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IHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma 1Mo XuMUHU Il 0OyJaronIuxcst 8 KJIAaCCOB COCTaBJIeHa Ha OCHOBE TpeOoBaHMI K
pe3yabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus,
IpeAcTaBlIeHHbIX B @DeneparibHOM TIOCYJapCTBEHHOM 00pa30oBaTelIbHOM CTAHJApTE OCHOBHOIO OOILEro
o0pa3zoBaHMs, ¢ Y4ETOM paclpeeN€HHBIX M0 KiaccaM MPOBEPSEMBbIX TPeOOBAHUI K pe3yabTaTaM OCBOCHUS
OCHOBHOH 00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUS M 3JIEMEHTOB COJEpKaHMs,
MPEJCTaBICHHBIX B YHUBEPCAIBHOM KOIU(PUKATOPE 10 XMMHUH, a TaKKe Ha ocHOBe lIpumepHON Mmporpammel
BOCIIUTaHMUsI OOYYAIOUIMXCS NpHU IOJyY€HHUM OCHOBHOro ooOmiero oOpasoBaHus u ¢ yuérom KoHuenuuu
npernojiaBaHust  ydyeOHOro mpeamera «XuMmus» B 00pa3oBaTeNbHBIX — OpraHu3anuax Poccuiickoit
@enepanuy, peaau3ylolUX OCHOBHbIE oOmieoOpa3oBarenbHble nporpammsl (yTB. Pemenunem Kosteruu
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Brman yueOHoOro mpeamera «XuMus» B JOCTHKCHHE II€JICH OCHOBHOTO OOIIEro 0oOpa3oBaHHS
OoOyCIIOBJICH BO MHOIOM 3HAY€HMEM XHMMHMUYECKON HayKd B TIO3HAaHMM 3aKOHOB TMPUPOIBI, B Pa3BUTHU
MIPOM3BOIUTENBHBIX CUJI OOIIECTBA U CO3JJaHMH HOBOI 0a3bl MAaTepUAIbHON KYJIbTYpPHI.

XuUMUsI KaK 3JIEMEHT CHUCTEMBl €CTECTBEHHBIX HAYK paclpoCTpaHWIa CBOE BIUSHUE HA BCE 00IacTH
YEJIOBEUECKOr0 CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJIEHUE MHpPA, CTaJla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOM
KYJIbTYpPbI, HEOOXOJMMBIM YCIIOBHUEM KH3HU OOIIECTBA: 3HAHUE XUMUU CIYKUT OCHOBOU 1Jis1 (hOPMUPOBAHUS
MHUPOBO33PEHUSI YEJIOBEKA, €ro MPEJCTAaBICHUNW O MaTepUaTbHOM E€IWHCTBE MHUPA; BAXKHYIO POJIb WIPAIOT
dbopMupyeMble XUMHUEH MPECTaBICHUS O B3aUMOMPEBPAIICHUAX YHEPTHUH U 00 SBOIOIMH BEIIECTB B IPUPOJIE;
COBpEMEHHAsl XMMHUS HAIpaBJIeHA HA PEIICHUE MIO0AIBHBIX MPOOJIEM YCTONYHBOTO PA3BUTHSI Y€JIOBCUSCTBA —
CBIPBEBOM, YHEPTETHUECKOM, MUIIEBOM U HKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPAHEHUS.

B ycrnoBusix Bo3pacTaromiero 3Ha4€HHUs XUMHH B JKU3HM OOIIECTBa CYIIECTBEHHO IMOBBICHIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B miaHe conuanu3anuv OHO SIBJIIETCS OJHUM U3 YCIOBUM (opmMupoBaHUs
WHTEJUIEKTa JUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY YENIOBEKY XHUMHYECKHE 3HaHUS HEOOXOIUMBI ISl MPUOOpETEeHUs OOIIEKYIbTYpHOTO
YPOBHS, TMO3BOJISIOLIETO YBEPEHHO TPYIUTHCS B COLMYME M OTBETCTBEHHO Y4YacTBOBaTh B MHOT0OOOpa3HOM
KHU3HU 00ILECTBA, /Ui OCO3HAHUS BAXKHOCTH Pa3yMHOT'O OTHOIIEHHUS K CBOEMY 370POBbIO U 370POBbIO JPYTHUX,
K OKpY’Karollel MpUpOAHON Cpele, sl TPaMOTHOTO MIOBEAEHUS IPU UCIIOJIb30BaHUH PA3INYHBIX MATEPHATIOB U
XMMHMUYECKHX BEIIECTB B TOBCEIHEBHOM JKU3HM.

XuMudeckoe oOpa3oBaHHE B OCHOBHOW IIKOJIE SIBISIETCS 0a30BBIM MO OTHOIIEHHIO K CHCTEME OOIIEeTOo
XUMHUYECKOTO 00pazoBaHusi. [I0ATOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaju3yeT MPHUCYIIUe O0IIeMy
XUMUYECKOMY 00pa30BaHUIO KJTIOUEBHIE IIEHHOCTH, KOTOPBIE OTPAXAIOT T'OCY/IapCTBEHHbBIE, OOIIECTBEHHBIE U
WHIUBUAYaIbHbIE TTOTPEOHOCTH. DTUM OMPEENIeTCsl CYIIHOCTh OOIIel cTpaTeruu o0y4deHUs, BOCIUTAHUS U
Pa3BUTHS 00YJAIOIINXCS CPEJICTBAMH YIEOHOTO mpeaMeTa «XuMUs.

N3zyuenne npeamera: 1) crnocoOCTBYeT peann3auil BO3MOXKHOCTEH 7151 caMOpa3BUTUSL U (POPMUPOBAHUS
KYJIbTYpbl JIMYHOCTH, €€ oOmeil U (yHKIMOHAIBHOM TIpaMOTHOCTH; 2) BHOCHUT BKJIaJ B (OpMHpOBaHHE
MBILIUIEHUS] M TBOPYECKHUX CIOCOOHOCTEH TOJPOCTKOB, HABBIKOB HX CaMOCTOATENbHOM  y4eOHOM
JeSTeIbHOCTH, SKCIEPUMEHTAJIBHBIX M HCCIEI0BATEIbCKUX YMEHHMH, HEOOXOJMMBIX Kak B IOBCEIHEBHOM
KHU3HU, TaK U B NPO(ECCHOHATbHOW NEeATENbHOCTH; 3) 3HAKOMHUT CO CHEHU(UKONH HAYyYHOTO MBIIIICHHUS,
3aKJIaJbIBAET OCHOBBI ILIEJIOCTHOIO B3IVISAa HA €IMHCTBO NPUPOJBI M YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM



sTaioM B (GOPMHPOBAHMHM €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH TIOJPOCTKOB; 4) crmocoOCTByeT
(OpMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPUPOJEC, K YEIOBEKY, BHOCHT
CBOM BKJIQJl B 9KOJOTHUYECKOE 00pa30BaHKE MIKOJIHHHUKOB.

Ha3BanHble HampaBieHus B OOY4EHUH XMMHU OOECHEUMBAIOTCS CIEUU(UKON comepikaHus MpeaMera,
KOTOpLIﬁ ABJCTCA MEAArOrnuyCCKu aAaliITUPOBAHHBIM OTPAKCHUCM 0a3oBoii HAayKM XHMMHHU Ha OHpel[eJIéHHOM
Jrane e€ pa3BUTHUA.

Kypc XxuMHuM OCHOBHOM HIKOJIBI OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMHKCS OCHOB HEOPraHWYECKOH
XMMUU ¥ HEKOTOPBIX TOHSATHH U CBeIEHUH 00 OTIETbHBIX 00BEKTaX OPraHMYECKOW XUMUU.

CtpykTypa coaepkaHus INpeamera cOpPMUPOBaHA HAa OCHOBE CHUCTEMHOIO IOAXOJa K €ro H3y4YeHHIO.
ConeprkaHue CKJIaJbIBACTCSI U3 CUCTEMbI MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMbI IOHATUH O
XUMUAYEeCKON peakuuu. OOe 3TH CHCTEMBI CTPYKTYPHO OPIaHM30BaHbl MO MPHHLIUIY MOCIEI0BATEIHHOTO
pa3BUTHs 3HaHUI HA OCHOBE TEOPETHUYECKUX IPEACTaBICHUN Pa3HOrO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUSHHUS
KaK OCHOBBI BCErO €CTECTBO3HaHMsI, ypoBH: [lepuonudeckoro 3akona /[. M. MenneneeBa Kak OCHOBHOT'O 3aKOHa
XUMHH, y4YEeHHUs 0 CTPOEHUU aToma U XUMUYECKOH CBSI3U, npeACcTaBIeHUN 00
JIEKTPOIUTUYECKOHN JUCCOLMALUY BEIIECTB B pacTBOpax. TeopeTnuyecknue 3HaHUs pacCMaTPUBAIOTCS. HA OCHOBE
SMIIUPUYECKU TOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BHBAIOTCS IOCJIEIOBATENBHO OT OJHOTO YPOBHS K
Ipyromy, BBITIOJIHSAS GyHKIMM ~ OOBSICHEHMSI M MPOTHO3UPOBAHUSA  CBOMCTB, CTpOeHUd |
BO3MOKHOCTEH MPAKTUYECKOI'O MPUMEHEHUS U MTOJyYSHHSI H3Y4aeMbIX BELIECTB.

Takas opraHuzanusi coaepKaHusi Kypca CIIOCOOCTBYET MPEICTABICHUIO XHUMHUYECKON COCTaBISIONICH
HAyYHOM KapTHHBI MHUpa B JIOTHMKE €€ CHCTeMHOW mnpupoisl. TeM caMbIM oOecrnedyuBaeTcs BO3MOXKHOCTD
(dbopMUpOBaHHS Y 00yUYAIONTUXCS IEHHOCTHOTO OTHOIIICHUSI K HAYYHOMY 3HAHHIO H METOJIaM MTO3HAHUS B HAYKe.
BaxHo Take 3aMETHUTh, UTO OCBOEHHE COJEPk AHUS Kypca MNPOUCXOIHUT C MPUBJICYCHUEM 3HAHUW U3 paHee
M3Yy4YEHHBIX KypcoB: «OKpyxaromuil Mmupy», «buosorus. 5—7 knaccsl» u «Pusuka. 7 Kiacey.

HEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMUS»

K HampaBieHHIO MEepBOCTENIEHHONW 3HAYMMOCTH IpHU peanu3anuu o0pa3oBaTeNbHBIX (YHKIUI npenMeTa
«XUMHSA» TPAaJUIMOHHO OTHOCSAT (OPMUPOBAHHME 3HAHUNW OCHOB XHMHMUECKONH Hayku Kak oOjacTtu
COBPEMEHHOI0 €CTECTBO3HAHHUSA, IMPAKTHUUECKOW IEATEIBbHOCTH YEIOBEKAa M KAK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOM KYJNbTYpbl. 3ajadya MpeAMeTa COCTOUT B (OPMUPOBAHHUU CUCTEMBbl XUMHUYECKMX 3HAHUM —
BOKHEHIIMX (AKTOB, NOHATHI, 3aKOHOB M TEOPETHUECKUX IOJIOKEHUH, JOCTYMHBIX O0O0O0OIEHHH
MHPOBO33PEHUYECKOr0 XapaKTepa, s13bIKa HAYKH, 3HAHUW O HAyYHBIX METOJAX U3Y4YECHHS BEUIECTB U XUMUYECKHUX
peaknuii, a TakXke B (POPMUPOBAHMM U PA3BUTUM YMEHMH U CIIOCOOOB JAEATENbHOCTH, CBSI3aHHBIX C
IUTAaHUPOBAaHUEM, HaOJIOJICHUEM U IPOBEJIEHUEM XHMMHMUYECKOTO OJKCIEPUMEHTAa, COOIIOACHUEM IpaBuIl
6e30macHOro 0OpalleHus ¢ BeIleCTBaMH B TOBCEHEBHOM JKU3HU.

Hapsiny ¢ aTuM nenm usydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTHUPOBAHBI ¢ Y4ETOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOro oOmero ooOpasoBanus. CeromHs B 00pa3oBaHUM 0CO00O 3HAUYMMOMN
MpU3HAETCSl HAINpPaBJIEHHOCTh OOyYeHHs Ha pa3BUTHE M CaMOPAa3BUTHE JMYHOCTH, (OPMHUpOBaHHE €&
UHTEIJIEKTa W o0meld KynbTypbl. OOydeHHe YMEHHMIO YYHThCS U MpOJOJKaTh CBOE oOpa3oBaHME
CaMOCTOSITENTbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (PYHKIMI yueOHBIX PEAMETOB.

B cBsi3u ¢ 3THM TIpu M3yYEHUU TMpEeAMeTa B OCHOBHOH IIKOJIe TOMHHHPYIOIIEe 3HAUeHHUE MpruoOpenu

TaKue e, KaK:

dbopMHpOBaHNE HWHTEIUIEKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamM0OOpa3oBaHUIO, COTPYAHHYECTBY,

CaMOCTOSITETFHOMY TPHUHATHIO PELICHUH, CIOCOOHOW ananTUpOBaThCA K OBICTPO MEHSIIOIIMMCS YCIOBUSM
KU3HU;



HAIpaBJIEHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOoe NPHUOOIIEHHE YyYalluXcsi K  CaMOCTOSITENbHOM
MO3HABaTEIbHOU ACATCIIbHOCTH, HAYYHBIM MCTOAAM IIO3HAHUA, (I)OpMI/Ip}IIOIJ_II/IM MOTHUBAILIUIO W PA3BUTHC
CIIOCOOHOCTEH K XHUMHH;

obecrieueHne YCIOBUM, CIIOCOOCTBYIOIIMX MPHOOPETECHUIO OOYYAIOIIMMUCS OIBITa Pa3HOOOpa3HOM
ACATCIIBbHOCTH, IIO3HAHUA M CaMOIIO3HAaHHA, KIIIOYCBBIX HAaBBIKOB (KJIIO‘-ICBBIX KOMHCTCHHHﬁ), HUMCIOIINX
YHHUBCPCAJIBHOC 3HA4YCHUC JJIsL Pa3JINYHBIX BUI0B ACATCIIbHOCTH,

dbopMupoBaHUEe YMEHHI OOBSICHITH M OLEHUBAThH SIBJICHHUS OKPY)KAIOIIEr0 MUpa Ha OCHOBAaHUHM 3HAHUU U
OIIbITAQ, IMMOJIYYCHHBIX npu HN3Yy4YCHUU XUMHU,

dbopMupoBaHUe y 00yJaOIMUXCSI TYMAaHUCTHYECKUX OTHONICHUN, TOHMMAHUS [ICHHOCTH XUMUYECKUX 3HAHUI
JUIS BBIPAOOTKU JKOJOTUYECKH IIeJIeCO00pa3HOro MoBeleHUss B OBITY U TPYAOBOM AESITENBHOCTH B LIEJSAX
COXpaHEHUs CBOET0 310pOBbsI u OKpYKarollen IIPUPOTHOMN cpensl,

pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO M CAMOBOCIHUTAHHWIO Ha OCHOBE
YCBOEHHUS O0IIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(UIIs U HANPaBICHHOCTH
JalbHENIIero o0yyeHusl.



COAEPKXAHUE YYEBHOI'O IPEJIMETA
IlepBoHayajbHBIE XUHMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XxuMuM B KHM3HU 4esoBeka. Tema u BemecTBa. PU3MYECKHE CBOWCTBA BEILECTB.
ArperatHoe cocTosiHHE BemiecTB. [IoHsATHE 0 METOMax MO3HAHHUS B XMMHH. XUMHUS B CHCTeMe HayK. YucThie
BemecTBa U cMecu. CriocoObl pasziesieHus: CMecei.

ATOMBI 1 MOJIEKYJIbI. XHUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB. [IpoCcThie U CIIOKHBIC
BEIIECTBA. ATOMHO-MOJICKY/ISIPHOE YUCHHE.

Xumuyeckasi popmyrna. BaleHTHOCThP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BemecTB. OTHOcUTENbHAas aroMHas Macca. OTHOCHTENbHAs MOJIEKYJIspHas wmacca. MaccoBas J0Jis
XAMHUYECKOI0 3JIEMEHTA B COEJUHEHNH.

®dusnyecKkue U XUMUYICCKUE ABJICHUS. XUMUYEeCKas peakius U e€ IpHu3HaKu. 3aKOH COXPAHEHHUsS MacChl
BelecTB. XHWMHUYECKHe YypaBHeHHS. Kiaccumdukanmus XHUMHUYECKHX PEaKIUil (COCAMHECHHS, pa3IoKEHUs,
3aMeIIeHHs, OOMEHA).

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI TOCY10H, ¢ mpaBuUiamMH paboThI B 1abopaTopuun
U npuéMaMu OOpamieHusi ¢ J1adopaToOpHBIM OOOpPYJOBAHHWEM; M3YYEHHE M ONMHCaHHE (HU3UYECKHX CBOMCTB
00pa3oB HEOPraHUYECKUX BeUIeCcTB; HaOM0AeHNE (hU3HUecKUX (TIaBJICHHE BOCKA, TasHUE JIbJa, paCTUPAHUE
caxapa B CTYyIKe, KUTICHHE W KOHJCHCAIMS BOJABI) U XUMHUYECKHX (TOpEHHE CBEYH, MPOKAIMBAHWUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KHCIOTON) SIBICHHM, HAOIIOJeHHEe M OMHCAaHWEe MPU3HAKOB MPOTEKaAHUS
XUMHAYECKHX peakuuil (pas3lio’keHHe caxapa, B3aMMOJACHCTBHE CEPHOM KHUCIOTHI C XJOPHAOM Oapwus,
pasnokenue ruapokcuaa meau(ll) mpu HarpeBanum, B3aumojeicTBue kene3a ¢ pactBopom coiu meau(ll));
U3ydeHHe CIocoOOB pasfelieHus cMeceil (C  TOMONIBI0 MarHuTa, (UIBTPOBAaHHE, BBHITAPHBAHUE,
OUCTWIUISIIMS, Xpomarorpadus), MPOBEIECHUE OYHUCTKM TIOBAPEHHOW COJM; HaONIIOJEHWE U OIUCaHuE
pe3yabTaTOB MPOBEACHUS ONBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MACChI; CO3JJaHUE MOEIEH MOJIEKY
(ILIapOCTEPIKHEBBIX).

Ba:xnelimmue NMpeaACTABUTEC/IN HEOPraHUY€CKUX BEIICCTB

Bo3znyx — cmech razos. CocraB Bo3nyxa. Kucimoponm — aieMeHT u mpocroe BemecTBo. Haxoxnenue
KHUCJIOpOAa B Mpupoje, Gpu3MuecKkue M XUMUYeckue cBoicTBa (peakuuu ropeHus). Oxcujusl. I[lpumenenue
kucnoposa. CrocoObl MoydyeHus: KUCIopoJa B JIa0OpaTOPUH U MPOMBIIIIEHHOCTH. KpyroBopoT kucnopoja B
npupoje. O30H — aJIOTPONHAs MOJUPHUKAIMS KUCIOPOA.

Tennooit 3(1)(1)6KT XHUMHYECKOH pCaKkuuu, TCPMOXUMHUYCCKUEC YPABHCHUS, 3K30- U SHAOTCPMUUCCKUC
peaKknuu. Tomnugo: yrojb U MCTaH. 3al"p5{3HeHI/Ie BO31yXa, YCUJICHUC ITAapHHUKOBOI'O B(I)(beKTa, pa3spyuieHue
O30HOBOTI'O CJIOA.

Bonopon — »snemeHT M mpoctoe BemiecTBO. HaxoskieHue Bojopoja B NIpupojae, (QHU3HMUECKUEe U
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCO0bI nmonydeHus. KuciaoTs! u conu.

KomunuecTtBo BemectBa. Monb. Mosmsipaast macca. 3akoH ABoraapo. MossipHbrii 006EM ra3oB. Pacuérer mo
XUMUYECKUM YPaBHEHUSM.

®dusnueckue cBoucTBa BOAbl. Boma kak pactBopurenb. PacTtBopsl. HachlllieHHBIE M HEHACBILEHHBIE
pacTBOpbl. PacTBOpUMOCTB BewiecTB B BOAE. MaccoBas 10js BELIECTBA B pacTBope. XUMHUYECKUE CBOMCTBA
Boabl. OcHoBaHuda. Ponb pacTBOpoB B NHpHpOAE M B JKU3HM uenoBeka. KpyroBopoT Boabl B INPHUPOAE.
3arpsi3HeHue NpupoaHbIX Boj. OXpaHa U OYHUCTKA MPUPOJHBIX BOJ.



Knaccudukanus Heopranndeckux coequneHuit. Oxkcunsl. Knaccudukamus okcuaoB: coneodpasyromnme
(ocHOBHBIE, KHCIOTHBIE, aMpOTEpHBIE) U HecosneoOpasytomue. HoMeHkmarypa okCcHIOB (MEXAyHApOaHAS H
TpuBHANIbHAS ). DU3HUECKUE M XUMUUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuios.

OcnoBanust. Knaccudukanuss ocHoBaHMH: IIENOYM W HEpacTBOpHMMBIE OCHOBaHMs. HomeHkiatypa
OCHOBaHUU (MeXayHapoAHasl U TpuBUaibHas). OU3nveckre U XUMUYEeCKue CBOMCTBa ocHoBaHMil. [lomyuenue
OCHOBaHMM.

Kucnotel. Kimaccudukanus kucior. Homenknarypa kucnot (MeXIyHapoIHAsL U TPUBHUATIbHAS).

duznueckrue U XMMUYECKHe cBoWcTBa KUCIOT. Psag aktuBHoctn metaimioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comnu. HomeHnkiatypa coseil (MexayHapoaHas U TpuBHajibHas). PU3nUecKue U XMMHYECKHE CBOICTBa
cousiel. [lonmyuenue comnen.

['eneTnueckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

XUMUYECKUN HSKCIEPUMEHT: KAYeCTBEHHOE ONpPEIEJICHUE COJEPKAHUS KHUCIOpOoJa B BO3AYXE;
MoJiyueHue, coOupaHue, pacro3HaBaHHE M U3Y4YE€HHE CBOMCTB KHCIOPOJa; HAOJOJIEHUE B3aHMMOJICHCTBUS
BEIIECTB C KUCJIOPOJOM M YCIIOBUS BO3HHMKHOBEHHUS U MpEKpalleHHs] ropeHus (mokapa); 0O3HaAaKOMIICHHUE C
oOpa3amMu OKCHJIOB U OMMCAHKE UX CBOMCTB; MONyueHue, coOupaHue, paclio3HaBaHUE U U3y4eHUE CBOHCTB
Bojopoaa (ropeHue), B3ammojnaeicTBue Bojopona ¢ okcuaoM Menu(ll) (Bo3MOXXHO HCHOJIB30BaHUE
BUJICOMATEPHAIIOB); HaOMIOJeHHe 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJb; HCCIEAOBaHHE OCOOCHHOCTEM
pacTBOpPEHHUsS] BEIIECTB C PA3JIMYHOW PACTBOPUMOCTHIO; MPHUTOTOBICHHE PACTBOPOB C OMNpEeIEHHOMN
MacCOBOU oJIer
pacTBOPEHHOTO BELIECTBA; B3aUMOJICHCTBUE BOJBI C MeTaulaMu (HaTpueM M KaiblueM) (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPHAIIOB); ONPeAeTICHUE PAaCTBOPOB KHUCIOT U IIEJI0YEil C TOMOIIbIO HHANKATOPOB;
UCcleIoBaHie 00pa3lioB HEOPTaHUYECKUX BEILIECTB PA3IUMYHbBIX KIIACCOB; HAOMIOJACHUE U3MEHEHHUS OKPACKU
WHMKATOPOB B PAacTBOpax KHCIOT U LIEJIoUel; u3yuyeHue B3aumojeicTBust okcuaa meau(ll) ¢ pactsopom
CEpHOI KUCIIOTHI, KUCIOT ¢ METAJJIaMH, PEaKIMil HeHTpalu3aluy; NoJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHHIM,
BBITECHEHUE OJHOTO MeTajula JAPYTMM M3 pacTBOpa COJIM; PEIICHHE HKCIEPUMEHTAJbHBIX 3aJad M0 TeMe
«BaxHelnme K1acchl HEOPraHMUECKUX COSTUHEHUN».

Hepuoauyeckuii 3akoH u [lepunoanyeckasi cucrema xumudeckux djiemenroB /. 1. MenjesieeBa.

CTpOCHHe aToMOB. XUMHYecKas CBA3b. OKHCINTEILHO-BOCCTAHOBHUTE/IbHbIE PC€aAKIHH

[IepBbie nonbITKK KiacCUpUKALUU XUMUYECKUX 3J1eMEHTOB. [IoHATHE 0 rpynnax CXOJHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEbHbBIE METAIJIbL, TAJIOT€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpbIE 00pa3yloT
am(poTepHbIe OKCUBI U TUAPOKCUBL.

[Iepnonnueckuit 3akoH. Ilepnonnueckas cuctema XumMudeckux 3imeMeHToB /. 1. Menneneesa.

KopoTtkonepuoanas u jymmHHonepuoaHas popmsl [leproanueckoil cucteMbl XUMUYECKHUX 371€MEHTOB /.

N. Menpeneesa. [lepuoas! u rpymnmsl. @usndecknii CMbICI MOPSAKOBOTO HOMEPA, HOMEPOB NEpUOJA U
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHHe AJIEKTPOHHBIX 000JI04YeK
aToMOB niepBbIX 20 xumudecknx 3iemeHToB [lepnonnueckoit cuctemsl Jl. 1. MenaeneeBa. Xapakrepuctuka
XUMHUYECKOT'0 JIEMEHTA T10 €ro MojaoxeHuto B Ilepuonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH WM3MEHEHMsI paJuyca aTOMOB XHMHMYECKHX DJJIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpyImaMm U nepuojamM. 3Hadenue [lepuonndeckoro 3akona u I[lepuoandeckoi
CUCTEMBl XMMHYECKUX JJIEMEHTOB Ui pa3BUTHSA Hayku W npaktuku. JI. M. MenpeneeB — yu€Hbll U
IPaKJaHUH.



Xumunyeckass cBsizb. KoBaneHTHast (mosisipHass M HEMOJIApHAsl) CBSI3b. JEKTPOOTPHUIATEIHLHOCTH
XUMHUYECKUX 3JIeMEHTOB. FlOHHAs CBS3b.

Crenenr okxucieHus. OKHUCIHUTEIHLHO-BOCCTAHOBUTEIIHLHBIC pPCaKkinu. HpOHCCCLI OKHCJIICHHUA H
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUN 3KCIIEPUMEHT: M3y4€HUE 00pa3lloB BELIECTB META/NIOB M HEMETAJIOB; B3aUMOJECHCTBUE

T'MAPOKCHIa HOUHKAa C pacTBOpaMH KHUCIIOT H H_ICJ'IO‘{CI‘/'I; IIPOBCACHUEC OIIBITOB, WIUIIOCTPUPYIOIIHUX ITPUMCEPHBL
OKHCIHUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKuu pa3ioKCHUA, COCI[I/IHCHI/IH).

Me)KHpeL[MeTHLIe CBHA3HU

Peamuzanms MCKIIPECAMETHBIX CBs3CH IIpU U3Yy4YCHUU XHUMHUHU B 8 kmacce OCYLIECCTBIIACTCA YEPE3 UCIIOJIL30BaHNC
KaK O6IHI/IX €CTECTBCHHO-HAaY4YHBIX HOHHTI/II\/'I, TaKk H HOHHTHﬁ, SABJIIAIOIIUXCA CUCTEMHBIMU JI1 OTACJIBHBIX
npeaAMETOB CCTCCTBCHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBCHHO-HAYYHBIC TMOHSTHS: HAy4YHBIA (DaKkT, TUMOTE3a, TEOpHs, 3aKOH, aHAIIU3, CHUHTE3,

KJ'IaCCI/I(l)I/IKaLII/Iﬂ, NEPUOANYIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMECHT, MOACIUPOBAHNUEC, USMEPCHUEC, MOJICIIb, SIBJICHUC.

dusnka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIbI, PaJuOaKTUBHOCTH,
MOJICKYJIa, SJCKTPUUCCKHIA 3apsi/], BEIIECTBO, TEJIO, 00hEM, arperaTHoe COCTOSHHE BEIECTBa, ra3, (pusnyecKue
BEJIMYMHBI, IUHHUIIBI U3MEPEHHSI, KOCMOC, TUTaHEThI, 3BE3/161, COJIHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIbI, TOPHBIE TTOPOJBI, TOJE3HBIE MCKOMAeMbIe, TOILIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yueHne xumMuu B § Kj1acce HANpaBJIEHO HA JOCTHKEHHE 00YyYaIOIIMMUCS JIUYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX PEe3yIbTaTOB OCBOCHUS YU€OHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOSHHS MPOTrPaMMbl OCHOBHOT'O OOIEro 00pa3oBaHMs JOCTUTAIOTCA B XOJIE
0o0y4yeHMs XMMHHU B €IMHCTBE y4eOHOH M BocIUTaTEeNbHON AeATesbHOCTH OpraHu3aluy B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUNCKUMU COLIMOKYJIBTYPHBIMHU M AYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU
B 00IIeCTBE IPaBUIAMU U HOPMAaMU MOBEACHHS U CIIOCOOCTBYIOT IPOIIEcCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIMyHOCTHBIE PE3YJIbTAThI OTpaxxaroT C(l)OpMPIpOBaHHOCTB, B TOM HHUCJIIC B qacCTu:
HanHOTI/I'leCKOFO BOCIIUTAHUA

1) IEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTypPHOMY, HCTOPUUYECKOMY U HAy4YHOMY HACJIE/IHIO,
MOHUMAHUS 3HAUEHUS XMMHUYECKONM HayKH B >KM3HHM COBPEMEHHOIO OOIIEeCTBa, CIIOCOOHOCTH BJIAIETh
JIOCTOBEPHOHM MH(POPMAIHEH O TIEPEOBBIX JTOCTIKEHUSX M OTKPBITUSIX MUPOBOW M OTCUCCTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) NpencTaBlIeHUs O COLMAJIbHBIX HOPMAax M IPaBUIAX MEXJINYHOCTHBIX OTHOILIEHUH B KOJUJIEKTHBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOU, yueOHO-HCCIIEe0BATENbCKOM, TBOPUECKOM 1
JIPYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3sHOOOpPa3HOM COBMECTHOM JESTENbHOCTH IPH BHINOJIHEHUU
y4eOHBIX, I03HABATEIbHBIX 3a/1a4, BBIITOJHEHUH XUMUYECKHX IKCIIEPUMEHTOB, CO3/1aHUU YU€OHBIX TPOEKTOB,
CTpEMJIEHMSI K B3aUMOIIOHUMAHHUIO M B3aMMOIIOMOILIM B IpOLIecce 3TOM yueOHOM JesTeNbHOCTH; TOTOBHOCTHU
OLICHUBATh CBOE IOBEJICHHUE M MOCTYIKA CBOMX TOBAapHUIIECH C NMO3ULHN HPABCTBEHHBIX U NPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

HeHHOCTI/I HAY4YHOI'O IMTO3HAHUSA

3) MMpOBO33pEHUYECKUX MPEACTABICHUH O BEUIECTBE M XUMHUYECKOW pEaKIMH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJISIIOIIMX OCHOBY JUISl NTOHMMAaHMs CYLIHOCTU HAay4HOH
KapTUHbl MHpa; TpPeICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHsS TNPHUPOJBI, B3aUMOCBS3SIX
4eloBeKa € NPUPOJHOW  cpelod, O PpolIM XHMHM B TIO3HAHMHM O3TUX  3aKOHOMEPHOCTEN;

4) no3HaBaTEIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA MOJIyY€HHE HOBBIX 3HAHUI MO XUMHUH, HEOOXOAUMBIX IS
O0BSICHEHUS HaOJII01aeMBIX IIPOLIECCOB " SBJICHUM;

5) mno3HaBaTenbHOM, WH(POPMALMOHHOM W YHTAaTENbCKOM KYJIbTYpbl, B TOM 4HCJIE€ HaBBIKOB
CaMOCTOSITENTbHON paboThl C y4eOHBIMU TEKCTaMM, CIIPABOYHOM JTUTEPATypOi, JOCTYIMHBIMUA TEXHUYECKHUMHU
CpeacTBaMH UH(POPMALIMOHHBIX TEXHOJIOTHI;

6) wuHTepeca K OOy4YeHHMIO U TO3HAHHIO, JIO003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMOoOOpa30OBaHHUIO, MPOEKTHOM M  HUCCIENOBATEIbCKOW JIEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

DopMHPOBAHUSA KYJIbTYPbI 310POBbS

7) OCO3HaHMA LEHHOCTH XH3HH, OTBCTCTBCHHOI'0O OTHOIICHHA K CBOEMY 3JO0POBBIO, YCTAHOBKH Ha
3,[[OpOBLII>'I O6p&3 JKHN3HH, OCO3HaHHA HOCHGI[CTBI/Iﬁ U HCHOPUATUSA BPCIAHBIX IIPHUBBIYCK (YHOTpC6JIeHI/I$I



QJIKOTOJIs1, HAPKOTHUKOB, KYpPEHHUS ), HEOOXOJUMOCTH COOIIOICHHS TIPAaBUII OE30MMACHOCTH MPU OOpaIeHUH C
XUMAYECKHMH BEIIECTBAMH B OBITY M peabHON JKU3HU;

TpyaoBoro BocnuTaHus

8) uHTepeca K MPaKTUIECKOMY U3ydeHHIO TIpodeccuii v Tpyaa pa3anyHOro poja, yBaKEHHE K TPYAY
pe3yabTaTaM TPYIOBOH ACSITEIBHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH 110 XHUMUH,
OCO3HAHHOTO BBIOOpA WHIAWBHIYAIBLHOW TPACKTOPUHU TMPOJODKEHUsS 00pa3oBaHHsS C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX WMHTEPECOB U MOTPEOHOCTEH; yCIEUTHOM
npoeCCUOHATILHON JICATEILHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHI, TOTOBHOCTh aJalTUPOBAThCS B
npodeccuoHaIBHOM cperie;

IKO0JI0rH4ecKoro BOCIUTAHUS

9) sKkosornyecku 1eaecoo0pa3HOro OTHOIIEHHS K MPUPOJE KaK MCTOYHUKY XKHM3HM Ha 3eMie, OCHOBE €&
CYIIECTBOBAHMSA, TOHUMAHUS IICHHOCTH 370POBOTO U 0Oe30macHOro oOpa3a J>KW3HH, OTBETCTBEHHOIO
OTHOILIEHMS K COOCTBEHHOMY (DPU3MYECKOMY U NCUXMUYECKOMY 3/I0POBbIO, OCO3HAHMS LIEHHOCTU COOJIIOICHUS
paBui 6E€30IIaCHOTO MOBEJCHUS MPHU padoTe ¢ BELIECTBAMH, a TAK)KE B CUTYalUsAX, YIPOXKAIOIIUX 3JOPOBbIO
u JKU3HHA JIIOJIEH

10) crtocoOHOCTH MPUMEHAThH 3HAHMS, TT0JIydaeMble IPU U3YUYEHUH XUMUH, Ul PELICHUs 3a/1a4, CBSI3aHHbIX
C OKpYXKarolled MpUPOAHON CpEIOW, IOBBIIEHUS YPOBHA SKOJIOTHYECKON KYJIbTYpPbl, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJ0rMYECKUX Mpo0IeM U MyTel UX pelieHns NOCPEICTBOM METO/I0B XUMUH;

11) 5K070rMYECKOro MBILUIEHUS, YMEHUSI PyKOBOJICTBOBATHCSI UM B MIO3HABATEJIbHOM, KOMMYHUKAaTUBHOU U
COLIMAJIbHON IIPAKTHKE.

METAIIPEIJMETHBIE PE3YJIbTATBI

B cocraBe MeramnpenMeTHBIX pPE3yJIbTAaTOB BBIACIAIOT 3HAUUMbIE U (OPMHUPOBAHUS MHPOBO33PEHHUS
o0IeHayYHbIe TOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, THUIIOTe3a, (aKkT, CUCTeMa, IPOoIecc, SKCIEPUMEHT U JIp.),
KOTOpBIE MCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX U MO3BOJISIIOT HA OCHOBE 3HAHUU U3
3TUX TNpeAMETOB (POPMHUPOBATH MPEJCTABICHHE O LIEJIOCTHOM HaydHOW KapTMHE MHUpa, U YHUBEpCAJbHbIE
yueOHble JelcTBUs (TIO3HABaTeNbHbIE, KOMMYHHUKATHBHbBIE, PETYJIATHBHBIE), KOTOpbIE OOECIEUYHUBAIOT
¢dbopMHpOBaHHE TOTOBHOCTH K CAaMOCTOSATENbHOMY IUIAHUPOBAaHMIO M OCYIIECTBJICHUIO  y4eOHOM
JESATEIBHOCTH.

MeTaHpeI{MeTHHe PE3YyIbTAaTbl OCBOCHUA 06pa30BaTean0171 IporpaMMbl IO XUMHUU OTPAXKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHA ITO3HABATCIIbHBIMU HeﬁCTBHHMH, B TOM YHCJIC:

Ba30BbIMH JOTHYEeCKHMH AelCTBUSIMH

1) YMCHHUEM HCIIOJIB30BATH HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUA IIPU OCBOCHUU 3HAHUM: PaCKpbBIBATH CMBICJI
XUMHUYECKUX TIOHSITHH (BBI,[[GJISITB HUX XapaKTCPHBbIC TPHU3HAKHU, YCTAHABJIMBATH B3aMMOCBA3b C JIPYTHMU
HOHSITI/ISIMI/I), HUCIIOJIB30BaTh MOHATHA JJIA 00BsICHEHHS OTACIBbHBIX (1)8.KTOB u HBJ'IeHPIfI; BBI6I/IpaTB OCHOBaHUA
U KpUTCPpUHN IS KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHUYCCKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; YCTaHAaBJIMBATh NPUYIUHHO-
CJICACTBCHHLBIC CBA3U MCIKIY 00BbEeKTaMH HU3y4YCHHA; CTPOUTH JIOTHYCCKUC PACCYKIACHHUA (I/IHILYKTI/IBHBIC,
ACAYKTHUBHBIC, 10 aHaHOFI/II/I); JACJIaTh BBIBObI n 3aKJIIOYCHUS,

2) YMCHHUEM NPUMCHATH B IMPOLCCCC IMO3HAHUA TIOHATHA (HpCI[MCTHBIC u MeTaHpCI[MCTHBIC),
CHUMBOJIMYCCKHUEC (3HaKOBLIe) MOZCIIN, UCHIOJB3YCMbIC B XUMHU, Hp606pa3OBLIBaTB IMAPOKO NPUMCHICMELIC B
XUMHUU MOZCIBHBIC NPCACTABIICHUSA — XUMHYECKHUI 3HaAK (CI/IMBOJ'I BHCMCHTa), XUMHUYCCKas (bopMlea u
YpaBHCHHC XUMHUYECKOH pCakiimn — IMpUu PCIICHUU y‘ICGHO-H03HaBaTeHLHHX 3agad, C y‘-IéTOM OTUX
MOACIBHBIX HpeI[CTaBHeHI/Iﬁ BBIABJIATE U XapaAKTCPU30BATh CYIICCTBCHHLIC IIPU3HAKU U3YyYaCMBbIX 00BEKTOB—

XUMHUYCCKHUX BCIICCTB M XHUMHYCCKHUX peaKqu/i; BBISBJIIATD OGH.[I/IG 3aKOHOMCPHOCTH, HNPUYHUHHO-



CJIICICTBEHHBIC CBSI3M U IIPOTUBOPEYMS B U3Y4aeMBIX IIPOLECCAaX U SBICHUSAX; IpeUIaraTb KPUTEPUM UL
BBISIBIICHUS ATUX 3aKOHOMEPHOCTEH M MPOTHBOPEUHIA; CAMOCTOSTEILHO BEIOUPATh CIIOCO0 perIeHus: yueOHO
3ajaun  (CpaBHUBATh HECKOJBKO BAapUAHTOB pEIICHHs, BBIOMpaTh HaubOoyiee MOAXOMAMMN C yd4éTom

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

ba3zoBbIMHE HcCI€I0BATENLCKUMH A€l CTBUSIMH

3) yMEHHEM HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHl B KAueCTBE MHCTPYMEHTA IO3HAHMS, a TaKXKe B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

4) npuoOpeTeHue onbITa MO MJIAHUPOBAHUIO, OPraHU3ALMU U NIPOBEJCHHUIO YUEHUYECKUX IKCIIEPUMEHTOB:
yMeHHue HaOIr01aTh 332 X0J0M MpPOoIecca, CAMOCTOSTENIFHO MPOTHO3UPOBATh €T0 pe3yibTat, (OpMYIHPOBATH
0000IIeHUsT W BBIBOABI O pe3yiabTaTaM MPOBEAEHHOTO OMNBITA, HMCCIEJOBAHUS, COCTABIATH OTYET O
IIpojieTIaHHOM padoTe;

Pa6oroii ¢ nunpopmanueit

5) yMeHueM BBIOMpaTh, aHATM3UPOBATH U MHTEPIPETUPOBATH MH(OPMAIIMIO Pa3IMYHBIX BUIOB U (HOpM
MPEACTABJICHUS, MOTYYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XUMHUYECKOTO
COJIEpKaHUsl, CIIPaBOYHBIC TTOCOOMsI, pecypchl MHTEepHETa); KPUTHYSCKU OLICHUBATH MPOTHBOPEUMBYIO H
HEZ0CTOBEPHYIO nH(pOPMAIIHIO;

6) yMEHHEM IPHUMCHITh PA3UYHBIC METOABl W 3alpOChl MPU TOHWCKE W OTOOpe HHpOpMaNuK H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIsi BBITOJIHCHUS yYEOHBIX W IO3HABATEIBHBIX 3a/1a4 OIpe-
JENIEHHOTO THIIA; MPUOOPETEHNE OMbITa B 00JACTH HCIIOJIb30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJAJACHUE KyJIbTYpOH aKTHUBHOIO HCIOJIb30BAHUS PA3JIMYHBIX IIOMCKOBBIX CHUCTEM;
CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMYy NpeACTaBieHUs HHDOpPMALMM U WUIUIIOCTPUPOBATH
peliaeMble 3alaydl  HECIOXHBIMH CXEMaMH, JuarpamMmamu, Jpyrumu Qopmamu rpaduku U HX
KOMOMHAIIUSIMH;

7) yMEHHEM HCIONIb30BaTh M aHAIU3UPOBATh B MpoIlecce yueOHON U UCCIIEIOBATEIbCKOMN AesTENbHOCTH
WH(OPMALIMI0O O BIUSHUU TPOMBIIUICHHOCTH, CEIhCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSHUE
OKpY>Karollew NpUpOIHON CPEbI;

YHI/IBepcaHLHBIMI/I KOMMYHHUHKATHBHBIMHA JelCTBUSAMH

8) ymMeHHeM 3aJaBaTh BOMPOCH! (B XOJ€ IUANOra W/WIH JAUCKYCCHH) MO CYIIECTBY 00CYXIaeMOU TeMbl,
dbopmynupoBaTh  CBOM  NPENJIOKEHHS  OTHOCHUTEIBHO  BBIMIOJHEHUS  MPEUIOKEHHOM  3amauw;

9) mnpuoOpeTeHHE OMNBITa MPE3CHTAIMU PE3yIbTATOB BBHIMOJIHEHHS XHMHYECKOTO JKCIIEPHMEHTa
(J1abopaToOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO MCCIEOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

10) 3aMHTEpPEecCOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IIO3HABATENBbHON W HCCIEI0BATENbCKON
JESATEILHOCTH TIPH PEIICHUH BO3HUKAIOIINX MPOOJIEM Ha OCHOBE Y4ETa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiuil (00CyXkIeHus, oOMEeH MHEHHUSIMH, «MO3TOBBIC IITYpPMbD», KOOPAMHAIIUS COBMECTHBIX NIEHCTBUH,
orpeielieHue KPUTEPHUER 110 OIIEHKE KavueCTBa BHITIOJTHECHHON paOOTHI  JIp.);

YHuBepcaabHbIMHU PeryJsiITHBHBIMH 1eiiCTBUSIMH

11) yMeHHeM CaMOCTOSITEIPHO ONPENesATh IENH JeATEeIbHOCTH, IUJIAHUPOBAaTh, OCYIIECTBIATH,
KOHTPOJIHMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO JIEATEIHHOCTh, BBHIOMpATh HamOolee
s dexTrBHBIE CITOCOOBI pelIeHHs] YUYeOHBIX W MO3HABATEIBHBIX 3aJlad, CaMOCTOATEIBHO COCTABIISTH WU
KOPPEKTUPOBATh MPEJIOKEHHBIN aNrOpUTM JACUCTBUN MNpPU BBINOJHEHUU 33JaHUN C YYETOM MOJY4YECHHS
HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUAX; OIICHUBATH COOTBETCTBUE MOYYCHHOTO



pe3ynbTaTa 3as1BJICHHON LETIH;
12) ymeHueM UCIoNnb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUHU 3a/laHUN.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3ylbTaTOB MO0 OCBOEHHUIO 00S3aTEIBHOIO COEPKAHMsI, YCTAHOBJIEHHOTO IaHHOU
IpPUMEpHOH paboueil mporpaMMoi, BBIAEISAIOT: OCBOEHHbIE OOY4YarOIIMMHUCSA HaydyHble 3HAHUSA, YMEHHUS U
COCOOBl JIeHCTBUM, crenuduyueckre I NpeaMeTHON o0mactd «XHUMHUS», BHIBI JIEATEIBHOCTH 10
MIOJIyYEHHIO HOBOI'O 3HAaHUS, €r0 HHTEPIPETallUy, IPeoOpa30BaHUI0 M IPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX U
HOBBIX CUTyalUsX.

[TpenMeTHBIE Pe3yabTaThl OTPAXKAIOT CHPOPMUPOBAHHOCTH y O0YHAIOIIUXCS CIEAYIOUUX YMEHHI:

1) packpwieame cmblci OCHOBHBIX XMMUYECKUX TOHSITUN: aTOM, MOJICKYJIa, XMMUUECKHIA JIEMEHT, TPOCTOE
BELIECTBO, CJIO)KHOE BEIIECTBO, CMECh (OJHOpPOJIHAs M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEJIbHAs
aTOMHasi M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas IO
XUMHYECKOIO DJJIEMEHTa B COCAMHEHMM, MOJSPHBIA OO0BEM, OKCUJ, KHCIOTa, OCHOBAaHUE, COJlb,
3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMHMUYECKas peakius, Kiaccu(uKaluus peakuuil: peakiuu
COEIMHEHMS, PEaKLUU pa3JIOKEHUs, PEaKIMH 3aMEIIeHUs, peakuuu OOMEHa, 3K30- U SHJOTEPMHYECKHE
peakimy; TeIoBoi 3((eKT peakuuu; 1Ipo aToma, JIEKTPOHHBIA cJIOi aToMa, aTOMHAas OpOUTalb, PaaANyC
aToMa, XUMHYECKasl CBSA3b, MOJSPHAsA M HEMOJSPHAs KOBAJIECHTHAs CBsI3b, HOHHAS CBSA3b, HOH, KATUOH, aHUOH,
pacTBop, MaccoBast JOJIs BELIECTBA (mpoueHTHas KOHIIEHTpaLus) B pacTBopE;

2) uLIOCmMpuUpo6ams B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. 1. 1) M PUMEHSTh STH OHSTHUSI
pu ONMCAHNUHU BELICCTB u ux IIPEBPALICHUI;

3) ucnonvzosams XUMUYECKYIO CUMBOJIUKY UIsl COCTaBIICHUsT (DOPMYIT BELIECTB M YPABHCHUN XMMHUYCCKHX
peaKIuii;

4)  onpedensimb BAJCHTHOCTh AaTOMOB DJJICMEHTOB B OWHAPHBIX COCAMHEHMSX; CTEHCHb OKHCICHUS
3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX; MPUHAJICKHOCT BELIECTB K ONpPEAeEHHOMY KJIACCy COETUHEHUH MO
dbopMynaM; BHMJI XUMHYECKOM CBs3M (KOBAaJIEHTHass M MOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;

5) packpvisames cmoicn Tlepuoanueckoro 3akona J[. V. MeHzaeneeBa: AeMOHCTPUPOBATh MOHHMAHHE
MIEPUOIMYECKON 3aBHCHUMOCTH CBOWCTB XMMHYECKHX OJJIEMEHTOB OT MX MOJokeHHs B Ilepmoanueckoi
CHUCTEME; 3aKOHOB COXPAHEHMsI MAacChl BELIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO Y4YE€HHUS,
3aKkOoHa ABOrajJpo; ONHUCHIBATH M XapakTepu3oBaTb TabmuuHyo ¢opmy Ileproanueckoil cucTemsbl
XUMHUYECKUX 3JIEMEHTOB: pa3InyaTh MOHATHS «TJlaBHas noarpynna (A-rpynmna)» u «modounas noarpymnna (b-
Ipymmna)», Mauble ¥ OOJbIlIME MEepUONbl; COOTHOCHTh OOO3HAuYeHMs, KOTOpble MMEIOTCS B Talnuie
«Ilepuoguyeckas cucreMa XUMU4eCKuX 31eMeHTOB [[. M. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMHU
CTPOEHHUS aTOMOB XHMHYECKHUX ODJIEMEHTOB (COCTaB W 3apsja sjapa, oOIee YHUCIO DSJIEKTPOHOB U
pacnpeneneHue ux o JEKTPOHHBIM CIIOSIM);

6) wxraccuguyuposamv XUMHYECKUE SJIEMEHTHI, HEOPTaHWYECKUE BELIECTBA; XUMHYECKUE peakiuu (Io
4yuclly M COCTaBy  YYacTBYIOIIMX B peakIMM  BEIIECTB, IO  TEIJIOBOMY  3(dexTy);

7)  xapaxmepuzoeamv (onucviéams) O0OIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIJIACCOB,
MOJATBEPK/asi ONUCaHUe MPUMEpPaMH MOJEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOUIMX XHMHUYECKUX pPEaKIIUA;

8) nmpoecHo3upoeamsv CBOWCTBA BELIECTB B 3aBHCUMOCTH OT MX Ka4e€CTBEHHOT'O COCTaBa; BO3MOXKHOCTH
MIPOTEKAHUS XUMHYECKHX IpeBpaIlieH B Pa3IMYHbIX YCIOBUSIX;

9)  ewviuuciAML OTHOCHTEIFHYIO MOJIKYJSIDHYIO W MOJISIDHYEO MAacChl BELIECTB; MAaCCOBYIO JIOJO
XUMHUYECKOT0 3JIeMEHTa Mo (opMylie COEIMHEHHS; MAacCOBYIO JOJIO BEILIECTBA B PAacTBOPE; MPOBOAUTH

paC‘{éTBI 1o YpPaBHCHHIO XUMHUYECKOH PCaKInu;
10) npumerAams OCHOBHBIC OIICpalnn MBICITUTEIbHON ACATCIIBHOCTH — aHaJlu3 U CHUHTE3, CPaBHCHHC,
0606IJ_IGHI/IG, CHUCTEMATHU3all1IO, Knaccmbmcaumo, BBIABJICHUC HPUYNHHO-CICACTBCHHBIX CBSI3EH — JJIA

HU3YyUCHUA CBOMCTB BCIIECCTB M XHMHWYCCKUX peaxunﬁ; C€CTCCTBCHHO-HAYUYHBIC MCTOJAbI IIO3HAHUA —



HaOII0IeHNe, HU3MEPEHUE, MOJEIUPOBAHNUE, OKCIIEPUMEHT (peanbHbIN 51 MBICJICHHBI);

11) credosams nipaBHIaM MOJB30BAHHS XUMHUUECKOM MOCYI0H M JTaOOPaTOPHBIM 000PYIOBAaHHEM, a TAKIKE
npaBuUjaM OOpalleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH I10 BBIIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O W COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOJAa M KHCIOPOJA),
MPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHONM MAacCOBOW JOJEH pacTBOPEHHOIO BEUIECTBA; IJIAHUPOBATH U
MPOBOAUTh XMUMHUYECKHUE SKCHEPUMEHTHI MO PACIIO3HABAHMUIO PACTBOPOB IIENOYEH M KHUCIOT C IMOMOIIBIO
WHIUKATOPOB (JakMyc, ¢heHoyidraaer, METUIIOPAHK U JIp. ).



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HammeHoBaHmMe pa3jesioB H TeM KosanvecTBo yacon Jara Bunb! nesitelbHOCTH Buasl, JJIeKTPOHHbIE
n/n NMPOrpaMMbl U3yYeHHS hopmbl (mudposbie)
BCEro | KOHTPOJILHBIE | MPaKTHYeCKHE KOHTpOIst o6pazoBaTeabHbIe
padoTsl padoTsI pecypest
Pazgnen 1. IleppoHavaabHble XHMHYECKHE TIOHSATHS
1.1. | Xumus — BaxHas 06.1acTh 4 1 PackpbiBaTh CMBICI H3y4aeMbIX TOHATHH; VerHpiit Enunas xomnexuus
€CTeCTBO3HAHMS H MPAKTHYECKOI PackpbIBaTh poJib XUMUH B IIPUPOJIC U JKU3HH 4eIIOBEKa, ¢€ CBS3b C IPYrUMH HayKaMu; ompoc; Lnudpossix
JeAITeJIbHOCTH YeI0BeKa CrenoBath IIpaBUIIaM II0JIB30BAHUS XUMHUECKOH IOCYT0H 1 TaO0paTOPHBIM Iucemennsiii | OOpa3oBaTeIbHBIX
000py/10BaHUEM, a TAKXKE NPaBUIaM 00paleHHs ¢ XUMUYECKUMU BEIIECTBAMU B KOHTPOJIb; Pecypcos
COOTBETCTBHH C HHCTPYKIUSMH 110 BBITOJIHEHHIO IPAKTUYECKUX PaboT; Ipaktuyeckas | http://school-
[1aHUpPOBaTh U NPOBOAUTH XUMUYECKHUI KCIIEPUMEHT 10 U3YUCHUIO U ONMCAHHIO pabora; collection.edu.ru/
(U3HYIECKHX CBOKCTB BEIIECTB, CIIOCOO0B pa3/ieleHNs CMecel BEIIECTB; TecrupoBanue; | Poccuiickas
Hcnonb30BaTh MPY BBIMOTHEHUH Y4eOHBIX 3a1aHUH U B IIPOLIECCE UCCIIEA0BATEIBCKON 9JIEKTPOHHAs IIKONa
IESITENIbHOCTA HAay4HO-TIONYJISIPHYIO JINTEPAaTypy XMMUUYECKOTO COepKaHMsl, CIIPABOYHbBIE https://resh.edu.ru/
MatepHabl, pecypchl HTepHeTa;
1.2. | BemecrBa 18 1 1 PackpbiBaTh CMBICIT U3y4aeMBbIX TIOHATHH U 3aKOHOB M IIPUMEHSATD 3TU MOHATUS [IPH VerHbiit Enunas xomnexuus
U XHMHYeCKHe PeaKIun OIIMCAaHNH CBOWCTB BEIIECTB H UX IPEBPAICHHUI; ompoc; Iudpossix
Paznnuate Qu3MUECKHe U XHUMHUYECKHE SIBICHUS, OOBICHATD X CYIHOCTD C TOUKH 3PEHHS IMucbmennslit | OOpa3zoBaTeNbHBIX
ATOMHO-MOJICKYJIIPHOTO yUCHHUS; KOHTPOJIb; Pecypcos
OmnpenesaTs NPH3HAKH XUMIYECKUX PEaKIHil, yCIOBUS HX MPOTCKAHNS; KoHTtponbsHas http://school-
OOBSACHATH CYIIHOCT (PU3MIECKUX M XUMHYECKHX SBICHU C TOYKH 3PEHHS aTOMHO- pabora; collection.edu.ru/
MOJIEKYJISIPHOTO yUSHHS; IpakTiueckas | Poccuiickas
Kiaccuduimpoats XHUMUYECKHE PEakiuy (110 YUCIY U COCTaBY PearupyomuX 1 pabora; 9JIEKTPOHHAs IIKONa
00pa3syoIIHUXCs BENIECTB); Tecruposanue; | https://resh.edu.ru/
CocTaBsith HOPMyJIbl OMHAPHBIX BELIECTB 110 BAJICHTHOCTH M OHPE/EIIATh BAICHTHOCTb 110
(opmyam BeLIeCTB;
PaccraBnaTh K09 (PUIMEHTE B YPaBHEHHSIX XUMHYECKHX PEaKIIHi;
Crie1oBaTh paBUIIaM MOJIB30BAHUS XUMHYECKO# MOCY/I01 1 TaGOPaTOPHBIM
00opyIoBaHHEM, a TaKXKe IPABIUIIAM 0OPAIIEHHS C BEIECTBAMHI B COOTBETCTBHH C
MHCTPYKIHSAMH HO BHITOJIHEHHUIO 1a00PaTOPHBIX XUMHUYECKHX OIBITOB;
Vcronp30BaTh IPH BBINOIHEHUH YIeOHBIX 3aJaHHI U B IIPOIECCe HCCIIEI0BATEIbCKOH
JEeSTeNbHOCT! HAay4HO-TIONMYIISPHYIO JUTEPaTypy XHMUYECKOTO COACPIKAHMUS, CIIPABOYHBIC
MaTepHabl, pecypchl iHTepHeTa;
BrlicTpanBath pa3BEpHYTHIE MHCEMEHHBIE H YCTHEIE OTBETHI C OTIOPOi Ha HH(YOPMAIIHIO 13
y4eOHMKA 1 CIIPaBOYHBIX MaTEPUANIOB, TPAMOTHO MCIIO/IB30BATh H3YUCHHBII MOHATHHHBINA
armapar Kypca XUMHH;
Hroro no paszzeny 22

Pasnen 2. BaxHeiimue npeAcTaBuTe M HEOPraHUYeCKHX BeLIeCTB




2.1. | Bosnyx. Kucaopon. Ilonsitue 06 oxcnaax PackpbiBaTh CMBICT H3y4aeMbIX HOHATHH H IPUMEHATH 3TH MOHATHS P OMHCAaHUN Vernpni Enunas xomnexuus
CBOMCTB BEILECTB U UX NPEBPALLEHUI; 0Ipoc; Ludpossix
XapakTepu30BaTh (ONHICHIBATB) COCTAB BO3yXa, (PU3NUECKHE M XHMHYECKUE CBOACTBA [Tncemennpiii | OOpa3oBaTEIbHBIX
KHCIIOPO/ia, CLIOCOOBI €ro MOMy4YeH s, IPUMEHEHHE U 3HAYCHHE B IIPUPOJIE U KU3HU KOHTPOJIB; Pecypcos
4eJI0BEKa; I[IpaxTuaeckas | http://school-
CpaBHHBATH PEAKIINH TOPEHHUS U MEICHHOTO OKUCIICHHUS; pabora; collection.edu.ru/
Cobupats npubOpPHI JIs MOTYISHHS KHCIOpoa (BEITECHEHUEM BOJIBI H BO3IyXa); Tectupoanue; | Poccuiickas
Pacro3HaBaTh OIBITHBIM IyTEM KHCIOPOT; 9JIEKTPOHHAs LIKOJIA
Vcrnonp30BaTh XUMHYECKYIO CHMBOJHKY JUISL COCTaBICHHS ()OPMYJI BEIIECTB, https://resh.edu.ru/
MOJIEKYJISIPHBIX YPaBHEHHI XUMHUUECKHX PEaKIHii ¢ yqacTueM KHCIOPOAa;
OOBSICHATH CYIIHOCTH SKOIOTHYECKHUX IIPOOJIEM, CBSI3aHHBIX C 3arpsI3HEHHEM BO3TyXa;
CnenoBats npaBuaaM 6e30MacHON paboThI B 1a00PaTOPUH IIPH HCIIONb30BAaHHI
XUMHYECKOIT TOCY/IbI ¥ 000pyIOBaHHS, a TAKKE IIpaBUIaM 0OpaIeHHs! C TOPIOYNMUI
BEIIIECTBAMH B OBITY;
ITnaHupoBaTh M OCYIIECTBIATH Ha IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI, IIPOBOJUT
HaOJIIO/ICHUS, IeNaTh BHIBOJIBI 110 PE3yIIbTaTaM IKCIICPUMEHTA,;
YyacTBOBaTh B COBMECTHOW paboTe B IPyIIIIE;
Hcnonp30Bath NpH BBIIOIHEHUH YUEOHBIX 3aJaHUIH U B IIPOLIECCE UCCIIE0BATENIBCKON
JESTENbHOCTU HAay4HO-TIONMYJIAPHYIO JUTEPAaTyPy XMMUYECKOTO COACPIKAHNS, CIIPABOYHbBIE
Matepuaisl, pecypcsl MHTEpHETA;
BbicTpanBath pa3BEPHYTHIC IMCHMEHHBIC U YCTHBIC OTBETHI C OMOPOIl Ha HH(MOPMALIUIO U3
y4eOHHKa U CIIPaBOYHBIX MAaTEPHANIOB, IPAMOTHO HCIOJIb30BAaTh U3y4EHHbIH MOHATHHHBII
aInmnapar Kypca XUMHH;

2.2. | Bomopon. PackpbIBaTh CMBICIT H3y4aeMbIX HOHATHII H IPHMEHSATh TH IIOHATHS [IPH ONMHCAaHUN Yerubiit Enunast xomnexmus

ITonsiTHE 0 KHCIOTAX H COJIAX CBOJICTB BEIIECTB H UX IIPEBPALLCHHIT; ompoc; Ludpossix

XapaxTepn3oBath (OIUCHIBATh) GU3MUECKIE U XUMHYECKHE CBOMCTBA BOZOPOAA, CIIOCOOBI Iucemennslii | OOpa3oBaTeIbHBIX
€ro IONy4YeH!s], IPUMCHEHHE; KOHTPOJIb; Pecypcos
Cobupats IpuOOp /IS TIOYYEHHs BOAOPO/A; IMpaktuyeckas | http://school-
Vcronb30BaTh XUMHYECKYHO CHMBOJIMKY [UIsSL COCTAaBIICHHUST (JOPMYIT BEIECTB, patora; collection.edu.ru/
MOJIEKYJISIPHBIX YPaBHEHUH XUMUUYECKUX PEaKIUil C y9acTHeM BOAOPO/A; TectupoBanue; | Poccuiickas
CrnenoBath npaBuiIaM 6e30MacHON paboTHI B Ta00PaTOPUH IPH HCIIOIb30BaHHI 9JIEKTPOHHAsI [IKOJIA
XMMHYECKO# MOCY/IbI U 000PYI0BAHHKS, a TAKKE IPABMIIAM OOPALIEHHUS C TOPIOYHMU https://resh.edu.ru/
BEIECTBAMH B OBITY;
ITnaHupOBaTh U OCYIIECTBISTH HA MPAKTUKE XMMUYECKHE IKCIIEPHMEHTBI, IPOBOAHUTE
HaOJTIOIeHN S, IeNIaTh BBIBOJIEI 110 Pe3yIbTaTaM KCIIEPHMEHTA,;
VY4acTBOBaTh B COBMECTHOH paboTe B IpyIIIe;

2.3. | KosinuecTBeHHbIe OTHOIEHHs] B XUMHHI PackpbIBaTh CMBICI H3Y4aeMBbIX IIOHATHIT M IPUMEHSTH STH MOHATHUS, @ TAKXKE H3yUCHHbIC VYerHbri Ennnas Komtekuus
3aKOHBI U TEOPHH UL PELICHUs PaCUETHBIX 3a/1a4; ompoc; Ludpossix
BBIYHCIATE MOJSIPHYIO MacCy BEIIECTB; KOJIMIECTBO BEIIECTBA, 00BEM Taza, Maccy Incemernslit | OOpa3oBaTeIbHBIX
BEIIECTBA; KOHTPOJIb; Pecypcos
ITpoBOAUTH PacyETHI 110 yPaBHEHHSIM XMMHYECKHX PEAKIMH: KOIMIecTBa, 00bEMa, MacChl Tectuposanue; | http://school-
BEIIECTBA 10 H3BECTHOMY KOIMYECTBY, 00BEMY, Macce PEareHTOB MK IPOIYKTOB collection.edu.ru/
peaxuu; Poccuiickas

BrlicTpauBath pa3BEpHYyThIE IHCEMEHHBIE H YCTHBIE OTBETHI C OIOPOil HAa MH(POPMAIHIO U3
y4eOHUKA U CIIPAaBOYHBIX MATE€PHATIOB, TPAMOTHO HCIIOIb30BATh H3YYCHHBINH MOHITHIHBIN
anmnapar Kypca XMMHH;

JJIEKTPOHHAs IIKOJIa
https://resh.edu.ru/




2.4. | Bona. PactBopsl. [lonsiTne 06 ocHoBaHusAX | 6 1 PackpbiBaTh CMBICT H3y4aeMbIX MOHATHH U IPUMEHATH 3TH OHATHUS IIPH OIHCAHUM CBOUCTB | Y CTHBII Enunas xomnexuus
BEIIECTB U UX MPEBPALICHHUIH; ormpoc; Ludpossix
Xapaktepu3oBaTh (GU3HMUECKUE U XMMHYECKUE CBOICTBA BOJIBI, €€ poiib Kak pactBoputess B | [Tucemennsiii | O6pa3oBaTesbHBIX
HPUPOJHBIX HPOLIECCaX; KOHTPOJIb; Pecypcos
CocTaBisITh yPAaBHEHHS] XHMHYECKUX PEAKLHI C y4aCTHEM BOJIBL; IIpaxtnyeckas | http://school-
OOBSICHATD CYILIHOCTh IKOJIOTMYECKHUX IPOOIIEM, CBSI3aHHBIX € 3arps3HEHUEM MPHPOAHBIX pabora; collection.edu.ru/
BOJI, CIIOCOOBI OYHCTKHU BOJIBI OT IIPHMeCeii, MepHI II0 OXpaHe BOJ OT 3arpsi3HEHNS; TectupoBauue; | Poccuiickas
ITnaHupOBaTh U OCYIIECTBIATH HA HPAKTUKE XMMUYECKUE SKCIIEPHUMEHTBI, IPOBOJUTh 3JIEKTPOHHAs IIKONa
HaOIOeHNS, TeNIaTh BBIBOJKI TI0 Pe3yIbTaTaM JKCIEPHMEHTA,; https://resh.edu.ru/
CrenoBath npaBuiam 6e30MacHON paboThI B 1a00paTOPUH MPH HCTIOIb30BAHUH
XUMHYECKOIT TOCY Bl ¥ 000pyIOBaHHUS;
ITpoBOAUTH BBIMUCIICHHS C IPUMEHEHNUEM ITOHATUS «MACcCOBast TOJIS BEIIECTBA B PACTBOPEY;
Hcrosnp30BaTh IpH BBIMOIHEHHH Y4eOHBIX 3aJaHUI U B IPOLIECCE HCCIIEI0BATENBCKOM
JeSTeNbHOCTH HayIHO-TIOMYJIPHYIO TUTePaTypy XHMHUECKOTO COZIePIKaHMUs, CIIPaBOYHbIE
MaTepuaisl, pecypcsl MHTEpHETA;

2.5. | OcHOBHBIE KJIACCHI HEOPTAHHYECKHX 12 1 1 KnaccuduipoBats n3ydaempie BEIIECTBA [0 COCTABY M CBOHCTBAM; VerHbiit Enunas xomnexuus

coeUHeHit CocTaBnath HOpMyYJIbl OKCHIOB, KUCIIOT, OCHOBAHUH, COJIEH 1 HAa3bIBATh UX 110 or1poc; udpossix

MEX/yHapOJHOH HOMEHKIIATYPE; Iucemennslii | OOpa3oBaTeIbHBIX
IIporHo3upoBaTh CBOICTBA BELIECTB HA OCHOBE OOIIMX XUMUYECKHX CBOHUCTB H3YYEHHBIX KOHTPOJIb; Pecypcos
KJIACCOB/TPYIIIT BEIIECTB, K KOTOPBIM OHH OTHOCSITCS; Konrponsras | http://school-
CocTaBIsITh MOJICKYJISIPHBIC YPABHEHHS PEAKLUH, HIUTFOCTPUPYIOIINX XHMHUYECKHE pabora; collection.edu.ru/
CBOICTBA U CIIOCOOBI OyYEHHs BEIIECTB H3YUESHHBIX KJIACCOB/TPYIII, a TAKKe I[Ipaxktnueckas | Poccuiickas
MOJTBEPIKAAMOIIMX [€HETHIECKYIO B3aHMOCBS3b MEXKy HUMHL.; pabora; 9JIEKTPOHHAs IIKONa
ITpon3BOANTE BHIYMCIICHNS 110 YPaBHEHUSIM XUMUYECKUX PEaKIHH; Tectnposanne; | https://resh.edu.ru/
ITnaHnpoBaTh M OCYIIECTBIIATH Ha IPAKTHKE XMMUYECKHE IKCIIEPHIMEHTHI, IPOBOAHTD
HaOJIOIeHN S, eJIaTh BBIBOJIBI 110 Pe3yIbTaTaM KCIIEPHMEHTA,;
Cnenoats npaBuiaM 6e30MacHON paboThI B 1a00paTOPUH IIPH HCIIOIB30BAHNH
XUMHYECKOIT TOCy Bl ¥ 000pyIOBaHHUS;
Vcronp30BaTh PH BBINOIHEHUH YIeOHBIX 3aJaHHI U B IIPOIECCE UCCIIeI0BATEIbCKOM
JeSTeNbHOCTH HayIHO-TIOMYJIPHYIO JIUTEPaTypy XHMHYECKOTO COZIepIKaHHUs, CIIPaBOYHbIE
MaTepuaisl, pecypcsl MHTEpHETa;
BbicTpanBath pa3BEPHYTHIC IHCBMEHHBIC U YCTHBIC OTBETHI C OMOPOil Ha HH(MOPMAIHIO U3
y4eOHMKA 1 CIIPABOYHBIX MaTEPUANOB, TPAMOTHO MCIIOIB30BaTh N3Y4YCHHbIN MOHATHITHBII
aInmnapar Kypca XUMHH;

Hroro o pazneny 31

Pasnen 3. [lepuoanyecknii 3axkon u [epuoauyeckas cucreMa xumudeckux djiemenToB JI. . Menjeieena.

CTpoe}me aTomMoB. XuMu4eckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEILHbIE peakuuu




3.1. | Mepuopnyeckuii 3axon n Mepuopuyeckas | 7 PackpbIBaTh CMBICIT EPUOAMYECKOTO 3aKOHA; VYernbrii Enunas xomnekius
cHCTeMa XHMHYeCKHX 371eMeHTOB IToHHMATh CyIIEeCTBOBAHUE IIEPUOIUICCKON 3aBUCHMOCTH CBOHCTB XUMIYIECKHX DJIEMEHTOB | ONpOC; Ludpossix
. U. Menneneea. CTpoeHne aTomMa (M3MEHEHHE PaJIMyCOB aTOMOB U 3NEKTPOOTPULATEIEHOCTH) U HX COCAMHEHHH OT [Tncemennpiii | OOpa3oBaTEIbHBIX
TOJIOKCHHUS B HEPHOAMYECKOI CHCTEME M CTPOCHHS aTOMa; KOHTPOJIb; Pecypcos
VYcTaHaBIHBaTh CBSI3b MEXY MOJIOKEHHEM JJIEMEHTA B IIEPHOANYECKOI cucTeMe 1 Konrponenas | http://school-
CTPOEHHEM €ro aToMa (COCTaB M 3apsil Apa, 00LIee YKCIIO IEKTPOHOB U paclpe/eleHne ux | pabora; collection.edu.ru/
T10 DIEKTPOHHBIM CII0SIM); Tectuposanue; | Poccuiickas
IIporHo3upoBaTh XapakTep U3MEHEHHs CBOMCTB 3IEMEHTOB M MX COSJMHEHUH 110 IPyIIaM U 3JIEKTPOHHAs IIKONa
neproaam [leprouueckoil CHCTEMBI; https://resh.edu.ru/
XapakTepu30BaTh XMMHYECKUE SJIEMEHTHI HEPBBIX TPEX NMEPHOIOB, KaJlHs, KaJIbLHs 0 HX
nosnioxkenuto B [lepuoandeckoii cucreme [l. Y. Menneneesa;
BricTpanBath pa3BEpHYTHIE MUCHMEHHBIE H YCTHBIE OTBETHI C OTIOPOi Ha HH(YOPMAIHIO U3
y4eOHHKa U CIIPaBOYHBIX MAaTEPHAJIOB, IPAMOTHO MCII0JIb30BaTh U3Y4EHHbIH ITOHATHHHBII
arnmapar Kypca XUMHH;
Hcnonb30BaTh PY BBINOJIHEHUH Y4EOHbBIX 3a/[aHHI TEKCThl y4eOHHKA, CIIPABOYHbBIE
Matepuans! ([lepropmaeckyro cucTeMy XuMuueckux dnementos J1. 1. Menzneneesa, Tabnuiy
PacTBOPUMOCTHU KUCJIOT, OCHOBAHHUM U COJICH B BOZIE, DJIEKTPOXUMUYECKUN PAJI HAMIPSKEHUI
METaJlIoB);
3.2. | Xumuyeckas cBsizb. OKHCIUTENLHO- 7 PackpbIBaTh CMBICIT H3y4aeMbIX OHATHII; VerHbiit Enunas xomnexmus
BOCCTAHOBHTEJIbHBIE PeAKIHH Omnpeensth BUA XUMUYECKO# CBS3M B COCIMHCHNUH; onpoc; Ludpossix
OmnpenessTh CTeneHb OKUCICHUS XUMIIECKOTO JIEMEHTa 110 (hopMyJie ero COeNHEHHS; [Incemennpiii | O6pa3oBaTeIbHBIX
OmnpeznensaTh SIEMEHT (BEeLIECTBO) — OKHUCIMUTENb U HJIEMEHT (BELIECTBO) — KOHTpOJIb; Pecypcos
BOCCTaHOBHTEJD; Tecruposanue; | http://school-
OOBSICHATH CYIHOCTH HPOLIECCOB OKHUCICHHUS X BOCCTAHOBIICHUS; BIIP; collection.edu.ru/
CoCTaBIATH ANEKTPOHHbIN OaaHC ¢ y4ETOM YHCIIA OTJAHHBIX U IIPUHATBIX 3JIEKTPOHOB; Poccuiickas
CoCTaBIIATh YpaBHEHHE OKHCIHTEIEHO-BOCCTAHOBUTEIBHOI PeaKIHyL; 9JIEKTPOHHAsI [IKOJIA
Hcnonb30BaTh IpH BBINOJIHEHUH YUEOHBIX 3a/IaHUH TEKCThI YUeOHMKA, CIIPABOYHBIE https://resh.edu.ru/
MaTepHabl (IepPHOANIECKYI0 CHCTeMY XUMHIYecKHX dnemeHToB JI. 1. Menneneesa,
TaOJUIly pACTBOPUMOCTHU KUCJIOT, OCHOBAaHHHU U COJIEH B BOJIE, SIEKTPOXUMUYUECKUN P
HanpsHKeHUI METaJIoB);
Hroro no paszzeny: 14
PesepBHOe BpeMst 1
OBUIEE KOJIMYECTBO YACOB I10 68

IMTPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KosnunuyecTBo 4yacos Hara Bunel,
n/n H3y4eHHus: | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE KOHTPOIR
padoThI padoThI

1. |IIpenmer xumuu. Poms xumun | 1 YCTHBIN
B YKU3HU YEJIOBEKA. onpoc

2. | XuMus B cUCTEME HayK. 1 YCTHBIN
ITonsaTHE 0 METOAAX MO3HAHUSI onpoc
B XMMHUHU.

3. | 3HAaKOMCTBO C IIPaBUIAMH 1 1 YCTHBIN
0€30MacHOCTH U TpUEMaMu OIIpoC;
paboTHI B XUMHUYECKON IIpaKTU4ecKast
naboparopun. [IpakTrdeckas pabota
pabora Ne 1. [TpaBwmita paboTsl
B J1a00paTopuu U NPUEMBI
oOparnieHus ¢ 1abopaTOpPHBIM
00opynOBaHUEM.

4, | Tena u Bemectsa. @usnyeckue | 1 YCTHBIN
CBOMCTBA BEILIECTB. onpoc
ArperatHoe COCTOsSIHHUE
BELIECTB.

5. | YucThle BelecTBa U CMECH. 1 YCTHBIN
CrniocoObl pa3zeneHus cmecei. onpoc;

MMHCbMEHHBIN
KOHTPOJIb

6. |Ilpaktuueckas pabora Ne 2. 1 1 YCTHBIN
Paznenenue cmeceii (Ha OIIpocC;
IIpUMepe OYUCTKU TOBAPEHHOU MpaKTH4ecKast
COJIN). pabota

7. | Atombl 1 Moniekyibl. [Ipocteie |1 YCTHBIN
U CJIOKHBIE BEIIECTBA. onpoc

8. | Xumuueckue 31eMeHThI. 3Haku |1 YCTHBIN
(CMMBOJIBI) XUMHYECKUX ompoc
JJIEMEHTOB.

9. | ATOMHO-MOJIEKYIISIPHOE 1 YCTHBIN
ydeHue. 3aKOH MOCTOSHCTBA OIpoc;
COCTaBa BELIECTB. MTACbMEHHBIN

KOHTPOJIb




10. | Xumuueckast popmyna. YCTHBIN
BanenTHOCTE aTOMOB OIIpOC;
XUMHUYECKUX 3JIEMEHTOB. MUCbMEHHBIN

KOHTPOJIb

11. | CocraBiieHue XUMHUECKUX YCTHBIN
(bopMyI1 10 BaJICHTHOCTH. OI1poC;
HaxoxieHne BaIeHTHOCTH MMACbMEHHBIN
XUMHUYECKUX 3JIEMEHTOB 10 KOHTPOJIb
dbopmyre.

12. | OtHOCHTEBHAS] ATOMHASI YCTHBII
Macca. OTHOcUTeNnbHAas OIIpOoC;
MOJIEKYJIsSIpHasl Macca. MUChMEHHBIN

KOHTPOJIb

13. | Pemrenwue 3a1au Ha YCTHBIN
BBIUYHCIIEHHE OTHOCUTEIBHON OIIpoC;
MOJIEKYJIIPHOW MACCBI MMUCbMEHHBIN
BELIECTB. KOHTPOJIb

14. | MaccoBas 101 XUMHAYECKOTO YCTHBIN
AJIEMEHTA B COCIMHEHHH. orpoc

15. | Pemienue 3am1a4 Ha YCTHBIN
BBIYMCIICHUE MAaCCOBOU 10U OIpoc;
XUMHUYECKOI'0 3JIEMEHTA 110 MMUCbMEHHBIN
dhopmyrne coeTuHEeHHUS. KOHTPOJIb

16. | dusnueckue U XUMHUYECKHE YCTHBIN
SIBJICHUSI. XUMUYECKas OIIpoC;
peakuus. MUCbMEHHBIN

KOHTPOJIb

17. | Tlpusnaku u yciaoBus YCTHBIN
MPOTEKAHUS XUMUYECKHUX OIIpoC;
peaKkuuid. MMHCbMEHHBIN

KOHTPOJIb

18. | 3akoH coxpaHEHUs] MacChI YCTHBIN
Bentects. M.B. JlJomoHOCOB — ompoc
YYEHBIN-PHIUKIIOTIEUCT.

19. | Xumuveckne ypaBHEHUSI. YCTHBIN

OTIpoC;
MMHCbMEHHBIN

KOHTPOJIb




20.

Krnaccudukanus XuMrHuecKux YCTHBIN
peakuuii (CoequHeHus, OIpoc;
pa3noKeHusl, 3aMEIICHUS, MUCHhMEHHBIN
oOMeHa). KOHTPOJIb

21. | Ypok 0600mieHust 1 YCTHBIN
CUCTeMAaTH3allK 3HAaHUH 10 OIIpOC;
teme "[lepBoHayanbHbIe MUCbMEHHBIN
XUMHYECKUE MOHATUA". KOHTPOJIb

22. | KonrponbHas pabora Nel KOHTpPOJIbHAS
"[lepBoHavYaIbHBIC pabota
XUMHUYECKUE MOHATUS".

23. | Bo3ayx - cmech ra3oB. CocraB YCTHBIH
BO3/IyXa. onpoc

24. | TemnoBoii s ekt YCTHBIH
XMMHYECKON PEaKIUH, OIIpOC
MOHATHE O TEPMOXUMHUYECKOM
ypaBHEHUH, IK30- U
IHJAOTEPMHUYECKUX PEAKIIUAX.

25. | Kucrmopo — XUMHYECKHIA YCTHBIU
3JIEMEHT U MPOCTOE BEIIECTBO. onpoc
O3on-annorponHast
MOTUGUKAIHS KHCIOPOAA.

Haxoxzaenue kucnopona B
npupoae, GpuznuecKkue u
XMMHYECKHUE CBOMCTBA
(peakuuu OKUCIEHUS,
ropenue). [loustue 06
OKCHJIaX.

26. | CiocoObI TIOTydeHHS YCTHBIN
KHCJIOpO/ia B 1abOpaToOpuu 1 onpoc
MIPOMBIIIIJICHHOCTH.

[IpuMeHeHne Kucnopoa.

27. | Ilpaktuueckas pabora Ne 3. YCTHBIN
[Tonyuenue u cobupanue OTIpoC;
KHCIIOPO/Ia, U3YUeHHUE ero MpaKTUIeCKast

CBOWCTB.

pabota




28. | KpyroBoport kuciopoja B YCTHBIN
npupoje. Tormso (yroias u OIIpoC;
MeTaH). 3arpsi3HEHUE BO3AyXa, TECTUPOBAHUE
CIIOCOOBI ero
MpeIOTBpaLCHUS. Y CUIICHHE
napHUKOBOTO d(pdekra,
pa3pylLIeHHe 030HOBOIO CIIOSI.

29. | Bomopoa — XUMHYECKHIA YCTHBIN
3JIEMEHT U MPOCTOE BEIIECTBO. orpoc
Haxoxzaenue B nmpupoe,
¢busnvecKkne 1 XUMHUECKUE
CBOICTBa (Ha IpUMEpE
B3aMMO/ICICTBUS C
HEMeTaJlJIaMH U OKCUIaMHU
METaJIJIOB), IPUMEHEHUE,

CTIIOCOOBI TIOTYYEHUSI.

30. | [Ipaktudeckas pabota Ne 4. YCTHBIN
[Tonydenue u cobupanue OTIpoC;
BOZOPOJIa, U3yYCHHE €r0 MpaKTU4ecKast
CBOMCTB. pabora

31. | ITonsiTHE O KHCIOTAaX M COJISX. YCTHBIN

OI1poC;
TECTUPOBAaHUE

32. | KonnuectBo BerecTBa. MoJib. YCTHBIN
Monspaas macca. OIIpocC

33. | 3akoH ABorapo. MosipHbIit YCTHBIH
00BEM ra3oB. OTIpoC;

MMHCbMEHHBIN
KOHTPOJIb

34. | Pemrenwe 3a/1a4 Ha YCTHBIN
B3aMMOCBS3b KOJIMYECTBA OIIpoC;
BEIECTBA, 00BEMa U MacChl MMACBMEHHBIN
ra3oB. Pacuérsl o KOHTpPOJIb
XUMHYECKUM YPaBHEHUSIM.

35. | PacuéThl M0 XMMHUYECKUM YCTHBIN
ypaBHeHusM. [Ipumenenue OTIpoC;
3aK0oHa ABOTajpo. MUCHhMEHHBIN

KOHTPOJIb




36.

dusnueckye CBOMCTBA BOJEIL. YCTHBIN
AHaIu3 U CUHTE3 — METOMLI ompoc
M3Yy4YEHUs COCTaBa BOJIBI.

XUMHAYECKHE CBOUCTBA BOILI

(peakiuu ¢ MeTajlJlaMu,

OKCHJIaMU METAJLJIOB U

HEMETAJIJIOB).

37. | Tlonsitrie 00 OCHOBAHUAX U YCTHBIN
UHUKATOpax. orpoc

38. | Boza kak pacTBOpHTENb. YCTHBIH
PactBopsl. PactBOprMOCTB onpoc
BellecTB B BoJie. HachlleHHbie
Y HEHACBIIICHHbBIE PACTBOPHI.

39. | KoHueHTpanus pacTBOpOB. YCTHBIN
MaccoBast 107151 BElIecTBa B OIIpoC;
pactBope. Beruncienus ¢ MMUCbMEHHBIN
HCII0JIb30BAHUEM KOHTPOJIb
MOHATHSIKMACCOBAsT OIS
BELIECTBA B PACTBOPE».

40. | TTIpaktuueckas pabora Ne 5. YCTHBIN
[IpuroToBneHue pacTBOPOB C OTIpoC;
ornpeaenéHHOMI MpaKTU4ecKast
KOHIIEHTpalHeH. pabota

41. | Pons pacTBOPOB B MIPUPOJIC U B YCTHBIN
XKU3HU YenoBeka. Kpyrosopor onpoc
BOJIbI B IIpUpPO/IE. 3arps3HEHHE
NpUpoAHbIX BoA. OxpaHa u
OYHUCTKA IPUPOJIHBIX BOJI.

42. | Knaccuduxanust YCTHBIN
HEOPraHMYECKUX COEIMHEHUN. orpoc

43. | OKcHabl: COCTaB, YCTHBIN
KJacCUpUKALIUS onpoc

(conmeobpa3syromue: OCHOBHEIE,
KHCIIOTHBIE, aM(DOTEPHEIE,
Hecosieo0paszyromnue),
HOMEHKJIaTypa
(MexxayHapoaHas U
TpuBHanbHas). [lonydyenue,
(du3HYeCcCKre U XUMUICCKHE
CBOWCTBA OKCHJIOB.




44. | OcHOBaHMSI: COCTaB, YCTHBIN
kinaccudukanys (meénouu u ompoc;
HEPAacTBOPHUMBIE), MMCbMEHHBIN
HOMEHKJIaTypa KOHTPOJIb
(MexxmyHapoHas u
TpUBHAIIbHAA ), (GU3UIECKUEC U
XUMHYECKHE CBOMCTBA,

CHOCOOBI OTYYEHUSI.

45. | AM¢oTepHBIC OKCHJIBI U YCTHBIH
TUIPOKCHJIBI, UX CBOWMCTBA U orpoc
MOJIy4YeHHe.

46. | Kucimotsl: cocras, YCTHBIN
Kiaccudukanus, OTpoc;
HOMEHKJIaTypa MUChMEHHBIN
(MexxayHapoHas U KOHTPOJIb
TpHUBHAJIbHAA), PU3HUECKUE
CBOMCTBA

47. | KucioTel: XUMHUYECKHUE YCTHBIN
CBOWCTBA, CITIOCOOBI onpoc
noJiydyeHus. Psj akTuBHOCTH
MerauioB H.H.bekeroga.

48. | Conu: HOMEHKIATypa YCTHBIN
(MexnyHapoHas U OIIpoC;
TPUBHUAJIbHASA), CIIOCOOBI MIACbMEHHBIN
MOJTy4eHus1, PU3NUECKue U KOHTPOJIb
XMMHYECKHUE CBOMCTBA
(B3auMoselicTBUE CONeii ¢
MeTaJulaMH, KUCIIOTaMH,

LIeJI0YaMU U COJISIMU).

49. | BeruuciieHus Mo ypaBHEHUSIM YCTHBIN

XUMHYECKON PEaKIIHH. OTIpoC;
MMHCbMEHHBIN
KOHTPOJIb

50. | F'eneTHyeckas CBSI3b MEKIY YCTHBIN
KJIacCaMH HEOPraHU4YEeCKUX OIIpoC;
COECIMHEHU. MTACbMEHHBIN

KOHTPOJIb

51. | [IpakTuueckast padorta Ne 6. YCTHBIN
Pemenue skcriepuMeHTaIbHBIX OTIpOC;
3aja4 1o reme «OCHOBHbIE IIpaKTU4ecKast
KJIACChl HEOPTaHUYECKUX pabota

COEIUHEHUN).




52. | Vpok 0600mieHust 1 YCTHBIN
CUCTEeMAaTH3allluy 3HAaHUH 110 OTIpOoC;

TeMe "Baxuelue MMHUCbMEHHBIN
MpeACTaBUTEIN KOHTPOJIb;
HEOPraHUYECKUX BEIIECTB". TECTUPOBAHUE

53. | KonrposnbHas pabora Ne2 KOHTPOJIbHAS
"Baxueiiire npeacTaBUTeNN pabora
HEOPraHWYEeCKHUX BElecTB".

94. | Crpoenne atomoB. CocTaB YCTHBIH
aTOMHBIX siaep. M30TomB!L. oIIpoc
DnekTpoHbl. PuznuecKuit
CMBICJI MOPSIIKOBOI'O HOMEpa
AJIEMEHTA.

55. | ITepuoauueckuii 3aKOH U YCTHBIN
[Iepnonnueckas cucrema OIIpOC;
XUMHYECKUX 3eMeHToB J[. 1. MMUCbMEHHBIN
Menneneena. KOHTPOJIb
Kopotkonepuoanas u
JUTMHHOTIEpUOIHAS (POPMBI
[ICXD IN.Menneneena.

[Iepuonsl, rpynmsl,
noarpymbsl. OU3NYECKUil
CMBICJI HOMEPOB MEepHOJa U
TPYIIIBIL.

56. | [IepBbie MOMBITKH YCTHBIN
KJacCU(UKAUN XUMUYECKUX OIIpoC;
aneMeHToB. [lonsaTue o MMHCbMEHHBIN
TPYIIax CXOIHBIX HJIEMEHTOB KOHTpPOJIb
(menovHbIe U
LIEJI0YHO3EMEIBbHBIE METAILIIBI,
raJioreHbl, UHEPTHBIE Ta3bl).

DneMeHTHI, KOTOpbIe 00pa3yIoT
am(oTepHbIe OKCUJIBI U
TUAPOKCH/IBI.

57. | CTpoeHune 1eKTPOHHBIX YCTHBIN
00010uek aToMOB TIepBBIX 20 OTIpoC;
XUMUYECKUX DJIEMEHTOB MUCbMEHHBIN
MEePUONYECKON CUCTEMBI KOHTPOJIb
. . Menneneena.

58. | XapakTepuCTHKA XUMUIECKOTO YCTHBIN
3JI€MEHTA MO €ro MOJO0KEHUIO B OIIpoC;
MEePUOINYECKOI CUCTEME MHCbMEHHBIN

. . MenneneeBa

KOHTPOJIb




59. | 3aKOHOMEPHOCTH U3MCHEHUS YCTHBIN
panuyca aTOMOB XMMHUYECKHX OIpoC;
3JIEMEHTOB, METAITMYECKUX U TECTHUPOBAHUE
HEMETAJUIMYECKUX CBOWCTB I10
rpymniam U nepuoiam.
3HayeHHe NepruoIUIECKOro
3aKOHA U NepUOIUYECKOM
CHCTEMBbI XUMUYECKUX
3JIEMEHTOB JIJIs1 pa3BUTHUS
HAyK{ U NPaKTHKU.

. . MenneneeB — y4€HbIi,
Me/Iaror U TpaskIaHuH

60. | [IpomexyTOouHast aTTECTALYSL. KOHTPOJIbHAS
KonrtponsHas pabora 3a roz. pabora

61. | DIEKTPOOTPHIIATEIBHOCTD YCTHBIN
aTOMOB XMMHYECKHX orpoc
3JIEMEHTOB. XUMHUYECKast
CBSI3b: KOBAJICHTHAs MOJISIpHAs
Y KOBAJICHTHAs! HETIOJISIPHASL.

62. | MoHHast XuMHuecKasi CBS3b. YCTHBIN

orpoc

63. | CTerneHb OKHUCIICHUSI. YCTHBIN

OIpOC;
MMHCbMEHHBIN
KOHTPOJIb

64. | OxucnuTenbpHO- YCTHBIN
BOCCTAHOBHTEJIBHBIE PEAKIINU OTIpoc;
(OBP). IIporteccol oKUCTEHUS MMUCbMEHHBIN
Y BOCCTaHOBJICHUSI. KOHTPOITh
Oxucnurenu u
BOCCTAHOBUTEIIH.

65. | CocTaBieHue ypaBHEHHI YCTHBIN
OKHCIIUTEIBHO- OIIpOC;
BOCCTAHOBUTEJIBHBIX PEAKIINN U MHCbMEHHBIN
CXEM DJIEKTPOHHOTO OanaHca. KOHTPOJIb

66. | Vpok 06001meHus u YCTHBIN
cucTeMaTHU3aluy 3HaHUH 1o OITpoc;
teme "I13 u IICXD 1.1 MMMCHMEHHBIN
MenpeneeBa. CTpoeHue aToMa. KOHTPOJIb

Xumnueckas ca3s. OBP".




67. | KourponbHas padorta Ne3 1o 1 KOHTPOJIbHAS
teme "[13 u [ICXD I.N. pabora
MenpeneeBa. CTpoeHne aToma.

Xumnueckas cBsizb. OBP".
68. | PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB |68

I10 ITPOIT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 kinacc/Kysnenosa H.E., Tutoa .M., I'apa H.H., O0miecTBo ¢ orpaHU4eHHOM OTBETCTBEHHOCTHIO
«M3narensckuit neHTp BEHTAHA-T'PA®»; AkimonepHoe obmiectBo «M3aarenscTBo [IpocBemenuey;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Xumus: 8 kimacc: meroaudeckoe nocooue / M.A. Axmeros, H.H. I'apa. - M.: Benrana-I'pad, 2014r.
XuMusi: HaBEPCTHIBAEM YIyIIEHHOE: TUJaKTUYeckuii Mmarepuaisl: 8-11 kimaccsl 001eoopa3oBaTeabHBIX
yupexaeHuii. - M.: Benrana-I'pad, 2007r.

Xumus: 8 xnace: 3anaunnk / H.E.Ky3nerosa, A.H. JIéBkun. - M.: Benrana-I'pad, 2019r.

Xumus. [IpoBepouHbie U KOHTPOJIbHBIE paboThl K yueOHuky "Xumus. 8 knace" H.E. Ky3nenosoii, 1.M.
Turooii, H.H.I'apsl: 8 knacc: metonuueckoe nmocodue / H.H.I'apa. - M.: Bentana-I'pad, 2018r.

Xumus. 8 kinacc. Texnonmoruueckue kaptel. MeTogudeckoe nocooue / JI.W. Acanosa. - M.: Berrana-I'pad,
2019r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Enunas xomexius Ludpposeix O6pazosarensHbix Pecypcos http://school-collection.edu.ru/
Poccuiickas anekTponHas mmkosa https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE
Komiekuust MeTanioB U cIjIaBoB (pa3fgaTo4yHbli MaTepua)

Hab6op mozerneit aTOMOB AJis1 COCTaBIECHUS MOJIENIEH MOJIEKYIT
KoMIuiekTsl TabauI] 1eMOHCTPAIMOHHBIX 110 XUMUHU

J1J1s TOCTOSIHHOM SKCIO3UIIMU B KaOMHETE UCIIONIb3YIOTCS TaOIUIIBI:
IIepnonnueckas cuctema xummieckux 3ineMeHToB .M. Menneneesa;
PacTBOpUMOCTB KHCIIOT, OCHOBaHUM, COJIEH B BOJIC;

Oxkpacka UHAMKATOPOB B PA3JIMYHBIX CPEIaX;

DJIEKTPOXUMHUYECKUH P HAIPSHKEHUN METAIIJIOB;

[TpaBwia 6e30macHOl pabOTHl B KAOMHETE XHUMHUHU.

[TnakaThl IO HEOPraHUYECKON U O0IIeH XUMHH
[TopTpeThl y4EHBIX-XUMHUKOB.

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, TIPAKTHYECKHX PABOT,
JEMOHCTPAIIUI

Anmnapat Ui AMCTWIISLIMU BOJIBI

Hcrounnk nmuTaHus 1eMOHCTPALMOHHBIN

KommiekT npoTuBONOKapHOro HHBEHTaps

KommiekT TepMOMETpOB XMMUYECKHX

[Inutka snexrpuydeckas

HITatuB ans npoOUpoK

[IITaTuB neMOHCTPALIMOHHBII

HIunus! TUrenbHbIE

ArnrTeuka MeIUIIMHCKAS

Epum 11 MbIThS TOCyAbI(HaO0D)

Hosxauime:

IlepuaTku pe3suHOBBIE

Becbl yueOHbIe ¢ pa3HOBECAMU

KommiekT nocyzsl ¥ MpUHAUIEKHOCTEN A1 pabOThI C MAJIBIMHM KOJIMYECTBAMU BEILIECTB
CrnupToBka abopaTtopHast

Kommiekt apeoMeTpoB yueOHbIX

Kon6a xonuueckas, 250 mi

Konba xonnueckas, 500 mi

Konba xornueckas, 100 mi

Kon6a xonuueckas, 50 ma

Konba kpyrnogonnas, 50 miu

Konba kpyriogoHHast Ui NEperoHKy ¢ OTBOHOM TpyOKoii (Bropua), 250 ma
Konba kpyriogoHHast Ui NEperoHKy ¢ 0TBOHOM TpyOKoii (Bropua), 500 miu
Konba kpyrnogonnas, 250 ma

Konba kpyrinogonnas, 500 mia

Kon6a mepnas, 100 mi

Kon6a mepnas, 500 mn

Kon6a mepnast, 250 mi

Jlokka Ju1sl CKUTaHUS BELECTB

[Tano4ku CTEKIsIHHBIE



[Tpobupka xummuueckas

[IpoGupku 1eMOHCTpAIIUOHHbIE
CrakaH BBICOKHH ¢ HOCHKOM, 25 MII
Crynka ¢ mecTuKoM

Turens

Mensypka

A3oTHas Kuciaora
AKTHUBUPOBAHHBIN YTOJIb
AIOMUHUN METAJUIMUECKUHN (TpaHyIIbl)
ATOMUHUI a30THOKUCIIBIN
AJIOMUHUS OKUCH

AJIFOMUHHI CEPHOKUCIIBIN

Bapuit a30THOKUCIIBII

Bapuii xsopucteiit

bymara ynuBepcaibHas

Keneso (Il) cepHokuCIOE CEMUBOTHOE
Kenesa (11l) oxuch

Kenezo (I1) ceprokucnoe

Keneso (ormmikm)

Xene3o BoccTaHOBIEHHOE (TIOPOIIOK)
Hon xpuctannmyeckuii

Kain enxoe

Kanmit 6pomMuCTbIit

Kanuit iogucteii

Kannii a30THOKHCIIBIN

Kanuit MapraHiioBOKuCIbIi

Kanuit xnopuctsii

Kamnit pocdopHokucmbIii

Kanbuus ruipookucs

Kanbumit pochopHokucbIit
Kanpumii yriekucnslii (Men, Mmpamop)
Kanpuus okuch

Kanbumii pochopHokucTbIi

Jlnutnil MeTamIn4eckuit

JIntuit xopucTsii

Marnuit MeTamInyeckuil (opoIoK)
Maruus oKuch

Marnuii CepHOKHUCIIBIN

Marsuit XJIOpUCTBIN

Mapranern (1) xmopuctsrii
Mapranna (1V) okuch (opo1ok)
Menp (Il) yrinekucnas ocHOBHas
Menu (I1) oxuch (mopo1ok)

Menp (1) xmopuas

Hatp enxuit

Harpuit Mmerammueckuit



Harpwuii 6poMuctorit

Harpuit yrinekucislii Kuciablii
Harpuit yrinexucinbiii

Harpuit a30THOKUCTBII
Harpwuii hochopHOKuUCTBIT
Harpuii cepHokucbi
Harpwuii propuctsiii

Harpuii xsopuctsiii

Huxkenb cepHOKUCTBIN
OptodocdopHas kucioTa
[TapadunoBas cBeua
[Tepexuch Bomopoia (IEpruiposib)
Caxapo3a

Cepa

Cepebpo a30THOKHCIIOE
Cepnas kuciora

ComnsiHast KucioTa

Crupr (3TaHON)
Oenondranenn

OunbTpsl OyMaXKHbIE 30JIbHBIE
[uHK (TIBLTH)

[uHak MeTanImyecKuii
(TpanyIUpOBaHHBIHN, 0€3 MBIIIBIKA)
[luHka okuch

[{nHK CEpHOKUCIBIN



