIECTB ITucemenHbIN
KOHTPOJIb;
YcTHBII 01poc;
20. | XuMuyeckue ypaBHEHUS [InceMenHbIn
KOHTPOJIb;
YcTHBIT 0npoc;
21. | Tumbel XUMHYECKUX PEaKIUH IInceMeHHBIH
KOHTPOJIb;
YcTHBIT onpoc;
22. | KontposnbHas paboTa mo teme : KonTponbHas
"[lepBoHavYaJILHBIE XUMUYECKHE pabora;
noHsATUA"
23. | Kucnopo, ero o01iasi xapakTeprCThKa, IInceMeHHBIN
HaXO0XJICHHE B MPUPOJIE U MOJIyUYEeHUE KOHTPOJIb;
YcTHBII onpoc;
24. | CpoiicTBa KHCI0pOJa ITuceMeHHBIN
KOHTPOJIb;
YcTHBII onpoc;
25. | TIpumenenue kuciaopozaa. Kpyrosopor [TucsMeHHBIIH
KHCIIOpO/ia B IPUPOJIE KOHTPOJIb;

YeTHBIT 01poc;




26.

[Tpaktuyeckas padora Ne3. [Tonydenue u
CBOMCTBA KHUCIIOPOJA

IIuceMeHHBIH
KOHTPOJIb;
VY cTHBIN 0onpoc;

27. | O30H. AmoTpomnus KUCIOPOa. [TuceMeHHbIN
KOHTPOJIb;
YcTHBII onpoc;
28. | Bo3nyx u ero cocras [TuceMeHHbIN
KOHTPOJIb;
YcTHblit onpoc;
29. | Bomopo, ero o01ias XxapakTepUuCcTHKa, IInceMeHHEBIN
HAXO0XJICHHUE B TIPUPO/IE U TIOTyUECHUE KOHTPOJIb;
YeTHBIT 01poc;
30. | CroiicTBa 1 MpUMEHEHUE BOAOPOIA [TucemeHHbIM
KOHTPOJIb;
YcTHBINM 0npoc;
31. | IIpaktuueckas padora Ne4. TTonydenue [IpakTrueckas
BOJIOPO/Ia U UCCIIEJIOBAHHUE €r0 CBOMCTB pabora;
32. | Bona [TuceMeHHBIN
KOHTPOJIb;
YcTHBII 0npoc;
33. | Xumuueckue CBOMCTBA U IIPUMEHEHHE [InceMenHbIn
BOJIBI KOHTPOJIb;
YcTHBIT onpoc;
34. | Bona-pactBopurens. PacTBopbI. ITnceMeHHBIH
KOHTPOJIb;
YcTHBIN 0npoc;
35. | MaccoBas 105151 paCTBOPEHHOTO [TuceMeHHBIH
BelIeCcTBa KOHTPOJIb;
YcTHBIT onpoc;
36. | [Ipaktuueckas padora Ne5. [TpakTnueckas
[TpuroroBneHue pacTBopa ¢ pabora;
OnpeaeIEHHON MacCOBOM JTOIEH
pacTBOPEHHOTO BelIecTBa (CON)
37. | Pemenue 3amau [TucbmMeHHbIM
KOHTPOJIb;
38. | Konmmuectsa BerecTBa. Moib. MosspHast [TucbMeHHbII
Mmacca KOHTPOJIb;

YeTHBIT 01poc;




39.

BBI‘-II/IC.HGHI/IG C UCIIOJIBb30BAHUCM
HOHATHUH "Koan4uecTBO BemecTna' u "
MoJIsipHast macca"

IIuceMeHHBIH
KOHTPOJIb;
VY cTHBIN 0onpoc;

40.

3akoH ABorazpo. MossipHblil 00bEM
ra3os.

[TucbmMeHHbBIM
KOHTpOJIb;
YcTHbIi onpoc;

41.

OOBEMHBIE OTHOIIECHUS Ta30B MPH
XUMHUYECKHUX PEAKLUAX

[TucbmMeHHbBIM
KOHTpOJIb;
YcTHblit onpoc;

42.

Pemrenue 3anau

ITuceMeHHEbIi
KOHTpOJIb;

43.

OKCcuIbl

[TucbmMeHHbBIM
KOHTPOJIb;
YcTHBINM 0npoc;

44,

IMuapooxcuapl. OcHOBaHUSA

IInceMmennsbli
KOHTPOJIb;
Y CTHBIN OTIPOC;

45.

XHUMHUYECKHUE CBOMCTBA OCHOBAHUU

[TucbmMeHHbIM
KOHTPOJIb;
YcTHBINM 0npoc;

46.

AMdoTepHbIC OKCHJIBI M THIPOKCHIBI

IIuceMeHHBIN
KOHTPOJIb;
YcTHBIT onpoc;

47.

Kucnotsl

IIucebMeHHBIH
KOHTPOJIb;
YeTHBIN 011poc;

48.

XHUMHUYECKHE CBONMCTBA KHUCJIOT

IInceMeHHBIH
KOHTPOJIb;
YeTHBIN 011poc;

49.

Comn

IIuceMeHHBIH
KOHTPOJIb;
YeTHBIN 011poc;

50.

XHUMHUYECKUE CBOMCTBA COJIEH

I[IuceMeHHbBIH
KOHTPOJIb;
YeTHBIN 011poc;

ol

[IpakTuueckas pabora Ne6. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME
"BaxxHeire Ki1acchl HEOPraHMUECKUX
coenuHeHui"”

IIpaxTrueckas
pabora;




52.

KonrponsHas pabora no teme :"
Baxwueriue npencraButenu
HEOPraHWYECKUX BEIIeCTB"

IIuceMeHHBIH
KOHTPOJIb;
VY cTHBIN 0onpoc;

53. | Knaccuduxanust XUMAYECKHUX JIEMEHTOB ITuceMeHHbIN
KOHTpOJIb;
YcTHBII onpoc;
54. | [lepuognueckuii 3akon JI.11. Menneneesa IInceMeHHBIM
KOHTpOJIb;
YcTHBII onpoc;
55. | [lepuoauueckas TabIMIa XAMHUYIECKUX IInceMeHHEBIN
3JIEMEHTOB KOHTpOJIb;
YeTHBIT 01poc;
56. | Ctpoenue aToma [TucbmMeHHBbIH
KOHTPOJIb;
YcTHBINM 0npoc;
57. | Pacupeenenue 3JeKTPOHOB 110 [InceMenHbIn
SHEPTETUYECKUM YPOBHSAM KOHTpOJIb;
YcTHBII 01poc;
58. | 3HaueHue NepruoANYECKOT0 3aKOHa YcTHBI onpoc;
59. | Kusub u pesrensnocts I.1. Y cTHBIN 0IpoC;
Menpeneena
60. | Pemenue 3amau [TucbMeHHbI
KOHTPOJIb;
61. | DneKTPOOTPULIATENHHOCTh [TucbmMeHHbI
KOHTPOJIb;
YcTHBIT onpoc;
62. | OCHOBHBIEC BHJIbI XUMHUECKOM CBSI3H [TucemMeHHbIM
KOHTPOJIb;
YeTHBIN 011poc;
63. | CrereHb OKHCIICHUS [TuceMeHHBIIM
KOHTpOJIb;
YeTHBIN 011poc;
64. | [loBTOopenue [TuceMeHHBIH
KOHTpOJIb;
YeTHBIR 011poc;
65. | KorTponbHas paboTa KonTponbHas

pabora;




66. | AHaIM3 KOHTPOJIBHOM paboThI 1 0 0 CamoolieHKa ¢
UCIIOJIb30BaHUEM
«O1eHoyHoro
JMCTaY;
67. | I[loBTOopenue 1 0 0 [TucbMeHHBIH
KOHTPOJIb;
YeTHBIT 01poc;
68. | [ToBropenue 1 0 0 [TuceMeHHBII
KOHTPOJIb;
YcTHBII onpoc;
OBUIEE KOJIMYECTBO YACOB I10 68 3 6
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Ne | Tema ypoka Kosun4yecTBo yacos Buapbl,
n/n dopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIs
padoThI padoThI

1. | IloBropenue u yriryoiieHHe 3HAHUI 1 0 0 [TucrmeHHbIH
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca KOHTPOJIb;

YcrHbIi
OI1poC;

2. | TloBropeHue U yriyoOieHne 3HaHU 1 0 0 [InceMeHHbIM

OCHOBHBIX pa3JIeNioB Kypca 8 kiacca KOHTPOJIb;
YcTHbI
OT1poC;
3. | OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC 1 0 0 [TucsmeHHbIiH
peakuuu KOHTPOJIb;

YcTHbIi
OTIpOC;

4. | TennoBble > PeKTsl XUMUUECKUX peakuuit | 1 0 0 [InceMeHHBIM
KOHTPOJIb;
YcTHbIi
OTIpOC;

5. | CkopoCcTh XMMHUYECKHUX PEAKIIUN 1 0 0 [InceMeHHBIM
KOHTPOJTb;
YcTHbIi
OTIpOC;

6. | [Ipaktuueckas pabora Nel .M3yuenue 1 0 1 IIucemenHbIi
BIIMSTHHSL YCIIOBUH MTPOBEACHUST XUMUYECKOM KOHTPOJTb;
peaknuu Ha €€ CKOPOCTh YcrHbIi

OTIpOC;




7. | O6bparumsie peakuuu.IToHsATHE O [TuceMenHbI

XUMHUYECKOM PaBHOBECUHU KOHTPOJIb;
YcrHbI
OT1poC;
8. | CymHoCTh mporecca 3JIeKTPOXUMUIECKOI [TucbMeHHBIN
JUCCOIAIIUU KOHTpOJIb;
YcrHbIi
OI1poc;
9. | duccoumarus KUCIOT, OCHOBAHUI U COJICH ITuceMeHHEbIN
KOHTPOJIb;
YcrHbIi
OT1poC;
10. | CunbHsle u cnabbie snekTponuThl. CTerneHb [TuceMeHHbIi
JUCCOITHAITUT KOHTPOJIb;

YcrHbIi
OI1poc;

11. | Peakuuu nOHHOTO OOMEHa [TuceMeHHbIi
KOHTPOJIb;
YcrHbIi
OI1poc;

12. | 'maponus coieit [TuchbmeHHBII
KOHTPOJIb;
YcTHbI
OT1poc;
13. | IIpaktuueckas pabota N2 PenieHue [IpakTrueckas
SKCIEPUMEHTAIIBHBIX 3a/1a4 M0 TEME pabora;
"CBoOMCTBa KUCJIOT, OCHOBAHHI U CONEH Kak
3JEKTPOJIUTOB"
14. | KonrponsHas pabora o teme : "BerectBo Kontponbhas
U XUMHYECKHE PeaKIuu" pabora;
15. | XapakTepucTHKa rajJoreHoB IIucemenHbIi
KOHTpOJIb;
YcTHbIi
OIIpoC;

16. | Xnop [InceMeHHBIM
KOHTPOJIb;
YcTHbIi

OTIpOC;




17.

XIJIOpOBOAOPO: TTOITYUYEHHUE U CBOMCTBA

ITuceMeHHBIN
KOHTPOJIb;
YceTHbIi
OIpoc;

18.

Consanas Kuciiora u €€ conu

[TnceMeHHbBIH
KOHTpOJIb;
YcTHbIi
OTpoc;

19.

[IpakTrueckas padora Ne3. [Tonyuenue
COJISTHOM KHCJIOTBI

[IpakTyeckas
pabora;

20.

XapakTepucTuKa KUCI0po/ia U Cephl

[TnceMeHHbBIH
KOHTpOJIb;
YcTHbIi
OTIpOC;

21.

CBoiicTBa ¥ IPUMEHEHHE CEPhI

IInceMeHHBIN
KOHTPOJIb;
YceTHbIiI
OTIpOC;

22.

CepoBogopon. Cynbbhus

IInceMeHHBIN
KOHTPOJIb;
YcTHbIit
OTIpoOC;

23.

Oxcun cepsl (IV). Ceprucras kucnora

ITruceMeHHBIN
KOHTPOJIb;
YcTHbIiI
Ompoc;

24.

Oxcup cepsl (VI). Cepnas xkucnora

ITuceMeHHBIN
KOHTPOJIb;
YcTHbII
OIpoc;

25.

ITpakTuyeckas pabora Ne4. Perenune
9KCIIEPUMEHTAJIBLHBIX 3a7a4 110 TeMe
"Kucnopon u cepa

IIpaxTrueckas
pabora;

26.

XapaxkTepuctuka azota u pocdopa.

duszndeckne u XUMHISCKHE CBOMCTBA a30Ta

ITnuceMeHHBIN
KOHTPOJIb;
YcTHbI
OIpoc;

217.

AMMuak

ITuceMeHHBIN
KOHTPOJIb;
YcrHbIi
OIpoc;




28.

[Ipaktuyeckas padora NeS. TTonyuenue
aMMHaKa ¥ U3y4E€HHE €ro CBOMCTB

[IpakTnueckas
pabora;

29.

CoJyii aMMOHUSA

[TncerMeHHbBIH
KOHTPOJIb;
YcTHbII
OTpoc;

30.

A30THas KHUCI0Ta

[TnceMeHHbBIH
KOHTpOJIb;
YcTHbIi
OTpoc;

31.

CoJix a30THOM KHUCIOTEI

[TnceMeHHbBIH
KOHTpOJIb;
YcTHbIi
OTIpOC;

32.

dochop

IInceMeHHBIN
KOHTPOJIb;
YceTHbIiI
OTIpOC;

33.

Oxcun dpochopa (V). DocdopHas kuciaora
u e€ conu

IInceMeHHBIN
KOHTPOJIb;
YcTHbIit
OTIpoOC;

34.

XapakTepuCTHUKA yIiIepoaa U KpEMHHUS.
AsnmoTponus yriepoaa

ITruceMeHHBIN
KOHTPOJIb;
YcTHbIiI
Ompoc;

35.

XHUMUYECKUE CBOMCTBA YIJIEPOIa.
AncopOrus

ITruceMeHHBIN
KOHTPOJIb;
YcTHbII
OIpoc;

36.

Oxcupn yraeposaa (I1) - yrapasiii ra3

ITruceMeHHBIN
KOHTPOJIb;
YcTHbI
OIpoc;

37.

Oxcup yriepoaa (1V) - yrnexucnslii ra3

ITnucbMeHHBIN
KOHTPOJIb;
YcTHbI
OIpoc;




38. | VronbHas kuciaoTa u €€ conu. Kpyrosopor ITucbMeHHBIIH

yriepo/ia B MPUPOEC KOHTPOJIb;
YCTHBIN
OTIpOC;

39. | IIpaktuueckas padora Ne6. ITonyuenue [IpakTnueckas
okcupa yriepozaa (IV) u uzydyenue ero pabora;
cBOICTB. Pacnio3HaBaHmue kapOOHATOB

40. | Kpemunii. Oxcun kpemuust (1V) [TucbMeHHBII

KOHTPOJIb;
YCTHBIN
OTpoc;

41. | Kpemuuesas kuciora u €€ conu. CTekIIo. [TucbMeHHBIN

[HemenT KOHTPOJIb;
YCTHBIN
OTIpOC;

42. | KorrpomnbHas paboTa 1o Teme : KouTponbHas
"Hemertanmsr" pabora;

43. | XapaKkTepucTHKa METAIIJIOB [TuchbmeHHBII

KOHTPOJIb;
YCTHBIN
OTIpOC;

44. | Haxo[eHHEe METAIJIOB B IIPUPOJIE U [TucpbmeHHBII

o01re crnocoObl UX MOJTYIECHHS KOHTPOJIb;
YCTHBIN
OTIpOC;

45. | XuMHUYECKHE CBOMCTBA METAILIIOB. ITucbmeHnHbIN
DNEKTPOXUMHYSCKHUN PSIJT HANTPSDKEHUS KOHTPOJIb;
METAJIJIOB YcTHbIi

OTIPOC;

46. | CrutaBbl [TuceMeHHbI
KOHTPOJIb;
YcTHBIN
OTIPOC;

47. | lllemovHbIC METAITBI [TuceMeHHbIM
KOHTPOJIb;
YcTHBIN
OTIPOC;

48. | Marnwuii. [llenouyno3eMenbHbIE METAILIBI ITucbmeHHbIN
KOHTPOJIb;
YcTHBIN

OTIpOC;




49.

BaxxHeiinme coequHEHNUS KAJIbIINL.
KEcTKOCTH BOAEI

ITuceMeHHBIN
KOHTPOJIb;
YceTHbIi
OIpoc;

50.

AnmroMuHUH

[TnceMeHHbBIH
KOHTpOJIb;
YcTHbIi
OTpoc;

5l.

Baxueiinime coeIMHEHNST AITFOMUHUS

[TnceMeHHbBIH
KOHTPOJIb;
YcTHbIi
OTIpOC;

52.

Kemeso

IInceMeHHBIN
KOHTPOJIb;
YceTHbIiI
OTIpOC;

53.

COG,I[I/IHCHI/ISI KEIIC3a

IInceMeHHBIN
KOHTPOJIb;
YceTHbIiI
OTIpOC;

54,

[IpakTuueckas pabora No7. Pemienue
3KCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
"Meramibr"

IIpakTuyeckas
pabora;

55.

KontponbHas pabora no reme "Metaisl'

KoHnTponbHas
pabora;

56.

OpraHI/I‘ICCKaH XUMUA

ITruceMeHHBIN
KOHTPOJIb;
YcTHbIM
Ompoc;

57.

Hpez[eanHe (HaCLIH_IeHHBIe) YTJIIEBOAOPOABI

ITrucbMeHHBIN
KOHTPOJIb;
YcTHbI
OIpoc;

58.

HenpenenbHble (HEHACHIIICHHBIE)
YTJIEBOJJOPO/IBI

ITnuceMeHHBIN
KOHTPOJIb;
YcTHbBIH
OIpoc;

59.

ITonumepst

ITuceMeHHBIN
KOHTPOJIb;
YcrHbIi
OIpoc;




60.

IIpousBoaHbie yrieBoaopoaoB. CoupThl

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIH
OIpoc;

61.

KapOonoBbie kuciotsl.CiiokHbIe 3)UPBHI.
Kupsl

[TnceMeHHbBIH
KOHTpOJIb;
YcTHbIi
OTpoc;

62.

VrieBoanl

[TnceMeHHbBIH
KOHTPOJIb;
YcTHbIi
OTIpOC;

63.

AMMHOKHCIOTHI. benkn

IInceMeHHBIN
KOHTPOJIb;
YceTHbIiI
OTIpOC;

64.

WroroBas koHTpoNbHas paboTa

KonTponbnas
pabora;

65.

Pezeps

VYcTHBIN
OTIpOC;

66.

Pezeps

VYcTHBIN
OTIpOC;

67.

Peszeps

YcTHBIN
OTIpOC;

68.

Peszeps

YcTHBIN
OTIpOC;

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1IUI1 YYHEHUKA

8 KIIACC

Xumus. 8 knace/Pynsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmiectBo «M3aarensctBo «IIpocBemnieHne;
Beenure cBoil BapUaHT:

9 KJIACC

Xumus. 9 knace/Pynsurtuc I'.E., ®enpaman @.1°., AkunonepHoe obmiectBo «M3narensctBo «IIpocBemnieHne;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHAJIBI IJISA YUUTEJIA

8 KIIACC

["apa H. H. Xumus : ypoku B 8 kinacce : mocobue /i yautens /

H. H. I'apa. — 2-e u3n., nepepad. — M. : IIpocsemenue, 2014.

I'apa H.H. Xumus. 3agauauk ¢ momomHukoM. - M.: [Ipocemenue, 2014.
Xumus noypodsble miansl 8 kinacce no yueonuky Pymsutuc I'.E., ®enpaman O.T.

A. BopoBckux 3aueTHble pabOThI 0 XUMHU K YueOHHKY Pym3utnca "Xumus 8 kimacc" M. M3narenbcTBo
"Jx3amen", 2019

9 KJIACC

I'apa H. H.

20 Xumus : ypoku B 9 xinacce : mocodue st yaurens /

H. H. I'apa. — 2-e u3n., nepepad. — M. : [Ipoceemenue, 2014.

Xumus noypoussle miansl 8 kiace no yueOnuky Pymsurtuc I'.E., ®enpaman O.I.

A. BopoBckux 3aueTHble pabOTHI IO XUMUH K yaeOHHUKY Pym3utnca "Xumus 9 knace” M. M3natenbeTBo
"Ik3amen", 2019

HOUPPOBBIE OGPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET

8 KJIACC

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

9 KUIACC

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/


http://www.imumk.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.imumk.ru/

https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/


http://www.yaklass.ru/
http://www.yaklass.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOIHECCA

YYEBHOE OBOPYJOBAHHME

[Tepuonnueckas cucrema xummuueckux 3neMentoB /. . Menneneena. (IICXD)
Psn snekTpooTpuLiaTeIbHOCTH XUMUYECKUX 3JIEMEHTOB.
MukponabopaTtopusi IIsi XHMUYECKOTO IKCIIEPHUMEHTA
Hab6op mozeneit aTOMOB /7151 COCTaBICHUS MOJIEKYJ
[IITaTuB J1abOPaTOPHBIA METATUTMYECKHUI

[lItaTuB 1a00paTOPHBIN MIACTMACCOBBIMA

[TpoOupkwu

CnuproBka

Jepxatenu A npoOUpPOK

Monenb KpUCTaUIMYECKOM PEIIeTKH aamasza

Monenn XuMHUYEeCKUX 3aBOJIOB

Cyxoe roprouee

®dapdopoBas yaiika

Boponka

XUMHUYECKUN CTaKaH

Ha6op peaktuBoB
Ha6op peaktuBoB

Ha6op peaktuBoB:
HaGop peakTuBoB:

: COJIM cyb(haThl
: COJIM KapOOHAThI
COJIU XJIOPUBI
COJIM HUTPATHI

HaGop peakTHBOB: METaJLIBI

Habop peakTuBOB: HEMETAIIIBI
HaGop peakTuBOB: OKCHIBI
Habop peakTuBOB: THIPOKCUIBI
HaGop peakTuBOB: HEOPraHUYECKNE KUCIOTHI
Habop peakTrBOB: opraHrHYecKue KUCIOThI
Habop peakTnBOB: MUHEpaIbHBIE y100pEHUS
Habop peakTrBOB: oprannueckue BeriecTBa
Konnexnust «Creipbe 1151 4epHOU METaJUTYyPTUM»
Konnexkuust «Cpipbe 17151 IBETHON METAILTYPTUN»
Komnexkuust «Coipbe 11 XUMHUYECKON
npomsinieHHocTU»Komnekusa «Ceipbe 171 CTPOUTENbHON
npombinuieHHOCTU»Kosutekius «CTpoeHre TOPHBIX TTOPOI»
Komneknus «AnroMUuHAIDY

Komnekuus «TonmuBoy»

Komneknus «BomokHa»

Komnexuust «HedTs»

Konnexnus «topd»

Konnexkuust «3BecTHsIKI

Komnexknns «Ctekio u u3ienus u3 CTeKIa

Komnexnnsa «Kayayx»

Komnexnus «Kayaykn»

DKpaHbl POHOBBIE

Tabnuiel Mo HEOPraHMYECKOH XUMUU



TaGnuiel Mo OpraHuvecKol XUMUN

[Tepuoanueckas cucrema xumuueckux snemMenToB J[. . Menzaeneena
Tabnuma «PacTBOpUMOCTh OCHOBAHMIA, KUCIIOT, COJICH B BOJIE U
cpena»Tabnuna «KonudecTBeHHbIC BETUYHHBI B XHMUM))

Tabnuna «IIpaBuia TeXHUKU 6€30MaCHOCTHY

Ha6op moptperoB /1t KaOMHETa XUMHUH

BertsoxHOM mKad

CTtoJ1 IEMOHCTPALIMOHHBIH

Annapat Kunma

OBOPYJAOBAHME /UISA TPOBEJEHUSA IIPAKTUYECKUX PABOT

XuMudeckue PCAKTHUBLI 1 O60py,HOBaHI/IC B COOTBCTCTBHHU C MECTOANYCCKUMHU YKa3aHUSAMHU K
ACMOHCTpallMOHHBIM OIIbITaM.






