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HOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma mo XuMUU IS OO0ydarommxcsi § KJIACCOB COCTaBlieHA Ha OCHOBe TpeboBaHWU K
pe3yiabTataM OCBOCHHMS OCHOBHOW 0O0pa30BaTeNbHONW MMPOrpaMMbl OCHOBHOTO 00mero o6pasoBaHus,
npeacTaBiIeHHbIX B DenepaibHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHAApTE OCHOBHOTO OOIIETOo
oOpa3zoBaHus, ¢ y4ETOM paclpeneNéHHBIX 10 KJIaccaM MPOBEPSEMBIX TPEOOBAaHHA K Pe3yIbTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeNbHON MNPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUST M DJIEMEHTOB COJEp)KaHUS,
MPEJCTAaBICHHBIX B YHHUBEPCAILHOM KOJM(DUKATOPE MO0 XUMHH, a TaKKe Ha OCHOBE [IpuMepHON mporpaMMel
BOCIIUTaHUsSI OOydYarolUXcs MpHU IOJIY4YEHUHU OCHOBHOrO oOmiero obpasoBanus u ¢ yuétoMm Konuenuuu
MpernojaBanus yaeOHOTO mpeameTa « XUMUs» B 00pa30BaTelbHBIX OpraHn3anusx Poccuiickoi
@enepanyy, pealu3ylOIIMX OCHOBHbIE 00IieoOpa3oBaTenbHble MnporpamMMbl (yrB. Pemenuem Komneruu
Munnpocsenienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOT' O IIPEIMETA «XUMMUSD»

Bxutag yueOHoro npenmMera «XuMus» B JOCTHXKEHUE 11eJIel OCHOBHOTO 00111ero 00pa3oBaHus 00ycIOBIEH
BO MHOTOM 3HaUE€HHEM XUMHYECKOH HAyYKH B INIO3HAHWHU 3aKOHOB IIPUPOJbI, B pa3BUTHUU ITPOU3BOANTCIBHBIX

CHJI 00IIIECTBa M CO3JJaHUH HOBOI 0a3bl MaTepUaIbHOMN KYJIbTYPBHI.

XUMHST Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK pacIpoCTpaHuiia CBOE BIMSHHE Ha Bce 00JacTh
YEJIOBEYECKOT0 CYIIECTBOBAHMS, 3a/1ajla HOBOE BUACHUE MHUPA, CTalla HEOThEMJIEMBIM KOMIOHEHTOM MHUPOBOM
KYJIBTYPHI, HCO6XO}II/IMLIM YCJIOBHUEM KU3HHU O6HI€CTB3: 3HAHUC XUMHUU CITYKUT OCHOBOH JJIsA q)OpMI/IpOBaHI/ISI
MHPOBO33PEHHUS YEJIOBEKa, €ro MpEeJCTaBICHUNH O MaTepualbHOM EIUHCTBE MHUPA; BXKHYIO POJIb WUIPAIOT
dbopMupyeMble XUMHEH MPEICTABICHUS O B3aWMOINPEBPAIICHUSIX SHEPrUU U 00 HBOJIIOLMM BEIIECTB B
MIPUPOJIC; COBPEMEHHAss XUMUSl HAIpaBlieHA Ha pelIeHHEe II0OaNbHBIX MPOOJieM yCTONYMBOIO pa3BUTHUSA
YeJIOBEYEeCTBA — CBHIPHEBOM, HHEPreTUYECKOW, MHIINEBOM W DKOJIOTHYECKOW O€30MacHOCTH, MpobieM
3/IpaBOOXPAHEHUSL.

B ycrnoBusx Bo3pacTaromiero 3Ha4eHUs XMMHUU B JKM3HM OOIIECTBa CYIIECTBEHHO IOBBICUIACH POJIb
XMMHUYECKOTO oOpa3oBaHMs. B muaHe couuanuzanuu OHO SIBJISETCS OJHUM M3 YCIOBUN (OPMHUpPOBaHUS
MHTEJUJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XHMHMYECKHWE 3HAHUS HEOOXOMUMBI sl MPUOOpETEeHHs OOMIEKYIbTYPHOTO
YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYAUTHCA B COIMYME U OTBETCTBEHHO y4acCTBOBaTh B MHOT000Opa3HO
YKU3HU 00I1IeCTBA, ISl 0CO3HAHUS BAXKHOCTH Pa3yMHOT0 OTHOIIEHHS K CBOEMY 3/I0POBBIO U 3I0POBBIO IPYTHX,

K OKpY)Karollel MpupoaHOI cpesie, A TpaMOTHOTO MOBEACHUS ITPHU UCIIOIB30BAHUH PAa3IMYHBIX MaTepUajIoB
Y XUMHUYECKUX BEIECTB B IOBCEIHEBHOM KU3HU.

XuMmuyeckoe 00pa3oBaHHME B OCHOBHOMW IIKOJIE SIBISETCS 0a30BBIM IO OTHOIICHHIO K CHCTEME OOIIero
XUMHUYECKOTO oOpa3oBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealln3yeT MPHUCYIIHe o0meMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBHIE IIEHHOCTH, KOTOPhIE OTPaXKAIOT TOCYIapCTBEHHBIE, O0IIECTBEHHBIE U
WHIUBUAYyaIbHBIE TOTPEOHOCTH. DTHM ONPEIENSeTCs CYITHOCTh 00IIel cTpareruu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEICTBAMHU YUE€OHOTO MpeaMeTa « XUMUsD».

W3ydenne npeameta: 1) cmocoOCTBYeT pealn3aluy BO3MOKHOCTEH Uil caMOpa3BUTUSL U (HOPMHUPOBAHHUS
KYJIBTYpBl JINYHOCTH, €€ oOmeld M (PyHKIMOHATBHOW TpaMOTHOCTH; 2) BHOCHT BKJaX B (OpPMHUPOBaHHE
MBIIUIEHUS! W TBOPYECKUX CHOCOOHOCTEH TMOJPOCTKOB, HAaBBIKOB MX CaMOCTOSTEIbHON y4eOHO
JeATeIbHOCTH, YKCIIEPUMEHTAIBHBIX U HCCIEeI0BATEIbCKUX YMEHHUH, HEOOXOIMMbIX KaK B IOBCEIHEBHON
KHU3HHU, TaK U B NMPO(ECCHOHAIBHONU NEesITEeNbHOCTH; 3) 3HAKOMHT CO CHEIM(UKON HAayyHOTO MBIIUICHUS,
3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsS1/1a HA €IMHCTBO IPUPOBI U YEIOBEKA, ABJISETCS OTBETCTBEHHBIM



3TaioM B  (OPMHUPOBAHMHM ECTECTBEHHO-HAYYHOW TPAMOTHOCTH TMOJPOCTKOB; 4) CIOCOOCTBYeT
(bOpMI/IpOBaHI/IIO HEHHOCTHOI'O OTHOICHHA K CCTCCTBCHHO-HAYUYHBIM 3HAHUAM, K IPUPOAC, K YCJIIOBCKY, BHOCUT
CBOH BKJIa/l B 9KOJIOTUUECKOE 00pa30BaHUE IIKOJbHUKOB.

Haspannple HampaBlieHHsSs B OOYYCHHM XHMHH OOECIEYMBAIOTCS CHCHU(PHUKON COACPKAHUS TPEAMETa,
KOTOpBIﬁ ABJISICTCA MEAArOrM4YCCKU aJalITUPOBAHHBIM OTPAXKCHUCM 0a3o0BoOii HAayKU XUMHH Ha OHpeIIeJIéHHOM
Jrare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOEHUE 00YJAIOITUMUCSI OCHOB HEOPTraHUYECKON XUMUU

1 HCKOTOPBIX MOHATHH U CBGI[GHI/Iﬁ 00 OTACIBbHBIX 00BeKTax OpF&HH‘ICCKOﬁ XHUMHH.

CrpykTypa cojepxaHus mpeaMera cHOPMHPOBAHA HA OCHOBE CHCTEMHOIO IOJXOJA K €ro HM3y4EHHUIO.
ConepmaHI/Ie CKJIaAbIBAC€TCA U3 CUCTEMBI MMOHATHI 0 XUMHYECKOM DJIEMEHTE B BEUICCTBEC U CUCTEMBI MMOHATHH
0 XUMHYECKOM pCaKknuu. O06e 3T CHCTEMBI CTPYKTYPHO OPTraHHM30BAHBI IO IMPUHIUITY MMOCJICA0BATCIHLHOIO
pa3BUTHS 3HAHMM Ha OCHOBE TEOPETUYECKHX MPEJICTaBICHUNM Pa3HOTO YPOBHS: ATOMHO-MOJIEKYJISIPHOTO
Y4EHHMs] KaK OCHOBBI BCETO €CTeCTBO3HaHMs, ypoBHA llepnommueckoro 3akona J[. M. MenneneeBa kak
OCHOBHOI'0O 3aKOHa XWMHH, YUCHHUA O CTPOCHHUH aToMa U XUMHYECKOM CBA31, HpeI[CTaBJ'ICHI/If/'I 00
AIIEKTPOJIUTUYECKON JUCCOIMAIMM BELECTB B pacTBopax. TeopeTHyecKkue 3HaHUS paccMaTpUBAIOTCA Ha
OCHOBE SMIUPHUUYECKU MOJYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIENOBATENILHO OT OJHOTO
YpOBHS K JIpyrOoMy, BBINOJHAA (YHKIMM OOBSICHEHHUS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M

BO3MOJKHOCTEH MPAKTHYCCKOT'0 IPUMCHCHUS U TMMOJTYUCHUA N3YyHaCMbIX BCIICCTB.

Takas opraHuzamus cojiep’kaHusi Kypca CHOCOOCTBYET MpPEJICTaBICHUI0 XHMHUYECKOW COCTaBIISIONIEH
HayYyHOM KapTHHBI MUpa B JIOTMKE €€ chCTeMHOW mpupojbl. Tem cambiM oOecreunBaeTcs BO3MOKHOCTD
¢dbopMupoBaHus y 00yYaromuXcsl [EHHOCTHOTO OTHOUIEHHUS K HayYHOMY 3HAHHUIO M METOJaM MO3HAaHHS B
Hayke. BakHO Takke 3aMEeTHUTh, UTO OCBOEHHUE COJAEPKaHMSI Kypca MPOUCXOAUT C IPUBJICYCHUEM 3HAHUN U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aronui Mup», «buosorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

HOEJIN U3YYEHUA YYEBHOTI'O IIPEJIMETA «XUMMUSA»

K HampasiieHHI0 NepBOCTENEHHON 3HAYMMOCTH MPH peain3aluy o0pa3zoBaTeNbHbIX (YHKIIUH peaMeTa
«XUMHUS» TPAJAULHUOHHO OTHOCAT (OPMUpPOBAHHE 3HAHUI OCHOB XHUMHUYECKOM HAyKh Kak 0OJacTH
COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUUYECKON NEATEIBHOCTH YelOBEKa U KaK OJHOr0 M3 KOMIIOHEHTOB
MHUpPOBOM KyJIbTYphl. 3ajada IMpeAMeTa COCTOMT B (OPMUPOBAHUU CHCTEMbl XUMHUYECKMX 3HAHUNH —
BOKHEHIINX (aKTOB, TMOHATHUN, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH, JOCTYMHBIX 0000IIeH Hif
MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, 3HAHUW O HAYYHBIX METOJIaX HW3YyUeHHUs BEIIECTB U
XMUMHUYECKUX PEaKInii, a Takke B POPMUPOBAHUU U PA3BUTHUH YMEHUN U CIIOCOOOB JESITENLHOCTH, CBSI3aHHBIX
C MJIAHUPOBaHUEM, HAONIOJIEHUEM U TPOBEJCHUEM XHMHUYECKOTO SKCIIEPHUMEHTA, COOIIOJICHHUEM MpPaBHII
0€30MacHOT0 O0OpaIEeHHs C BEIIECTBAMU B IIOBCETHEBHOM KU3HU.

Hapsny ¢ stum 1ienu u3ydeHus mpeaMeTa B MPOrpaMMe YTOYHEHbI U CKOPPEKTHPOBAHBI C Y4ETOM HOBBIX
IIPUOPUTETOB B CHUCTEME OCHOBHOro obmiero obpasoBanusa. CerogHs B 00pa3oBaHuUM 0CO00 3HAYMMOI
NPU3HAETCS HANpaBJIEHHOCTh OOYYEHHUS Ha pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH, (hopMUpOBaHHE €&
UHTEJUIeKTa U oOmeill KyabTypbl. OOyueHHe yMEHHUIO0 Y4YUTbCS M HpPOJOJDKaTh CBOE 0Opa3oBaHuE
CaMOCTOSITEJIbHO CTAHOBUTCS OJIHOM M3 BaXKHEHIINX (QYHKIMHA y4eOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM Npu M3y4eHHUH MpeAMETa B OCHOBHOM IIKOJIe JOMUHUPYIOIIee 3HaUeHHUE MPUOOpeNr Takue
LIC)IH, KaK:

(dhopMHUpOBaHHE UHTEIUIEKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CAMOOOPa30BaHUIO, COTPYTHIUYECTBY,
CaMOCTOSITEILHOMY MIPUHSITHIO PELICHUH, CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM
JKU3HH;

HaMpaBJICHHOCTh 00YUEHHUS HAa CHCTEMATHIEeCKOE MPUOOIIEHIE YUaITNXCS K CAMOCTOSTEILHOM



MO3HABATEJIbHOW JIEATEIBHOCTH, HAayYHBIM METOJaM IO3HAHUS, (OPMHUPYIONIMM MOTHBAIMIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

oOecrieueHre YCJIOBHH, CHOCOOCTBYIOIIMX NPUOOPETEHUIO OOYJAOMIMMHUCS OTBITa Pa3HOOOPA3HOM
JEATCILHOCTH, TO3HAHUS M CAMOTIO3HAHUS, KIFOUCBBIX HABBIKOB (KJIFOYECBBIX KOMIICTCHIIMI), WUMCIOLIMX
YHUBEPCAIbHOE 3HAYCHUE VISl PA3JIMYHBIX BHJIOB JICSTCIBHOCTH;

(dopMHpOBaHHE YMEHUI OOBSCHSATH U OLICHHBATH SIBICHUS OKPYXKAIOIIEr0 MUpPA HAa OCHOBAaHWM 3HAHUU H
OTIBITA, IOJYYCHHBIX MTPU U3YYCHUH XUMUH;

dopmupoBaHHe y OOYYaIOMIMXCS T'YMAaHHCTHYSCKMX OTHOILICHUM, TOHMMAaHHS IIEHHOCTH XUMHYECKUX
3HAHWW YISl BBIPAOOTKU IKOJOTMYECKHU IeJIeCO00Pa3HOro MOBE/ICHHS B OBITY U TPYIOBOM JEATEIBHOCTH B
LEJISIX COXPAHEHHSI CBOETO 3/I0POBbSl M OKPYKAIOIICH PUPOTHON CPEIb;

pa3BUTHE MOTHBALIUK K 00YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA OCHOBE YCBOCHHSI
0OlIeYEeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Npoduias M HanpaBIE€HHOCTU
JanbHENIero o0y4eHus.



COJAEPKAHME YYEBHOI'O ITPEJIMETA

IlepBoHaYa/bHBbIE XMMHYECKHE OHATHUS

[Ipenmer xumuu. Posib XvMHuM B KU3HM 4enoBeka. Tema u BemectBa. PU3MYECKHE CBOMCTBA BEILECTB.
ArperatHoe coctosiHue BemiecTB. [loHsATHE 0 METOJaX MMO3HAHUSA B XUMHUU. XHUMUS B CUCTEME HayK. YucThle
BemiecTBa U cMecu. CrocoObl pa3jiesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE IeMEHThl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. IIpocThie U ciloXkHbBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas ¢Gopmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHas aToMHass Macca. OTHocuTelbHas MoOJIEKYNsipHas Macca. MaccoBas 1oJis
XMUMHMUYECKOTO JIEMEHTA B COCUHEHHH.

Ouznyeckue U XUMHUYECKHE SIBJICHHUS. XUMHUYECKas peakuus U e€ NMPU3HAKU. 3aKOH COXPAHEHHs MacChl
BELIECTB. XMUMUYeCKUe YypaBHeHMs. Kiaccuukanus XMMHYECKUX peakuil (CoelnHEHUs, pasIoKeHus,
3aMernieHus, 0OMeHa).

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY/A0H, ¢ MpaBuiaMu paboThl B 1a00paTtopuu U
npuémMamMu oOpaiieHus: ¢ J1abopaTopHbBIM O0OpPYIOBAaHHMEM; M3YUYE€HHE U ONHCAHHE (PU3MUECKHUX CBOIICTB
00pa3110B HEOPraHUYECKUX BELIECTB; HaOmoieHne pu3nyeckux (MaBlieHue BOCKa, TasHUE JIbJIa, paCTUpaHUE
caxapa B CTyNKe, KUIIEHHE U KOHJIEHCAIUs BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, NMPOKAIUBAHHE MEIHOM
MIPOBOJIOKH, B3aMMOIEUCTBUE MEJIa C KHCIOTOMN) SIBJICHHM, HAOII0IeHNE U ONKMCaHUe MMPU3HAKOB MPOTEKAHUS
XUMUYECKUX Peakiui (pasiokKeHHe caxapa, B3aUMOJCHCTBHE CEPHOW KHCJIOTHI C XIJIOPHUAOM Oapwus,
pasznoxxenue runpokcuaa meau(ll) mpu nHarpeBanuu, B3aumoeicTBUE xene3a ¢ pactBopoM cosm Meau(Il));
M3y4eHUe crocoO0B pa3ielieHnus cMecei (C MOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BBITApUBAHUE, AUCTUILIALNSA,
xpomatorpadusi), MpoBEeJEHHE OYUCTKHM IIOBAPEHHOW cCONM; HAONIOJEHHE W ONHCAHHME pPEe3yJbTaTOB
MIPOBEJICHUSI OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXpPAHEHHUS MaccChl; CO3/IaHue MOJIeNed MOJIEeKYI
(ITapocTep>KHEBBIX).

BaxHeiinue npeacTaBUTe M HEOPraHNYeCKNX BellecTB

Bo3snyx — cMmecp rasos. CocrtaB Bo3nyxa. Kucimoponm — anemeHT m npocrtoe BemiectBo. Haxoxnenue
KHUCIIOpOJa B MpHUpoJe, (pU3MYECKUe U XUMHUYecKHe cBoicTBa (peakuuu ropenus). Oxcuasl. IIpumenenue
kucnopoaa. CrocoObl MOTydeHHs KUCIOPOAa B Ja00OpaTOpUU U MPOMBIIIIEHHOCTH. KpyroBopoT kucioposa B
npupoje. O30H — alIOTPONHAs MOIU(PHKALHUS KUCIOPOAA.

Tennooil 3ppext XxumMuueckoi peakuu, TEPMOXUMHUECKUE YPAaBHEHHUS, 9K30- U SHIO0TEPMUYECKHUE PEaKLIUH.
TornmBo: yroias ¥ MeraH. 3arpsi3HEHHE BO3/yXa, YCUJIEHHE MapHUKOBOro 3¢d@dekra, pa3pylieHue 030HOBOTO
CIIOSI.

Bopopoa — snemeHT u mpoctoe BemecTBo. HaxoxxieHue Bogopoa B mpupoje, Gpusnueckue 1 XuMHIECKue
CBOICTBA, IPUMEHEHHE, CIIOCO0b! NoTydeHus. Kucaotsl u conu.

KomnuectBo BemectBa. Monb. MossipHas macca. 3akoH ABorazipo. MossipHblii 00bEM ra3zoB. Pacuérel no
XMUMHYECKUM YPAaBHEHUSM.

®dusnueckue cBorcTBa BOAbL. Bona kak pactBopureins. PacTBopbl. HacklleHHbIE U HEHACBILIEHHBIE PACTBOPHI.
PactBopuMocTs BeliecTB B Boje.MaccoBass H0js BELIECTBA B pacTBOpe. XHMHUYECKHE CBOMCTBA BOJBI.
OcHoBanust. Posib pacTBOpOB B IpUPOJE U B KU3HU YenoBeka. KpyroBopoT BoJsI B IpUpOJIE.
3arpsi3HeHne NpupoHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccugukanus Heopranuueckux coenuHeHnid. Oxcuapl. Knaccudukanus OKCHAOB: cojieoOpasyromiue
(OCHOBHBIE, KUCIIOTHBIE, aM(oTepHbIe) U HecosieoOpasyromue. HomenknaTypa okcua0B (MEeXAyHapoaHas U
TpuBHaIbHASA). PU3NUECKUE U XMMUYECKHE CBOMCTBA OKCUIOB. [loTyueHne okcumoB.

OcnoBanus. Knaccudukanus ocHoBaHuil: mENouM M HEpacTBOpUMBIE OCHOBaHUs. HomeHkmarypa

OCHOBaHUH (MeXIyHapoHas U TpuBuanbHas). Ousnueckne u XUMUUYECKUE CBOMCTBA OCHOBAHUH.



[Tomyuenune oCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. HomeHknatypa KucioT (MexayHapoaHas 1 TpuBUasibHas). Ousnyeckue
Y XMMHYECKHE CBOMCTBA KUCHOT. Psan akruBHOCTH MeTtaiioB H. H. bekerosa. [losryuenue kucnor.

Comu. Homenkinartypa colield (MeXIyHapoAHass W TpuBHaibHas). DuU3nueckrue W XUMUYECKHUE CBOMCTBA
coneit. [lonyuenue comnen.

I'enernueckas cBsI3b MEX]y KJlJaCCaMH HEOPraHUYECKUX COEINHEHUM.

XUMUYECKUH SKCIIEPUMEHT: KaYECTBEHHOE OIPENIEIICHUE COJIEP/KaHUsl KUCIOPOJa B BO3AyXe; MOJyUEHHE,
coOMpaHue, pacrlo3HaBaHHE M W3YyYCHHWE CBOMCTB KUCIIOpPOJA; HAOIIOJEHUE B3aMMOJCHCTBHSI BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOZHUKHOBEHUS U INPEKpalleHus ropeHus (moxapa); 03HaKOMJIEHHE ¢ oOpasuamMu
OKCHJIOB U OIMCAaHHME UX CBOWCTB; MOJydeHHE, COOMpaHHe, Paclio3HABAHNUE M W3YUEHHE CBOMCTB BOJIOPOJA
(ropenue); B3aumoaeicTBue Bojopoaa ¢ okcuaom Menu(Il) (Bo3MOKHO KCIIOIB30BaHUE BUICOMATEPUATIOB);
HabmoieHe 00pa3oB BEIIECTB KOJUYECTBOM 1 MOJIb; UCCIIEJOBaHHE 0COOEHHOCTEW paCTBOPEHUS BEIIECTB
C Pa3JIMYHON PACTBOPUMOCTHIO; MPUTOTOBIICHUE PACTBOPOB C ONMPEICTEHHON MaCCOBOM A0JIEH paCTBOPEHHOTO
BEIIECTBA; B3aUMOJICHCTBUE BOJABI C MeTajllaMd (HaTpUeM M KaibleM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAJIOB); ONIPEJIEIIEHUE PACTBOPOB KUCIIOT U IIEJI0YEH ¢ MOMOIIbI0O UHAUKATOPOB; UCCIIEI0OBAaHUE
00pa310B HEOPraHNYECKUX BEUIECTB Pa3INYHbIX KJIaCCOB; HAOIIOACHNE N3MEHEHHSI OKPACKU MHIUKAaTOPOB B
pacTBopax KUCIOT U Iejo4eil; u3ydyenue Bzaumosenctaus okcuna Mmeau(ll) ¢ pactsopom cepHoit KHCIOTHI,
KHCIIOT C METaJUIAMM, PEAKUWH HEHUTpaln3aluu; IOJIYyYeHHUE HEPAaCTBOPUMBIX OCHOBAHHUM, BBITECHEHUE
OJIHOTO METaJUla JPYTUM U3 pacTBOpa COJIM; pelIeHNEe IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«BaxHenmue Kiaccbl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepuoagnueckasi cucrema xuMudeckux 3jiemenToB /. U. MenaeneeBa.
Crtpoenue aToMoB. XuUMHYeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBbie MOMBITKK KJIACCHPUKAIUA XUMHYECKHUX JJIEMEHTOB. [IOHSATHE O Tpymmax CXOJHBIX DJIEMEHTOB
(1IemovHBIe W MIEIOYHO3EMEbHBIC METAJUIbl, TATOTCHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3zyroT
aMmdoTepHbIC OKCHJIBI U THIPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuonuueckass cucrema xumuueckux osiaeMmeHToB JI. M. Menneneena.
KopoTkonepuoanas u gymuHHONIEpHoaHast hopMmbl [leprnoaudeckoit CHCTEMbI XUMHUYECKUX dJ1ieMeHToB /1. M.
MenneneeBa. I[lepuonbl u rpynnbl. OU3UUECKUN CMBICI MOPSAIKOBOTO HOMEpAa, HOMEpPOB MEpHOJa U
TPYIIIbI AJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponbl. CTpOSHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux 3aeMeHTOB Ilepuommueckoit cucrembl JI. M. MenneneeBa. XapaKTepuCTHKa
XUMHUYECKOT0 3JIEMEHTA M0 ero noJjioxenuto B [lepuonuueckon cucreme /1. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUs paadyca aTOMOB XUMHUYECKHX DJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 10 Ipynnam u nepuojam. 3nadenue [lepuoanueckoro 3akona u Ilepuoaunueckoit
CUCTEMbl XMMHYECKUX 3JIEMEHTOB JJisi pa3BUTHs Hayku U npaktuku. JI. Y. MengeneeB — yuéHblil u
rpaKJaHHH.

Xumunueckas cBs3b. KoBaneHTHas (MOspHAS ¥ HETIOJSIPHAS ) CBSA3b. DIEKTPOOTPHUIIATEILHOCTh XUMUYECKHUX
anieMeHToB. MoHHas cBS3b.

Crenenb  oxkucieHusi. OKHCIMTEIBbHO-BOCCTAHOBUTENbHbIE  peakuuu. llpomeccel  okuciaeHus u
BoccTaHOBJIeHUS. OKHMCIIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH SKCIIEPUMEHT: M3ydeHHe oOpa3IioB BEUIECTB METAUIOB U HEMETAIJIOB;, B3aUMOJCHCTBUE
TUAPOKCH/IA IIMHKA C PACTBOPAMHU KHUCIIOT U I1I€JI0YEH; MPOBEIEHUE OMBITOB, MJUTFOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOPEHHE, PEAKIIUU Pa3NIOKEHUs, COSTMHECHNUS).

MexnpeaMeTHble CBA3H
Peanuzanus MeXnpeaMETHBIX CBA3eH PU U3y4eHUU XUMHH B 8 Kiacce OCYIIEeCTBISIETCS Yepes



HUCITOJIb30BAHUE KAaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTI/Iﬁ, ABJIAOMIUXCSA CUCTEMHBIMU 1151
OTJICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MTOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAINU3, CHHTE3,
Kiaccu(uKaIus, epruoANIHOCTh, HAOTIOCHUE, SKCIICPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIb,
SIBJICHUE.

®du3uKa: MaTepus, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA,
ANEKTPUYUESCKUI 3apsijl, BELIECTBO, TeENO, OOBEM, arperatHoe COCTOSIHUE BEINECTBA, ra3, (H3MYCCKUE
BEJIMYUHBI, CTUHHIIBI H3MEPEHUS, KOCMOC, TUIaHeThI, 3BE3/161, COJTHIIE.

buonorus: porocunres, nqpixanue, buocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpaIbI, TOPHBIC MOPOIBI, TOJE3HBIC HCKOIMAEMbIC, TOILIHBO,
BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

W3yuenne xuMuu B 8 Kjlacce HApaBJICHO HA TOCTH)KEHUE 00YyUYaIOIIMMUCS JINYHOCTHBIX, METAIPEIMETHBIX
Y TIPEAMETHBIX Pe3yIbTaTOB OCBOCHUS YU€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3ylbTaThl OCBOCHUS MPOTPAMMbl OCHOBHOTO 0OIIero oOpa3oBaHUsI JOCTUTAIOTCS B XOJE
0oOydJeHUs] XMMHH B CIMHCTBE YU4COHOW M BOCHUTATEIBHOU JesTeIbHOCTH OpraHu3aiui B COOTBETCTBUH C
TPaJIULIMOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMH U JTYXOBHO-HPABCTBEHHBIMHU LIECHHOCTSIMU, TPUHATHIMHU
B 00IIeCTBE MpaBUIaMH U HOPMaMU MOBEACHUS B CIIOCOOCTBYIOT MIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS
Y COIMATM3ALMN 00YJIarOIIUXCSl.

JInyHOCTHBIE pe3yIbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IMaTpuoTHYECKOr0 BOCIIUTAHUS

1) EHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEAUIO,
MMOHUMAaHMs 3HAYCHUS XMMHUYECKON HAyKH B XKU3HH COBPEMEHHOTO OOINECTBAa, CMOCOOHOCTHU BIIAJETh
JIOCTOBEPHOM MH(OpMaIHel 0 MepeoBhIX JOCTHKEHUSIX U OTKPBITHSIX MHUPOBOM U OTEUECTBEHHOW XMMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MHUpa U 0OIIIECTBa;

I'paxxmaHcKoOro BOCHUTAHUS

2) NpEACTAaBJICHUA O COLOUAJIBHBIX HOPMax H IpaBUIaX MCEKINYHOCTHBIX OTHOIIECHUH B KOJIJICKTUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeIOBATENbCKOM, TBOPUECKOH 1
IPYruX BUAAX AEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOHM NESTENbHOCTH NP BBINOIHEHUU
yueOHBIX, MTO3HABATENIbHBIX 33/1a4, BBIMOJIHEHMH XUMHUYECKHX 3KCIIEPUMEHTOB, CO3aHUHU YUE€OHBIX IIPOEKTOB,
CTPEMJICHHS K B3aUMOINIOHMMAHUIO U B3aUMOIIOMOIIM B IPOLIECCEe ITON yueOHOH NesTenbHOCTH; TOTOBHOCTH
OLICHUBAaTh CBOE MOBEIEHUE U MOCTYINKU CBOMX TOBApHIIEH ¢ MO3MLMU HPABCTBEHHBIX M MPABOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBUI OCTYIIKOB;

HCHHOCTH HAYYHOI'O IIO3HAHUA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCHICCTBE U XUMHYECKOH p€aknun, COOTBECTCTBYIOIIHX
COBPCMCHHOMY YPOBHIO Pa3BUTHUA HAYKH U COCTABJIAOIINX OCHOBY IS IOHUMAaHUS CYIITHOCTHU HaquOfI
KapTUHBI MHpa, HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA HPUPOABbI, B3aUMOCBA3AX
YCJIIOBCKA C HpPIpOI[HOfI CpC,I[OfI, O POJIM XMMHH B ITIO3HAHWUU ITUX BaKOHOMepHOCTeﬁ;

4) IO3HABATCJIIbHBIX MOTHUBOB, HAITPABJICHHBIX HA ITOJTYUYCHHUEC HOBBIX 3HAHUH 110 XHUMHUH, HCO6XO,I[I/IMBIX JJIA
00BACHEHHS Ha6J'IIOI[aCMBIX MponecCoB u ﬂBHeHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HHq)OpMaHHOHHOﬁ U YHUTaTeJIbCKOU KYJIbTYpPbl, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTLI C y‘le6HLIMI/I TCKCTaMU, CHpaBOHHOﬁ HHTepaTypOﬁ, JOCTYIIHBIMH TCXHUYCCKUMU
cpeacTBamMu I/IHCI)OpMaI_II/IOHHBIX TGXHOHOFHﬁ;

6) HHTEpCCa K O6y‘IeHI/IIO " IIO3HAHHIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOGKTHOfI 1 MCCIIE0BaTEIbCKOM ACATCIIbBHOCTHU, K OCO3HAHHOMY BBI60py
HaITpaBJICHHOCTU U YPOBH: 06yquI/1${ B ,Z[aJ'ILHefII.HeM;

®opMHUPOBaHUS KYJbTYPbI 310POBbS

7) 0CO3HAHMsI I[EHHOCTU J>KU3HH, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 JKW3HU, OCO3HAHUS IOCIEACTBUI M HENPHUATHS BPEIHBIX MpPHUBBIYEK (YMOTpeOsIeHUs
aJIKOTOJIsI, HAPKOTHKOB, KypeHHUs1), HEOOXOIMMOCTH COOIOICHHS TTPaBHI1 6€30MaCHOCTH MIPU OOPAIIEHUH C
XMMUYECKUMU BEIIeCTBAMH B OBITY M peabHON JKU3HU;

Tpynosoro Bocnuranus
8) mHTEepeca K MPaKTUIECKOMY U3y4EeHUIO MPOo(deccuii U Tpya pa3inuHOrO PO/, YBaKECHUE K TPYIY H



pe3ynbTaTaM TPYAOBOU JNEATENbHOCTH, B TOM YUCIIE Ha OCHOBE IIPUMEHEHHUs NPEAMETHBIX 3HAHUN 110 XUMUHU,
OCO3HAHHOTO BbIOOpA MHAMBUAYAJIBHON TPAeKTOPUM IPOJOJDKEHMsSI 00pa3oBaHMs € Y4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U IMOTPEOHOCTEH; YCIEIIHON
npodecCHOHANBbHON JIEATETLHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHMU; TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHaIbHOU cpee;

JIKOJIOTHY€eCKOT0 BOCIIUTAHUS

9) 9KOJIOTMYECKH 1EJIECO00PA3HOr0 OTHOIICHHS K NPUPOJIE KaK MCTOYHUKY KH3HU Ha 3eMiie, OCHOBE ¢
CYLIECTBOBaHMS, IOHMMAHHUS LEHHOCTU 3J0pOBOTO M 0e30macHOro ooOpas3a JKHU3HHM, OTBETCTBEHHOI'O
OTHOIICHHS K COOCTBEHHOMY (PM3NICCKOMY U TICUXUIECCKOMY 3/I0POBBIO, OCO3HAHUS [ICHHOCTH COOJIIOICHUS
npaBuiI 0€30TaCHOTO MOBEICHHS TP PaboTe C BEIECTBAMH, a TAKXKE B CUTYaLIUSX, YTPOKAIOIIUX 3J0POBBIO
W KW3HU JIFOJICH;

10) crmocoOHOCTH MPUMEHSTH 3HAHUSI, TIOTydaeMble TIPU U3YUYCHUN XUMHUH, JIJIS PELICHUS 3a/1a4, CBA3aHHbBIX
C OKpY)KaroIlel IpUpoIHOM CpeIoi, MOBBIIEHUS YPOBHS SKOJIOTMUECKOM KyJIbTYpbl, 0CO3HAHUS II100aJIbHOTO
XapakTepa 3KOJOTHYECKUX Mpo0sieM U MyTeH UX peuieHus IOCPEeICTBOM METOJ0B XUMHUH;

11) 5K0JIOTHYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS MM B IMO3HABATEIILHOM, KOMMYHUKATUBHOW U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrase MCTAIMPEAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYHUMBIC JIA q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA
oOlieHay4Hble MOHATHS (3aKOH, TEOpHsl, IPUHIIMII, TUIOTE3a, (PAKT, CUCTEMA, MPOIIeCC, SKCIIEPUMEHT U Jp.),
KOTOPBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax M MO3BOJSIOT Ha OCHOBE 3HAHWH U3
ATHX MPEeIMETOB (HOPMHUPOBATH MPEICTABICHHE O LEJIOCTHOW HAYYHON KapTHHE MHUpPA, ¥ YHHUBEPCAJIbHBIE
y4ueOHbIe JeHcTBHs (TO03HABATENbHBIE, KOMMYHUKATHBHBIC, PETYISTUBHBIC), KOTOPHIC OOECIEUYMBAIOT
(hopMUpOBaHHE TOTOBHOCTH K CAMOCTOSITEIIbHOMY IIJIAHUPOBAHUIO U OCYIIIECTBICHHUIO y4eOHOU A TEITHHOCTH.

MeranpeaqMeTHbIe pe3ynbTaThl OCBOSHHS 00pa30BaTENbHOW MPOTPAMMBI [0 XHMHU OTPAXKAIOT OBIIAJCHUE

YHHUBEPCAJIbHBIMHU IIO3HABATCIIbHBIMU ﬂeﬁCTBHﬂMH, B TOM YHUCIJIC:

ba3zoBbIMH JIOTHYECKHUMH JeHCTBHIMH

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JJOTMYCCKOTO MBIILICHHS IIPH OCBOCHUH 3HAHMM: PACKPBIBATH CMBICT
XUMUYCCKUX TOHATUU (BBIACIATh MX XapaKTepHbIE MPH3HAKH, YCTaHABIMBATh B3aUMOCBS3b C APYTUMH
MTOHSATHUSIMH ), UCTIOJIH30BaTh TIOHATHS JJI OOBSICHEHUS OTACIBbHBIX ()aKTOB M SIBJICHUH; BHIOUPATh OCHOBAHUS
Y KPUTEPUU JUIA KIACCU(PUKAIIUU XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUii; yCTaHABINBATh TPUUYNHHO-
CIIEICTBEHHBIC CBSI3M MEXKIY OOBEKTaMU HM3YyYEHUS;, CTPOUTH JIOTHUECKHUE DPACCYKICHHS (MHIyKTHBHBIE,
JIeIyKTUBHBIE, 110 AaHAJIOTUH); JIENaTh BHIBOJIBI U 3aKIIIOUCHUS;

2) yMEHHEM TMPHMEHSATh B TMpOIEcCe TMO3HAHHMS MMOHATHS (MPEAMETHbIE H METalpeaMEeTHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJICIIH, UCIIOJIb3YEMbIE B XUMUU, PE0OPa30BbIBATH ITUPOKO MPUMEHSIEMBIC B
XUMHH MOJIENIbHBIE MPEACTABICHUS — XWMUYECKUH 3HaK (CUMBOJI AJIEMEHTA), XUMHUYeckas (opmyna u
ypaBHEHHE XUMHYECKOW peaklud — TpPH PEUICHHH Yy4eOHO-TIO3HABaTENbHBIX 3a/a4y; C Y4ETOM STHX
MOJENBHBIX MPEACTABICHUH BBISABIIATH H XapaKTePH30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX O0OHEKTOB
— XUMHUYECKHX BEUIECTB M XUMHUYECKHX pPEaKIUil; BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3M W MPOTUBOPEUYMS B M3YYaeMbIX MPOLIECCAX M SBICHUSX; Mpeiaratb KpUTEPUU IS
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUUH; CAMOCTOSTENILHO BBIOMPATh CIOCOO pelieHus yueOHOU
3amaun  (CpaBHUBATh HECKOJILKO BapUAHTOB peIIeHUs, BbIOMpaTh Hawboliee MOAXOIAIINA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMH Hcc/Ie10BaATEILCKHMHY J€HCTBUIMH



3) YMCHHUEM HCIIOJIb30BATh IMOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHUS, @ TAKKC B
Ka4y€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/HI THUIIOTE3BI IO MPOBECPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) mproOpeTeHHe OIbITA 0 IJIAHUPOBAHUIO, OPraHU3AINHU U IPOBEICHUIO YUCHHYCCKUX IKCIIEPUMEHTOB!
yMeHHe HaOJII0AaTh 3a X0J0M IIPoliecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €T0 Pe3yibTaT, (hopMyIupoBaTh
0606IJ_ICHI/I$I U BBIBOABI 11O PE3YyJIbTaTaM HpOBe[[éHHOI‘O OIlbITa, HUCCICAOBaHUA, COCTABJIATH OTU4ET O
IIPO/JIENIaHHOM paboTe;

Paboroii ¢ nnpopmanmeit

5) ymeHreM BbIOMPATh, aHAJTM3UPOBATH U HHTEPIIPETUPOBATh HH(OPMAIIMIO PA3IMYHBIX BUIOB U HOPM
MPEACTABJICHUS, TIOJy4aeMYI0 M3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JTUTEpaTypa XUMHUYECKOTO
COJIepXKaHus, CIPaBOYHBIC TTOCOOUs, pecypchl HTepHeTa); KpUTUUECKH OIEHHWBATH MTPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO WH(POpMAIINIO;

6) yMeHHEM TPUMEHSTh pPa3IHYHbIE METOJbI M 3alpOChl MPH IMOUCKE M O0TOOpe HHpOpPMAIUU U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIUMBIX ISl BBITIOJHEHUS y4eOHBIX U TO3HABATEIBHBIX 33/1a4 OIpe-
JENEHHOTO THUIMA; TPUOOPETEHHE OTBITA B 00JIACTH UCIIOJIb30BaHUS MHPOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJAJCHHE KYIbTYpOH AaKTUBHOTO WCIOJB30BaHUS PA3IMYHBIX TMOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO BBIOMPATh ONTUMAIBHYIO (HOpMY TpeACTaBiIeHUsS WHPOPMAIUM U WIUTFOCTPHPOBATH
permaemMble 3a7adud  HECIOKHBIMH CXeMaMH, JuarpaMMaM#, JpyrumMu Gopmamu Tpaduku U UX
KOMOWHAILTUAMM;

7) yMEHHEM HCIOJIb30BaTh M aHAIM3UPOBATH B MPOIIECCE YUCOHOM M MCCIIEI0BATEILCKOM AeITETbHOCTH
MH(POPMAIIUIO O BIMSHUHM TPOMBIIIJIEHHOCTH, CEJIIBCKOTO XO3SHCTBA M TPAHCIOpPTAa Ha COCTOSTHUE

OKpYKarolel NpUpOHOU CPEIbI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBHAMUI

8) ymeHreM 3a1aBaTh BOMPOCHI (B XO/1€ AUAIOra W/WIK AUCKYCCHH) 110 CYIIECTBY 00CYXIaeMOM TEMBI,
(bopMyIHpOBaTh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS PEITIOKCHHON 3a1a4u;

9) mpuoOpeTeHrnEe OMbITa TPE3CHTAIMUA PE3YIbTATOB BBIIOJIHEHHS XHMHUYECKOTO HSKCIIEPUMEHTA
(JtabopaTopHOTO OIBITA, TA0OPATOPHOK PAOOTHI IO UCCIICTIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU II03HABATEIILHOH M HCCICI0BATEIBCKON
JESTETBHOCTH MTPH PEIICHUH BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE y4€Ta OOLINX MHTEPECOB M COTIIACOBAHUS
no3unuii (00CyXaeHHss, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIIUS COBMECTHBIX JCHCTBUH,
OTIpeJIeIICHUE KPUTEPUEB TI0 OIIEHKE KAaueCTBa BBITIOJIHEHHON PaboOTHI U 1Ip.);

YHHBepcaJILHLIMI/I peryjJiasTuUBHbIMHA IIEﬁCTBPIHMI/I

11) YMCHHEM CAMOCTOATCIIBHO OIPEACIIATh LCJIM  ACATCIBHOCTH, IUIAHUPOBAThL, OCYHICCTBIIATD,
KOHTpPOJIMPOBATL U IIPH H606X0,Z[I/IMOCTI/I KOPPCKTUPOBATh CBOKO ACATCIBbHOCTD, BBI6I/IpaTL Hauboee
3(1)(1)6KTI/IBHBIG CIIOCOOBI peUICHUA y‘le6HBIX 1 IIO3HABATCJIBHBIX 3aJa4d, CaMOCTOATCIBHO COCTAaBJIATH HIIN
KOPPCKTHUPOBATH HpCI[J'IODKCHHHﬁ AJIrOpuT™M ,HeI;'ICTBPII;'I IIpU BBIIIOJIHCHUHA 3a,I[aHI/II71 C y‘léTOM MMOJIyUCHUS
HOBBIX 3HAHHUH 00 HN3y4acMbIX 00BbEeKTaX — BCIICCTBAX U PCAKIUAX; OHCHUBATH COOTBETCTBUC ITOJIYYCHHOT'O
pe3yibTara 3asIBIICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BATh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIIOBUU 3aJaHUH.

INPEAMETHBIE PE3YJIbTATbBI

B cocrage MNPECAMCTHBIX PC3YJIIbTATOB 11O OCBOCHUIO 00513aTEILHOTO COZACpIKaHNA, YCTAHOBJICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIAIOT. OCBOCHHBIC O6y‘{aIOH_II/IMI/IC$I HAay4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHf/'I, CHCI_II/I(I)I/ILICCKI/IC JJIA HpeﬂMeTHOﬁ o0Oiactu «XI/IMI/IH», BUIBI JCATCIBbHOCTH I10 MMOJTYUYCHUTO
HOBOI'O 3HaHHA, €0 HMHTCPHPCTALUU, Hp606pa3OBaHI/IIO U TIPUMCHCHUIO B Pa3JINYHBIX y‘IC6HBIX N HOBBIX
CUTYyallUdX.



[IpenmeTHbIE pe3ynbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH Y 0OYUAIOIIUXCS CIEAYIONINX YMEHUI:

1) packpvieame cmbici OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIa, XUMUYECKUN AJIEMEHT, IIPOCTOE
BEILIECTBO, CJIOKHOE BELIECTBO, CMECh (OTHOPOIHASL K HEOAHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBAa, MOJIb, MOJIIpHAsh Macca, MaccoBas JOJIsI XUMHYECKOTO
JJIEMEHTa B COCTUHEHHH, MOJISIPHBIH 00BEM, OKCHII, KHCIIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHUIIATECIHHOCTS,
CTCTICHb OKHCIICHUS, XUMHUYECKas pPEeaklus, KIACCUPUKAIUS PEaKIUi: PEaKIWH COCAMHCHHS, DPEaKIIHH
Pa3IoKEHUsI, PeaKIMK 3aMEIICHUS, PEaKIINN 00OMEHa, 3K30- U SHIOTCPMUICCKHIE PEAKIIUN; TEIUIOBOH d3PPeKT
peakuuu; sSApO aToma, dJIEKTPOHHBIA CIOW aroma, aTOMHAas OpOUTallb, PaJuyC aTroMa, XUMUYECKas CBS3b,
MOJISIPHAsT M HEMOJIApHAs KOBAJICHTHAsI CBA3b, HOHHAS CBS3b, MOH, KATHOH, aHUOH, PAacTBOP, MacCOBas JIOJIs
BelecTBa (MpOICHTHAs KOHIIEHTPAIHs) B PaCTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. 1. 1) ¥ MPUMEHSTh 3TH TOHATHS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvzosamv XUMUYECKYIO CHMBOJIMKY JIJISI COCTABJICHUS ()OPMYJT BEIIECTB U YPAaBHCHHH XUMUYECKHX
peaKiuii;

4) onpedensimb BaJCHTHOCTH aTOMOB OJJIEMCHTOB B OHHAPHBIX COCIMHEHHUSX; CTEMEHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX; TPUHAIC)KHOCTD BEIIECTB K ONMPEISTIEHHOMY KIIACCy COCTMHEHHH TI0
dhopmynam; BHI XUMUYECKON CBS3U (KOBAJCHTHAS M MOHHAS) B HEOPTAHMYECKUX COSTMHEHUSX;

5) packpvisamo cmuicn Tlepuoamueckoro 3akoHa JI. M. MenpaeneeBa: JeMOHCTPUpPOBAThH MOHUMaHHE
MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX JIEMEHTOB OT UX MOJI0KeHUs B [leproinueckoil cucreme;
3aKOHOB COXpPAHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISPHOTO YUYEHHs, 3aKOHa
ABorazpo; ONHUCBIBATH W XapaKTepu3oBaTh TaOmuuHyio ¢opmy Ilepuoandeckoil CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3finyaTh MOHATHUS «TJaBHas noarpynmna (A-rpynma)» u «mobdounas noarpynmna (b- rpymma)y,
MaJible ¥ OOJIBIIIKE MTEPHO/Ibl; COOTHOCUTH 0003HAYCHHUSI, KOTOPHIE UMEIOTCS B TAOJIHIIC
«Ilepnognyeckasi cucrema xumuyeckux anemMeHtoB [[. M. MeHneneeBay ¢ 4YMCIOBBIMU XapaKTepUCTUKAMU
CTPOCHHMS aTOMOB XUMHUUYECKHX DJIEMEHTOB (COCTaB M 3aps/I siApa, 00IIee YUCIIO JIEKTPOHOB M pacipeiesieHrue
HX TI0 AJICKTPOHHBIM CJIOSIM);

6) xkraccuguyuposams XAMHUYECKUE 3JIEMEHTHI;, HCOPraHHYECKUE BEIIECCTBA; XUMUYECKHE Peakiuu (I10
YUCITYy ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO TEIIOBOMY 3 (DeKTy);

7) xapaxmepuszosams (onucviéams) OOIIHE XUMHUYECKHE CBOHCTBA BEMICCTB PAa3IMYHBIX KJIACCOB,
MOATBEPIK1asi ONTMCAHUE TIPUMEPAMH MOJICKYJIIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKITUN;

8) npoecnoszuposams CBONCTBA BELICCTB B 3aBUCHMOCTH OT HX KAYECTBEHHOTO COCTaBa; BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSX;

9) ebiuucismMb OTHOCHTEIBHYIO MOJCKYISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAcCOBYIO JIOJIO
XMUMHYECKOTO AJIEMEHTa 1o (hopMylie COeIMHEHHS; MACCOBYIO JIOJIFO BEUIECTBA B paCTBOPE; MPOBOAUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOU peakinu;

10) npumensimo OCHOBHBIE OTIEPAIIMN MBICIUTEILHON IESITEIbHOCTH — aHAINU3 U CHHTE3, CPaBHEHHE,
0000111eHIEe, CCTEMaTU3aINI0, KITACCU(UKAIUIO, BBISBIICHHE MPUYMHHO-CIIEICTBEHHBIX CBS3eH — UIA
M3y4YEHUsl CBOMCTB BEIIECTB U XMMHUUYECKHX PEAKIIMil; €CTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUS —
HaOI0IeHNE, U3MEPEHNE, MOICIUPOBAHNE, YIKCIIEPUMEHT (peabHBIN U MBICTICHHBIH);

11) creoosams nipaBUIIaM MOJIL30BAHUS XUMUYIECKOU TIOCY/I0H U TabOPaTOPHBIM 000PYIOBAHHEM, & TAKIKE
MpaBWJIaM OOpaIleHus] ¢ BEHIECTBAMHU B COOTBETCTBMM C MHCTPYKIUSMHU TIO BBIMOJHEHUIO J1a00paTOPHBIX
XMUMHYECKUX OIBITOB MO TOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOpPOJAA U KHUCIOPOIA),
MPUTOTOBJIEHUIO PACTBOPOB C OMPENACIEHHON MACCOBOM J0JIe pacTBOPEHHOTO BEUIECTBA; MUIAHUPOBATH U
MPOBOJIUTh XUMHUUYECKHE IKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO
WHIUKATOPOB (J1akMyc, (heHondTanernH, MEeTUIOpaHK U JIp. ).



TEMATHYECKOE INTAHUPOBAHHUE

Ne HaunMeHoBaHuUe pa3esioB H TeM KosanyecTBo yacoB Jara Buabl 1esiTeJJbHOCTH Buasl, DJIeKTPOHHbIE
/Nl | HPpOrpaMMbl H3yYeHHS dopmbr (undpossbie)
BCEro | KOHTPOJIbHBIE | MPAKTHYeCKHe KOHTPOJIS obpasoBaTe/bHbIC
pa6orsl pa6orsl pecypcsl

Paznen 1. HepBOHa'laIll:Hl:Ie XHMHYECKHE MOHATHUHSA

1.1. | Xumust — BazkHasi 00J1acTh 5 0 2 01.09.2022 | PackpbIBaTh CMBICIT H3y4aeMBIX IOHSATHIA; Vernerit http://maratakm.narod.ru
€CTEeCTBO3HAHMSA H NPAKTHYECKOMH 16.09.2022 | PackpsIiBaTh pOJIb XMMHH B IPUPOJIE M KH3HU YelIoBeKa, €€ CBA3b C IPyTUMHU ompoc; Caiit «Mup xumMumn»
JesiITeIbHOCTH YeI0BeKa HayKaMH; [IpakrHdeckas

Paznn4arp yMCTHIC BEIECTBA H CMECH; OJTHOPOIHBIC M HEOJAHOPOIHBIE CMECH; pabora.; http://webelements.narod.ru
Paznnuare QU3MYECKHE U XUMHYECKHE SBICHUS; [TrchMeHHBII [MonynspHas Gubnnoreka
OrmpenensTh MPU3HAKH XUMUYECKUX PEaKIUil U yCIOBHUS X IPOTEKAHUS; KOHTPOJIB; XUMHYECKUX JIEMEHTOB
Crie1oBaTh MpaBuiIaM IOJIb30BaHHS XHMHYECKOI MOCY10M U TabOopaTOPHBIM Tectuposauue;

00opyaoBaHHEM, a TAKXKE IPaBUIaM OOpALICHHUS ¢ XUMHYSCKUMU BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIHUSMU 110 BEITOJHEHHUIO MPAKTHYECKUX PaboT;
TInaHMpOBAaTH U TPOBOAUTH XUMHUYECKUI HIKCIICPUMEHT 10 H3YYCHHIO M OITUCAHUIO
(U3HYECKUX CBOIMCTB BEIIECTB, CIIOCOOOB pa3JIelICHUs cMeceil BEIeCTB;
Hcnonb30Barh NpH BEITOJHEHUH YUEOHBIX 3aIlaHU M B IIPOLIECCE UCCIIeT0BATEIbCKON
JIeSITeIbHOCTH HAyYHO-TIONMYJISIPHYIO JINTEPATYPY XUMHYECKOTO COIepIKaHHUS,
CIIpaBOYHBIE MaTepHalibl, pecypchl HTepHeTa;

BricTpanBaTh pa3BEpHYTHIC MUCHMEHHBIC U YCTHBIE OTBETHI C OIIOPOi Ha
nHdopMaIuio U3 yueOHHKA M CIPAaBOYHBIX MATEPHAJIOB, IPAMOTHO HCIIOIb30BATh
M3Yy4YeHHBIH NOHATUIHBINA annapar Kypca XUMHH;

1.2. | BemecrBa 15 1 0 19.09.2022 | TIpuMeHSTH €CTECTBEHHO-HAYYHbIE METO/bI IO3HAHUS (B TOM YHCIie HaOIIOEeHHUE, KouTtposbHast http://classchem.narod.ru
H XHMHYeCKHE PeaKinu 16.11.2022 | moaenupoBaHKe, SKCIIEPUMEHT) 1 OCHOBHBIC ONlepallMK MBICIUTEIbHOM JesITeIbHOCTH | pabora; KouTpen — Xumust aist

(cpaBHEeHHME, KIacCUbHUKALMS) A1 U3YUCHHS BEIIECTB M XUMHYCCKUX PEaKIUil; YerHbiit BCeX: yueOHo-
PackpbIBaTbh CMBICI H3y4aeMBbIX HOHATUIT M 3aKOHOB M IPUMEHSTH TH MOHATHS IPH ompoc; nH(GOPMALMOHHBIH CalT
ONMMCAHMH CBOMCTB BEIECTB U UX MPEBPAILECHHUI; [TucbmeHHbIi
Pasnuuars pu3nUEeCKUE U XUMUYECKHE SBJIEHHS, O0BACHATH UX CYIIHOCTD C TOYKH KOHTPOIIb; http://experiment.edu.ru
3PEHUs] ATOMHO-MOJIEKYJIAPHOTO YYEHUS; Tectuposanue; | AJIXUMUK: caiit JL.IO.
Onpenenars NPU3HAKH XUMHUUYECKUX PEaKIil, YCIOBHUS UX POTEKAHUS; Asnuk6epoBoit

OOBICHATH CYIHOCTh (U3MIECKUX U XUMHYECKUX SBICHHH C TOUKH 3PCHUSI aTOMHO-
MOJIEKYJISIPHOTO YUCHHUS;

KnaccuduupoBaTs XUMUUECKHE peakiiy (110 YHUCIY U COCTAaBY pearnpyouux 1
00pa3yroIIUXCsl BELIECTB);

CoctaBisTh GOpMyJIbl OMHAPHBIX BEIIECTB M0 BaJEHTHOCTH U ONPECIISTh
BaJICHTHOCTH 110 (hOPMyJIaM BEIECTB;

PaccraBiaTh K03 DHIMEHTH! B ypaBHEHUAX XHMHUUECKUX PEAKIIHI;

CrenoBath MpaBUiIaM MOJIb30BAHHUS XUMHUYECKO# OCY10it U 1abOpaTOPHBIM
000py/J0BaHHEM, @ TAKXKE [PAaBHJIaM 00PAICHHUS C BEIECTBAMHU B COOTBETCTBHH C
MHCTPYKIUSIMH 110 BBITOJIHEHUIO 1a00PAaTOPHBIX XMMHUYECKHUX OIBITOB;
Hcnons30BaTh PH BHIMOJHEHHH YUeOHBIX 3aJaHMUil M B TPOLIECCE NCCIIE0BATEIbCKON
NIeITeIbHOCTH HAYYHO-MTOMYJSIPHYIO JTUTEPATYPy XUMHUIECKOTO COACPIKAHUS, CIIpa -
BOYHBIC MaTepHabl, pecypcsl HTepHeTa;

BoicTpanBaTh pa3BEPHYTHIC MHCHMEHHBIC U YCTHBIC OTBETHI C OMOPOi Ha
HH(pOPMALHIO U3 yIeOHNKA i CIIPABOYHBIX MaTEPHAIOB, TPAMOTHO HCIIOIb30BATh
WU3y4CHHBIN MOHATHITHBIN annapaT Kypca XHMHUU;

HWroro mo paszgeny 20

Pasnen 2. BakHeiilne nmpeacTaBuTe/ I HEOPraHHYECKHX BeIleCTB



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

2.1

Bo3ayx. Kucaopoa. [lonsitue 06 okcumax

17.11.2022
02.12.2022

PackpeIBaTh CMBICI H3y4aeMBIX TOHATHH U IPUMEHSATE 3TU IOHATUS IIPU OIIMCAaHUK
CBOMCTB BELIECTB U MX MPEBpaIleHHUIl;

XapakTepu30BaTh (ONUCHIBATH) COCTAB BO3yXa, pU3NUYECKHE U XUMUUECKHE
CBOMCTBA KUCIIOPO/Ia, CITOCOOBI €ro MOJIydeHHs, IPUMEHEHHE U 3HaUYeHUE B IIPHPOJIE U
JKM3HU YeJIOBEKa;

CpaBHUBATh PEaKIMH TOPEHHS ¥ MEIJICHHOTO OKHCIICHHS;

Co6upaTh IpHOOPHI 1S OIY4EHHs KHCIOPOaa (BEITECHEHHEM BOJBI M BO3/lyXa);
Pacro3HaBaTh ONBITHBIM IYTEM KHCIIOPOJ;

Hcrnonp30BaTh XMMUYECKYIO CHMBOJIMKY /ISl COCTaBJICHH s OPMYJI BEIECTB,
MOJIEKYJIIPHBIX YPAaBHEHHI XMMUUECKUX PEaKIHi ¢ yuacTHEM KHCIIOPOJa;
OOGBACHATH CYHNIHOCTH PKOJIOTHYECKHX ITPOOIIEM, CBSA3aHHBIX C 3arpsi3HEHHEM
BO3/lyXa;

CrenoBark npaBuiamM 6e3onacHoif paboTsl B 1aGOpaTOPUH MPU HCIOIb30BAHUI
XMMHUECKOH 1ocy (bl 1 000py10BaHH s, a TAKXKE TPAaBUIIaM 00paIIeHHs C TOPIOYHMH
BEIECTBAMH B OBITY;

ITnanupoBaThk U OCYIIECTBIATE HA MPAKTHKE XUMHUYECKHE YKCIIEPHUMEHTBI, IPOBOIUTE
HaOIIOJICHUS, JeJIaTh BEIBOJKI 110 Pe3yIbTaTaM dKCIIEPHMEHTA;

YdacTBOBaTh B COBMECTHOIT paboTe B rpyrie;

Hcnonb30BaTh NPH BBIMOIHEHUH YUeOHBIX 3aJIaHUil M B TPOLIECCE NCCIIe[0BATEIbCKON
JIeSITeIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATypy XUMHUYECKOTO COAEPKAHUS,
CIpaBOYHBIE MaTepuasl, pecypcsl IHTEepHETa;

BeicTpanBaThk pa3BEpHYThIC MMChMEHHBIE U YCTHBIE OTBETHI C OMOPOi Ha
nHdopMaIUIo U3 yueOHNKA M CIPAaBOYHBIX MAaTEPHAJIOB, IPAMOTHO HCIIOJIB30BATh
M3y4eHHBIN MOHATUHHBIN annapar Kypca XuMHH;

IMpaxTHyeckas
pabora;
Yeruslit
orpoc;
TectupoBanue;

http://www. nanometer.ru
OnaifH-cripaBoOYHUK
XUMHUYCCKUX DJICMCHTOB
WebElements

2.2.

Bonopoa.
IlonsiTHE 0 KHCJIOTAX H COJISAX

05.12.2022
16.12.2022

PackpbIBaTbh CMBICI H3y4aeMbIX MOHATHH U IPUMEHSTh 3TU OHSATUS IIPH OIIMCAHUI
CBOMCTB BEIIECTB M UX MPEBPAIlEeHHIA;

Xapakrepu30BaTh (ONUCHIBATH) GU3NYIECKHE U XMMUYECKHE CBOIICTBA BOJOPO/Ia,
CIOCOOBI €ro MOTyYeHUs], IPUMEHEHHE,;

Cobupatb npubop [is MOIYICHHS BOAOPOA;

Hcnonp30BaTh XUMHYECKYIO CUMBOJIMKY JUIS COCTaBICHHs (OPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPABHEHHUI XMMHUYECKUX PEAKIUii ¢ yuacTHEM BOJOPO/Ia;
CnenoBarb npaBuiam 0e30macHON pabOThI B 1aOOPaTOPUH MPH UCIOIb30BAHUU
XMMHYECKOIi TOCy bl U 000Py10BAaHHSI, @ TAKIKE IPABUIIAM 00PALICHHS C TOPIOYHMH
BEIIECTBAMH B OBITY;

TInaHupoBaTH U OCYLIECTBISTH HA IIPAKTHKE XUMHYECKUE YKCIICPUMEHTHI, IPOBOAUTH
HaOII0ICHUS, AeJIaTh BHIBOABI 10 Pe3yIbTaTaM dKCIEPHUMEHTA;

VY4acTBOBaTh B COBMECTHOM paboTe B IpyIIie;

[IpaxkTuyeckas
pabora;
Yerubiit
orpoc;
[MucbmeHHbIi
KOHTPOJTb;
TectupoBanue;

http://classchem.narod.ru
KouTpen — Xumus s
BCeX: yueOHo-

nHGOPMALMOHHBIH caiiT

http://experiment.edu.ru
AJIXUMUK: caiit JI.IO.
Asnuk6epoBoit

2.3.

KoanyecTBeHHbIE OTHOLIEHHSI B XHMUH

19.12.2022
12.01.2023

PackpbIBaTbh CMBICI H3y4aeMbIX MOHATHH U IPHMEHSTh 9TU IOHATHUS, @ TAKXKE
M3y4CHHBIC 3aKOHBI U TEOPUH JUIS PEIICHHs PACUETHBIX 3a/1a4;

Brruucnsars MossipHY10 Maccy BEIIECTB; KOJIUYECTBO BELIECTBA, 00BEM raza, Maccy
BEIECTBA;

IIpoBoauTH pacd&Thl MO ypaBHEHUAM XHMHUECKUX PEaKIUi: KOTUUECTBa, 00bEMa,
Macchl BELIECTBA 10 H3BECTHOMY KOJIHYECTBY, 00BEMY, Macce peareHTOB HiH
HIPOJYKTOB PEaKIUH;

BoicTpanBaTh pa3BEPHYTHIC MMChMEHHBIC U YCTHBIC OTBETHI C OMOPOIt Ha
nHdopMaIuio H3 yueOHIKA M CIPAaBOYHBIX MATEPHATIOB, TPAMOTHO HCIIOIB30BaTh
U3ydeHHBIN MOHATUHHBIN anmapar Kypca XUMHH;

Vet
orpoc;
[MucpmeHHbII
KOHTPOITb;
TectupoBanue;

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



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

2.4. | Bona. PactBopsl. IlonsiTue 06 5 0 1 13.01.2023 | PackpbIBaTh CMBICIT N3y4aeMbIX HOHATHN M IPUMEHSATD STH IIOHATUS IPU OIUCAHHU Ipakruyeckas | http://chemistry. narod.ru
OCHOBAHHAX 27.01.2023 | cBOICTB BEIECTB U UX NPEBpALICHHUI; pabora; XuMuK.py: caiit o xumun
XapakTepu3oBaTh HU3UUECKUE U XUMUYECKHE CBOMCTBA BOABI, €€ POJIb KaK VeTHbli
PacTBOPUTENS B IPUPOJHBIX IPOLECCaX; ompoc;
CocTaBisTh YPaBHEHHSI XMMHYECKHX PEaKLMil C y4acTHEM BOJbI; ITucbMeHHBIIT
OOGBSACHATH CYLIHOCTh 9KOJIOIMYECKHUX IPOOIIEM, CBA3aHHBIX C 3arPSI3HEHHEM KOHTPOJIB;
MPUPOIHBIX BOJ, CIIOCOOBI OYMCTKU BOJBI OT IPUMeECEii, MEPhI 110 OXpaHe BOJ| OT Tectuposanue;
3arpsi3HEHMS;
II1aHMPOBATH U OCYLIECTBIATH HA IPAKTHKE XMMHYECKHE SKCIIEPUMEHTBI, TPOBOUTH
HaOJII0ICHH S, 1eJIaTh BBIBOJBI [10 Pe3yJIbTaTaM 3KCIIEPUMEHTA;
CrenoBark npaBuiaM 6e301acHOM paboTHI B 1a0OPATOPUH IIPH HCIIOTb30BAHUH
XUMHYECKOH ITOCy 16l H 000pyH0BaHHMS;
IIpoBOIUTE BBIYMCIICHUS C IPUMEHEHHUEM ITOHSATUS «MaCcCcOBas 0I5 BEIIECTBA B
pacTBope»;
Hcronb30BaTh MPH BHIMOJTHEHUH y4eOHBIX 3a1aHHH U B IIPOIIECCE HCCIIeI0BaTEIbCKO
JEATENIbHOCTH HaYy4YHO-TIOMYJISPHYIO JINTEPATypy XUMHUYECKOTO COJEepKAHMS,
CIpaBOYHbBIE MaTepHUalbl, pecypcsl UHTEpHETA,;
2.5. | OcHOBHBIE KJIACCHI HEOPTAHUYECKUX 11 1 1 30.01.2023 | KnaccupunupoBaTh H3ydaeMble BEIIECTBA 10 COCTABY M CBOMCTBaM; KonTtponbHnas http://classchem.narod.ru
coeHHEeHH i 10.03.2023 | CocraBisiTh GOpMYIIBI OKCHJIOB, KHCIIOT, OCHOBAHHIf, CONEil M HAa3bIBATh UX 110 pabora; KonTpen — Xumus s
MEXIyHapOIHOH HOMEHKIIATYPE; Yerublit BCEX: yueOHO-
TIporHo3upoBaTh CBOWCTBA BEIIECTB HA OCHOBE OOIIMX XHMHYECKHX CBOHCTB orpoc; nHGOPMALOHHBIH caiiT
M3YYCHHBIX KJIACCOB/IPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS; ITpakTiyeckas
CocCTaBIsITh MOJIEKY/ISIPHBIC YPABHEHUS PEAKIHH, HILTIOCTPUPYIOIHX XUMHYECKHE pabora.; http://chemistry. narod.ru
CBOICTBA M CIIOCOOBI MOJTyYSHHSI BELIECTB U3yYCHHBIX KJIACCOB/TPYIII, a TAaKXKe IMuceMeHHbIit XuMuK.py: caiiT 0 xumuu
HOATBEPXKIAAIOMIMUX FEHETHYECKYIO B3aUMOCBSI3b MEXK/y HUMU.; KOHTPOITb;
TIpou3BOANUTDH BBIYMCICHHUS 110 YPABHEHUAM XUMHUYECKUX PEaKIHii; Tectuposanue;
TInanupoBaTh M OCYIIECTBISATH HA IPAKTHKE XUMHYECKUE YKCIICPUMEHTHI, IPOBOAUTH
HaOJII0ICH U, 1e/1aTh BBIBOJBI 110 Pe3yJIbTaTaM dKCIIEPUMEHTA;
CnenoBarp npapuiiaM 0e30nacHoOi paboThI B 1a0OPAaTOPHH IIPU UCIIOIB30BAHUU
XMMHYECKO MoCy/bl U 000PyJ0BAHHUS;
Hcnonb30BaTh NPH BBIMOJHEHHH YUeOHBIX 3a[JaHUil M B IPOLIECCE NCCIIeI0BATEIbCKON
JIeATeJIbHOCTH HAYy4YHO-TIOMYJIAPHYIO JUTEPATYPY XUMUUYECKOrO COAEPIKAHUS,
CIpaBOYHBIE MaTepUasl, pecypcbl IHTEpHETa;
BricTpanBaTh pa3BEpHYTHIE NUChMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha
uHpOpPMALHIO U3 ydeOHNKA 1 CIIPABOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0Ib30BaTh
HM3y4YEHHBII MOHATUHHBIN anmapar Kypca XUMHUU;
HWroro mo pazgeny 30

Pasnen 3. [lepuoauyeckuii 3akon u [lepuoaguyeckasi cucrema XuMu4yeckux dj1emenToB JI. U. MeHnneieeBa.

CTpoeHue aToMOB. XHMHYecKasl cBA3b. OKHCIUTE]bHO-BOCCTAHOBUTEIbHbIE peaxkuuu



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

3.1

Iepuoanyeckuii 3aKoH U
Hepuo;m-leclcaﬂ CHUCTEeMa XUMMHYECKHUX
snementoB /I. . MenaeieeBa.
CtpoeHue aToma

13.03.2023
07.04.2023

PackpriBaTh CMBICI EPHOANYECKOrO 3aKOHA;

ITonuMats cymecTBOBaHNE MEPUOANIECKON 3aBHCUMOCTH CBOHCTB XUMHUYECKHX
2JIEMEHTOB (M3MEHEHHE PaJyCOB aTOMOB U 3JIEKTPOOTPHLATEIBHOCTH) U X
COEIMHEHHH OT MOJI0XKEHHs B IIEPHOINUECKOH CHCTEMe M CTPOSHHUS aTOMa;
YcraHaBIMBaTh CB3b MEXY IOJI0KEHUEM 3JIEMEHTA B IIEPUOMIECKON cucTemMe u
CTPOCHHEM €T0 aToMa (COoCTaB U 3apsi sAApa, obIIee YHCIIO HIEKTPOHOB U
pacmpeieieHue UX M0 DJIEKTPOHHBIM CIIOSM);

ITporuo3upoBaTh XapakTep U3MEHEHHs CBOHCTB 3JIEMEHTOB U MX COEJIMHEHUIH 110
rpynmnaM 1 nepuozam Ilepuoandeckoit cucTemsr;

XapaKkTepHu30BaTh XMMHUECKHE DJIEMEHTHI IEPBBIX TPEX MEPHOJIOB, KAJINs, KaJIbIUsI
1o ux noyoxenuto B Ilepuonuueckoit cucreme /1. . Menneneesa;

CrenoBark npaBuiaM 6e301acHOM paboTHI B 1aOOPATOPUH IIPH HCIIOTb30BAHUH
XMMHYECKOH MoCy bl 1 000PyJOBAHHUS;

BricTpanBaTh pa3BEpHYTHIC MHCHMEHHBIE M YCTHBIE OTBETHI C OIIOPOH HA
HHPOPMALHIO U3 ydeOHNKA ¥ CIIPABOYHBIX MaTEPHAJIOB, TPAMOTHO HCITOIb30BaTh
WM3Y4YEHHBIH OHATHHHBIA annapaT Kypca XUMHUU;

Hcronb30BaTh NpH BHITTOJHEHUH yYeOHBIX 3a/JaHU TEKCTHI yueOHHKA, CITPaBOYHBIC
matepuansl (Ileproanueckyio cucreMy Xumudeckux snementos JI. . Menpeneesa,
Ta0JIUIYy PACTBOPUMOCTH KHCIIOT, OCHOBAHHI{ U COJIEH B BOJIE, YIEKTPOXUMUYECKHN
PSIL HANPSDKEHUH METaJUIoB);

Hcnons30BaTh NPH BHINOIHEHUH YUeOHBIX 3aJJaHUil M B TPOLIECCE NCCIIe[0BATEIbCKON
JIeITeIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATypy XUMHUYECKOTO COJCpIKaHUS,
CIpaBOYHBIE MaTepuasl, pecypcsl IHTEepHETa;

VYcrHblit
orpoc;
[MuceMeHHbII
KOHTPOIIb;
TectupoBanue;

http://classchem.narod.ru
KouTpen — Xumust nist
BCEX: yueOHo-

UH(POPMALMOHHBIN CaiiT.

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

3.2.

Xumuyeckas cBsizb. OKHCJIHUTENbHO-
BOCCTAHOBHMTEJbHbIE PeaKIHH

10.04.2023
12.05.2023

PackpbIBaTh CMBICI H3y4aeMbIX OHATHI;

OmnpenensTb BUA XMMHYECKOH CBSI3H B COCJIMHEHUH;

OmnpenensTh CTeNeHb OKHCICHH XHMUYECKOr0 dlIeMeHTa o GopMyJie ero
COCJIMHEHHUS;

OnpeaensiTh dIEMEHT (BEIIECTBO) — OKHCIUTEIb U AJIEMEHT (BEIIeCTBO) —
BOCCTaHOBHTEIIb;

OOBICHATH CYIHOCTh MPOL[ECCOB OKMCIICHHS H BOCCTAHOBIICHHUS;

CocTaBIsTh IEKTPOHHBIH OaaHC ¢ y4ETOM YMCIIa OTJAHHBIX H IPUHATHIX
9JIEKTPOHOB;

CocTaBisITh ypaBHEHUE OKHCINTEIbHO-BOCCTAHOBUTEIILHOM PEeaKIHH;
Hcnons30BaTh NPH BBIMOIHEHHH YUeOHbBIX 3a1aHHi TEKCThI yueOHNKa, CIIPABOYHbIE
MaTepuabl (IePUOANIECKYI0 CHCTEMY XUMHUYecKuX neMmenToB JI. . Meuneneesa,
Ta0JIUIly pACTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJICH B BOJIE, DIICKTPOXUMHUYECKU
pA HAPSHKEHUH METAJIOB);

KonTtponpnas
pabora;
Yerubiit
orpoc;
[MucbmeHHbIi
KOHTPOJIb;
TectupoBanue;

http://chemistry. narod.ru
XuMuK.py: caliT 0 xumuu

Hroro no pazneny:

15

PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
MMPOIrPAMME

68



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

IHOYPOYHOE IIVTAHUPOBAHUE

Ne | Tema ypoka KoimmyecTBo yacoB [ara Buambi,
n/n u3ydeHus | popmsl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJIsI
padoThbI padoThI
1. | I[Ipenmer xumun. Poms xumun | 1 0 0 VYcTHBII
B JKU3HU YeJIoBeKa.MeTo bl 0TIpoC;
W3YYCHUS XUMUH
2. | ArperaTHbIe COCTOSHHS 1 0 0 YcrHbii
BelIeCTB. YUCTHIE BEILIECTBA U OIIpoC;
CMECH.
3. |I[pakruueckas padorta Nel. . 1 0 1 [TpakTuueckas
[IpaBuna paboTs! B pabora;
ab0paTOPUH U PUEMBI
oOpaiieHus ¢ 1ab0paTOpPHBIM
000py/I0BaHUEM.
4. | ®u3nvecKue ¥ XAMUICCKHE 1 0 0 Y CTHBIH
SIBIICHUSL. OTIpoC;
5. | Ipaktuueckas padoter Ne2. |1 0 1 [TpakTrueckas
Paznenenue cmeceit (Ha paborta;
MpUMEPE OUUCTKH TOBAPEHHOU
COJIH)
6. | ATOMHO MOJICKYJISIPHOE 1 0 0 Y CTHBIH
yueHHe. XUMHYCCKHE OI1poc;
AIIEMEHTBI
7. | 3HaKu XUMUYECKHUX dJIeMEHTOB | 1 0 0 YcTHbli
OI1poc;

8. | 3HaKu XuMHUYECKHUX dNIeMEeHTOB | 1 0 0 [TucpmMeHHbIH
KOHTPOJIb;

9. | Xumuueckue GopmyIbl 1 0 0 VYcTHbil
OIpoc;

10. | Xumunyeckue popMysl 1 0 0 TectupoBanue;

11. | BaneHTHOCTH 1 0 0 YcTHbIl
OI1poc;

12. | BaneHTHOCTH 1 0 0 [TuceMeHHbIi
KOHTPOJTb;

13. | Xumuyeckue peakyu 1 0 0 VYcTHbIi
OI1poc;




14. | Xumunueckue peakuuu IInceMeHHbIM
KOHTPOJIb;

15. | Xumunueckue ypaBHEHHs YcTHbIM

0TIpoC;

16. | Xumuyeckne ypaBHEHHS TectupoBanue;

17. | Tunel XMMHUYECKUX peaKi VYcTHbIM

0TIpoC;

18. | Tumbl XUMHUYECKUX pEAKIUi IInceMeHHbIM

KOHTPOJIB;

19. | [ToBTOpeHue u 0600IICHUE [TuceMeHHBIH
temsl. [logroroska KOHTPOJIB;
KOHTpPOJIBHOMN padoTe

20. | KontpomabHas padoTta Nel KonTtposnbsHas
«[lepBoHavanbHbBIE pabora;
XUMUYECKUE TTOHSITHSD)

21. | Bo3ayx u ero cocras YcTHbIi

0TIpoC;

22. | Kucnopon YcTHbIN

0T1poc;

23. | [IpakTuueckas padoraNe 3 [TpakTuyeckas
[Tony4yenue, cobupanue u paborta;
pacrno3HaBaHUe KUCIOPO/Ia.

24. | Oxcunpl YcTHbli

0T1poc;

25. | TeroBoit ad ekt TecrupoBanue;
XUMHYECKOH peaKIiun

26. | Bogopon VYcTHbil

oTIpoc;

27. | Ilpaktuueckas padota: Ne 4. [IpakTunueckas
[Tonyuenue u cobupanue pabora;
BOJIOPO/1a, U3yUYEHHUE €ro
CBOICTB.

28. | Kucnotsr YcTHbIl

OI1poc;
29. | Kucnotsr TectupoBanue;
30. | Comu [TuceMeHHbIi

KOHTPOJIb;




31. | KonmnyecTBo Belecrsa ITuceMeHHbBIN
KOHTPOJTb;
32. | MonsipHblit 00beM [TuceMeHHBIH
ra3000pa3HbBIX BEIICCTB KOHTPOJTb;
33. | Pac4€Thl 10 XUMHYECKUM [TuceMeHHBIH
YpaBHEHUSIM KOHTPOJTb;
34. | Pac4€Thl 10 XUMHUYECKUM ITnceMeHHBIN
YpaBHEHUSIM KOHTPOJTb;
35. | Bona. VeI
oTIpOoC;
36. | OcHOBaHus VcrHbBII
oTIpOoC;
37. | PactBopbl. MaccoBast 10J1st TectupoBanue;
PacTBOPEHHOTO BEIIECTBA
38. | [Ipaktuueckas padora: Ne 5. [TpakTiueckas
[IpuroToBiienue pacTBOPOB C pabora;
OTpeaeIEHHON MAacCOBOM
JI0JIEN PaCTBOPEHHOTO
BEIIECTBA.
39. | O6001IEHNE U CUCTEMATH3ALIUS TectupoBanue;
3HaHu# Mo Teme 3,4,5
40. | Kitaccudukarms VcTHBIN
HEOPraHUYECKHX COCTUHEHU. OTIpocC;
Oxkcuapl:kinaccuukanus u
CBOMCTBa
41. | OcHOBaHUA: KJTacCU(DUKALINS | VcTHBIN
CBOJCTBa OTIpOC;
42. | OcHOBaHUA: KJ1acCU(DUKALINS U TectupoBanmue;
CBOlCTBa
43. | KucnoTsl: knaccudukamms 1 VcTHbBIN
CBOMCTBA OIIpOC;
44. | KucnoTtbl:Ki1accupUKaIHs | TectupoBanue;
CBOlCTBa
45. | Conu: kmaccuukanus u YcTHbIN
CBOMCTBA OIIpOC;
46. | Conu: knaccudukanus u TectupoBaHnue;

CBOMCTBA




47. | 'enetnueckast CBSI3b MEXKIY YceTHbii
KJIacCCaMH HEOPraHUYEeCKUX Ompoc;
BEIIIECTB

48. | O6o0maroIMii ypoK 1o [TpakTuueckas
TeMe «OCHOBHBIE KJIACCHI pabora;
HEOPraHWYECKUX COCTMHEHUID)

49. | Ilpaktueckas pabora: Ne 6. Konrponbhas
Pemenue sxcriepuMeHTaIbHBIX pabora;
3a1a4 1o reMe «OCHOBHEBIE
KJIaCChl HEOPTraHUYECKUX
COCTMHEHUH ».

50. | KontpombHas paboTa 1mo teme VYcTHbIi
«OCHOBHBIE KIACCHI OTIpOC;
HEOPraHUYECKUX COCTUHEHU»

« 'eHeTHUECKAS CBS3E.)».

51. | EcrecTBeHHBIE CEMEICTBA VYceTHBIN
XUMHAYECKUX DJIEMEHTOB. OTIpOC;
AMbOTEPHOCTD.

52. | Orkpeitue 1. U. YcTHbIi
MeuneneeBeIM OIIpoc;
[Tepuoanueckoro 3akoHa.

53. | OcHOBHEBIE CBEAECHUA O VcTHBIN
CTPOCHHH aTOMOB. OTIpocC;

54. | CTpocHHE 3CKTPOHHBIX YcTHbli
000JI0YEK aTOMOB OTIpocC;

55. | [lepuoanyeckas cucreMa [TuceMeHHBIH
XUMHUYECKUX 351eMeHToB . 1. KOHTPOJIb;
MenneneeBa

56. | XapakTepHucTHKa XUMHUYECKOTO TectupoBanue;
DJIEMEHTA HA OCHOBAHUU €T0
nosioxenus B [lepuoauaeckoit
CHCTEME

57. | 3nauenue [lepuommueckoro VYcTHbIi
3akoHa u Ilepnoanyeckon OIIpOC;
CHCTEMBI XUMHYECKAX
anemeHToB /1. 1. MeHeneeBa

58. | MonHast xumuyeckas CBsI3b ITnceMeHHBIN

KOHTPOJIb;

59. | KoBaseHTHAs XuMHYecKas VCTHBIN

CBA3b

OI1poc;




60.

KoBanenrnas HenoJisipHas u

IOJIApHAaA XUMHUYCCKasd CBA3b

TectupoBanue;

61.

CreneHp OKACIEHUASA

YcTHbIi

0TIpoC;

62.

OKHUCIIUTEIBHO --

BOCCTAHOBHUTCJIbHBIC pCAKIIUN

YcTHbIH

0TIpoC;

63.

OKHUCIIUTEIBHO -

BOCCTAHOBHUTCJIbHBIC pCAKIIUN

IIuceMeHHBIH

KOHTPOJIb;

64.

O06o0011eHre 1 CUCTEMaTH3 AL
3HAaHUU 110 TEMaM
«ITeprnoanyecknil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCKnX aneMeHToB J[. 1.
MeHnneneeBa U CTpOCHUE
atoma» u «CtpoeHue
BenecTBa. OKUCIUTENBHO -

BOCCTAHOBHUTCJIbHBIC pECAKIIUA

VYcTHbIi

0TIpoC;

65.

KonTponsnas paboraNe4 no
temaM «lleproanueckuii 3aKoH
u Ileprnonnueckas cucrema
XUMHUYECKnX 3emMentoB [[. 1.
MeHnneneeBa U CTPOCHUE
atoMa» U «CtpoeHue
BentecTBa. OKUCIUTENLHO-
BOCCTAaHOBHUTEJILHBIE PEAKITUNY

KoHnTponsHas
pabora;

66.

Peszepn

67.

Peszepn

68.

Pezepn

OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

68




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumust. 8 knacc/I"adbpuensa O.C., Octpoymon W.I'., CnagkoB C.A., AkunoHepHoe o6mecTBo «3narenpeTBo
«IIpocserienuey;
BBenure cBoii BapuaHT:

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJIA

1. Xumus. 8 ximacce. Yuebnuk (aBTopsl O. C. IN'abpuensn, 1. I'. Octpoymos, C.A. Cnaakos).

2. «Xumust». Paboune nporpammel. [Ipeqmernas muaus yaeoHukoB O.C. 'adbpuensaa, U. I'. Octpoymosa,
C.A. CnaznkoBa. 8-9 xinaccel: y4ue0. mocobue st 001eo0pa3oBaTesibHBIX OpraHu3aluii: 0a30BbIil ypoBeHb /
O.C. l'abpuensia, C.A. Cnankos 3. Pabouas terpaab. 8 kinacc (aBtopsl O. C. I'abpuensn, C. A. Cnankos).
4. Terpanp my1st 1a0OPATOPHBIX OIBITOB M MpakTHUecKuX padot. 8 kimacc (aBropsl O. C. 'abpuensn, U. B.
AKCEHOBA).

5. IlpoBepounsie 1 KOHTPOIBHBIE paboThI. 8 kiace (aBropsl O. C. N'abpuensn, Y. B. Tpurydyak).

6. Xumus B TecTax, 3aavax u ynpaxaenusx. 8 kimacc (aBropel O. C. 'abpuensH, U. B. Tpuryouak).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» U cCallT 1151 yauTens «5 uay Ha ypoK XUMEK»
http://him.1september.ru Eaunas xomtekuus L{OP: TIpenmeTHas KOIEKIHsS « XUMUS)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHBIE SKCITIEPUMEHTBI: XUMHSL.
Komnexnust Poccniickoro o0mieodpazoBarenbHOTO opTaja

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast onumIiaia mkOJI5HHKOB 10 XUMHH

http://www.chemistry.ru JlucraHiioHHast OJUMITHAIA 10 XUMHH: TEJICKOMMYHUKAIIHOHHBIH
00pa3oBaTe/IbHBIN MTPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JIucraHIiOHHBIE SBPUCTHYECKUE OJIUMITHAIBI 11O
XUMHA

http://www eidos.ru/olymp/chemistry 3anuMarenbHass XUMHUSI

http://www 104.webstolica.ru Knaccudukarims XuMHIECKHX PeaKImii

http://classchem.narod.ru KouTpen — Xumust 17151 Bcex: yueOHO-UH(GOPMAIMOHHBIN CaliT
http://www. nanometer.ru OHaiiH-ClIpaBOYHUK XUMHUYECKUX dieMeHTOoB WebElements
http://webelements.narod.ru TTomynsipHast 6MGIHOTEKAa XMMUYECKUX 3JIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeGHbIe 1 ClipaBOYHbIC MATEPHAIIBI 10 XUMHUH

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

http://chemworld.narod.ru Caiit «BupTyanbHas XuMHYECKask IKOJIA»

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

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

http://www.chemport.ru Xumuueckuii cepep HimHelp.ru: yueOHbIe 1 CipaBOYHbBIC MAaTEpPHAIIBI
http://www himhelp.ru Xumust: Marepuainst «Bukumneium» — CBOOOIHOM SHIIUKIOTEIUN
http://ru.wikipedia.org/wiki/Xumus Xumust Ui BceX: WITIOCTPUPOBAHHbIE MaTEpUAIIbI 110 OOIIEH,
opranmyeckoit u Heopraundeckoit xumun http://school-sector.relarn.ru/nsm Xumus u sxuzap — XXI| Bek:
HAYYHO-TIOMYJISIPHBIH KypHAI

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IllkojpHHKaM O XUMHUH: CAUT XUMHUUECKOTO
¢daxynbTera Antl'Y

http://www chem.asu.ru/abitur DnekrpoHHas OMOIMOTEKA IO XUMUH U TEXHUKE


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

http://rushim.ru/books/books.htm DnexrponHast GubIHOTEKA Y4EOHBIX MATEPHAJIOB 110 XUMUH Ha TIOpTaJie
Chemnet

http://www.school2.kubannet.ru Dunuknonenus «[Ipupoaa Haykn»: Xumus

http://elementy.ru/chemistry


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

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IMTPOLHECCA

YYEBHOE OBOPY/IOBAHUE

[TopTpeTs! BbIIAIONINXCS XUMUKOB

Tabnuma nemonctpanuonHas «llepuoanueckasi cucreMa 3JIEMEHTOB

.. MenneneeBa»

Tabnuia nemoHcTpanronHas «PacTBOpUMOCTE KUCIIOT .OCHOBAaHUH H COJICH B BOJC»

Tabmuuer nemoncTparmonnas "Ctpoenue BemecTsa'

Tabnuier neMoHcTpannoHHas "XUMHUECKUE peakum'"

Tabmuie! ""Buabl XuMU9ecKuX CBs3CH"

Tab6nuus! "[Iporiecchl OKUCICHUS-BOCCTAHOBICHHS "

Metouueckoe pykoBoacTBoO (Mcrnonb3oBanue yueOHOro 000py10BaHUs Ha MPAKTUYECKUX paboTax)

OBOPYJIOBAHMUE JJISI TPOBEJAEHUSI IABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPAIIAM

CrninpToBKa J1abopaTopHas JInTas

HTaTuB 1a00paTOPHBIN XUMUYECKUIT

Jlocka [uIs CyIIKH OCY/IbI

[TnuTka ’nekTpuyeckas JadbopaTopHas

Komrmuiekt MmepHO# mocy /bl

[Tpubop /15 OTIBITOB TIO XUMUH C ANEKTPHIECKUM TOKOM
Anmnapat aJid npoBeAeHUs XUuMrudeckux peakiuii AITXP
[Tpubop A1 WILTIOCTPALUK 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PeaKIuit
I'oprouee cyxoe

JloxKka AJisi COKUTaHUS BELECTB

HaGop aTukeToK caMOKIICIOmuXCs (JJabopaTopHbBIN)
[Tpubop i WILTIOCTpaLK 3aKOHA COXPAaHEHHS MAacChl BEIIECTBA
[TpobOupka 14*120

[Tpobupka 16*150 xumuveckas

Ha6op Ne 1B "Kucnotsr"

Ha6op Ne 3BC "lllemoun"

Komnexnus "llkana TBépaoctu”

Ha6op Ne 9BC "O06pa3oBanue HeopraHM4eCKUX BemecTs"
Ha6op Ne 11C "Counu y1st ieMOHCTpaIuu OMbITOB"
Ha6op Ne 22BC "Unaukatopsr"

MynbTUMEIUIMHBINA TPOEKTOP
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