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HHOACHUTEJIbBHAA 3AIIMCKA

Pabouas mporpamMma o XuMuM s oOydarommxcsi 8-9 KiiaccoB cocTaBieHa Ha OCHOBe TpeOoBaHMiA K
pe3yibpTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTEeIbHON MPOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus,
npeacTaBieHHbIX B DenepanibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO OOIIETO
oOpa3oBanusi, ¢ y4€TOM pacrpeneJ€HHBIX MO KJaccaM IPOBEPSEMBIX TpeOOBaHUM K pe3yibTaram
OCBOEHHMSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0O0IIEero oOpa3oBaHUS M DJIEMEHTOB
COJIepKaHUsSA, TPEICTABICHHBIX B YHHUBEPCAIHHOM KOJW(PHUKATOpPE 1O XMMHH, a TaKKe Ha OCHOBE
[TpumepHO#t IpOrpaMMbI BOCIIUTaHUSI 00YUYAIOIIMXCS IPU TIOIyY€HHH OCHOBHOTO OOIIEro 0Opa3oBaHus
nu cyuérom Konmemmuu mnpenongaBaHus ydeOHOTO mpeamera «XHMHUsS» B 00pa30BaTENbHBIX
opranuzanusx Poccuiickoit @enepanuu, peaan3yomnux OCHOBHbIE 00111€00pa30BaTEIbHBIC TPOTrPAMMBI
(yrB. Pemennem Komernn Munnpocseuienust Poccun, nporokosn ot 03.12.2019 N I1K-4BH).

OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O TIPEJMETA «XUMUSI»

Bxnaxg yuebHOTO mpemmera «XuMus» B JIOCTHDKEHHE II€J€il OCHOBHOTO 00I1Iero oOpa3oBaHUS
00yCIIOBJIEH BO MHOIOM 3HAY€HHEM XMMHMUYECKON HAayKu B MO3HAHUM 3aKOHOB MIPUPOJbI, B Pa3BUTUU
MIPOM3BOIUTENBHBIX CUJI O0IIIECTBA U CO3/JTaHUU HOBOM 0a3bl MaTepuabHON KyJIbTYpHI.

XUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HayK paclpocTpaHWia CBOE BIMSHHE Ha Bce 00nacTu
YeJI0BEYECKOr0 CYIIECTBOBAHHUS, 3a/lajla HOBOE BUACHHE MHpA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYphl, HEOOXOJUMBIM YCIOBUEM >KU3HU OOIIECTBA: 3HAHUE XUMUHU CIY>)KUT OCHOBOM ISt
(GbopMHUpOBaHMSI MUPOBO33PEHHUS UYEJOBEKAa, €ro MPEJCTaBICHUH O MaTepUaIbHOM €IMHCTBE MUPA;
BAKHYIO POJIb UTPalOT GOpMUpPYyEMble XUMHUEH MPEICTaBICHHsI O B3aUMOIIPEBPALIEHUSX SHEPTUU U 00
SBOJIIOIMM BEIIECTB B MPUPOJIE; COBPEMEHHAsi XUMHUsI HalpaBjieHa Ha pelieHHe rio0allbHbIX MpoliieM
YCTOMYHMBOIO pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, SHEPre€THUUECKOW, MHUIIEBOM M IKOJOTHYECKOU
0€30macHOCTH, POOJIEM 31paBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromiero 3Haue€HUss XMMHUM B JKM3HHU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOT0o oOpa3oBaHus. B miuaHe conuanu3alnyy OHO SIBJISIETCS OAHUM U3 YCIOBHM (OpMHUpPOBaHUS
WHTEJUIEKTA JUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY U€JIOBEKY XMMHYECKHE 3HAHUS HEOOXOAUMBI AJisi MPHOOpeTeHus: 0OUIeKyIbTypHOTO
YPOBHS, TO3BOJISIIOLIETO YBEPEHHO TPYAWUTHCS B COLMYME W OTBETCTBEHHO Y4YacTBOBAaTh B
MHOTOOOpa3HOM >KU3HU OOLIeCTBa, A OCO3HAHMSI BaXXHOCTH PA3yMHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U 37I0POBBIO IPYTHX, K OKPYKaroUled MPUPOJHOU Cpele, JUIsi TPaMOTHOIO MOBEAECHUS IpU
HCIIOJIb30BAHUN PA3JIMYHBIX MAaTEPUAIOB U XMMUYECKUX BEUIECTB B IOBCEIHEBHOM KU3HM.

XuMmuyeckoe 00pa3oBaHrEe B OCHOBHOM IIKOJIE SIBJIsieTCs 0A30BBIM 0 OTHOIIEHHIO K CUCTEME OOILEro
XUMHYECKOTO 00pa3zoBanus. [105TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEaTU3yeT MPHUCYLIUE
o0lieMy XMMHUYECKOMY OOpa30BaHMIO KIIIOUEBHIE IIEHHOCTH, KOTOPbIE OTPa)KaloT TOCYIapCTBEHHBIE,
OOLIECTBEHHbIE M WHIUBUIYalIbHbIE MOTPEOHOCTH. DTUM OINpPEAESeTCs CYIIHOCTh OOIIeH CTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHUS 00YJAIOIIUXCS CPEACTBAMU YUeOHOTO IpeameTa « XUMUS.

W3yuenne mnpeamera: 1) cmocoOCTByeT peanu3ald BO3MOXKHOCTEH Ui CcamMOpa3BUTUS U
(dbopMHUpOBaHUS KYJIBTYpPBI JINYHOCTH, €€ oOuIeil 1 (QyHKIIMOHATBEHOW IPaMOTHOCTH; 2) BHOCUT BKJIaJ B
(bopMHUpOBaHKME MBIILICHUS U TBOPUYECKUX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CaMOCTOSITENIbHOM
y4eOHOM MeATeNbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOIUMBIX Kak
B IMOBCEIHEBHON JKM3HH, TaK U B NPO(ECCHOHATbHON AEATENbHOCTH; 3) 3HAKOMHT CO CHEIUPUKOI
Hay4yHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOIO B3IVIsIa HA €IUHCTBO MPHUPOABI U YEJIOBEKa,
SIBJIICTCSI OTBETCTBEHHBIM 3TAalloM B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH MOAPOCTKOB;
4) cnocobcTByeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOILICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K
IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 00Pa30BAHUE IIKOJIBHUKOB.

Ha3BanHble HampaBieHUs: B 00y4eHUH XUMHH 00€CIIeUnBaIOTCs Celn(UKO coaepikanus npeaMera,
KOTOPBIM SBJISIETCS MEJarorn4eckyd aJalnTHPOBAaHHBIM OTpakeHHWeM 0a30BOH HayKd XUMHUHM Ha
ONPEIEIEHHOM dTale €€ pa3BUTHS.

Kypc xuMun 0CHOBHOM HIKOJIBI OPUEHTHPOBAH Ha OCBOCHUE O0YJAIOIIMMUCS OCHOB HEOPraHUYECKOM
XMMUHU ¥ HEKOTOPBIX TOHATHH U CBEeIeHHH 00 OTJETBHBIX 00BEKTaX OPraHNUECKON XUMUH.

CtpykTypa cojep:kaHus npeaMera chopMUpOBaHA HA OCHOBE CHUCTEMHOTO MOX0Ja K €ro N3Y4eHHUIO.
CopnepxaHue CKIAIBIBAETCS M3 CUCTEMBI MOHATUH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CHCTEMBI
NOHATUH O XHMMHUYecKoM peakuuu. OOe 3TH CHUCTEMBbl CTPYKTYpPHO OpPraHM30BaHbl MO MPUHLUIY



IIOCJIEOBATEIBHOIO Pa3BUTUSl 3HAHUN HA OCHOBE TEOPETHYECKUX IPEACTABICHUI pPa3HOTO YPOBHS:
ATOMHO-MOJIEKYJIIPHOI'O YYEHHMs KaK OCHOBBI BCErO €CTECTBO3HAHUsA, YpoBHs Ilepuoanueckoro 3akoHa
JI. 1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XMMMH, YYEHUs O CTPOCHMHM aTOMa U XUMHUYECKOH CBS3H,
MPEJCTAaBICHUNA 00 IEKTPOJUTHYECKON JAUCCOLMAIMU BEIIECTB B pacTBOpax. TeopeTHyecKre 3HaHUS
paccMaTpUBAIOTCS Ha OCHOBE SMIIMPHUYECKH TIOJYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCIIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIOJIHSS (DYHKIMU OOBSICHEHUS! U IPOTHO3HUPOBAHUS
CBOMCTB, CTPOCHHMS U BO3MOKHOCTEH ITPAKTUYECKOIO IIPUMEHEHHMS U ITOTYy4EHUS N3y4aeMbIX BELIECTB.

Takas oprann3anus comepkaHus Kypca CHOCOOCTBYET NMPEACTABICHUIO XUMUUECKON COCTaBIIAIOMIEH
Hay4yHOM KapTHHBI MHUpA B JIOTUKE €€ CUCTEMHOM Ipupoipl. TeM cambiM 00ecriedrBaeTCsl BO3MOKHOCTD
(dbopmupoBaHus y 00y4aromuxcs NEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHMIO U METOJIaM TTO3HAHHS B
HayKe. BaXHO TakKe 3aMeTHTh, 4TO OCBOCHHE COJEP)KAHMSA Kypca IPOUCXOIUT C IPHUBICUYECHUEM
3HAaHUN U3 paHee U3YUYEHHBIX KypcoB: «Okpyxawomuid mupy», «buonorus. 5—7 knaceb» u «dusuka. 7
KJIACC».

MECTO YYEBHOT' O TIPEJIMETA «XUMUs» B YYUEBHOM IIJIAHE

B cucreme o061ero oOpazoBaHus «XuMus» NprU3HAHA 00513aTENbHBIM Y4€OHBIM IPEIMETOM, KOTOPBIN
BXOJIUT B COCTaB MpeaMeTHON 001acTh «EcTecTBEHHO-HAaYUHbIE TPEAMETHD.

VY4eOHbIM MIaHOM Ha €€ u3ydeHHe OTBe[eHO 136 yueOHBIX yacoB — IO 2 4. B Hexeno B 8 U 9
KJIacCcax COOTBETCTBEHHO.

HEJIM U3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMS»

K HanpaBneHuio nepBOCTENEHHON 3HAUMMOCTH MpU peanus3anuu oO0pa3oBaTeNbHBIX (DYHKUIMN
npeaMeTa «XUMHS TPAJAUIMOHHO OTHOCAT (OPMHUPOBAHHE 3HAHUN OCHOB XMMHYECKOW HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYECKOM NEeATENIbHOCTH 4YeJOoBeKa M Kak OJIHOTO W3
KOMITOHEHTOB MHUPOBOM KyJIbTYphl. 3aJaua MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX
3HAHUH — BAXKHEUIUX (PAKTOB, MOHATHUH, 3aKOHOB M TEOPETHUYECKHX IOJOXKEHUU, IJOCTYITHBIX
000011eHNIT MUPOBO33PEHYECKOIO XapaKTepa, SA3blKka HAayKd, 3HAHUIl O HAy4HBIX METOJaX H3y4YEeHHs
BEIIECTB M XUMHUYECKHX peaklUMid, a Takke B (OPMHUPOBAHMM W DPA3BUTUM YMEHHH M CIOCOOOB
NEeSITEeIbHOCTH, CBSI3aHHBIX C I[UIAaHUPOBaHHEM, HaONIOJEHUEM M MPOBEACHUEM XHMHUYECKOTO
AKCIIEPUMEHTA, COOJIOJICHUEM TIpaBWJI O€30MacHOro OOpaIleHus ¢ BEIIECTBAMH B TIOBCEIHEBHOM
KU3HU.

Hapsiny ¢ sTuM nenu u3ydeHus npeaMera B IMPOrpaMME YTOUHEHBI M CKOPPEKTUPOBAHBI C YUETOM
HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOro oOmiero obpazoBanus. CeroaHs B oOpa3oBaHHH 0CO00
3HAYUMOM TMpU3HAETCS HANpaBICHHOCTh OOy4eHHS Ha pa3BUTHE W CaMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ MHTEIEKTa U 00MIel KylbTypbl. O0ydeHne YMEHHMIO YYUTHCS U MPOJIOJIKATh CBOE
o0pa3oBaHHE CaMOCTOSATEIbHO CTAHOBUTCS OJTHOM M3 BaKHEUIINX (QYHKIMM y4eOHBIX MPEIMETOB.

B cBs3M ¢ 3TUM npu U3y4eHUH MpeIMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEee 3HaUeHHe Tpuoopenu
TaKue LeNH, Kak:

q)OpMI/IpOBaHI/IC HHTCIIJICKTYAJIbHO paBBHTOﬁ JINYHOCTHU, TOTOBOM K CaMOO6pa3OBaHI/IIO,
COTPYAHHUUICCTBY, CAMOCTOATCIIBHOMY IIPUHATHIO pemeHHﬁ, crmocoOHoOH alalITUPOBATLCA K 6BICTp0
MCHAIOIUMCSH YCIIOBHUAM KU3HU,

HaIpPaBJIEHHOCTh 00YYEHHUs HAa CUCTEMATHUECKOE MPUOOIIEHUE yYaIIUXCsl K CAMOCTOSTENbHOMN
MO3HABATEIHHOMN JATEIbHOCTH, HAYUHBIM METOaM MO3HaHUs, GOPMUPYIOIINM MOTHUBAIUIO U
pa3BHUTHE CIIOCOOHOCTEN K XUMUU;

obecrnievyeHne yCIoBHii, CTOCOOCTBYIONIUX MPHOOPETEHUIO 00YJaIOIIUMHUCS OTIBITA Pa3HOOOPa3HOM
JeSITeNLHOCTH, MO3HAHUS 1 CAMOTIO3HAHMSI, KITFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHIIN ),
HMMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIs1 Pa3IMYHbIX BUJOB JI€ATEIbHOCTH;

q)OpMI/IpOBaHI/IC yMCHI/Iﬁ OOBSCHATD U OLCHUBATD ABJICHUA OKPYKAOMICTO MHUPAa HA OCHOBAHUN
3HAHUH U OIIbITA, TTOJIYYCHHBIX ITPU U3YUYCHUH XUMUU;



¢dbopmupoBanue y 00yJaronxcs T'yMaHUCTHUECKUX OTHOILIEHHH, TOHUMAaHUS [IEHHOCTH XUMHUYECKUX
3HAHUH U1 BBIPAOOTKHU SKOJIOTUYECKU 1EJIeCO00Pa3HOro MOBECHUS B OBITY U TPYIOBOU
JEATENBHOCTH B LIEJISIX COXPAHEHUs CBOETO 370POBbS U OKPYXKAIOLIEH IIPUPOHON CPEIbI;

pa3BUTHE MOTHUBAIIMH K 00YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEGHHSI 00IIIEUEIOBEUYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Npodmits u
HaIPaBJIEHHOCTH JAJIbHEUIIETO 00yUEeHMUSL.

Conepxxanue y4eOHOro nmpeamera
8 ki1acc

IlepBoHayajbHbIEe XUMHYECKHE OHITHS
[Ipenmer xumuu. Ponp xumuu B kU3HH yenoBeka. Tena u BemectBa. PuU3HUECKUE CBOMCTBA BEUIECTB.
ArperatHoe cocrosiHMe BewecTB. [IoHSATHE O MeTOAAaX MO3HAHMS B XMMHMHM. XUMHUS B CHCTEME HayK.
UucTteie BemecTBa 1 cMecH. CriocoObl pa3ieNIieHus CMECEH.
ATOMBI U MOJIEKYJIbl. XUMHUYECKUE dN1eMeHThl. CUMBOJIbI XMMHUECKUX 31€MEHTOB. [IpocThie u cioxHbIe
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.
Xumunyeckass popmyna. BalleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemecTB. OTHOcuTeNnbHasE aToMHas Macca. OTHoOcHUTeNnbHas MOJIEKyNspHas macca. MaccoBas J0Jist
XMUMHMUYECKOTO AJIEMEHTA B COCMHEHHH.
Ouznyeckue U XMMUYECKHUE SBICHUS. XUMUYECKasi peakius U e€ Mpu3HaKku. 3aKOH COXPaHEHHS] MaccChl
BeleCTB. XUMUYecKkue ypaBHeHus. Kiaccudukanus XuMHUUECKUX peakiuil (CoeTuHeHus], pa3ioxKeHHs,
3aMeleHus, oOMeHa).
XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYJI0M, ¢ paBuiIaMH paboThl B JlabopaTopuu
u npuéMmamu oOpailieHus ¢ J1abopaTOpHBIM OOOPYAOBAHHMEM; H3Y4YEHHE W ONHCaHHWE (HU3HUECKUX
CBOMCTB 00pa3l0B HEOPraHWYECKUX BEIIECTB; HaOMIoAeHHe (U3NYecKuX (IJIaBJICHHE BOCKa, TasHUE
JbJa, pacCTUpPAHUE caxapa B CTYIKE, KUMIEHUE U KOHJEHCAlMsl BOJbI) M XUMHUUYECKUX (TOpPEHHE CBEYH,
MPOKaJUBaHUE MEIHOW TPOBOJIOKH, B3aWMOJCHCTBHE MeNla C KHCIOTOW) SIBJICHWUHW, HAONIOJACHUE H
ONHCAHHE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX pEaKIHil (pa3jokeHHe caxapa, B3auMMOJIEHCTBUE
CEPHOM KHCIOTBHI C XJOpUIAOM Oapus, paznoxenue ruapokcuna wenu(ll) npu HarpeBanuu,
B3auMOJICicTBUE kene3a ¢ pacTBopoM cosm meau(ll)); m3yuenue cmocoOoB paszzieneHusi cMmecei (c
MOMOIIBI0O MarHuTa, (QUIbTPOBaHUE, BbIMApUBAHMUE, IUCTUIULILMS, XpomaTorpadus), mpoBenecHUe
OUMCTKHA T[IOBAapeHHON cojM; HAOMIOJEHHE U OIMUCAaHHE pPe3yJIbTaTOB IMPOBEJCHHS  OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs MacChl; CO3/IaHUE MOJIENIe MOJIEKYI (IIapOCTEPKHEBBIX).
BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bosgyx — cmecsk razos. CocraB Boznyxa. Kucinopong — anemeHT u npoctoe BemectBo. Haxoxaenue
KHCIIOpO/ia B IMpHUpoje, (uU3MYecKHe U XHMHUYECKHe CBOMcTBa (peakuuu ropeHus). OKCUAbL.
[Ipumenenne kucmopoaa. CrnocoObl MOMy4eHHUs KHUCIOpOAAa B JIaOOPAaTOPUH M IMPOMBIILIEHHOCTH.
KpyrosopoT kucnopoaa B npupojae. O30H — aioTporHas MoauduKaius KUCI0opoa.
TemnoBoit 3¢ppexT xumudeckoil peakuuu, TEPMOXUMUYECKUE ypaBHEHUS, 9K30- U HHAOTEPMUUYECKUE
peakiuu. TomnuBO: yroib M MeETaH. 3arps3HEHHE BO3AyXa, YCHIEHHE MapHUKOBOro 3ddekra,
pa3pyllieHre 030HOBOTO CJIOSL.
Bonopon — »anmemeHT u mpoctoe BemiecTBO. HaxoxkaeHue Boaopoja B mpupoze, (uzuueckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOObI MomydeHus. KucnoTel u conu.
KomnuectBo BemiectBa. Moisib. MonsipHast Macca. 3akoH ABorajpo. MomsipHblii 00bEM razoB. Pacuérsl
10 XUMUYECKUM YPaBHEHHUSIM.
duznyeckue cBoicTBa BoAbl. Boxa kak pactBoputens. PacTBopel. HachllieHHbIE M HEHACBHIICHHBIE
pactBopel. PacTBOopuMOCTh BemiecTB B BoJe. MaccoBas JOJs BELIECTBA B PAacTBOpe. XHUMHUYECKUE
cBoiicTBa BoAbl. OcHOBaHMsA. Posb pacTBOpPOB B NMpUPOAE M B KU3HU ueioBeka. KpyroBopor BoIbl B
IIpUpOE. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.
Knaccugukanus Heopranndeckux coenuHenuit. Oxcuapl. Knaccupukaus okCcuaoB: cojieo0pasyromme
(ocHOBHBIE, KHUCJIOTHblE, amMmdoTepHble) U  HecojeoOpasyrome. HomeHkmaTypa  OKCHIOB
(MexxyHapoaHas M TpuBHaibHast). PU3NUYECKME M XUMHUYECKHE CBOHCTBa OKcHAOB. llomydenue
OKCH/IOB.



OcnoBanms. Knaccudukanuss ocHOBaHMM: IIENOYM M HEpacTBOpPHMbIe OCHOBaHHs. HomeHknatypa
OCHOBaHUHM (MeXAyHapoAHas W TpuBHaibHas). dusnueckrue W XUMUYECKUE CBONCTBA OCHOBAHMM.
[Tosyuenne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. HomeHknmarypa KHCIOT (MEXKIyHApogHass W TPUBUAIBHAS).
@uU3NYECKUE U XUMHYECKHE CBOMCTBA KUCHOT. Psn aktuBHocTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknarypa comneit (MexayHapoHas U TpuBuaiabHas). OU3nueckue U XMMHUECKHE CBOMCTBA
conei. [lonyuenue comnen.

['eneTnyeckas CBsI3b MEXKY KJIaCCAaMH HEOPTaHUYECKUX COCAMHEHUH.

XUMHUYECKUN OKCIIEPUMEHT: KayeCTBEHHOE OTPEICICHUE COJACpPkKAHUS KHUCIOpPOJa B BO3IYyXE;
[OJIyueHue, coOupaHue, pacro3HaBaHHME W  HU3YyYEHUE CBOWCTB  KHCIOpOJad; HaOIIoAeHHE
B3aMMOJICIICTBUS BEIIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HUKHOBEHHUS U TIPEKPAIICHHUS TOPECHUS
(Toxapa); O3HaKOMJICHHE ¢ 00pa3lamMH OKCHIOB M OIHCAHHWE WX CBOWCTB; IMOJIydeHHE, COOMpaHUeE,
pacro3HaBaHUE U HM3y4Y€HHE CBOMCTB BOJOpoja (TOpPEHHE); B3aUMOJECHCTBHE BOJOPOJA C OKCHUIOM
Menu(Il) (BO3MOXHO  WCIMOJIb30BAaHUE  BHJJACOMATEpPUAIOB); HaOMIOACHHE OOpa3IlOB  BEIIECTB
KOJIMYECTBOM | MOJNIb; HcCcleoBaHWE OCOOCHHOCTEH PAcTBOPEHHS BEIIECTB C  Pa3IMYHOM
pacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIIEHHONM MAaCCOBOW JOJIEd pPAaCTBOPEHHOTO
BEILIECTBA; B3aUMOJICUCTBUE BOJBI C METaUIaMH (HaTpUEM U KaJlbIleM) (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAJIOB); OMNpEIEICHUE PACTBOPOB KHUCIOT U TIEJOYEH C TMOMOINBI HHIAUKATOPOB;
uccaeaoBaHue 00pas3loB HEOPTaHWYECKUX BEIISCTB PA3IMUHBIX KIIACCOB; HAONIOJCHHE W3MEHEHUS
OKpacKH MHIMKATOPOB B PacTBOpax KHUCIOT U Ilenoueil; n3ydenue B3auMoeiicteus okcuaa meau(ll) c
pacTBOPOM CEPHOWM KHUCJIOTHI, KHCIOT C METajUlaMH, pPEaKIuid HEeUTpaau3aluu; TOJIyYCHHE
HEPAaCTBOPUMBIX OCHOBAHUWHM, BBITECHEHHE OJIHOTO MeTajla JPYTUM W3 PacTBOpPa COJH; pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHele KiIacchl HEOPTaHUIECKUX COSTUHEHUN.
Iepuoanuecknit 3akoH u Ilepmoanueckass cucrema xumuyeckux d1emeHtToB /I. U. MenpgeseeBa.
Crtpoenne aToMoB. XuMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBbie MOMBITKK KJIacCUPUKAIIMN XUMUYECKUX 3JIeMEHTOB. [IoHSATHE O Tpymax CXOJHBIX 3JIEMEHTOB
(IIe7oYHBIE W IIEJIOYHO3EMENbHbIE METaJUlbl, TaJoreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOpHIE
00pa3yroT am(pOTEpHBIC OKCUBI U TUIAPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepmoamdeckass cucrema xumudeckux d3nemeHtoB . . Menaeneesa.
KopoTkonepuoanas u nnmuaHonepuogHas Gopmer [leproaudeckoit CHCTEMBbI XUMHUECKHUX 71eMeHTOB Jl.
N. Menpeneea. Ilepuonel u rpynnel. @U3nyeckuil CMBICH MOPSAKOBOrO HOMEPA, HOMEPOB MEPUOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sjep. M3otonbl. DnekTpoHbl. CTpOoeHHE AIEKTPOHHBIX 000JI0YeK
atoMoB nepBeiX 20 xuMuueckux dieMeHToB Ilepmommueckoit cuctemsl [I. U. Menneneena.
XapakTepucTUKa XHMHYECKOTO 3J€MEHTa M0 ero mnojoxeHutro B llepuommueckoit cucreme /JI. U.
Meunneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aTOMOB XHUMHYECKMX JJIEMEHTOB, METaUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TIpynmam M nepuoaaM. 3HaueHue llepuogumueckoro 3akoHa H
[lepuoanueckoil CUCTEMBbl XMMUYECKUX AJIEMEHTOB JJIs pa3BUTUS Hayku U npaktuku. . 1. Menaenees
— YUY€HBIN U IPAXKIaHMH.

Xumuyeckasi cBs3b. KoBaneHTHas (moyispHass W HEMOJSIpHAs) CBS3b. OIEKTPOOTPHULATEIHHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenbp oxucneHusd. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [lporeccsl OKuciaeHuss u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH SKCIIEPUMEHT: U3yudeHUE OOpaslloB BEIIECTB METAJIOB M HEMETAIJIOB;, B3aUMOICHCTBUE
TUAPOKCHIA IIMHKAa C PAacTBOpAaMU KHUCJIOT M IIEN0Yel; MPOBEICHHUE OIBITOB, WILIIOCTPUPYIOIINX
MIPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peaklnii (TOpeHHe, PeaKIuK Pa3ioKeHUs, COSAUHEHN ).

9 KJacc
BemecTBo n XumMmHuyecKasi peakuus
[lepuonnueckuii 3akoH. Ilepmommueckass cucrema xumuuyeckux osnemeHtoB [[. M. Menaeneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB XMMHUYECKHUX JJIEMEHTOB IMEPBBIX TPEX
MIEPpUOJIOB, KM, KaJdblUHUsl M HX COEAUHEHHM B COOTBETCTBUM C IIOJOKEHUEM DJJIEMEHTOB B
[Iepronueckoy CUCTEME U CTPOEHUEM UX aTOMOB.



CrpoeHue BemiecTBa: BUAbl XMUMMUYECKON CBS3U. THIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTH
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHWMYECKUX BEIIECTB (MEXAYHAPOJHAsS W TPUBUAIbHASA).
XUMHYECKUE CBOMCTBA BEIIECTB, OTHOCALIUXCSA K Pa3IMYHbIM KilacCaM HEOPraHWYECKUX COEAMHEHUH,
IFE€HETUYECKas CBA3b HEOPraHUYECKUX BELIECTB.

Knaccugukanuss XaMU4ecKUX peakiuii o pazInyHbIM MpU3HAKaM (IO YUCIY M COCTaBY y4acTBYIOLIHX
B pEaKIUH BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 HU3MEHEHHIO CTEICHEH OKHCICHHS XUMHUYECKUX
3JIEMEHTOB, O OOpPaTUMOCTH, IO YYaCTUIO KaTalu3aropa). DK30- U JSHAOTEPMUYECKUE DPEAKLIMH,
TEPMOXUMUYECKHE YPAaBHEHUSI.

[TonsiTe 0 CKOpOCTH XUMHUYECKOW peakuuu. [loHsTne 00 0OpaTHMMBIX M HEOOPATUMBIX XMMHYECKHX
peakuusix. [loHATHE O TOMOTEHHBIX U T'€TEPOreHHbIX peakuusax. [loHATHE 0 XMMHYECKOM PaBHOBECHUU.
@DakTOpBl, BAUSIOLINE HA CKOPOCTh XUMUYECKOHN PEAKLIMU U MOJIO)KEHUE XUMUYECKOTO PAaBHOBECHSI.
OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE peaxuu, AJIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTEIbHOU peakiuu. CocTaBlieHuEe ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUi ¢
HCI0JIb30BAHUEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopust >IEKTPOIUTUUECKON AUCCOLMALNU. DIEKTPOJUTHI U He- DJEKTPOJUTHl. KaTHOHBI, aHUOHBI.
MexaHn3M JUCCOLMAlMK BELIECTB C Pa3IMUYHbIMHU BUJAMH XUMHUYECKON cBsi3U. CTENeHb AUCCOLMALINU.
CusnbHbIe U c1a0ble JIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YcinoBus NpOTEKaHUsl peakliiii HOHHOTO 0OMEHa, TIOJHBIE U COKpaIlEHHBIE
MOHHbIE ypaBHEHHUS peakuuil. CBoilcTBa KHCIOT, OCHOBaHHMH M coJied B CBETE IpEACTaBICHUN 00
ANIEKTPOJIUTHYECKON nuccounanuu. KauecTBeHHbIe peakiiui Ha noHbL. [loHATHE 0 ruaponu3e comneil.
XUMUYECKUH AKCIEPUMEHT: 03HaKOMJICHHE C MOJESMHU KPUCTAITTMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIIECTB — METAJUIOB M HEMETayuloB (rpadura M ajiMasa), CIOKHBIX BEIIECTB (XJIOpUIa HaTpHs);
HCCIIEIOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOHN peakiuu OT BO3JEHCTBUS PA3IMYHBIX (DAKTOPOB;
HCCIIEIOBAaHUE AJIEKTPOIPOBOIHOCTH PACTBOPOB BEUIECTB, MPOLIECCa IUCCOLMALIMU KUCIOT, IIeouel U
cojieil (BO3MOXKHO HCIOJIb30BaHUE BUJICOMATEPHANIOB); IPOBEIECHUE OIBITOB, WUIIOCTPUPYIOLIUX
MIPU3HAKK MMPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa (0Opa3oBaHMe OcajiKa, BhIJICIEHUE ra3a, 00pa3oBaHue
BO/Ibl); OTIBITOB, MIITIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peakiuu pasjoKEHHUs, COEIWHEHUs); pAaclo3HaBaHHE HEOPraHWYECKHX BEIIECTB C MOMOIMIbIO
KaueCTBEHHBIX pEeaKLUi Ha HOHBI; pEIIeHHE FKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTaibl u MX coeJUHEHUS

OOmiasi xapakTepucThka rajnoreHoB. (OCOOCHHOCTH CTPOCHHsSI aTOMOB, XapaKTepHbIE CTEIEHH
okucinenus. CtpoeHue u (U3NYECKUE CBOWCTBA MPOCTHIX BEHIECTB — TaJOreHOB. XHUMHUYECKUE
CBOMCTBa Ha mpuMepe xJopa (B3aUMOJCHCTBHE C MeTalUlaMH, HEMeTallaMu, IIeJoYyaMu).
XnopoBogopoa. CossiHasi KUCIIOTa, XMMUYECKUE CBOWMCTBA, MOJIy4eHue, puMeHeHnue. JleiictBue xinopa
1 XJIOPOBOJIOPO/Ia HA OPTaHU3M 4eloBeka. BaxkHeilne Xopuapl U MX HaX0XKIEHUE B IIPUPO/IE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
CTETIeHU OKUCIICHHUS.

CrpoeHue u (QU3MYECKHE CBOMCTBAa NPOCTBHIX BEIIECTB — KHUCIOpPOJAa M Cepbl. AJJIOTPOIHBIE
MoAU(UKAIIMN KUCIOPOa U cepbl. XUMHUECKHUe cBOMCTBa cepbl. CepoBOIOPO/I, CTpOCHHUE, (PU3UUECKHE
U XUMHYECKue cBOMcTBa. OKCHUIBI cepbl KaK MPEACTABUTENH KHUCIOTHBIX OKCHIOB. CepHasi KUCIOTa,
¢dbusznueckue U XMMHYECKHe CBOMCTBa (OOIIMe Kak MPeJCTaBUTEN Kilacca KHCIOT U creuuduyeckue).
XUMUYECKHE PEaKIMH, JIeKAIIMe B OCHOBE MPOMBIIIJICHHOTO CHOC00a TMOJTy4eHUs CEPHOU KHCIIOTHI.
[Tpumenenue. Conu cepHON KUCIOTHI, KAUeCTBEHHAsl peaklus Ha cynbpar-uoH. Haxoxxaenue cepsl u eé
COCIMHEHUN B mpupoje. XHUMHUYECKOE 3arps3HEHUE OKPY)KAIOIIEH CpeAbl COEAVHEHUSMH CEpBI
(KUCIIOTHBIE JI0K/U, 3arPA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro MpeloTBpaILCHHS.

OOmiast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHS AaTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHEe B Tpupoje, (uznueckue M XUMHUUYeckue cBoicTBa. KpyroBopor as3ora B
npupoje. AMMHAK, ero (U3MYEeCKHe M XUMHUYECKHE CBOICTBa, mojiydeHue u mnpumeneHue. Comiu
aMMOHHMsI, UX (U3NYECKUE U XMMUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha HOHBI
aMMOHUS. A30THas KHCIOTa, e€ TMoJydeHue, (U3MYecKue W XHMHUYeCKHe CBoicTBa (0o0mue Kak
NPEJCTaBUTENs Kiacca KUCIOT U crenuduueckue). Mcnonp3oBaHMe HUTPATOB U COJIEH aMMOHHUS B
KayecTBE MHUHEPAIbHBIX YH0oOpeHHi. XUMHYECKOoe 3arpsi3HEHHE OKpYXKarolled cpeibl COeIMHEHUSIMU
a30Ta (KUCIOTHBIE JOXK]IU, 3arpsI3HEHUE BO3/lyXa, TOYBBI U BOJOEMOB).



®ocdop, amrorpornHble Moaudurauuu ¢ochopa, ¢uznyeckrne M XUMHUECKHE cBoiicTBa. Oxcun
docdopa(V) u hochopHas kucnora, pU3NIecKre U XUMUUIECKUE CBOMCTBA, ToNydeHue. Vcrnonp3oBanue
¢docdaToB B kauecTBe MUHEPATBHBIX YIOOPEHUH.

OOmiast xapakrepucTuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIC
CTETICHU OKUCIICHUSI.

VYraepon, aluIOTpONHbIE MOAW(UKAIIMKN, PACIPOCTPAHEHHE B MPHUPOJE, (PU3MYECKHE U XUMUYECKHE
cBoiictBa. Axacopbuus. Kpyroopor yrimepoma B mpupoae. Okcuasl yriiepona, ux (Qu3M4ecKkwe u
XMMUYECKHE CBOWCTBA, ACHCTBHE HA KMBBIE OPraHU3MBI, MOJIy4YE€HHE U MPUMEHEHHE. DKOJOTHYECKHE
npobnemsbl, cBs3aHHbIe C okcuaoM yriepoaa(IV); rumoreza rno0adbHOTO MOTEIUICHUS KIMMATa;
napHUKOBBIA d(¢dekr. YrompHas kucinora u e€ coim, WX (U3MYECKHEe U XUMHUYECKHE CBOICTBa,
noJiydeHue u npumeHenne. KadectBeHHast peakuus Ha KapOOHAT-HOHBL Vcronp3oBaHne KapOOHATOB B
OBITY, MEJIUIIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM XO3S1CTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHUSX yriepoja (MeTaH, 3TaH,
STHJICH, alleTWJICH, STAaHOJ, TJIMIEPHH, YKCyCHas KHcioTa). MIX cocTaB M XMMHYECKOE CTPOCHHE.
[TonsiTe O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: XUpaxX, OENKax, YriIeBoJax — M HMX POJU B JKU3HU
gyenoBeka. MarepraabHOe €IMHCTBO OPraHMUECKUX U HEOPraHUIECKUX COCTMHEHUH.

Kpemnnid, ero ¢pusndeckne 1 XAMHUYECKUE CBONCTBA, MMOJTydeHne U puMeHeHne. CoeTMHEeHUsT KPEMHUS
B npupoje. OOmume npencrasienus o0 okcuae kpemMHuss(IV) u kpemHueBoi kucinote. CHUIMKATBI, UX
WCTIONIb30BaHWE B OBITY, MEIUIIMHE, NPOMBIIUICHHOCTH. BakHEHIIne CTpOUTEIbHBIE MaTepHabl:
KepaMHKa, CTEKJIO, IIeMEHT, O€TOH, ene300eToH. IIpoGmembl 6€30MacHOTO0  HWCIOJIB30BAHUS
CTPOMTENBHBIX MAaTEPHAJIOB B TIOBCEAHEBHOM KHU3HH.

XUMUYECKUH SKCIEPUMEHT: H3ydeHHe OOpa3loB HEOPraHWYeCKUX BEIIECTB, CBOMCTB COJISHOM
KHCJIOTBI; TIPOBEJCHWE KAYECTBEHHBIX PEAKIHWH Ha XIJIOPUA-WOHBI W HAOIIOACHWE MPH3HAKOB HX
MIPOTEKAHMSI; OIBITHI, OTpaXKAONIUe (PU3NIECKHE U XUMHUECKUE CBOMCTBA TAIOTEHOB M UX COCITMHEHUN
(BO3MO’KHO MCHOJIb30BaHUE BUEOMATEPHAIIOB); O3HAKOMIIEHHE ¢ 00Opa3laMu XJIOpUJI0B (TalOreHUI0B);
03HaKOMJIEHHE ¢ 00pa3liaMu cephl U €€ CoOeTMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BUEOMATEPHUAIIOB);
HaboIeHNe mpoiecca oOyriauBaHUS caxapa MoJ JACWCTBHEM KOHIEHTPUPOBAHHOMN CEpHOW KHCIOTHI,
M3y4eHUE XUMHUYECKUX CBOWCTB pa30aBICHHONW CEPHOM KHUCIOTHI, MPOBEACHUE KAaUYECTBCHHON PEaKIUU
Ha cynb(dar-uoH U HabMOeHIE TpU3HAKa €€ MPOTEeKaHUsl; 03HAKOMJICHHE ¢ (U3UYECKUMU CBOMCTBAMU
azota, pochopa 1 uX coequHEeHNH (BOZMOYKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB), 0Opa3iiaMu a30THBIX
u ¢GochOpHBIX yIOOpEHUI; TOTydeHHE, COOMpaHKe, pPaclo3HABaHWE M WU3yYCHUE CBOWCTB aMMHAKa;
MIPOBEJICHUE KAYECTBEHHBIX peakiuil Ha HMOH aMMOHHS U (ocdaT-HOH M H3yYeHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO
HCII0JIb30BAHME BUJICOMATEPUANIOB); U3yUYEHUE MOJIENIe KpUCTAaNIMYECKUX pEemETOK anmasa, rpadura,
¢bymiepeHa; 03HaKOMJICHUE C TIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEUIECTB aKTHUBUPOBAHHBIM YTIIEM
U YCTPOMCTBOM MpPOTHBOTA3a; IMOJy4yeHUe, coOupaHHe, paclo3HaBaHWE U U3y4yeHUE CBOWCTB
YTJIEKUCIIOrO Trasa; MPOBEACHHWE KAaYeCTBEHHBIX peakUUid Ha KapOOHAT- U CHUJIMKAT-UOHBI U U3Yy4EHHE
MIPU3HAKOB MX MPOTEKaHUs; 03HAKOMJICHHE C MPOAYKIUEH CHIMKATHON MPOMBIINUIEHHOCTH; PEIICHUE
AKCIEPUMEHTAJIBHBIX 3334 10 TeMe «BakHel1e HeMeTaIbl U UX COSIUHEHUSD).

MeTtanjibl M UX COeTMHEHUS

OOmiasi xapakTepuCTUKa XHMHUYECKUX OJIEMEHTOB — METAZIOB Ha OCHOBAHUU HUX TMOJOXKEHHUS B
[lepuoguueckoii cucreme xumuueckux snemenToB J[. . MenneneeBa u crpoenus atomoB. CTpoeHue
MeTaJyioB. MeTajuinyeckasi CBSI3b U MeTa/Indyeckass KpUCTaJUIMYecKasi peméTka. JIeKTPOXUMUYECKUI
psAa HampsbkeHMM MertamuoB. DuU3MUecKMe M XUMHUYEcKue cBoiicTBa MeTauioB. OOmme crnocoOsl
MoJIydeHus: MeTayuloB. [ToHsATHE O KOPPO3HH METAUIOB, OCHOBHBIE CHOCOOBI 3aUTHI UX OT KOPPO3HH.
CnutaBsl (cTalib, UyryH, TIOPATIOMUHMNA, OPOH3a) M UX IPUMEHEHHE B OBITY M IPOMBILILIEHHOCTH.
Hlenounsle Mertamisl: mnoJyiokeHue B Ilepuonmueckoil cucreme xumuueckux siemeHtoB [, U.
MeHieneeBa; CTpOCHHE UX aTOMOB; HaxoxAeHue B mpupoje. Pusznyeckue 1 XMMHUYECKHEe CBOMCTBA (Ha
npuMepe HaTpus U Kajus). OKCHIBI ¥ TUAPOKCHUIBI HATPUS U Kanud. [I[puMeHeHne meI0YHbIX MEeTalIoB
U UX COCIMHEHUM.

[lenouHo3emMenbHbIE METAIBl MarHuii M KanbUMi: mojoxeHue B [lepuoandeckoil cucreme
xuMudeckux osnemeHtoB JI. M. MenzeneeBa; cTpoeHHE HUX aTOMOB; HAXOXXJICHHE B MPUPOJE.
dusnuecKkue 1 XMMHUYECKUE CBOWCTBA MarHus W Kanblivs. BakHeimue coeauHeHUs Kanblus (OKCHT,
THJIPOKCU, coiH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.



Amomunuii: nonoxenue B Ilepuoamueckoil cucreme xumudeckux snemeHToB I . MeHnneneesa;
CTPOCHHME aToMa; HaxoXxJeHue B mnpupoje. Dusznueckrue MU XUMUYECKHUE CBONCTBA aAIIOMUHUA.
AmdoTepHbIe CBOMCTBA OKCHIA U THUPOKCH/IA ATFOMUHHUSL.

Keneszo: nonoxenue B Ilepuoanueckoii cucteMe xumuueckux 3nemeHToB . M. Menneneesa; ctpoenue
aToMa; HaxoXJieHue B npupojae. Puznueckue 1 XUMUYECKUEe CBOKCTBA xele3a. OKCUIbI, TUAPOKCHUIBI U
cosm xkene3a(ll) u xeneza(lll), ux cocras, CBOICTBA U MOJIy4YEHUE.

XUMHUYECKUN IKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMi METAJIOB U CIIABOB, MX (PU3NYCCKUMU
CBOMCTBaMM;  M3Y4YEHHME  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOJKHO  MCIIOJIb30BaHUE
BHJIEOMATEpPHAJIOB), OCOOCHHOCTEW B3aMMOJICUCTBUS OKCHUJIA KAJIBbIUS W HATPHUs C BOJOH (BO3MOXKHO
HCII0JIb30BAHNE BUIEOMATEPUAIIOB); UCCIIEI0BAaHUE CBOMCTB KECTKOM BOJBI; MPOLIECcca TOPEHUs Keme3a
B KHUCJIOpoJe (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPUATIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX
peakuuii Ha HMOHBI (MarHus, Kajublius, amtoMuHus, uHka, xene3a(ll) m sxeneza(lll), memu(Il));
HaOJIIOJICHUE W OINKCAaHWE MPOIECCOB OKPAIIMBAHHS IUIAMCHH WOHAMHU HATPUS, Kalus W KaJbIUsI
(BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB); HCCIEIOBaHWE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHMS ¥ TUJIPOKCHUIA ITUHKA;, pElIeHNEe SKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «BakHeume MeTabl
Y UX COCIMHEHUSI.

XHuMHS M OKPYKAIOLIAs cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BemecTBa u maTepuanbl B TOBCEIHEBHOM KU3HU YEJIOBEKA. XUMHUS U
310poBke. bezonacHoe MCIOIB30BaHNUE BEIIECTB M XMMUYECKUX peakuuil B ObITy. [lepBas momornis mpu
XUMHUYECKUX 0KOTaxX M oTpaBiaeHus1X. OCHOBBI IKOJIOTUYECKON IPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHNE
OKpyXarolen cpeapl (mpeaenbHas aomycTumas koHieHTparms BemiectB — I[I/IK). Pomp xumum B
pEIIEHUHN YKOJOTHIECKUX TPOOIIEM.

[IpupoaHble UICTOYHUKH YII€BOJAOPOJOB (yroJib, IPUPOJIHBIN ra3, HeQTh), IPOAYKTHl UX MEPEpabOTKH,
WX POJIb B OBITY U POMBIIIICHHOCTH.

XUMHUYECKUH SKCTICPUMEHT: U3YUYCHHE 00pa3IloB MaTEpPHAJIOB (CTEKIIO, CIIJIaBbl METAJNIOB, MIOJMMEPHBIC
MaTepuabl).

Ilinanupyemblie 00pa3oBaTe/ibHbIE Pe3yJbTATHI

W3ydyeHre XMMHUM B OCHOBHOW WIKOJIE HANpaBJICHO Ha JOCTHKEHHE OOYJaroIIMMHCS JIMYHOCTHBIX,
MeTanpeaIMEeTHBIX U NMPEAMETHBIX Pe3yIbTaTOB OCBOCHUS y4EOHOIO MpeIMeTa.

JIN4YHOCTHBIE PY3YJIbTAThI

JIn4HOCTHBIE PEe3yIbTaThl OCBOCHUS POTrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus JOCTUTAIOTCS B XOJ€
oOyueHusi XMMHH B €IMHCTBE Y4EOHOW U BOCIUTATEIbHOU JesiTeibHOCTH Opranusaiiy B COOTBETCTBUU
C TPAAUIMOHHBIMH POCCUHUCKUMHU COLMOKYJIBTYPHBIMH M JTyXOBHO-HPAaBCTBEHHBIMH LI€HHOCTSIMHU,
NPUHATHIMU B OOIIECTBE TMpaBUJIaMM M HOpPMaMHU I[OBEJEHUS U CIIOCOOCTBYIOT —IIpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIU3AINU 00yUaOIIUXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IHaTprnoTHYecKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€UECTBEHHOMY KyJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACJEIHUIO,
MOHUMAaHMS 3HAYEHUS XUMUYECKOM HAYyKH B KU3HU COBPEMEHHOIr0 OOIIECTBa, CHOCOOHOCTH BIIAJIETh
JOCTOBEpHON HH(OpMAaIMel O MEepPeIOBBIX TOCTHKEHUSX U OTKPBITUAX MHPOBOW M OTEUECTBEHHOM
XMMHH, 3aHHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 0OIIECTBa;

I'paxknancKoOro BOCIMTAHUSA

2) mpeAcTaBICHHUS O COLMANBHBIX HOPMaxX M MpaBUJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIONE3HOW, Yy4eOHO-HCCIeI0BATENbCKOM,
TBOPUYECKON M JIPYTUX BUAAX JIEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JEeSATENbHOCTU
MpU BBINIOJHEHUH Y4YeOHBIX, TMO3HABATENbHBIX 3aJ7ay, BBIIOJHEHUU XUMHUYECKHX OSKCIIEPUMEHTOB,
CO3JaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOMOHMMAHUIO U B3aUMOIIOMOIIM B MPOIIECcCe ITOM
y4eOHOM AESITeTbHOCTH; TOTOBHOCTH OIICHHBATh CBOE IMOBEACHHE M TMOCTYIKH CBOMX TOBApHILEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

IleHHOCTH HAYYHOTO MO3HAHUSA

3) MHPOBO33PEHYECKUX TMPEACTABICHUI O BEHIECTBE M XUMHUYECKOW PEaKIUU, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLIMX OCHOBY ISl HOHMMAaHUS CYILIHOCTH Hay4HOU
KapTUHBI MHpA; MPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS MPHUPOJIBI, B3aUMOCBS3IX
YeJI0BEeKa ¢ IPUPOAHOU CPEZOid, O pOIM XMMHUHU B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;



4) mo3HaBaTENBHBIX MOTHBOB, HANPABICHHBIX HA MOJIyYEHUE HOBBIX 3HAHWUN MO XHUMHH, HEOOXOIMMBIX
I 0OBSICHEHUST HAOI0JaeMbBIX MPOIIECCOB U SIBJICHMIA,

5) mno3HaBaTENbHOW, WHPOPMAIMOHHOW W YHUTATEIhCKOW KYyJIbTYpPhl, B TOM YHCJIC HAaBBIKOB
CaMOCTOSITEIBHOM pab0oThl ¢ Yy4eOHBIMH TEKCTaMH, CIPABOYHOW JHMTEPATYpOU, JOCTYITHBIMHU
TEXHUYECKUMU CPECTBAMU MHPOPMAITMOHHBIX TEXHOJIOTHIA;

6) wuHTEepeca K OOYYEHUI0O M TO3HAHUIO, JFOOO3HATENHLHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa3oBaHUI0, MPOCKTHOW W WCCIEAOBATENbCKOW JAEATETLHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4eHHUsI B JaJIbHEHUIIIEM;

®opMHPOBAHUSA KYJIbTYPbI 310POBbSI

7) OCO3HAaHMS TEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKH Ha
3JI0POBBIM 00pa3 KU3HU, OCO3HAHUS TIOCJICACTBUNA W HEMPHUATUS BPEIHBIX NMPHUBBIYCK (YIIOTPEOICHHUS
QJIIKOTOJISI, HAPKOTHUKOB, KYPCHHUS), HEOOXOJUMOCTH COOIOJACHHS TMpaBWI OC30MACHOCTH TIPH
oOpalleHny ¢ XAMUYESCKIMH BEIIECTBAMU B OBITY U peabHOU KU3HU;

TpynoBoro BocnutTaHus

8) mHTEpeca K MPaKTUUECKOMY M3YUECHHIO Mpodeccuil U Tpyaa pa3IuyHOro poja, YBaXKCHHUE K TPYAY U
pe3ynbTaTam TPYAOBOW JEATEILHOCTH, B TOM YHCJI€ HAa OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHHUM TIO
XUMUHU, OCO3HAHHOTO BBIOOpa MHAMBUAYATHHOW TPACKTOPUHU MPOJOJDKEHUS 00pa3oBaHUsA C y4E€TOM
JUYHOCTHBIX HHTEPECOB U CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M TMOTPEOHOCTEN;
YCHENTHON Tpo(ecCHOHaTbHON JEATENHPHOCTH U Pa3BUTHUA HEOOXOIUMBIX YMEHUW;, TOTOBHOCTH
aJanTHPOBATHCS B IPO(PECCHOHATILHOM Cpelie;

IKOJIOTMYeCKOro BOCIIUTAHUSA

9) 5KOJIOTHUECKH 11€7IeCO00Pa3HOTO OTHOIICHUS K TPUPOJIE KaK UCTOYHHUKY JKM3HU Ha 3eMiie, OCHOBE €&
CYIIIECTBOBAHUS, TTOHUMAaHUS IEHHOCTH 3I0POBOTO M 0€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TICHXHYECKOMY 3/JI0POBBIO, OCO3HAHUS IIEHHOCTH
coOmo/ieHnsT MpaBMiI O€30MMaCHOTO TOBENEHUS MPU padOTe C BEIMIECTBAMH, a TAaKXKE B CHUTYaIUsX,
YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJIEH;

10) cnocoOHOCTH TNPUMEHSTH 3HAHMS, MOJIydaeMble MPH HM3YYCHUM XUMUU, AJS pelIeHHs 3anaad,
CBSI3AHHBIX C OKPYXKAIOIIEW MPUPOJHON CpEOM, MOBBIMICHUS YPOBHS HKOJOTHYECKOW KYJIbTYPBHI,
OCO3HAHHUS TJ00aJIbHOTO XapakTepa AKOJIOTMYECKUX MNpoOsieM M MyTell WX pelIeHUs MOCPeICTBOM
METO/I0B XUMUU;

11) DKOJNOTHYECKOTO  MBIIUICHUS, YMEHUS  PYKOBOJACTBOBAThCSA WM B  [I03HABATEJIbHOM,
KOMMYHHKATHUBHOM U COLIMATIBHON MPaKTHKE.

MeTtanpeaMeTHble pe3yabTaThl

B cocraBe MeTanpeaMEeTHBIX PE3yAbTAaTOB BBIACISAIOT 3HAYMMbIE A1 (POPMUPOBAHUS MHPOBO33PEHUS
oOl1ieHay4Hble MOHATHS (3aKOH, TEOPHsl, IPUHIUI, TUIIOTe3a, (PaKT, CUCTeMa, MPOIlecC, SKCIEPUMEHT U
1p.), KOTOpbIE HCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX MpPEAMETaxX U MO3BOJIAIOT Ha OCHOBE
3HAHUNM M3 3TUX NpeaMeToB (OPMHUPOBATH IMPEACTaBICHHE O LIEJIOCTHOM HAy4YHON KapTHHE MHpa, U
yHHUBEpCalbHbIe ydeOHbIE NecTBUs (IT03HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYISITUBHBIC), KOTOPHIE
obecrieunBarOT (GOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSATEIbHOMY IJIAHHPOBAHUIO M OCYIIECTBICHUIO
y4eOHOM IS TEIbHOCTH.

MertanpeaMmeTHble pe3yabTaThl OCBOCHHS O0pa3oBaTEIbHONW MPOTpamMMbl MO XUMHUU OTPAXKAIOT
OBJIaJICHUE YHUBEPCAIbHBIMU [TO3HABATEILHBIMU JICHCTBUSMU, B TOM YHCIIE:

Ba3zoBbIiMH JornyeckuMHM JelcTBUSIMU

1) ymMeHHeM HCHOIB30BaTh MPUEMBI JIOTHUECKOTO MBINIJICHUS TpPU OCBOCHHWU 3HAHUU: pacKpbIBaTh
CMBICTT XMMHYECKUX TOHATUH (BBIICISATh MX XapaKTEpHbIE MPHU3HAKH, YCTAHABIMBATh B3aWMOCBS3b
C IPYTUMHU TOHSTHIMH), WCIOJIb30BaTh TMOHSATHS I OOBSCHEHHUS OTICNbHBIX (DAKTOB W SIBJICHMIA;
BBIOMpPATh OCHOBAHUSA U KPUTEPUU I KIacCU(DUKAIIMM XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIuil;
yCTaHABIUBATh MPUYUHHO-CIEICTBEHHBIC CBS3M MEXAY OObEKTaMH HW3YUEHUS; CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH); AeTaTh BHIBOJBI U 3aKIIOYCHHUS,

2) yMeHHEM TMpPHUMEHSTh B TIpOIECCe TO3HAHUA TIOHATUS (IPEeIMETHBIE U METaNpeMETHEIC),
CUMBOJINYECKHE (3HAKOBBIC) MOJENU, WCIOJb3yeMble B XUMHUHU, MPeoOpa3oBBIBATH IIHPOKO
MpPUMEHSIEMbIE B XUMHH MOJETbHBIC TPEICTaBICHUS — XUMUYECKUH 3HaK (CHMBOJ DJIEMEHTA),
XuMHuueckas (Gopmyna U ypaBHEHHE XHMHYECKOW PEeaKIMH — TPU PElIeHuH yaeOHO-TI03HABATEeIbHBIX
3a/1a4y; C Y4ETOM 3THUX MOJIEIbHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BaTh CYLIECTBEHHbIE
MPU3HAKA M3Yy9aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XUMUYECKHX PEAKIUi; BHISBISATH 00OIIHE



3aKOHOMEPHOCTH, INPUYMHHO-CICACTBEHHbIE CBS3M W IPOTHUBOPEYMS B M3ydaeMbIX Ipoleccax u
SBJICHUAX; IpeAjararb KpPUTEPUM U1 BBIABICHHUS 3TUX 3aKOHOMEPHOCTEH M IPOTUBOPEUUi;
CaMOCTOSITEIILHO BBIOMpATh CIoco0 pemieHus: y4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pereHus, BEIOMpaTh HanboJIee MoIXOAALINHI ¢ YIETOM CaMOCTOSTENBHO BBIICICHHBIX KPUTEPUEB);
Ba3oBbIMH HcciIe10BaTeIbCKUMH JeHCTBUSIMU

3) yMEHHMEM HCIIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHMS, a TaKkKEe B
KayecTBE OCHOBBI JUII (OPMHUPOBAHUS TUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

4) mnpuoOpeTeHHE OMNbITa IO IUIAHUPOBAHUIO, OpraHW3allid H MNPOBENCHHUIO YUYCHHUYECKUX
SKCIEPUMEHTOB: YMEHHE HaOII0JaTh 3a XOJIOM IIPOLEcCa, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro
pesynbTar, (opMymHpoBaTh OOOOWICHWS M BBIBOJBI 10 pe3yJabTaTaM IPOBEACHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIIATh OTUET O IIPOJIeIaHHOM padoTe;

Padoroii ¢ nndopmanmei

5) ymeHueM BbIOMpaTh, aHATTU3UPOBATh U UHTEPIIPETUPOBATh HH(OPMALIMIO PA3IUYHBIX BUJIOB U (opM
MIPE/ICTaBJICHUS], MTOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAy4HO-TIOMYJISIpHAs JIUTEPATypa XUMHUYECKOTO
coJiep’KaHus, CIIpaBOYHbIE TOCOOUS, pecypchl MIHTepHeTa); KpUTUYECKU OLIEHUBATh IPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO WH(POpMAIINIO;

6) yMeHHeM MpPUMEHATHb pa3jIMYHble METOJBl W 3alpoChl MpH IMOUCKE M OTOOpe MHGpoOpMaluu M
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIJIsl BHIIOJHEHUS YUEOHBIX M MTO3HABATENIbHBIX 3aj[au OIpe-
NeNéHHOTO  TWUMA; MpUOOpeTeHHWe omblTa B 00JacTU  KCIOJIb30BaHUA  HMH(OPMAaLMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHH, OBJAJeHHE KyJIbTypOHd aKTUBHOTO UCIOJIb30BAaHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM; CAMOCTOATEILHO BBIOMPATh ONTUMAIbHYIO (GOpMY IpeacTaBiIeHus HHpopMamy 1
WUTIOCTPUPOBATh pELIAaeMble 3aJaud HECJIOKHBIMU CXEMaMH, AMarpaMMaMi, APYruMu Gdopmamu
rpaguKyd U UX KOMOWHAITUSIMU,

7) yMeHHEM HCNOJIb30BaTh U aHAIM3UPOBATH B MpoLiecce y4eOHOM U UCCIIEeI0BATENIbCKON e TeNbHOCTH
MHGOpPMALMIO O BIMSHUU INPOMBIIUIEHHOCTH, CEJIBCKOTO XO35iiCTBa M TPAaHCIOPTa Ha COCTOSIHHUE
OKpYKarollel NpUpOTHOUN Cpelibl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /1eHCTBUAMHU

8) yMeHueM 3ajaBaTh BOTIPOCHI (B XOJ€ aUaiora W/ JUCKYCCHH) IO CYIIECTBY 00CYKIaeMOUW TEMBI,
(GbopMynHUpOBaTh CBOU MPEAJIOKEHHsI OTHOCUTENBHO BBITIOJIHEHUS NPEITI0KEHHOM 3a1auu;

9) npuoOpereHHe OMNbITA MPE3EHTALMM PE3YJIbTaTOB BBIMOJIHEHUS XUMHUYECKOIO SKCIEpUMEHTa
(J1abopaTopHOro OMbITA, JAOOPATOPHOH PaObOTHI MO UCCIEIOBAaHUIO CBOMCTB BEIIECTB, y4€OHOIO NMPOEeK-
T2);

10) 3aMHTEpECOBAaHHOCTb B COBMECTHOH CO CBEpCTHMKAMM I103HABaTEIbHOM M HCCIEI0BATEIbCKON
JeATeNbHOCTH MPU PELICHUH BO3HUKAIOIIMX MPOoOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECcCOB U COrjia-
COBaHUs No3uLuil (00CYyXJIeHHs, 0OOMEH MHEHHMSIMU, «MO3TOBBIE IITYPMbD», KOOPIAMHALIUS COBMECTHBIX
NeWCTBUH, ONpeie]IeHne KPUTEPUEB TI0 OLIEHKE KaueCTBa BBIIIOJHEHHOM paboThl U JIp.);
YHuBepcaabHBIMHU PeryJISITHBHBIMH /1eiCTBUSIMH

11) yMeHueM CaMOCTOSITENIbHO OMNpeNeNATh LEau JeSTeNbHOCTH, IIIaHUPOBaTh, OCYILIECTBIATH,
KOHTPOJIUPOBAaTh U NPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JESATEIbHOCTb, BHIOMpaTh Hamboiiee
3 peKTHUBHBIE CLIOCOOBI PeLIeHNs] y4eOHBIX M MO3HABATENbHBIX 3a/1a4, CAMOCTOSATEIIBHO COCTAaBJIATh WU
KOPPEKTHPOBATh MPEATI0KEHHBIH alTOPUTM JEHCTBUI NPU BBHINOJIHEHUH 3aJaHUN ¢ Y4ETOM HOJIy4EHUs
HOBBIX 3HaHMH 00 HU3ydaeMbIX OOBEKTaX — BELIECTBAX M pPEaKLUUAX; OLEHHBATb COOTBETCTBHE
IIOJIyYEHHOTO PEe3yJIbTaTa 3asBJICHHOM LIETH;

12) ymeHueM HMCIoIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIPEIaraeéMble B YCIIOBUU 3a/1aHUH.

IIpexMeTHbIE pe3ybTAThI

8 kimacc

[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH y 00YUAOIIUXCS CAEAYIONINX YMEHUIA:

1) packpvieams cmblci OCHOBHBIX XUMHUECKUX IOHSATHIA: aTOM, MOJICKYJa, XMMHUYECKHU 3JICMCHT,
MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTh, OT-
HOCUTEJIbHAsT aTOMHAasi M MOJIEKYJSipHas Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJSIpHas macca,
MaccoBasi J0JIsl XUMHUYECKOTO AJIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00bEM, OKCU, KUCIIOTa, OCHOBAHUE,
COJlb, IJEKTPOOTPUIIATENILHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasi Peakilus, KIacCupUKaIUs peaKIIuii:
pEaKIuu COEAMHEHUs, PEaKIMH PA3JI0KECHHs, PEaKIUU 3aMeIIeHUs, PEeaKIuu OOMeHa, JK30- HU



SHIOTEPMHUYCCKUE PEaKIUU; TeraoBod 3(deKkT peakuuu; sSAPO aToMa, SIEKTPOHHBIA CIOW aToMa,
aTOMHasi OpOHTAalb, PAJANYC aTOMa, XMMHUYECKas CBs3b, MOJIAPHAS M HETOJSPHAs KOBAJCHTHAS CBS3b,
WOHHAs CBsI3b, MOH, KATHOH, aHUOH, PACTBOP, MAcCOBasi JI0JIsI BEUIECTBA (MPOIICHTHAsI KOHIICHTPALIHs) B
pacTBope;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHHA (CM. M. 1) U NPUMEHATH OTH
MOHSATHUS MPU ONMUCAHUU BEUIECTB U UX MPEBpAICHUN;

3) ucnonvzoeams XUMUYECKYI0 CHMBOJIUKY I COCTaBJIieHHS (OpMyJi BEIIECTB W ypaBHCHHU
XUMHYECKUX PEAKIIUN;

4) onpedensimvb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHCHHUAX, CTCICHb OKHCIICHHSI
JJIEMEHTOB B OWHApPHBIX COCIUHEHUSAX; TIPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJaccy
CoeIMHEHUN 1o (opmysnam; BUJ XMUMHUYECKOW CBsI3M (KOBAJICHTHAs W HMOHHAs) B HEOPraHUYECKUX
COC/IMHECHUSIX;

5) packpwieamv cmoicn lepuomnueckoro 3akona [I. M. MenperneeBa: J1eMOHCTPUPOBATh MOHUMAHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKUX 3JIEMEHTOB OT MX MOJIOKeHUs B [lepnoamueckoit
CHUCTEME; 3aKOHOB COXpaHEHHUs MAacChl BEIIECTB, TMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
YYEHHs, 3aKOHa ABOrajpo; ONUCHIBaTh W XapakTepuzoBaTh TaOnuuHyto ¢opmy Ilepruomndeckoit
CHUCTEMBI XMMHUYECKUX DJIEMEHTOB: Pa3IiNyaTh MOHATHUS «TJIaBHAs MOArpymnna (A-Tpymnmna)» u «rmodouHas
noarpymnma (b-rpymma)», Maneie u 60JIbIIME TIEPUO/IBI; COOTHOCUTH 0003HAUYEHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuogmueckass cucrtema xumudeckux sneMmeHTtoB J[. 1. MennmeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XHMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj sijipa, oOlee Yucio
AJIEKTPOHOB M PACIPEICIICHNE UX TI0 SJIEKTPOHHBIM CJIOSIM);

6) xraccuguyuposame XUMUIECKUE JIEMEHTHI; HEOPTaHUYECKHUE BEIIECTBA; XUMUYECKHE Peakiuu (1o
YHCIy U COCTaBY YYacCTBYIOIIUX B pEaKIIUU BEUIECTB, 110 TEIJIOBOMY 3P (DEKTY);

7) xapaxmepuzosamv (onucviéams) OOIINE XUMHUYECKHE CBOWCTBA BEMICCTB PAa3JIMYHBIX KIIACCOB,
MOATBEPK/Iasi OINMHCAHWE TPUMEpPaAMU MOJIEKYJISPHBIX YpaBHEHHUW COOTBETCTBYIOIIMX XUMHUUYECKHUX
pEeaKIuii;

8) mpoecnozupoeams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOI'O COCTAaBa; BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUN B PA3JIMYHBIX YCIOBUSIX;

9) ebiuucsIMbG OTHOCUTEIBHYIO MOJICKYISAPHYI0 M MOJISIPHYIO MAacChl BEIIECTB;, MACCOBYIO JIOJIO
XMUMHUYECKOTO 3JIEMEHTA 1Mo (opMysie COeAMHEHHSI; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 0 ypaBHEHUIO XUMHUYECKOMN pEeaKIuu;

10) npumensims OCHOBHBIC OTIEPALUK MBICIUTEIBHON IESITEIBHOCTH — aHAINW3 M CHHTE3, CPaBHEHHE,
000011eHre, cuCTeMaTH3aIUI0, KIaCCU(DUKAINIO, BRISIBICHUE TPUUYMHHO-CIEACTBEHHBIX CBS3€H — IS
M3y4YEHUsl CBOWCTB BEIIECTB M XUMUYECKHUX PEAKUUN; €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS —
HaOII0IeHNEe, U3MEPEHNE, MOICIMPOBAHNE, SIKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);

11) creoosamsb npaBUIIaM TOJIB30BaHUS XUMHYECKOH MOCYHI0H M J1abOpaTOpHBIM 00OpYAOBaHUEM, a
TaKkKe MpaBuWiIaM OOpaIleHHs] C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
1a60paTOPHBIX XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BelIecTB (BOAOPOIa
U KHCJOpOJa), TMPUTOTOBICHUIO PACTBOPOB C OMPENENEHHON MaccoBOM [0Jiell pacTBOPEHHOTO
BEILIECTBA; IJIAHUPOBAThb W IMPOBOJUTh XMMHMUYECKHE HSKCIIEPUMEHTHI II0 PACHO3HABAHHMIO PACTBOPOB
IeJI0YEH U KUCIIOT C MOMOIIBI0 HHIUKATOPOB (Jakmyc, heHondTanenH, MeTHIOPAHK U JIp.).

9 kaacc

[IpenMeTHbIe pe3yabTaThl MPEACTABICHBI OTPAXKAIOT CHOPMHUPOBAHHOCTH Y OOYUYAIONINXCS CIETYIOIINX
YMEHUU:

1) packpwieame cmblci OCHOBHBIX XMMHUYECKUX MOHATHI: XUMHUYECKHI JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHMOH, IMPOCTOE€ BEIIECTBO, CJIOKHOE BEUIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTETIeHb OKHCIICHHS, XUMHUYECKas peakivs, XUMHUYecKas CBsI3b, TEIIOBOW 3((deKT peakiuu, MoJb,
MOJISIPHBIM  O00BEM, pACTBOp; SJIEKTPOJIMTHI, HEDIEKTPOIUTHI, JJIEKTPOJIUTHYECKAs IUCCOLUAINS,
peakiuu HOHHOTO OOMeEHa, KaTajau3aTop, XMMHYECKOE paBHOBEcHE, OOpaTUMble U HeoOpaTHMbIe
peaKlMK, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIMHM, OKHUCIUTEIh, BOCCTAHOBUTEINb, OKUCIEHUE U
BOCCTaHOBIIEHHE, aQJJIOTpONHus, amMQpOTepHOCTh, XHUMHUYECKas CBs3b (KOBAJICHTHAas, WOHHas,
MeTaJTn4eckasi), KpUCTajlIndeckass peméTka, KOppO3us METalIOB, CIUIABBI; CKOPOCTh XUMHUYECKOMN
peaxiuu, npenensHo nomyctumas koHmnentpanus (I1/1K) Bemectsa;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XMMHYECKMX MOHITHHA (CM. 1. 1) W NPHUMEHSTH OTH
MOHSATHUS MPU ONMMCAHUU BEUIECTB U UX MPEBPALIEHUN;



3) ucnoiv3oeams XAMUYECKYIO CHUMBOJIMKY JUIsSi COCTaBJICHHS (OPMYJIT BEIIECTB M YPaBHCHUMH
XUMHUYECKUX PEAKIIUI;

4) onmpedensms BaJCHTHOCTb W CTENCHb OKHUCICHHS XHMHYECKHX OJJICMEHTOB B COCAMHCHUSX
Pa3IMYHOTO COCTaBa; NPUHAICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJacCy COeANHEHHH o (hopmymnam;
BHJI XHUMHYECKOH CBsI3M (KOBaJCHTHAs, MOHHAS, METAJUIMYECKAs) B HEOPraHUYECKHX COCIUHEHUSX;
3apsii MOHA IO XUMHUYECKOW (opmyse; XapakTep cpeibl B BOJHBIX PAaCTBOpax HEOPraHHMYECKHX
COCIMHEHUH, TUII KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpwieamv cmwicn llepuoauueckoro 3akoHa JI. WM. MenzgeneeBa W JI€MOHCTPUPOBATH €ro
MMOHMMAHWE: ONUCHIBATh U XapaKTepH30BaTh Ta0IMIHY0 Gopmy [leproaudeckoli CUCTEMBI XUMHYECKUX
JJIEMEHTOB: pPa3IMyaTh IMOHATHS «rJaBHas mnojarpymma (A-rpymma)» u «mobounas mnoarpymma (b-
rpymnma)», Majable W OONbIIME TEePUOJbl; COOTHOCHTH OOO3HAYEHHS, KOTOPhIE HWMEIOTCS B
MEPUOINYIECKOl TabnuIle, C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOSHHS aTOMOB XMMHUYECKUX JIEMEHTOB
(cocTaB W 3apsAn sapa, oOmiee YHCIO DJIEKTPOHOB M pACIpPENENeHUE HMX MO SJIEKTPOHHBIM CIIOSIM);
OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB DJIEMEHTOB M MX COCIMHEHHU B Tpeenax
MaJIbIX IIEPUOJIOB ¥ TJIABHBIX MOATPYII C YIETOM CTPOCHHS HX aTOMOB;

6) rraccuguyuposams XMMUYECKHUE JIEMEHTBI; HEOPTaHMUYECKUE BEUIECTBA; XUMHUYCCKUE Peakiuu (10
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 110 TEIUIOBOMY 3((EKTy, IO N3MEHEHHIO CTETICHEH
OKHUCJICHUS] XUMHUYECKUX JICMECHTOB);

7) xapaxmepuzosamo (OMUCHIBATh) OO0IIKME M CHeNU(PUUIESCKHE XHUMHUYCCKHE CBOWMCTBA TMPOCTBIX M
CIIOXKHBIX BEIIECTB, TOJTBEPXKIasl ONMUCAHHE MPUMEPaMU MOJICKYJISIPHBIX M HWOHHBIX YpaBHCHHMA
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

8) cocmasnsims ypaBHEHHUS IJNEKTPOJUTHUCCKON TUCCOIMAIIMHA KHUCIIOT, IIEIOYeH W COJICH; TOJHbIE U
COKpaII€HHBIE YpaBHEHUS peakIuii HOHHOTO OOMEHa; YpaBHEHHUS pEaKIWi, IT0JTBEPIKIAIONTNX
CYIIECTBOBAHHE T€HETHUECKOW CBS3M MEXKY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

9) packpvieams cywHOCMb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEACTBOM COCTABJICHHS
AIIEKTPOHHOTO ajlaHca 3TUX PeaKLUid;

10) npoenosuposams cBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOXHOCTH MPOTEKAHUSI
XMMHMYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

11) svluucasims OTHOCUTENBHYIO MOJICKYISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB; MAacCCOBYIO JIOJIFO
XMUMHYECKOTO JIEMEHTA 1Mo (opMysie COSANHEHHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKOU peaklnu;

12) creoosamsv npaBuiiaM TOJIB30BaHUS XUMHYECKOH MOCYN0H M J1aOOpaTOpHBIM 00OpYJAOBaHHUEM, a
TaKkKe MpaBuWiIaM OOpaIleHHs] C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHSMH IO BBIIIOJHEHUIO
71a00PaTOPHBIX XUMUYECKHUX OTBITOB IO MOJIYYSHHUIO M COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a);

13) nposooums peaxiyu, MOATBEPKIAIOIIHE KAYeCTBECHHBIN COCTAB Pa3IMYHbIX BEIIECTB: PacliO3HABATh
OTBITHBIM TYTEM XJIOPHI-, OPOMHUII-, HOIUI-, KapOoHaT-, docdaT-, CHIUKAT-, CYIbdaT-, THIPOKCU-
WOHBI, KaTHOHBI aMMOHHS W HOHBI M3YyYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHMYECKUX BEIECTB;

14) npumensimo OCHOBHBIC OTIEPALUH MBICIUTEIBHON JEATEIBPHOCTH — aHAIN3 M CHHTE3, CpPaBHEHHE,
0000111eHIEe, CHCTEeMAaTU3alIMIO, BbISBIIEHHE TPUYNHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EHHs CBOICTB
BEIIECTB M XUMHUYECKHX pEaKlMii; eCTECTBEHHO-HAy4yHbIE METOJAbl MO3HAHHS — HAOIIOJCHUE,
U3MepeHue, MOJCITMPOBAHNE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN).



TemaTn4eckoe IJIAaHUPOBAaHUE

8 kuacc
Ne N3yyaemsrit Monyns Kosmuectso ONEeKTPOHHBIE Dopma
paszen, TemMa | BOCIUTATEIbHOM 4acoB (mdpoBkIC) nposeodeHus
ypoka pOrpaMMbI 00pazoBaTesbHbIC 3aHamuil (011
«IIkoNBHBIN pecypcesl 6HEYPOUHOU
YPOK» oesimenbHoCmu)
Paznen «llepBoHayanbHble XuMuyeckue noHATUS (20 4acoB)
1. Xumusi- Jlenn 3HaHUI 5 SKnacc,
BKHAS ®doxchopa, MOC
o0macTb
€CTECTBO3HA
HUS U
MTPAKTUIECKO
i
eI TETbHOCT
1 YeNoBeKa.
2. BemecTtsa u 15 SIKnacc,
XUMHYECKHE ®oxchopa, MDOC
peakuuu

Paznen «BaxHeiime npeacTaBUTEN HEOPT

AHHYCCKUX BCUICCT

B» (30 gacoB)

| Bo3nyx. JeHn 5 SIKnacc,
Kucnopon. TOJIEPAHTHOCTU doxchopa, MOC
[Tonsatue 06
OKCHJIaX.

4 Bomopo. 5 SIKnacc,
[Tonsitue o ®oxchopa, MDOC
KHCITIOTaX U
COJISIX.

! KonnyecTBEHHBI 4 SIKnacc,
€ OTHOIIICHUS B ®oxchopa, MDOC
XUMHH

{ Bona. Jenb 5 SKnacc,
PacTtBopsI. pOCCHICKOMN ®dokchopa, MOC
[Tonstue 06 HayKH
OCHOBaHUSIX.

1 OcHOBHBIE 11 SKnacc,

KITaCChI doxchopa, MDOC

HCOPraHN4YCCKHU




X COEIUHEHUU

Pasnen «llepuonnyeckuii 3akoH u Ileproauyeckas cucreMa XuMuueckux 3i1eMeHToB [ M. Menneneesa.

CTpOo€HHUE aToMa. XUMHUUYECKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakum» (15 yacoB)

8.

[Tepuonnueckuii

3aKOH 1

[Iepnognueckas

cucreMma
XUMHNYCCKHUX
9JICMCHTOB

.M. Menneneen

a. Ctpoenue
aToma.

7

SIKnacc,
®doxchopa, MOC

XuMuyeckas
CBA3b.

OKUCITUTENBHO-
BOCCTAaHOBUTEIb

HBIC PCAKIINN

SIKnacc,
®doxchopa, MOC

10

PesepBHoe
BpeMsI

3 gaca

TemaTudeckoe IIaHMpPoOBaHue 9 Kiace

N3yuaempiit
paszzei, Tema

ypoka

Monayinb
BOCIIMTATEIbHOU
IIPOrPaMMBbI
«IIKONBHBIN yPOK»

KommuecTBo yacoB

DIIEKTPOHHBIE
(mudpoBbIC)
o0pa3oBaTeNbHbIC

PECYPChI

Dopma
nposeodeHust
3anamuil (011
6HEYPOUHOU
OoesimenbHOCmiu)

Pa3znen «BermectBo u xumuueckue peakuum» (17 4acoB)

1.

IToBTOpEeHnE
u
yriyonenue
3HaHUHI
OCHOBHBIX
pasnennos
Kypca 8
KJj1acca

Jlenn 3HaHUI

5

SKimacc,
®oxchopa, MDOC




2.| OcHOBHEIE
3aKOHOMEPHO
CTH
XUMHAYECKUX
peakuui

SKiacc,
®doxkchopa, MDOC

3.| Dnekrponutu lenn
qyecKast TOJIEPAHTHOCTH
JIMCCOLIUALINS

XUMHYECKHUE
peakuuu B
pacTBopax

SIKnacc,
®doxchopa, MOC

Paznen «Hemetamnsr u ux coequnenus» (24 Jaca)

4.| O6mas Jlenp poccuiickoit
XapaKTEPUCT HayKHu

HKa
XUMHNUYCCKHUX
JJIEMEHTOB
VII-A

TPYIIIBI.
T"anoreHsr.

SIKnacc,
®doxchopa, MOC

5. O6mras
XapaKTEPUCT
HKa
XUMHUYECKUX
3JIEMEHTOB
VI-A
TPYIIIIBL.
Cepa u ee
COEJIMHEHMUSI.

SIKnacc,
®doxchopa, MOC

6. Oo6mas
XapaKTepHUCT
uKa
XUMHYECKUX
3JIEMEHTOB
V-A rpyntsl.
A3zorT,
dhocdhop u ux
COEIMHEHUS

SKiacc,
doxchopa, MOC

7. Oowas
XapaKTEepPUCT
nKa
XUMHYECKUX
3JIEMEHTOB
IV-A
IPYIIIBL.
Yrnepon u
KpPEMHUH U
ux
COCIMHECHUSA

SKiacc,
®oxchopa, MDOC

Pazgen «Metamnsl u ux coeauHeHUs» (20 yacoB)




8. OOmue 4 SIKnacc,

CBOICTBa ®doxkchopa, MDOC
METaJLIOB
9.| Baxueiimue 16 SIKnacc,
METaJUTbI U doxkchopa, MDOC
nux
COCANHCHUA

Pazgen «Xumus u okpyxkaromas cpena» (3 gaca)

10 BermecTBa n 3 SIKnacc,
MaTrepuabl B ®doxchopa, MOC
JKN3HU
YyeIIOBEKa

11 PesepsHOE 4
Bpems

OueHovHbIe MaTEPHAJIbI IO XUMHUHU

1. JlJ1s1 yCTHBIX OTBETOB ONPeeJIAIOTCS CJIeAyIolie KPUTEPUH OleHOK:

OTMeTKa «5»:

- OTBET TOJHBIA M TPaBUJIBHBI HAa OCHOBAaHWM HM3yYEHHBIX TEOPWN; - MaTepuag H3JI0KEH B

OIIPENETIECHHOM JIOTUYECKOU MOCIIEI0BATEIEHOCTH, INTEPATYPHBIM SI3BIKOM;

- OTBET caMOCTOSATENbHbIN. CrcTeMaTnueckasi IeMOHCTpAIUs TPaBUIILHBIX OTBETOB.

OtMmeTKa «4»:

- OTBET MOJIHBIM U MPAaBWIbHBINA HA CHOBAHUHU U3YyYEHHBIX TEOPHUH;

- Marepuail M3J0KEeH B ONPENEICHHON JIOTMUECKOW IMOCIIEeOBATEILHOCTH, NP TOM JOMYIICHBI

JIBE-TPHU HECYIIECTBEHHBIC OIMOKH, NCTIPABJICHHBIE TI0O TPEOOBAHUIO YUUTEIIS.

Otmetka «3»:
- OTBET TOJHBIM, HO TIPH ATOM JIOTYIIEHA CYIIECTBEHHAs] OIIMOKA MJIM OTBET HEIOJIHBIN,
HECBS3HBIN.

OtmeTKka «2»:
- Mpu OTBETe OOHAPY)KEHO HEMOHMMAaHHWE YYalluMCS OCHOBHOTO COJCpKaHUS y4eOHOTO
Marepuaia WIH JOMYIIEHbI CYIIECTBEHHbIC OMMMUOKH, KOTOPHIC YUalTUHC HE MOXKET HUCIPABUTH
MIPY HABOAIIMX BOMPOCAX YUUTENS WM YaCTUYHO MCIPABIISICT HE3HAYUTEIIbHBIC.

Otmetka «1»:
- IIpU OTBET€ OOHAPYKEHO HEMOHMMAHHME YYallUMCS OCHOBHOTO COJIEpXaHHUS y4eOHOTO
Marepuaa;
- OTCYTCTBHE OTBETA.

2. Ouenka 3KCIepUMEHTAJIbLHbIX YMEHH

- OrneHka CTaBUTCS Ha OCHOBAaHUM HAOJNIOIEHUS 32 YJYallUMUCSA U MHCbMEHHOTO OTYeTa 3a
pabory.

OTtmeTKa «5»:
- paboTa BBHINIOTHEHA MOJHOCTHIO M TMPABUIIBHO, CHAEIaHBl MpaBUJIbHBbIC HAOMIOJNCHHS U
BBIBO/IBI;
- OKCMIEPUMEHT OCYIIECTBIIEH MO IJIaHy C Y4YeTOM TEXHHUKH Oe30MacHOCTH U TPaBUI
paboThI ¢ BeniecTBaMu U 000pyI0BaHUEM;
- MPOSIBIIEHBI OPTaHMU3AIMOHHO - TPYAOBBIE YMEHHUS, MOAEPKUBAIOTCS YUCTOTAa paboyero
MecCTa ¥ MOPSI0K (Ha CTOJIe, SKOHOMHO HCIOJB3YIOTCSI PEaKTHUBBI);
- CUCTEeMAaTUUYECKOE MPABUIHHOE BHITIOTHEHHE Ja00paTOPHBIX padoT.

OtmeTKka «4»:
- paboTa BBITIONHEHA MPABHUILHO, CHIETAHbBI MPaBIIbHbIE HAOMIOACHHS M BBIBOJBI, HO TPHU
TOM DKCHEPUMEHT MPOBEAEH HE TMOJHOCTHIO WU JOMYIIEHbl HECYIIECTBEHHBIE OIIMOKH B
paboTe c BemecTBaMu U 000pyJOBaHHEM.




OT1meTka «3»:
- paboTa BBITIOJIHEHA MTPABUIIBHO HE MEHEE YeM HATOJOBHHY WM JIOMYIIEHA CYIECTBEHHAS
omuOKa B XOJIe IKCIIEPUMEHTa B 0ObSICHEHHH, B 0POpMIICHHN pabOThbl, B COOMIONCHUH TMPaBUII
TEXHUKH 0€30TIAaCHOCTH Ha paboTe ¢ BEUIECTBAMH U 00OPYIOBAHHEM, KOTOPAsi UCIIPABIISCTCS IO
TpeOOBAHUIO YUUTEIIS.

OT1meTka «2»:
- JOTYIIIEHBI IBE (M 0OJiee) CylIEeCTBEHHBIC OMIMOKH B X0JIe: SKCIIEPHUMEHTA, B OOBSICHEHNH,
B odopmiieHMH paboThl, B COOJNIOJCHWM TPABWJI TEXHHKH OC30MACHOCTH MpH paboTe ¢
BEIIECTBAMU H OOOpYIOBaHWEM, KOTOPHIC VYYANIMICS YaCTHYHO MOXKET WCIPABUTh II0
TpeOOBAHUIO YUHUTEIIS;
- paboTa BBITIOJHEHA YAaCTHUYHO, Yy YYalIerocs IUIOXO Pa3BHTHI JKCICPUMEHTAIbHBIC
YMEHHUSL.

Ot1metka «1»:
- JOTYIIIEHBI 00JIee TPEX CYMISCTBECHHBIC ONIMOKH B XOJIC: DKCIICPUMEHTA, B OOBSICHCHHH, B
odopmiieHnH paboThI, B COOJIOIEHUN NPABHUII TEXHUKU 0€30TaCHOCTH MPHU padboTe ¢ BEIECTBAMH
1 000pyTOBaHUEM, KOTOPBIE YIANTUHCS HE MOXKET UCIIPABUTH JIaXke 10 TPEOOBAHUIO YUUTEIIS;
- paboTa He BBIMIOJIHEHA, Y YYIAIIErocs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHUSI.

3. OueHka yMeHHii peliaTh pacyeTHbIE 3a1a49u

OTmerka «5»:
- B JIOTHYECKOM PACCYXICHHH W PEIICHUH HET OMMOOK, 3ajJa4ya pelieHa parrOHATBHBIM
CII0CO00OM;
- CHUCTEeMAaTHUYECKOE MPABUIIBHOE PEIICHUE PACUCTHBIX 3a/a4;

OTmerka «4»:
- B JIOTHYECKOM PACCYXKJCHUH U PEIICHUS HET CYIIECCTBCHHBIX OIMMUOOK, HO 33Jla4a perieHa
HepaIrMoHAIBHBIM CIIOCOO0M, WJTH JIOMYIIIEHO HEe 0oJiee ABYX HECYIIECTBEHHBIX OMMNOOK.

OTmerka «3»:
- B JIOTHYECKOM PAaCCY)KJIEHUU HET CYIIECTBEHHBIX OIIHUOOK, HO JOMYIIeHa CYIIEeCTBEHHas
omrOKa B MaTeMaTUYECKUX pacueTax.

OTmeTKa «2»:
- HMMEETCs CYIIECTBEHHbIE OITUOKH B JIOTHYECKOM PACCYKJIEHUU U B PELICHHH;
- OTCYTCTBHE OTBETa Ha 3aJlaHUE.

Ormerka «1»:
- 3a/laua He pelleHa;
- OTCYTCTBHE OTBETa Ha 3aJlaHUE.

4. OuneHka NMCbMEHHBIX KOHTPOJIbLHBIX padoT OTMeTKa «5»:
- OTBET MOJIHBIM U MPAaBUIIbHBIN;
- CUCTEeMaTUYECKOE MPABUIHLHOE PELICHUE KOHTPOJIbHBIX padoT;

OT1meTka «4»:
- OTBET HETOJIHBIN U JIOMYIIeHO He 0oJiee ABYX HECYIECTBEHHBIX OLINOOK.

OT1meTka «3»:
- paboTa BBINIOJIHEHA HE MEHEEe YeM HAIOJIOBUHY, JOIYIEHA OJIHA CYIECTBEHHAs OLINOKa
Y TIPU 9TOM J[BE-TPHU HECYIIECTBEHHBIE.

OT1meTka «2»:
- paboTa BBINIOJIHEHA MEHbIIIE YeM HArOJOBUHY UM COAEPKUT HECKOIBKO CYIECTBEHHBIX
OIINOO0K;
- paboTa He BBITIOIHEHA.

OtrmeTka «1»:
- paboTa BBITIOJIHEHA MEHBIIE YeM Ha TPEeTh WM COJEPKUT HECKOIBKO CYIIECTBEHHBIX
OIINOO0K;
- paboTa He BBITIOTHEHA.
- [Ipu orieHKe BBIMOTHEHHS] MUCHMEHHOW KOHTPOJILHON paboThl HEOOXOIMMO YYUTHIBATH
TpeOOBaHUs eTMHOTO OpOrpadhuuecKoro peKruMa.

5.0neHka TecToBBIX padoT

[Ipu o1leHUBAaHUU TECTOB MCIIOIB3YETCS CIEAYIONIas [IKaIa

«5» - 90 — 100 %;



«4» - 70 — 89 %;

«3» - 51 — 69 %;

«2» - 30 — 50 %;

«1» - menee 30%.

[Tpu BeImONTHEHNH TECTOBBIX paboT B hopmate OI'D u ET'D

[ToaHOCTBIO BBIMIOJIHEHHASI YaCTH «A» - «YIO0BIETBOPUTEILHOY

Yactu «A» u «B» - «xopouio»

Yactu «A», «B» 1 ogHoT0 331aHus U3 4acTH «C» - «OTIIMIHOY

6. Ouenka pedepara

Pedepar onenuBaeTCs MO CIICIYIONTUM KPUTCPHUSIM:
- cobroieHne TpeOoBaHMIt K ero 0(OopMIICHHIO;
- HEO0OXO0IMMOCTh U JJOCTATOYHOCTD IS PACKPBITUS TEMBI TIPUBEJICHHOW B TeKcTe pedepara
nHpOpMaNnu;
- yMEHHE 00y4arolerocst CB000THO U3laraTb OCHOBHBIE UJIEU, OTPa’KEHHBIE B pedepare;
- CIIOCOOHOCTh 00ydarollerocs MOHATH CYTh 3a/laBa€MbIX UJIEHAMM aTTECTallMOHHOU
KOMHCCHH BOMPOCOB M CHOPMYJIMPOBATH TOYHBIE OTBETHI HA HUX.
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