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[IporpaMma Mo XMMHH Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUS COCTaBlIEHA Ha
OCHOBE TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTenbHONW MPOrPaMMBbI
OCHOBHOTO o0miero o6pazoBanus, npeacrtaBieHHBIXx B ®I'OC OOO, a Takke Ha OCHOBE



¢benepanbHON paboyeil MporpaMMbl BOCIUTAaHMUS M C YYETOM KOHICIIIUHM IPETo aBaHUs
y4eOHOTO npenmeTa «XuMus» B 00pa3oBaTesbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMUHM HaéT MPEACTABICHUE O IENAX, OOIIeH cTpaTeruu OOydeHUs,
BOCIIMTAHUS W pa3BUTHS OOYYAIOUIUXCSA CPEACTBAMHU Y4EOHOTO IMpEeaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpXKaHKe, MPeIyCMaTPpUBAET pacIpeesieHHe ero mo Kiaccam u
CTPYKTYPUPOBAHHUE 10 pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OIIPEEIISIET KOJINYECTBEHHbIE
U KAuyeCTBEHHBIE XapaKTEPUCTUKHU COJEP)KAHUSA, PEKOMEHAYEMYIO IOCIIEOBATEIbHOCTh
U3YYEHUS XUMUHU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
IpoLecca, BO3paCTHBIX 0COOEHHOCTEH 00yuaroluxcs, onpeaeseT BO3MOXKHOCTH MpeaMeTa s
peasinzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTelbHONW MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus, a TAKKE TPEOOBaHUH K pe3yabTaTaM 00y4eHHS XHMHUU
Ha YpOBHE IleJied M3Y4eHMs] NpeaMeTa U OCHOBHBIX BMJIOB y4eOHO-TIO3HABATEIbHOU
JEeSITEIbHOCTH 00Y4JaroIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHusI.

3HaHME XUMUU CIIY’)KUT OCHOBOH i1 (JOpMUpPOBaHUS MHPOBO33PEHUS 00ydarolierocs,
€ro MpeJCTaBICHUH O MaTepHalbHOM €IMHCTBE MHUpPA, BAXKHYIO pOJIb UTparoT (GopMHUpyeMble
XUMHEH MPEeJICTaBICHNS O B3aUMOIPEBPAILIEHUAX SHEPIHUH U 00 HBOJIIOLIMHU BEIIECTB B MIPHUPO/IE,
0 MYTSAX peUIeHHs INI00ATbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEIOBEUYECTBA — CBHIPHEBOM,
SHEPreTHUECKOM, MUIIEBOI U SKOJIOTUYECKOI 0e30acHOCTH, MPo0IeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

o CIOCOOCTBYET pean3allid BO3MOKHOCTEH AJIi caMOpPa3BUTHS U (POPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYyHKIIMOHAIBHON TPaMOTHOCTH;
. BHOCUT BKJIaJd B (opMHUpOBaHHE MBILIUIEHUS M TBOPYECKUX CHOCOOHOCTEMN

00yJaronIuxcs, HABBIKOB UX CaMOCTOSITEIIBHON Y4eOHOM eATEIbHOCTH, SKCIIEPUMEHTATBHBIX U
UCCIIEIOBATEIbCKUX YMEHH, HEOOXOJAMMBIX KaK B TOBCEIHEBHOW JKM3HH, TaK U B
po(hecCHOHATLHON IS TEIEHOCTH;

o 3HAKOMHUT CO CHEIH(PUKON HAydHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI
[IEJIOCTHOTO B3TJIsIIa HAa €IWHCTBO NMPHUPOJBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM JTallOM B
(hopMUPOBAHNH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOY4JarOIINXCS;

o cnocoOCTByeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-
-HayYHBIM 3HAHUSM, K TIPUPOJIC, K YESIOBEKY, BHOCHT CBOHM BKJIAJl B DKOJIOTHUECKOE 00pa3oBaHue
00yJaronuxcs.

JlaHHBIC HampaBlieHUS B OOYYEHUH XMMHUU OOECIICYMBAIOTCS CICHUPUKON COACPIKaHUS
y4eOHOTO TMpeaMeTa, KOTOPBIM SBJISETCS TENarormyeckd aJalTHPOBAHHBIM OTPaKEHUEM
0a30B0il HAyKH XMMHUU Ha OTPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMMUCS CUCTEMBbI IIEPBOHAYAIBHBIX TOHATHI XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TIOHSATHI OPraHUYeCKON XUMHUH.

CTpykTypa coaepikaHus MPOrpaMMbl TI0 XMMHUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ m3ydeHuro. CoaepkaHUE CKIIQJbIBACTCS U3 CHUCTEMbl MOHATUH O XHUMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XuUMHUYecKo peakuuu. OOe 3T CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbI 10 TPUHIIMITY IOCIEAOBATEIILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEeHHsI O CTPOSHUH aToMa U XUMHYECKOU CBS3H;

— IPEJCTaBICHUN 00 AIEKTPOTUTUIECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.

TeopeTndeckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE JMIHUPUYECKH TMOJYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEOBATEILHO OT OJHOTO YPOBHS K JPYrOMY,
BBITIONHSAS (DYHKIHH OOBSICHEHHS] M TMPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TIONYyYSHHS H3y4aeMbIX BEIIECTB.



OcBoeHue mporpamMmbl IO XHMHUHU CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METO/1aM MI03HaHUs B Hayke. M3yuenue xummun
IIPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW W3 pPaHEEe MH3YYEHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxaromuit Mupy», «buosorus. 5—7 knacco» u «Pusmuka. 7 Kiacc ».

[Ipu m3ydeHNn XUMHH TPOUCXOIUT (OPMHUPOBAHUE 3HAHWN OCHOB XMMHUYECKOW HAYKH
Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHMSA, NMPAKTHUECKOW MESATEIHLHOCTH YelOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJBTYpHI.

3a0aua yuebHO20 npedmema COCTOUT B (POPMUPOBAHUU CHUCTEMBbI XUMHYCCKUX 3HAHHMA
— BaXHEHMX (AKTOB, IMOHATHH, 3aKOHOB M TEOPETUUYCCKUX IMOJIOKCHHM, JTOCTYITHBIX
00001IeHNT MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HAayKW, B NPUOOMIEHUH K HAYYHBIM
METOJIaM TIO3HAHUS MPU HM3YYEHHWU BEIIECTB M XUMUYECKUX peakiuuii, B (HOPMUPOBAHUH U
Pa3BUTUM MO3HABATEJIbHBIX YMEHUH W UX NMPUMEHEHUU B y4yeOHO-TIO3HABATEIbHOW U y4eOHO-
HCCIIEI0BATENIbCKON AESITEIbHOCTH, OCBOEHUU IPaBUJI O€30I1aCHOT0 0OpalIeHHs C BEIECTBaMU B
MMOBCEAHEBHOM KU3HU.

Ilpu uzyuenuu xumuu Ha ypoeHe OCHO8HO20 00Uje2o0 00pazoeanusi BAXXHOE 3HAUCHUE
MPUOOPENH TaKue yenu, KaK:

— (opMHUPOBAHNE MHTEIUICKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HamnpaBJIeHHOCTh OOy4YeHHS Ha cCHCTeMaTH4eckoe NpuodIIeHne oOydaronmxces K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JIEATENIbHOCTH, HAy4YHbIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— o0ecredeHne YCIOBHUH, CIMOCOOCTBYIONIMX MPHUOOPETCHUIO OOYYArOIIUMHUCS OIIbITa
pa3zHooOpa3HOM AeATeIbHOCTH, MO3HAHUSA M CAMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (hopmupoBanue o01IeH (YHKITMOHATBLHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATh M OLICHUBAThH SIBICHUS OKPYXKAIOIIEro MHUpPA, UCHOJB3ys 3HAHUS U
OTBIT, TOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX TMpPU pPELIEHUH MpoOieM B
ITOBCETHEBHOMW KHU3HH U TPYJOBOM ACSITEIBHOCTH;

— ¢opMupoBaHHE y 00Y4aIOIINXCSI TYMAHUCTUYECKUX OTHOILLICHU, MOHUMAHUSI LIEHHOCTH
XMUMHYECKUX 3HAHWM JJi BBIPAOOTKU SKOJOTHYECKH I€JIecCO00pa3HOro MoBeACHUS B ObITY U
TPYIOBOW NIEATEIHOCTU B ILIEJISIX COXPAHEHMSI CBOErO 3J0POBbS M OKPYXKArOLIEH MNPUPOJHOU
Cpelbl;

— pa3BUTHE€ MOTHUBAlMM K OOYy4YeHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHs OOIICYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY MPOGUIIs U HAIIPABJICHHOCTHU JallbHEHIIIET0 00YUeHHUS.

MECTO YYEBHOT O IIPEJIMETA «XUMUSI» B YYUEBHOM I1JIAHE
OO1ee 4Mcno 4acoB, OTBEAEHHBIX Ui M3YUEHUS XMMHHM HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBanwusi, cocrapisger 136 yacos:
B 8 Kiacce — 68 yacoB (2 yaca B HEJIEINIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJEPKAHME YYEBHOI'O ITIPEJIMETA «XUMMUS»

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMHUM B KU3HM 4YEJIOBEKAa. XMMHS B CHUCTEME HayK. leia u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MOo3HaHus B XuMuH. YncTeie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMeceil.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE 53JIeMEHThl. CHUMBOJBl XUMHYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BajgeHTHOCTH aTOMOB XHMHYECKHX O3JICMCHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAst
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemiectBa. Monbs. MonsipHasg macca. B3anMOCBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

dusznueckue W XUMUUYECKHE SIBIICHUS. XUMHUYECKas peakiusi u e MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYyI0H, MpaBujiaMu pabOThl B JabopaTopuu U mpuEMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHWE W KOHJCHCAIIUS BOJbI) M XUMHUYECKUX (TOPEHUE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pe3yNbTaTOB MPOBEAEHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHMs] MacChl, CO3/aHue
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 31eMEHT M NMPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMUYECKHE CBOMCTBA (PEaKIHKU FOPEHHUS).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TeroBoit >PpPekT XUMHUYECKON peaKIuH, TEPMOXHUMHYECKHE YpaBHEHHsS, 3K30- H
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxoxkaeHue BoOIOpoAa B MPHUPOJE,
¢buznuecKkrue U XuMUYeCcKre CBOWCTBA, MPUMEHEHHUE, CIOCOOBI motydeHus. Kuciaorel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBolicTBa Boabl. Bonma kak pactBoputens. PactBopbl. HacelllieHHbIE U
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Posib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heopranumdecknx coeauHeHuid. Okcunpl. Knaccuduxamuss OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCTIOTHEIE, aM(pOoTepHBIE) U HeconeoOpasyroniue. Homenknatypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanus. Krnaccupukanust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3MuecKMe M XUMHYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3ndeckue U XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®dusnueckue u XxuMuueckue cBoicTBa coiieid. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIIPEJIEICHUE COAEpKaHUsI KUCIOpoJa B BO3/AyXe, M0JIydeHUE, COOMpaHue,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aWMOJECUCTBMSI BELIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUJIEOMATEPUAIOB), HAOIIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOJABl C MeTa/llaMd (HaTpUeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (ll) ¢ pactBopoMm cepHOl KHCIOTHI, KHCIOT C MeTajUIaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuyeckuii 3akon u Ilepuoanyeckasi cucreMa xumuyeckux djementos /. U.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MOMBITKH KIAaCCH(PHUKAUU XUMHUYECKHUX »dieMeHToB. I[lonstne o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHBIE U IIETOYHO3EMENbHbIE METAIIIbl, TaJOTeHbl, UHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepmognueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux saeMeHtoB [[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHToB JI. M. Mengeneea. Ilepuoabl u rpynnbl. DU3NUECKUNA CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIx suep. HW3otombl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbiX 20 XxumMuueckux 3nemMeHToB [leproauueckoii cucTemsl
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyHaM U MepruoIam.

3nauenue llepronnueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

XuMuyeckass  CBSI3b. KoBasnentHas  (mojsipHass M HENOJSIpHAsi)  CBA3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp okucneHus. OKHCIMTEIBHO--BOCCTAHOBUTENBHBIE peakiuu. [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PAacCTBOPaMM KHCJOT U WIEJOYEH, MPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).



Meosrcnpeomemnvle ceasu

Peanuszanus MeXnpeIMeTHBIX CBA3EH MPU U3yYEHUU XMMHM B 8 KJIACCE OCYILECTBIISAETCS
Yepe3 HCIMOJb30BAHME KaK OOIIMX eCTECTBEHHO--HAYYHBIX TMOHSATHH, TaK M TMOHSITHIA,
ABJIIIOINUXCA CUCTEMHBIMU UIA OTACIBHBIX MPEAMCTOB CCTCCTBCHHO--HAYUYHOT'O ITUKJIA.

OOmue ecTecTBeHHO--HAyYHBIC TOHSTHUS: HAYYHBIH (PaKT, TUMOTE3a, TEOPHS, 3aKOH,
aHanM3,  CHHTEe3,  Kiaccuukamusi,  NEepHOAWYHOCTb,  HAONIOJCHHWE,  OKCIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®duszuka: marepus, aToM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHWJA, H30TOIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUYECKUN 3apsj, BEUIeCTBO, Telo, 00BEM, arperatHoe
COCTOAHHUE BfIIECTBA, I'as, q)HSI/I‘IGCKI/Ie BCJIIMYMHBI, CAWHHUIBLI U3MCPCHUA, KOCMOC, IIIAHCTHI,
383161, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHbIE MOPOJIbI, IOJIE3HbIE
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKasl peakus

[Iepmognueckuit 3akoH. Ilepmommueckass cucrema XuMHueckux isyeMmeHtoB J[. M.
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPHUOJAOB, Kalaus, KAIbLMS W HX COCJUHEHUN B COOTBETCTBUHM C
ITOJIOKEHHUEM 3JIEMEHTOB B [leprnoanueckoli cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHJbl XUMHYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOWMCTB BEIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIAaTypa HEOPTaHMYECKHUX BEIIECTB. XMUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACcCaM HEOPraHMYECKUX COCIMHEHUM, TCHETHYECKas
CBSI3b HEOPraHUYECKUX BEIICCTB.

Knaccugukanus XMMUUYECKUX peakUi 0 pa3IndHbIM IpU3HAKaM (II0 YUCILy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTUIO KaTajau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

ITonsitue o ckopoctu XuMHUYeckod peakuuu. [loHsTne 06 0OpaTUMBIX U HEOOpPATHMBIX
XMUMHMUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TE€TEpOreHHBIX peakuusax. [lonsatue o
karanuse. IloHsatTe o XxumuueckoM paBHOBecuU. DakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU, SICKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHON peakunu. COCTaBICHUE YPaBHEHUN OKHUCIIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 37IE€KTPOIUTUUECKON AUCCOLUMALMU. DIEKTPOIUTHI U HEIIEKTPONUTHL. KaTHoHBI,
aHUOHBI. MeXaHM3M [HCCOLMALIMM BEUIECTB C pPa3JIMYHBIMM BHJAMU XUMHUYECKOW CBA3M.
Crenenp aucconuanuu. CuiabHbIE U Cl1aOble 3IEKTPOJIUTHI.

Peakiiun MOHHOTO OOMEHa. YCIIOBUS NPOTEKAaHUS PEeaKUUil HOHHOTO OOMEHa, MOJIHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNA 00 DSJIeKTPOJIMTHUECKOW nucconanuy. KayecTBeHHBIE peakIMM Ha HOHBIL.
[ToHATHE O THIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M aiMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
HCCJIEOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMHMYECKOM pEeakUMu OT BO3JEHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCA TUCCOILHALIUU
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KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHACO MATEpHANIOB), IMPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK HMPOTEKAHHS pPeakiuii MOHHOro oOMeHa (oOpa3zoBaHHE
ocaJKa, BBIJCICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpeHUe, Peakluu pasiokKeHUs, COCAMHEHUS),
pacro3HaBaHHE HEOPraHWYECKUX BEUIECTB C TOMOIIbI0 KAaYEeCTBEHHBIX pPEaKIHMid Ha HOHBHI,
pelieHne SKCIepUMEHTaIbHBIX 3a1a4.

HemeTanibl U X coeTUHEHUS

OOmiass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTEHOB.
XUMHYECKUE CBOWCTBA Ha NIpUMeEpe XJIopa (B3aMMOJCHCTBHE C MeETaJUIAMH, HEMeTallaMH,
menoyamu). Xsopoogopod. CoisiHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIydYCHUE,
npuMeHeHue. J[eficTBre Xjopa 1 XJIOpOBOIOPO/Ia HAa OPraHU3M 4YelioBeKa. BaxHeiine XJ1opuabl
Y X HAXOXKACHUE B TIPHPO/IE.

OObmiass xapakrepuctuka 371eMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTpPOEHUs aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIIHbIE MOJTU(PHUKAIMNA KUCIOPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojiopos, CTpoeHue, (U3HYECKHe U XUMHUUYecKue cBoucTBa. OKCHUIBI Cephl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KMCIIOTa, (PU3UYECKHE M XMMHUYECKHE CBOWCTBA
(oOmme kak mMpencTaBUTENsl Kiacca KHCIOT W crenupudeckue). XUMHUYECKHE PEaKIHy,
JeKalue B OCHOBE IPOMBIIUIEHHOTO CI0CO0a TONyYeHHUs] CEepHOM KHCIOTHL. [IpumeHeHune
cepHol KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl M €€ COCNWHEHWH B TpHpOJEe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE TOXIW, 3arps3HEHHE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
MpeI0TBpAILCHUSI.

OO6mrast xapaktepucTtuka 3JeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue u XUMHIECKUE
CBOICTBa, Moy4yeHue u npumeHeHue. Coiu aMMOHHUS, UX (U3NUYECKUE U XUMHUYECKHUE CBOWCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢busznueckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lMcnoap3oBaHue HUTPATOB M COJIEH aMMOHHS B KauyeCTBE MHUHEPAbHBIX
ynoOpenuii. XumMuueckoe 3arps3HeHHe OKpYXKarolle cpeabl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXM, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0OEMOB). Docdop, amioTponHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Oxcun dpocdopa (V) u pochopnas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIO0OPEHUIA.

OO6mas xapaktepuctuka syneMeHTOB |VA-rpymmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIEe CTETMIEHU OKUCIICHUA. YTJEepo/I, aJNIOTPOIHbIE MOAU(HUKAIINH, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBoicTBa. Afcopobuusa. KpyroBopot yrieposaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTHYeCKUe MpoOIeMbl, CBsi3aHHbIe ¢ oKkcuaoM yriepoaa (1V),
TUIoTe3a I100adbHOr0 MOTEMJIeHUs KiIuMarta, MapHUKOBBIM 3¢ ¢ekT. YrojapHas KuciaoTa U eé
CONM, UX (pU3MUECKHMe M XMMHMYECKHE CBOICTBA, MOJyuyeHHWEe M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-noHbl. Mcmonb3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COEAMHEHUSX yIriepoja
(MeraH, 5TaH, OSTHJIEH, aleTW/IEH, 3TaHOJI, TIJIMIEPHH, YKCycHas Kuciora). I[IpupoaHbie
WCTOYHHUKH YTJIIEBOJOPOJOB (yrojib, HMPUPOAHBIA ra3, He(dThb), MPOAYKTHl HX MepepadOTKH
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OHOJIOTUYECKH BaXKHBIX BEIECTBAX:



KHUpax, Oenkax, YriaeBoJaX — M HMX pOJM B JKM3HH YelOBeKa. MarepuanabHOE E€IMHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckne M XHUMHYECKHE CBOWMCTBA, IOJIydeHHE M MpPHUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpencraBienus o0 okcuae kpemuus (1V) wu
KpeMHHEBOH kucnoTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIJICHHOCTH. Baskneiime
CTPOMTENBHBIE MaTepHajbl: KEpaMHUKa, CTEKJIO, IEMEHT, OETOH, ene300eToH. I[IpoGiemsbr
0€30I1aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B TIOBCEHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, TPOBEICHHUE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBI U HAOIIOJIEHUE MPU3HAKOB UX IMPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCII0JIb30BAHNE BHUIECOMATEPHUATIOB), O3HAKOMIIEHHME C 00pa3llaMH XJIOPUIOB (TaJIoT€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATepHasoB), HaOIIOJEHHE TMpollecca OOyriauWBaHHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XMMUYECKHX CBOWCTB pa30aBiIEHHOMN CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAaueCTBEHHOM peakuMMu Ha cyinb(aT-uoH W HaONlo/leHue IMpHU3HaKa eé
MIPOTEKAHUSI, 03HAKOMJICHHE C (PU3MYECKMMH CBOMCTBaMM a30Ta, (ocdopa M UX COEAMHEHUU
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAoOB), 00pa3iaMu a30THBIX U GochOpHBIX ya00peHui,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEIEHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U (ochaT-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX PEmIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NMpPOTHBOra3a, MOJy4eHUE, COOMpaHue, paclo3HaBaHue
U U3y4EHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJECHHUE KAaueCTBEHHBIX peakluil Ha KapOoOHAT U
CWIMKAT-HOHBl W H3Y4YCHHE IIPU3HAKOB MX IMPOTEKAHHsA, O3HAKOMIICHHE C IPOIyKIHEH
CWJIMKATHOM ITPOMBIIIJICHHOCTH, PELICHHE JKCIIEPUMEHTANIBHBIX 3a1ad 1o TeMe «Baxnenmue
HEMETAJIJIbl U UX COCITUHEHUS.

MeTtanjibl ¥ X COeIMHEHHUS

OOmiast XxapakTepuCTUKa XMMHYECKMX 3JIEMEHTOB — METaVIOB HAa OCHOBAaHUM MX
nosnoxenus B [lepuoanueckoil cucteme xumuyeckux emeHToB . M. MenneneeBa u cTpoeHust
atoMoB. CtpoeHue MeraioB. Meramdeckas CBs3b M MeTaJUIM4ecKas KpHUCTaIM4decKas
pemeérka. OJIEKTPOXUMHUYECKUHM psJi HanpshkeHUH MeTauioB. (Dusnueckne M XUMHYECKUE
cBoiicTBa MeTayuioB. OOwIMEe crocoObl Mogy4eHnus MeTaioB. [loHsATHE O KOPPO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTanb, 4YyryH, AIOpalOMUHUI, OpoH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[lenouynsle MeTauibl: nosoxkeHue B llepuonnyeckoil cucreMe XUMHUYECKUX JIEMEHTOB
1. . MeHnpeneesa, CTpOCHHE UX aTOMOB, HaxOXJAeHue B npupojie. Pu3nueckue U XUMHUYECKUE
cBoiicTBa (Ha nmpuMepe HaTpus U Kanusi). OKCUIbl M TUAPOKCUABI HAaTpusl U Kanus. Ilpumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHUN.

[IlenoyHo3eMeNbHBIE METAJIBl MAarHuii M KanbLMid: nojoxeHue B Ilepuoanueckoin
cucreMe xumuueckux anemeHtoB JI. M. MenneneeBa, CTpo€HHME HX aTOMOB, HaX0XJIECHUE B
npupone. Pusnueckne U XUMUUYECKUE CBOMCTBA MarHus M KaJbliud. Baknelnme coeluHEeHUs
KaJblMs (OKCHUJ, THAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

Anromunuil: nosokenue B Ilepumonmdeckoil cucremMe XMMHUYECKHX uieMeHTOB /[l .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATIFOMUHUSL.

Kenezo: mnonoxenne B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaXoKJIeHUe B npupoje. Ousndeckre 1 XMUMUYECKHE CBONCTBA



xene3a. Okcuabl, rujgpokcuasl u conu xene3a (Il1) m xenesa (ll), ux cocras, cBoiicTBa u
IIOJIy4YCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C OO0pasllaMd METaJUIOB M CIUIaBOB, UX (PU3MUECKUMH CBONCTBAaMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO MCIIOJIb30BAHHME BHIEOMAaTEpUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KAJIBIM U HATPUsS C BOJOH (BO3MOKHO MCIOJIb30BAHUE
BUJIEOMATEpUAJIOB), HCCIIEOBAaHUE CBOMCTB KECTKOW BOJIBI, IpOIlECCA TOPEHUS JKele3a B
KHUCIIOpo/ie  (BO3MOXHO  HCIOJb30BAaHUE  BUJEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKLMi Ha MOHBI: MarHus, Kajblys, aJIIOMUHUS, LUHKA, xene3a (I1) u xeneza
(1), memm (1), HabmroEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiusl U KanblMsl (BO3MOXHO MCIIOJIb30BAaHUE BUAECOMATEPUAJIOB), UCCIEI0BaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/IAa aJIFOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa u MaTepuaibl B IOBCEAHEBHOMN JKM3HM YeoBeKa. be3omacHoe ncrosib30BaHue
BELIECTB M XUMHUYECKHX peakuuil B ObITy. IlepBas momormib Npu XMMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XuMHYecKkoe  3arpsA3HEHHe  OKpyXkKarouleil  cpensl  (TpenenbHas — JOMyCTHMast
KOHIIeHTpaius BemecTs, naiee — [1JIK). Pons xumun B pemeHnn SKOJIOTHIECKUX TTPOOIIeM.

Xumuueckuit IKCnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUalbl).

Meosrcnpeomemmnwie ceasu

Peanusanus MeXnpeaMeTHBIX CBSA3€H MPU N3y4EeHUN XMMHHU B 9 Kiacce OCyIIECTBISAETCS
4yepe3 MHCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaKk U IOHATH,
SABJIAIOIIMXCSI CACTEMHBIMM JUISl OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOT'O [IUKJIA.

OOwie ecTeCTBEHHO-HAay4YHbIC IIOHATHUS: HAaydHbIH (aKT, IMIOTE3a, 3aKOH, TEOPH,
aHanu3,  CHUHTe3,  Kilaccuukanus,  NEpHOJUYHOCTb,  HAOMIOJEHHE,  SKCIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT s, MaTEpHUaIbI.

@usuka: marepus, aToM, OJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIUZA, W30TOIBI,
pPaZiMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUW 3apsl, MPOBOAHMKH, IOJIYIPOBOIHHKH,
IUAJIEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TeN0, 00bEM, arperaTHoe COCTOSIHME BELIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIJIaBbl, (U3UYECKHE BEJIWYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE31b1, CoJHIIE.

buosorus: ¢ortocunTes, apixanue, Ouocgepa, skocucTeMa, MUHEpaJIbHbIE yI0OpeHus,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEpaibl, TOPHbIE IOPOIbI, IOJE3HbIE
HCKOIIa€MBbI€, TOILIMBO, BOJHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS YUEBHOI'O ITPEJMETA
«XUMMUS» (BA3OBBIN YPOBEHD)
HA YPOBHE OCHOBHOI'O OBIIIET'O OFPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3YJBTaThl OCBOEHHS IPOrpaMMBbl OCHOBHOTO o0O0miero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUH B €IMHCTBE y4eOHOM M BOCITUTATEIBHON ESTEILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHSATHIMU B OOIIECTBE MPABWJIAMH M HOPMAaMHU TOBEACHUS H
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOLTIXCS.

JIMYHOCTHBIE Pe3yJabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTANMH M PACIIMPEHHE OTbITa JIEATEIPHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIBTYpHOMY, HCTOPUYECKOMY H
HAyYHOMY HACIIeJINI0, TIOHMUMAaHUSl 3HAYCHUS XWMHUYECKOH HAyKH B JKH3HH COBPEMEHHOTO
oOrmIecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW WMHGpOpMamuei O MEepefoBhIX JOCTIKEHUIX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XWMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOUCTBE MUPA K OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COLMMAIBHBIX HOPMax W TPaBHJIAX MEXKJIMYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYTMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM ESTEIBHOCTH MPH BHIITOJHEHNH Y4eOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBINTOJTHEHUN XHMHUYECKHX JKCIIEPUMEHTOB, CO3IaHUHM YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B TIPOIlecCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHSI MTOCIIECTBUI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  IPEJCTaBICHHs O BEIIECTBE M  XUMHUYECKOW  peaKiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYHNIHOCTH HAy4YHOW KapTUHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS NPHPOIbI, B3aMMOCBA3AX UYEIOBEKA C MPHPOTHOM Cpelioid, O poiH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHBIE MOTHUBBI, HAlpaBJICHHbIC Ha MOJYYCHHE HOBBIX 3HAHUH IO XUMHH,
HEOOXOJMMBIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB U SIBJICHHM, ITO3HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHUWIO, JF0003HATEIBLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M MCCIENOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IEHHOCTH >KHM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 3J0pPOBbIH 00pa3 JKW3HU, OCO3HAHUE IMOCIEICTBUI M HENpUSATHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJisl, HApKOTHKOB, KYpPeHHs), HEOOXOAUMOCTH COOIIOAECHUS
npaBUa 0€30IaCHOCTH IMpHU OOpalleHHMH C XMMHUYECKMMH BELIECTBAMU B OBITY U pealbHOMN
KHU3HU;

5) TpyA0BOro BOCIUTAHUS:
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MHTEpEC K MPAKTUYECKOMY M3yYCHHIO MPo(deccuil u Tpya pa3iuyHOro poja, yBaKEHUE
K TpyAy U pe3yibTaTaM TpPYAOBOH [EATEIBHOCTH, B TOM YHCJIE Ha OCHOBE IIPUMECHEHUS
NPEeIMETHBIX 3HAaHUM 10 XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOW TPaeKTOPUHU
NPOJOJDKEHUST 00pa3oBaHUsl € YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTb aJJaITUPOBATHCS B IPOPECCUOHATIBHOMN CPELIE;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOILIEHUE K MPUPOJIE KaK UCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
0CO3HAHME LIEHHOCTH COOIOICHHSI TIPaBUiI 0€30TIACHOTO TIOBEICHHUS NP paboTe C BEIIECTBAMH,
a TAK)KE€ B CUTYalMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJEH;

CIIOCOOHOCTH TNPUMEHATh 3HAHM, IMOJIydaeMble NpPHU WU3YYEHUU XUMHHU, JI PELICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEAOi, JJIsl TOBBIIIECHUS YPOBHS IKOJOTHUYECKON
KYJIbTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapakTepa SKOJIOTMUYECKUX MpoOJieM U MyTed X pelieHUus
IIOCPEACTBOM METOJIOB XUMUH, SKOJIOTUYECKOTO MBILIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METAITPE/METHBIE PE3YJIbTATbBI

B COCTaBC MeTanpeleeTme pe3y.]'II)TaTOB BBIACIIAOT 3HAYUMBIC IJIA CbOpMI/IpOBaHI/IfI
MHPOBO33pEHHUs OOlIeHAYyYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOIIECC, IKCMIEPUMEHT U JIPYToe€.), KOTOPhIE HUCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peaMeTax U TIO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (OPMUPOBATH MIPEICTABICHHUE O
[IETTIOCTHOW HAay4YHOW KapTWHE MHpA, U YHUBEpCAJbHbIE ydcOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISATHBHBIE), KOTOpbIE 00ecreuynBaroT (pOopMHUpOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIPHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO Y4€OHOU JEITEIbHOCTH.

Ilo3nasamenvuvie ynusepcaivhule yueoHvle 0eiicmeus

ba3oBrble Jornvyeckue aelicTBUS:

YMEHHS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS] MPU OCBOCHUU 3HAHUU:
pacKpbhIBaTh CMBICT XUMHUYECKHX TOHATHH (BBIACHATH MX  XapakTEpHBIC IPU3HAKH,
YCTaHABJIWBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIIOJIL30BATh MOHATHS JJIs1 OOBSICHCHUS
OT/ACIbHBIX (AKTOB W SBJICHUW, BBIOMpATh OCHOBAHHUS M KPUTCPUH ISl KiacCHUpUKAIIMH
XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIIUM, YCTAaHABIMBATh MIPUYMHHO -CJICJICTBEHHBIE CBA3U
MEXy 00BEKTaMH U3YYCHHUsI, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, IeTyKTUBHEIE,
10 aHAJIOTHH ), JIeJaTh BBIBOBI U 3aKIIFOUCHHS;

yYMEHHE MPUMEHSATH B MpOIlecce MO3HAHUS MOHATHUS (MPEAMETHbIE U METApeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOJb3yeMble B XUMHUH, MPe0oOpPa30OBBIBATH MIUPOKO
MIPUMEHSIEMbIC B XHUMHHM MOJICJIbHBIC TPEICTABICHUS — XUMHYECKHI 3HAK (CUMBOJI JJIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHYECKUX PEaKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYUHHO-CIEACTBEHHBIE CBSI3H U
MIPOTUBOPEYHS B U3y4aEMbIX MIPOLECCaX U SABICHUSIX.

ba3zoBble uccieaoBareabcKkue AeMCTBUS.

YMEHUE HUCIOJIb30BATh MMOCTABIECHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA IMO3HAHUS, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMbIX CYXKJICHU;

MpHOOpeTeHHe OMbITA MO IIAHUPOBAHUIO, OPraHU3aIlMU U MPOBEACHUIO YUCHHUECKUX
AKCMEPUMEHTOB, YMEHHE HAOIIOAaTh 32 XOJI0M IPOIECcca, CAMOCTOATEIHHO MPOTHO3UPOBATH €ro
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pe3yibTar, (opMyIHpoBaTh 00OOIIEHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
WCCJICIOBAHUS, COCTABIISITh OTUET O MPOJICIIaHHON paboTe.

Padora c undopmanueii:

YMEHHE BBIOMpaTh, AHAIM3HPOBATh W HMHTEPIPETUPOBATH HHQPOPMAIUIO Pa3ITUIHBIX
BUJOB U (OPM TPEACTABICHUS, MOJYyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-IOIMYJSpHAs
JUTeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOusi, pecypcel HHTepHera),
KPUTHYECKH OIICHUBATH MPOTUBOPEYMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE MPUMEHSATH Pa3IUYHbIC METOABI M 3aIIPOCHI TIPU TIOUCKE B 0TOOpE HH(pOpMAIHH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JUTS BHIIOJTHEHUS YIEOHBIX U TTO3HABATEIBHBIX 33144
ONpEAENEHHOr0 THUIA, NPHUOOPETEHUE ONbITa B O0JACTH HUCIOJIb30BAaHUS HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJa/ICHHE KyIbTYPOH aKTHBHOTO MCIIOJIb30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy TIpeACTaBICHUS
nHGOpMAIMK W WIIIOCTPUPOBATH pENIaeMbIe 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIMSMUY;

YMEHHE HCII0JIb30BaTh W aHAJIU3UPOBaTh B Ipolecce yueOHOM M HCCea0BaTEIbCKOM
NEeSITeTbHOCTH WH(OPMAIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKpYXKarollel MPUPOJHON CPEIbl.

Kommynuxamuenwle ynueepcanvhble yueoHnvle 0eiicmeus:

yMEHHS 3a7aBaThb BOMPOCHI (B XoJe Auajgora M (WiIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoli TeMbl, (HOPMYITHPOBATH CBOW TIPEIJIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHHUSI TPENCTABIATh TOJYYEHHBIC pPE3yNIbTaThl ITO3HABATEIHPHON MEATEIBHOCTH B
YCTHBIX U MHUCbMEHHBIX TEKCTaX; JeNaTh MPEe3CHTAIMIO PE3YJIbTAaTOB BBHITOJHEHHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA, JAOOPATOPHON pPAOOTHI MO HMCCIICIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIHHOU U
HCCIIEIOBATENIbCKON JAEATETbHOCTH MpPU PEIICHUH BO3HHMKAIOMIMX MpoOJieM Ha OCHOBe yuyéTa
0O0IMX HMHTEPECOB M COIJIACOBAHMS TMO3HMIHN (00CYXKACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX ACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OLIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI M Ipyrue).

Pecynamuenule ynueepcanvHwle yueoHvle 0elicmeus

YMEHHE CaMOCTOSITENILHO ONPEAETATh LU AEATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIAT,
KOHTPOJHUPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpATH
HauOosnee d(pdexTuBHBICE CHOCOOBI  pemieHWsT Y4eOHBIX W IMO3HABATENIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIH aITOPUTM JCHCTBUI MpuU
BBITIOJIHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX U PEAKIUAX, OI[CHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHOH IIeNu,
YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIOBUU 3aJaHUHA.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTATOB IO OCBOCHUIO 00s3aTEIBHOTO COJECpIKAHUS,
YCTaHOBJICHHOTO JaHHOM (exepambHON pabouell MporpamMMmol, BBIJIENSIOT: OCBOEHHBIE
oOyJarolMMHUCsT Hay4yHbIE 3HAHUS, YMEHHUS M CINOCOObl JeiicTBuiM, cnenuduueckue At
npeaMeTHON oOmacTh «XuUMUsS», BHIBl JEATENBHOCTH MO TOJYYE€HHUI0 HOBOTO 3HAHUA, €ro
UHTEpHpeTalny, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX M HOBBIX CUTYaIUSIX.

K xoHIy oOyueHus B 8 kJacce npeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0yUaIOIUXCS YMEHHUI:

J pacKphIBaTb CMBICT OCHOBHBIX XHMHMYECKMX TMOHSATHI: aroM, MOJEKyIa,
XMMHMUYECKUH DJIEMEHT, IIPOCTOE BEILECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
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HEO/JHOPOJHAsI), BAJIECHTHOCTh, OTHOCUTENIbHASI aTOMHAasi U MOJIEKYJSpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJSPHas Macca, MaccoBas J0JIsI XUMHUYECKOI'O 3JEMEHTA B COEAUHEHMU,
MOJIIPDHBI O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb, SJIEKTPOOTPHUIATEIBHOCTh, CTETECHb
OKHCIICHHSI, XMMHUYECKas peaKiys, KIacCH(PUKALUs pPeaKiuil: peakiuy COCAWHEHHsS, PeaKInu
Pa3NOKEHUs, PEaKIMU 3aMELICHHs, peakiuu OOMEHa, 5K30- U SHAOTEPMHUYECKHE PEaKIIUH,
TEIUIOBOM (P PEKT peakiuu, siIpo aToMa, JIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTaIb, paluyc
aToOMa, XUMHYECKasi CBsA3b, MOJSIpHAs W HEMOJSpHAs KOBAJEHTHAs CBS3b, MOHHAsI CBS3b, MOH,
KaTHOH, aHUOH, pacTBOP, MaccoBasi J0JIsI BEIIECTBA (MPOLIEHTHAs! KOHLIEHTPALs) B pacTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUECKUX IMOHSATUN U IPUMEHATH
9TH MOHATHUS IPU ONMCAHUY BEIIECTB U UX IIPEBPALICHUI;

. UCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJIEHHS (POpMyNl BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

J OTIPEEINIATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEANHEHUSAX, CTEIEHb
OKHCJICHHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAICKHOCTh BEIIECTB K ONpPEeACIEHHOMY
KJIacCy COeMUuHEHUW 1o QopMynaM, BHUJI XUMHUYECKOW CBs3M (KOBAJIEHTHAass W HMOHHAs) B
HEOPraHUYECKUX COEAMHECHMUSIX;

. packpsiBaTh  cmbicn  Ilepmogmueckoro  3axkona J[. WM.  Menneneesa:
J€MOHCTPUPOBATh MOHUMAHUE MEPUOIUUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKUX HJIEMEHTOB
oT ux mnosioxkeHus B llepuoanueckoil cucreme, 3aKOHOB COXpPAaHEHHUS MacChl BEIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEeHHsI, 3aKOHa ABOTaipo;

. OTHCHIBAaTh M XapakTepu3oBaTh TaOiauuHyto ¢opmy Ilepuoamueckoit cucTemsl
XMUMHUYECKUX AJIEMEHTOB: pazinyarh MOHATUS «TJlaBHas moArpynna (A-rpymma)» u «rmoOouHas
noarpynna (b-rpynma)», Maneie u OosiblIME MEPUOABI, COOTHOCUTH 0003HAYEHHS, KOTOpPbIE
nMeroTcst B Tabmuie «llepuoguueckas cucremMa xuMmudeckux snemeHToB [ 1. MennaeneeBa» ¢
YHUCIIOBBIMHM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMUYECKUX AJIEMEHTOB (COCTaB M 3apsn
s1ipa, 0011ee YHCII0 AIEKTPOHOB U PACIIPEIeTICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

o KJIacCUPUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOpPraHWYecKhe BEIEeCcTBa,
XMUMHYECKHE peaknH (IO YUCITYy U COCTaBy yYacCTBYIOIIMX B pEaKUUU BEUIECTB, 10 TEMJIOBOMY
dbdexry);

o XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHUYECKHE CBOWCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, TMOATBEpPXKIas OMUCAaHUE MPUMEPAMH MOJIEKYJSIPHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHIA;

L4 IMPOIrHO3UPOBATH CBOICTBa BC€IICCTB B 3aBHCHMOCTH OT HX Ka4€CTBCHHOI'O
coCTaBa, BOBMOKHOCTHU IMPOTCKAHHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX,
L4 BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYISIPHYIO W MOJIAPHYIO MacCChl BCHICCTB,

MacCOBYIO JIOJK0 XMMHUYECKOI'0 3JIeMEHTa 0 (opMyse COeAMHEHHs, MaCCOBYIO J0JIIO0 BEIIECTBA
B PacTBOpE, IPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN peaKiii;

J IPUMEHSATh OCHOBHBIE OIEPallMM MBICIUTEIbHON JEATEIbHOCTH — aHalu3 U
CHHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMaTH3alMI0, KIaCCU(pHUKAINIO, BBISBICHUE MPUYUHHO-
-CIC/ICTBEHHBIX CBsi3ell — JUIsI HW3YydYeHHs CBOMCTB BEIIECTB M XHUMHUYECKUX pPEaKLHUH,
€CTECTBEHHO-HAyYHbIE METO/bl IMO3HaHMUA — HaOIIOeHHe, HW3MEpEHHUe, MOJICIINPOBAHUE,
HKCTIIEPUMEHT (peaJIbHbI U MBICICHHBII);

J ClleZIoBaTh IpaBHJIaM IMOJIb30BaHMS XMMHUYECKOW NOCyIoi U J1abopaTOpHBIM
o0opyJoBaHHEM, a TakXKe INpaBWiIaM oOOpallleHHs C BeleCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU TIO BBINOJHEHUIO Ja0OpaTOPHBIX XHMHYECKUX OIBITOB MO MOJYYEHUIO U
cOoOMpaHUI0 ra3000pa3HBIX BEUIECTB (BOAOPOJA M KUCIOPOAA), MPUTOTOBJIECHUIO PacTBOPOB C
ONpENCIEHHON MaccoBOM JOJE€Ml pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U IPOBOJIUTH
XMUMHMUYECKUE DKCIIEPUMEHTHI M0 PACHO3HABAHUIO PACTBOPOB ILEJIOUYEH M KHUCIOT C HNOMOIIBIO
MH/IUKATOPOB (JakMyc, (heHo(pTaenH, METHIIOPAHK U JpyrHe).
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K xonIiy oOydenust B 9 kjacce mpeaMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

. pacKpbIBaTh CMBIC] OCHOBHBIX XHMHUUYECKHX MOHSATHUN: XMUMHUYECKUN 3JIEMEHT,
aTOM, MOJIEKyJla, UOH, KaTHOH, aHWOH, IIPOCTOE BEIECTBO, CJI0XKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peaklHs, XHMHYECKas CBs3b,
TEIIOBOM A PEKT PeaKIu, MOJIb, MOJISIPHBI 00BEM, PACTBOP, IEKTPOJIUTHI, HEAICKTPOJIUTHI,
ANEKTPOJIUTAYECKAS] JUCCOIMAIUsS, PEaKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHYECKOE
paBHOBecHe, OOpaTHMble M HEOOpaTHUMbIE pEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakly, OKHCIUTEIb, BOCCTAHOBHUTENb, OKHUCIEHHE U BOCCTAaHOBJICHHE, aJUIOTPOIIHSI,
aM(pOTEPHOCTh, XUMUYECKasI CBS3b (KOBAJICHTHAs, MOHHAS, METALIMUECKAsI), KPUCTAJUTHYSCKAsT
pemeéTka, KOppO3Usi METauIOB, CIUIABbl, CKOPOCTb XUMHUYECKOW pEeaKlHH, IMPeaesIbHO
nonyctumas konuentpanus [1JIK Bemectsa;

J WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSITHH W MPUMEHATH
9TH TIOHSTHUS TIPHU ONUCAHUU BEIIECTB M UX MIPEBPAILICHHI;

. WCIIOJb30BaTh XUMUYECKYI0 CHUMBOJIUKY IS COCTaBJICHHUS (OPMYINl BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

. OTNIPENIETSATh BAJIEHTHOCTh M CTENEHb OKHUCJICHHS XHMHUYECKHX OJJIEMEHTOB B
COEIMHEHUSAX PAa3IMYHOTO COCTaBa, IMPUHAJIEKHOCTh BELIECTB K OINpeAeIEHHOMY KIaccy
COeMHEHUH 10 (opMyIsiaM, BHJ XUMHYECKOUW CBS3M (KOBaJE€HTHAs, MOHHAs, META/UINYECKasi) B
HEOPraHMYECKNX COCJAMHECHHSX, 3apsA]l MOHA TO0 XUMHUYECKOW ¢opmyie, XapakTep Cpeabl B
BOJIHBIX pacTBOpax HEOPTraHWYECKUX COCAMHEHWH, THUI KPUCTALINYECKON  PEmETKH
KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMbicn  [lepmoamueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHWE: OMUCHIBATh M XapaKTepu3oBaTh TaOIMUHYIO (GopMy
[leproguueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB: pa3jnuaTh MOHATUS «TJIaBHAs MOATPYyMIa
(A-rpynma)» u «mobounast noarpynmna (b-rpymnma)y, mansie U OOJBIINE MTEPUOABI, COOTHOCUTD
0003Ha4YeHUsI, KOTOPbIE UMEIOTCS B MIEPUOINYECKON TabIuIle, C YUCIOBBIMH XapaKTEPUCTUKAMHU
CTpPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sapa, oOllee YMCIIO AIEKTPOHOB U
pacnpeziesieHue UX M0 3JIEKTPOHHBIM CJI0SIM), OOBSCHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 2JIEMEHTOB U HMX COCIUHEHHMH B IpeJesiax MajbIX MEepUOJOB M TIJIaBHBIX MOATPYII C
y4€TOM CTPOCHHMSI UX aTOMOB;

o KJacCU(PUIIMPOBATh XUMHYECKHE DJIEMEHThl, HEOPraHMYeCcKHe BEIIeCTBa,
XMUMHUYECKHE pPeaKkHu (M0 YUCIY U COCTaBy YYacCTBYIOIIMX B PEaKIUU BELIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTeNeHEeW OKUCICHNUSI XUMHUUECKUX 3JIEeMEHTOB);

o XapakTepu30BaTh (OMUCHIBaTh) OOIIKME U crelu(UuUecKue XMMUYECKHe CBOMCTBA
MIPOCTBIX M CJIOKHBIX BEHIECTB, MOJTBEPK/Iasi ONMKUCAHUE MPUMEPAMH MOJICKYIISPHBIX M MOHHBIX
ypaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHI;

. COCTaBIIATh YPaBHEHHUS DIIEKTPOJIUTHYECKOW NUCCOLMALMU KHUCIOT, IIelouel u
COJIeH, MOJHBIE M COKpAIIEHHbIE YPAaBHEHMS peaklMii MOHHOTO OOMEHa, YpaBHEHUS peakiui,
MOATBEPKIAIONIUX CYIIECTBOBAHME TE€HETHYECKON CBSI3M MEXAy BEIIECTBAMH DPAa3JIUYHBIX
KJIaCCOB;

L4 PacCKpbIBATb CYIIHOCTb OKHCIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ
MMOCPEACTBOM COCTABJICHUSA DJICKTPOHHOI'O OamaHca 3THUX peaKuHﬁ;

L4 ITPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX CTpOCHUA,
BO3MOKHOCTH TPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PAa3JIMYHBIX YCIIOBUSAX;

L4 BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYISIPHYIO W MOJIIPDHYIO MACChl BCHICCTB,

MacCCOBYIO JOJIFO XUMHUYECKOTO DJICMCHTA I10 (I)opMyne COCAUHCHUA, MAaCCOBYIO JOJIFO BCIICCTBA
B pacTBOpPEC, MPpOBOANUTH paC‘{éTBI IO YpaBHCHHIO XUMHYECKOMN pCaKknuun;

14



J coOmoaTh TMpaBWiia TMOJB30BAHUA XHUMHYECKOW MOCYIOoM M J1ab0opaTOpHBIM
00OpyZ0BaHUEM, a TaK)Ke MpaBUiIa 0OpaIIeHNs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBIMOJHEHUIO JTAOOPATOPHBIX XWMHUYECKUX ONBITOB MO TOJIYYEHHIO M COOMpPaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHAKa W YTIICKUCIIOTO Ta3a);

o IPOBOJUTH PEAKIMH, MOATBEPXKAAIONINE KAdeCTBEHHBIM COCTaB Pa3IUYHBIX
BEILIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOpUA-, OpoMHI-, MOAUI-, KapOoHaT-, (ocdart-,
CHJIMKAaT-, Cylb(}ar-, THIPOKCHUA-UOHBI, KaTHOHBI AMMOHHUS M HMOHBI HM3yYCHHBIX METAJLIOB,
MPHUCYTCTBYIONIUE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEILECTB;

o IPUMEHSATh OCHOBHBIE OIEPAlMH MBICIUTEIFHONW NEATENPHOCTH — aHalu3 MU
CHHTE3, CpaBHEHHE, O0OO0OIICHWE, CHCTEMAaTHU3aIMI0, BBIABICHHE HPUYMHHO-CIICJACTBEHHBIX
CBSI3eH — /ISl M3Y4YCHHsI CBOWCTB BEIIECTB M XWMHUYECKUX PEaKIi, €CTeCTBEHHO-HAyYHBIE
METOJIbl MO3HAHMS — HaONIONeHHe, M3MEpeHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT (pEaJbHBIA |
MBICJICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanue KousmmuecTBo yacos ONEeKTPOHHBIE
n/m pa3zenoB ¥ TEM IIPOrPAMMBI Bcero (uudpossbie)
2 E 00OpazoBaTenbHbIE
52|38 E pecypcesl
= I o I
o © ~ =}
e, O = \le}
= < > <
S o
P =
Paspnen 1. IlepBoHayanbHbIe XUMHYECKHE NOHATHS
1.1. | Xumus — BakHas 00JIacTh €CTECTBO3HAHUS U 5 2 | bubmmoreka
MIPAKTHUYECKON JIEATEIbHOCTH YEJI0BEKA [HOK
https://m.edsoo.ru/
7f41837c
1.2. |BemecTBa 1 XUMUYECKUE PEAKITIH 15 1 bubnuoreka
[HOK
https://m.edsoo.ru/
7f41837c
UTtoro no pasaeny 20 1 2

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

2.1. [Bo3nyx. Kucnopon. [lonsitue 06 oxcugax 6 bu6mmoreka 1JOK
https://m.edsoo.ru/7
f41837c

2.2. [Bonopon. IToHaTHe 0 KUCIOTAaX U COJIAX 8 1 |bubmuoreka 11IOK
https://m.edsoo.ru/7
f41837c

2.3. [Bona. PactBopsl. [Tonsitue 06 ocHOBaHUSAX 5 1 1 |bubmuoreka 11IOK
https://m.edsoo.ru/7
f41837c

2.4. |OcHOBHBIE KJIaCChI Heoprannueckux| 11 1 1 |bubmuotexa I{OK

COEIMHEHUN https://m.edsoo.ru/7
f41837c
UToro no paszpeny 30 2 3

Paznea 3. Ilepunoanyecknii 3akon u Ilepuoanyeckasi cucreMa XMMHYECKHUX 3j1eMeHTOB /I,

HN. MengeieeBa. CtpoeHue aTtomMoB. XHMHYeCKasi CBA13b. OKHCINTEIBLHO-
BOCCTAHOBHTEJIbHbIE peaKI[UN
3.1. [[lepponuuecknii 3akoH u Ilepumomnueckas 7 bubmmorexa 1JOK
cucremMa xumuueckux anemeHtos J[. W https://m.edsoo.ru/7
Memnneneesa. CTpoeHue aroma f41837c
3.2. | Xumuueckas CBSI3b. OKHCIHTEIBHO- 8 1 bu6mmorexa IJOK
BOCCTAHOBHUTEJILHBIE PEAKLINHI https://m.edsoo.ru/7
f41837c
HUTtoro no pasaeny 15 1 bubnuorexka LIOK
https://m.edsoo.ru/7
f41837c
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PesepBHOE Bpems

bubmnoreka 11OK
https://m.edsoo.ru/7
f41837c
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[IPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne HanmenoBanue KousmmuecTBo yacos ONEeKTPOHHBIE
n/m pa3zenoB ¥ TEM IIPOrPAMMBI Bcero (uudpossbie)
g E 00OpazoBaTenbHbIE
E 3 § 3 pecypesl
23 |ES
&z &
2 |E
Paspnen 1. BemiecTBo 1 XUuMHYeCKHE peaKIUA
1.1. |IToBTOpEHME U yriyOlieHne 3HAHUH OCHOBHBIX 5 1 bubnuorexka [[OK
paszesnoB Kypca 8 kiacca https://m.edsoo.ru/7
f412636
1.2. |OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKUX 4 bubnuorexka [[OK
peakuui https://m.edsoo.ru/7
f412636
1.3. | DnekTpoauTHIecKas JTUCCOIIHAITHSI. 8 1 1
XUMHUYECKUE PEAKIIMU B pacTBOPaX
UToro no paszpeny 17 2 1
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
2.1. |O6mas XapaKTePUCTHUKA XUMUYecKux| 4 1 |bubmuotexa I[{OK
hnemMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7
f41a636
2.2. |O6mas XapaKTePUCTHUKA XUMUYECKUX| 6 bubmuorexa [{JOK
bnemeHToB  VIA-rpynmel.  Cepa wu & https://m.edsoo.ru/7
COCTMHEHUS f41a636
2.3. |O6mas XapaKTePUCTHUKA XUMUYECKUX| 7/ 1 |bubmuotexa I{OK
pneMeHToB VA-rpynnbl. A3oT, gochop u ux https://m.edsoo.ru/7
COCTMHEHUS f41a636
2.4. |O6mas XapaKTePUCTHUKA XUMUYECKUX| 8 1 2 |bubmuorexka [HOK
preMeHTOB |V A-Tpynmbl. Yriiepoa U KpeMHHMA https://m.edsoo.ru/7
1 UX COEIMHEHUS f41a636
HToro no pasgeny 25 1 4
Pa3pen 3. Merajiibl 1 UX COeTUHEHUS
3.1. |O6mme cBOKMCTBA METAILIOB 4 bubmmorexa 1JOK
https://m.edsoo.ru/7
412636
3.2. |Baxueiimme MeETAIUIBI U UX COETUHEHUS 16 1 2 |bubmmoreka 1JOK
https://m.edsoo.ru/7
412636
UToro no pasapeny 20 1 2
Pa3nes 4. Xumus u okpyxamas cpeaa
4.1. |BemrecTBa U MaTepualbl B )KU3HH YeIOBEKa 3 bubmmorexa 1IOK

https://m.edsoo.ru/7
412636
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PesepBHOE Bpems

OBILEE KOJIMYECTBO
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Ipunoowcenue Ne 1

®OPMBI YYETA PABOUYEN ITIPOT'PAMMBI BOCITUTAHUSA
B PABOYEN ITIPOT'PAMME 110 XUMHUHA

Pabouas mporpamma Bocrmranuss MOY COIIl Ne 3 peanu3yercss B TOM YuCIIC M 4epe3
MCTIOJIb30BAHNE BOCIUTATEIBHOTO MMOTEHINANIA YPOKOB XUMUH.

Ota paboTa OCYIIECTBIISICTCS B CIAESIYIOUINX (popMax:

e [loOyxenue oOyyaromuxcs coOM0aaTh Ha ypoKe OOIIENPHUHATHIE HOPMBI TIOBEICHUS,
MpaBwia OOMICHHS CO CTapmuMu (IIeJaroTMIecKUMU  pabOTHUKAMU) W CBEPCTHUKAMHU
(0OyJarormmMucCs ), TPUHIIAIBI YIeOHOUW TUCIUIUIMHBI K CAMOOPTaHU3aIINH.

e [IpuBrneyeHne BHUMaHUS OOYYAIONIMXCS K IEHHOCTHOMY AacCIeKTy HM3y4aeMbIX Ha
YpOKax MpeAMETOB, SBJICHUI, COOBITHI uepes:

— JIEMOHCTPAIIMIO  OOYYalOIIMMCSI TIPHMEPOB  OTBETCTBEHHOTO, TPAKIAHCKOTO
MTOBEJICHUSI, TTPOSIBIICHUS YEJIOBEKOJIIOOUS M I0OPOCEPACUHOCTH.

— oOpamieHre BHUMaHWS Ha HPABCTBEHHBIC ACIEKThI HAYYHBIX OTKPBITHH, KOTOpPHIE
M3Y4YaloTCsl B JaHHBI MOMEHT Ha YpPOKE; Ha YUCHBIX, IMOJIMTHKOB, CBSI3aHHBIX C M3y4acMBIMH B
JTAHHBI MOMEHT TeMaMH, Ha TOT BKJIJl, KOTOPBIM OHHM BHEC/IA B pa3BUTHE HAIICH CTPaHBI M MUPA;

— WCHOJNB30BaHWE Ha YpOKax HWH(OpPMAIWH, 3aTParuBarolleil BaXKHBIE COIMAIBHBIE,
HPaBCTBEHHBIC, STUUECKUE BOITPOCH.

¢ lcronp30BaHNE BOCIUTATEIBHBIX BOBMOYKHOCTEH COJIEpIKaHMsI yUeOHOTO ITpeMeTa st
(GopMUpOBaHHUS Y OOYYAIOIMIUXCS POCCHMCKUX TPAJIUIIUOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COITMOKYJIbTYPHBIX IIEHHOCTEH depe3 MOoJ00p COOTBETCTBYIOUIMX MPOOJIIEMHBIX CHTYAIlUd ISt
00CyXJIeHus B KJ1acce.

e HuumuupoBanue OOCYXICHHWHA, BBICKa3bIBAHUW CBOETO MHEHHS, BBIPAOOTKH CBOETO
JTUYHOCTHOTO OTHOILIEHUSI K U3Y4aeMbIM SIBJICHUSM U IIPOUCXOAAIINM COOBITHSM.

e BiitoueHue B YpOK UTPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOAJepKaTh MOTUBALIUIO
00yyaromumxcs K MoJIy4eHUI0 3HAaHUH, HaJTaKUBAHUIO TIO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIIEHUHN B
KJ1acce, IOMOTaloT YCTaHOBIIEHUIO 100pokKenaTeIbHON aTMOoc(ephl BO BpeMsl ypoKa.

e JlpumeHeHne Ha ypOKE HWHTEPAKTUBHBIX (opM pabOThl, CTUMYIUPYIOIIUX
MO03HABATEIbHYI0 MOTUBAIIMIO 00YJaIOLTUXCS.

e [Ipumenenue rpynmnoBoil pa®oTel WM pabOThl B Mapax, KOTOpPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/HOM pabOThI M B3aUMOJICHCTBHUIO C IPYTUMHU O0yJarOIIUMHUCS.

e BpiOop ¥ HCHONB30BaHHE HA YpOKaX METOAOB, METOJIWK, TEXHOJIOTHH, OKa3bIBAIOIINX
BOCIHTATENLHOE BO3/ICHCTBHUE HA IMYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM HIEATIOM, IENIBIO
Y 3aJ]a4aMH BOCTIMTaHUSL.

e HMuunuupoBaHue W TMOANEPKKA HCCIEAOBATENLCKOM AEATEIILHOCTH HIKOJBHUKOB B
(dbopme opraHuzani TPYNNOBBIX W WHAWBUIYAIbHBIX HCCIIENOBaHUI (MUHHU-HCCIEIOBAaHUN),
BKJIIOUEHHE B YPOK PA3JIUYHBIX HCCIEAOBATENBCKUX 3aJaHUi U 3a]ad, 4TO AT BO3MOKHOCTH
oOyyarormmMcss MPHOOPECTH HABBIKUM CAMOCTOSATENBHOTO PEIICHUS TEOPETUYECKON MPOOIEMBI,
TeHEePUPOBaHUA M OPOPMIICHHS] COOCTBEHHBIX THUIOTE3, YBAKUTEIBHOTO OTHOIICHHSI K UY>KUM
UJesiM, TyOTUYHOTO BBICTYIUICHUS, apT'yMEHTUPOBAHHS U OTCTAUBAHUS CBOCH TOUKU 3PEHUS.

e VYCTaHOBJICHHE YBAXXHUTEJIbHBIX, JIOBEPUTEIBHBIX, HE(POPMATbHBIX OTHOIICHUN MEXIY
yYUTENleM U YYeHUKaMH, CO3/IaHHe Ha YPOKaX SMOIIMOHATBHO-KOM(OPTHON Cpebl.
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