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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma mo xuMuu (0a30BBIi ypOBEHb) Ha YpPOBHE OCHOBHOT'O OOIIETo
00pa30BaHUs COCTABJICHA HAa OCHOBE IOJOXEHUH M TpeOOBAHWN K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNnbHOW mporpammsl, npenactaBieHHbIXx B PI'OC OO0,
@OIT 00O, ¢ yuérom Konuemuu mnpernonaBaHusi yueOHOTO mpenMeTra «Xumus», Paboueit
IIPOrpPaMMBbl BOCIIUTaHUS.

3HaHUE XUMUH CITY’KUT OCHOBOH AJ1s1 (POPMUPOBAHMSI MUPOBO33PEHMSI 00YyYaIOLIEerocs, ero
IPEICTaBICHUN O MaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPalOT (GOPMHUpPYEMBbIE XUMHUEH
IPEJCTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B IPUPOJE, O MYTIX
pemieHuss TI00aNbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS UYEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

— CIOCOOCTBYET pealu3allud BO3MOXHOCTEH JUIsl caMoOpasBUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

— BHOCHT BKJIaJl B (POPMUPOBAHHE MBILIEHHUS U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB HUX CaMOCTOSITEIbHOM y4eOHOW JEeSATEIbHOCTH, SKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIILCKUX yMEHHUH, HEOOXOIMMBIX KaK B TOBCEIHEBHOW JKM3HU, TaK U B
poeCCHOHAIBHON JESTEIHHOCTH;

— 3HAKOMHUT CO cHeUU(pHUKOW HAyYyHOI'O MBIIUICHUS, 3aKJIa/JbIBA€T OCHOBBI LIE€JIOCTHOIO
B3IJIS1a HA E€QMHCTBO MNPUPOJBI M 4YEJOBEKA, SIBJISAETCS OTBETCTBEHHBIM 3TallOM B
(OpMHUPOBAHNUN ECTECTBEHHOHAYYHOU I'PaMOTHOCTH O0yYarOIINXCs;

— cnocobcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOLICHHMS K €CTeCTBEHHO-HAyYHBIM
3HAHUAM, K NPUPOJIE, K YEJIOBEKY, BHOCUT CBOHM BKJIaJ B 3KOJOrMYeckoe oOpa3zoBaHUE
o0yyJarouuxcs.

JlaHnHble HampaBiieHUs B OOy4YE€HUU XUMHUHU O0ECIeuMBAIOTCS CIEUU(PUKON colep:KaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJarorMueckyd aJalnTUPOBAHHBIM OTPaKEHHUEM
0a30BOI HAyKN XMMUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIyUMUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CtpykTypa copep)kaHusi IporpaMMbl 110 XMMUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ mzydeHuro. CopepiaHHe CKJIQAbIBACTCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATUH O XHMMHUYecKoW peakuuu. OOe 3THU CUCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUIY IOCIEAO0BATEILHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— ATOMHOMOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona /.M. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEeHHS O CTPOEHHH aToMa U XMMHYECKOH CBS3H;

— TpeCTaBICHUN 00 AIEKTPOIUTUUYECKON JUCCOIUAIINY BEIIECTB B paCTBOPaX.
Teopernueckne 3HaHUS pPAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U

OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCSI IMOCIENOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJIHAS (DYHKIHUU OOBACHEHHS W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3y4aeMbIX BEILECTB.

OcBoenne mporpamMMmbl 1O XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO MPEJCTABICHUS O

XUMUYECKOM COCTAaBIAIOIIECH HAYyYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
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LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3ydueHue xumuun
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjiacc.

[Tpu u3ydeHHHn XUMHH TPOUCXOAUT (POPMHPOBAHUE 3HAHUI OCHOB XMMHYECKOW HAYKH
Kak 00JacTh COBPEMEHHOI'O E€CTECTBO3HAHUS, NMPAKTHUYECKOW HEATEIbHOCTH 4YeJOBEKAa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya Y4eOHOTO MpeaMeTa COCTOUT B
(bOpMUPOBAHUN CUCTEMbl XMMHUYECKUX 3HAHUNA — Ba)KHEHIIMX (AKTOB, MOHSATHI, 3aKOHOB M
TEOPETUUECKHUX MOJIOKEHUU, AOCTYMHBIX 0000IIEHUN MUPOBO33PEHUYECKOIO XapaKTepa, sI3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOJaM MO3HAHUS MPH U3YYECHUH BEIIECTB U XMMHUYECKUX
peakuuii, B GOPMUPOBAHUU U PA3BUTUH MO3HABATEIILHBIX YMEHUH U UX MPUMEHEHUHU B y4eOHO-
MIO3HABATEILHOM U y4eOHO-MCCIIEI0BATEIBCKOM 1eATEIHOCTH, OCBOCHUH MPaBMJI OE€3011aCHOTO
oOpallieHus C BEIIECTBaAMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy u3yyeHUM XUMUHU HAa YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHMsI BaXKHOE 3HAUECHHE
MpUOOpEsN TaKKue e, KakK:

— (GopMHpOBaHME HMHTEIEKTYaJIbHO PAa3BUTONW JIMYHOCTH, FOTOBOH K €caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHATHIO PEHICHUH, CITOCOOHOM a1anTHPOBATHCS
K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HalpaBJIEHHOCTh OOYyYEHUS Ha CHCTEMaTHYecKoe TPUOOIICHHE OOYyJaloUmmxcs K
CaMOCTOSITEJIbHOM 103HABATEIbHOW JESITENbHOCTH, HAy4YHbIM METOJaM IO3HaHMS,
(bOpMHUPYIOIUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— o0ecrniedyeHre YCIIOBUHM, CIOCOOCTBYIOIIUX MPHOOPETESHUIO OOYJAIOIIMMHUCS —OTIBITa
pa3HoOOpa3HOW JAESTEIbHOCTH, II03HAHUS M CaMOIIO3HAHUSA, KIIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIM), UIMEIOIINUX YHUBEPCAIBbHOE 3HAYEHHUE ISl Pa3IMUHBIX BUIOB
JIeATEIbHOCTH;

— (opmupoBanue obmel QyHKIIMOHAIIBHOW U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
YyHhClie YMEHHM OOBSICHATH M OLIEHUBATh SIBJICHUS OKPYXKAIOIIEr0 MHpA, HCHOJIb3Ys
3HaHMUSI U OIBIT, MOJYYEHHbIE NPU HM3YYEHUH XMMHUHU, MPUMEHSTh HX IMPU PELICHUH
po0JeM B OBCEHEBHOM KU3HU U TPYIOBOU JEATENbHOCTH;

— (¢opMupoBaHue y oOydarIUXCsl TYMaHUCTUYECKUX OTHOIICHUH, MOHUMAHUS 1IEHHOCTH
XUMHUYECKMX 3HaHWM A1 BBIPAOOTKM 3KOJOTMYECKH I€]1eCO00pa3HOro MOBENEHUS B
OBITY U TPYJIOBOH JEATEIBLHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/I0POBbS M OKpPY’KaIOIIEH
IIPUPOJIHOM Cpenpl;

— pa3BUTHE MOTUBALIUU K 00yUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOpY NpOGMIIS U HAIIPABICHHOCTH AajIbHEHIIEro 00yueHus..

OO1ree ynciio 4YacoB, peKOMEHAOBAHHBIX JJIS U3Y4eHUs XUMUU, — 136 dacoB: B 8 kimacce
— 68 yacoB (2 yaca B Hezen), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

Bocruranme siBasieTcss OMHOW W3 B@XHEHIIMX COCTABIISIIONIMX — 00pa3oBaTEIbHOTO
mporecca Hapsany ¢ oOydenwem. JlomosHsisi Apyr npyra, oOy4eHHE M BOCIUTAHUE CIy>KaT
€IMHOM IIeJIN: IeTTOCTHOMY Pa3BUTHIO JIMYHOCTH IIKOJIHHUKA.

IIporpamma BocnuTAHMS peaju3yeTcs Yepes:

— TOJJIep)KaHWE HWHTepeca K YYCHHIO, K TMPOIECCy TIO3HAHWS, AaKTHBH3AIUU

MO3HABATEIILHON JEATETHFHOCTH 00YUYaIOINXCS;



BOCIIMUTAHUE CO3HATEIHHOWU AMCIUILTUHBI (YMEHHE YUUTENs MMOKa3aTh BAXKHOCTh Y4eOHO-
MMO3HABATEIIbHON JEATEILHOCTH, YI€OHON U TPYAOBOM TUCIIUTLIINHEI),

dbopMUpOBaHHEe YMEHUU M HABBHIKOB OPraHU3alUM YYalllUMHUCS CBOCH JCSITEIbHOCTH
(opraHm3anusi  CaMOCTOSITENIPHOM ~ pabOTBI  yYaluXcsl, COOJNIOACHHUE  TEXHHUKH
0€30MacHOCTH M TUTHEHUYECKHUX TPaBWI, CBA3aHHBIX C OCAHKOW M OpraHu3aiuein
pabouero mecra);

BOCIIUTAHUE KYyJIbTYphl OOIICHHS (OpraHu3anus OOIICHUsS Ha ypoke, (HopMHpOBaHUS
YYHUTEJIeM YMEHUH CIyIaTh, BEICKa3bIBaTh U apTyMEHTHPOBATh CBOE MHECHHE);
dbopMUpOBaHNE U PA3BUTHE OIICHOYHBIX YMEHHN (KOMMEHTHPOBAHHE OIICHOK YUUTEIICM,
00CyX/IeHHE OIEHOK C YYaIlUMUCS, KOJUJIEKTUBHOE OILICHHMBAaHUE, B3aMMOIIPOBEpKa U
OIICHUBAHUE JIPYT JAPYyTa YUAIIUMHUCS ),

BOCIIUTAHHUE TYMAHHOCTH (XapakTep OTHOIICHUM «YUUTENb — YYEHHUK», PETyJIHpOBaHUE
YUHUTEJIEM OTHOILICHUM MEXY YJallUMUCH).

Peanm3arus BocmuTaTebHOTO — MOTCHIMANIA  COJMEPXKAaHUSA  Y4eOHOM  TpOrpaMMBI

JAOCTHUI'aCTCA YCPEC3:

pelieHue BOCIUTATENbHBIX 33/1ad B XOJI€ KaXJOTO ypOKa B €IUHCTBE C 3aJadyaMu
00y4eHUs U Pa3BUTUSI IMYHOCTH IIKOJIbHUKA,;

LleJICHAIIpaBJIEHHbIl OTOOp cojepaHus y4eOHOro MaTepuasa, IpeJICTaBISIOIIETO
YYEeHHKaM 00pa3Ilbl MOUIMHHOW HPAaBCTBEHHOCTH;

UCIIOJIb30BaHNE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH;

OpraHU3alMil0  CaMOCTOSITEIbHOW TBOPYECKOM  HCCIENOBATENIbCKON  JI€ATEIbHOCTU
YUYAIIUXCS HAa YPOKE U BO BHEYPOUHOE BpEMSI.

BaxxneliuMm ycinoBueM peanu3aldd BOCHHUTATENbHOI'O MOTEHLHANA YPOKOB SIBISETCS

opraHu3anus aKTUBHOM ACATCIIBHOCTH Yy4YallUXCsd Ha PasHbIX YPOBHAX MO3HaBaTEIILHOM

CaMOCTOATCIBbHOCTH.

[Iporpamma BocnuTaHus Ha YpOKax XUMHUU peaqu3yercs uepes BOCIIUTAHHE

TPaXXJaHCTBCHHOCTH, HanI/IOTI/ISMa.HCHOJ’ILSOB&HHG ooraToro HCTOPHUYCCKOI'0, KpacBCI4€CKOIro

COACPpKaHUA XUMHUYECKOT'O 06paSOBaHI/I}I, 3HAaKOMCTBO C JXH3HBIO BBIJAIOIINXCSA OTCUCCTBCHHBIX

y‘IéHLIX'XI/IMI/IKOB, SIBUBHINX NPUMEPBI I'PAKIAHCKOT'O CIIYXKCHUSA, UCIIOJIHCHUS TATPUOTHYCCKOT'O

J0Jra, CHOCO6CTBYIOT BOCIIMTAHHUIO YBAXXCHHUA K TCPOUUYCCKOMY IMPONUIOMY W HACTOAIICMY
Hamero OTC‘ICCTB&, (bOpMI/IpOBaHI/II-O Hpe,I[CTaBJ'IeHI/Iﬁ O pPa3BUTHHU HAYKHU XUMHUU U XUMHUUYCCKHUX

npou3BoJACTB B Poccuu, 00 MX poiM M 3HAYEHWHM B JKU3HM OOIIECTBA M TOCYAapCTBa.



COJAEPKAHUE OBYYEHUA

8 KUIACC
IlepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4YEJIOBEKAa. XMMHS B CUCTeME HaykK. Tena u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctossHue BemiectB. llonstue o
MeTOJIaX MMo3HaHus B XUMUHU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE 3JIeMEHTbl. CUMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAst
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KommuectBo BemectBa. Mosib. MonsipHasg mMacca. B3anMocCBsI3p KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

®usznueckue M XUMUYECKHE SIBJICHUSA. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

XuMHYECKHI IKCIIEPUMEHT !

3HaKOMCTBO C XMMHYECKON IMOCY/IOH, MpaBUJIaMH PaOOTHI B J1a00OPaTOpUu U MpHEMaMHU

oOpameHusi ¢ J1a00paTOPHBEIM OOOpPYIOBAaHUEM, HM3YyUYCHUE U ONMHCAHHWE (DU3MICCKHX

CBOWCTB 0OpPAa3IOB HEOPTaHMYECKUX BEIIECTB, HaOMOJeHHE (U3NYecKuX (TUIaBICHUE

BOCKa, TasHHE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUIIEHWE U KOHJIEHCAIUS BOJIbI) U

XUMHUYECKUX (TOpeHHe CBEYH, MPOKAIMBAHUE METHOU MPOBOJIOKH, B3aUMOJICHCTBUE Mella

C KHUCJIOTO) SIBICHUH, HAOMIO/IEHUE M OMUCaHHE MPU3HAKOB MPOTEKAHUS XHUMHUYECKUX

peakimii (paszioXeHue caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJIOpUAOM Oapus,

pasnoxenue rtuapokcuna menu (II) mpu HarpeBaHMM, B3aMMOJEHCTBHE >Kene3a ¢
pactBopom comu meau (II), m3yuenue cmocoOoB pasneneHusi cMecei (C MOMOIIBIO

Mar"ura, (uiIbTpOBaHHE, BBHIIAPUBAHUE, TUCTHUIALMS, XpomaTtorpadus), NpoBeaeHUE

OUYHCTKU MOBApEHHOM coyM, HAOJIO/IEHUE U ONUCAHHE PEe3yJIbTaTOB MPOBEACHUS ONBITA,

WUIIOCTPUPYIOLIETO  3aKOH COXPAaHEHUs MacChl, CO3JaHUE MOJeJIed MOJIEKYI

(1rapocTep>KHEBBIX ).

Baskneiimue npeacTaBUTe I HEOPraHUYECKHUX BelIeCTB

Boznyx — cmech razoB. Cocras Bo3nyxa. Kucinopon — 371€MEHT M NIPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KucCiIopoja B Jjaboparopuu u
pOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — aloTporHas MOAM(pUKAIUS
KHCIIOpO/ia.

TennoBoit 3pdexT XUMHUYECKOW peakluu, TEPMOXHUMHYECKHE YpaBHEHUS, B5K30- H
OHIOTEPMUYECKUE peakUMU. TOmIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — snemeHT M mpocToe BemecTBo. HaxoxaeHue BoIOpoAa B IMPHUPOJAE,
¢du3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0b! momydeHus. Kucinotel u conu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BOoAbl. Boxa kak pactBoputens. PactBopbl. HacwelmeHHblE H
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas /0l BELIECTBa B
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pactBope. XHUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus nHeopranuvecknx coeaunennid. Oxkcunpl. Kimaccudukamusi OKCHIOB:
coneoOpa3yromine (OCHOBHBIE, KHCIOTHEIE, aM(OoTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. PU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHue okcuios.

OcHoBanus. Krnaccudukanuss ocHOBaHHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. @U3ndeckue U XuMHUECKUE
cBoMcTBa KUCIOT. Panx akrusHoctu MmetaiioB H.H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. duznueckue u XMMHUECKUe cBoicTBa coiiei. Ilomyuenue
COJIEH.

I'eneTnueckas CBsI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COECITMHEHUM.

XUMHYECKH IKCTIEPUMEHT:

KaueCTBEHHOE OMpEEICHUE COACPkKaHMsI KUCIOPO/Ia B BO3AyXe, MOJIydeHue, cooupaHue,

pacrno3HaBaHHe U U3yYeHHE CBOWCTB KUCIOPO/a, HAOII0IeHNE B3aMO/ICICTBHS BEIIECTB

C KHCJIOpPOJOM M YCJIOBMSI BO3HUKHOBEHHUS M NPEKpalleHHs TOpeHus (Ioxkapa),

O3HaKOMJIEHHE C 00pa3laMi OKCHUJOB M ONMCAHHE UX CBOMCTB, MOJIY4YE€HHUE, COOMpPAHUE,

pacrno3HaBaHHE U U3yYE€HHE CBOWMCTB BOAOPOJa (FOpEHHE), B3aUMOAECUCTBHE BOJOPOJA C

okcugomM wMeau (II) (BO3MOXKHO UCHOJIB30BAaHUE BHUACOMATEPUATIOB), HAOJIOJICHHE

00pa3IoB BELIECTB KOJUYECTBOM | MOJb, UCCIENOBaHHE OCOOCHHOCTEH pacTBOPEHUS

BEILECTB C Pa3IMYHON PacTBOPUMOCTHIO, IPUTOTOBJICHUE PACTBOPOB C ONpPENEIEHHOMN

MacCOBOM J10JIell pPacTBOPEHHOIO BELIECTBA, B3aUMOJEHCTBHE BOABI C MeETaUIAMHU

(HaTpueM H KanblreM) (BO3MOXKHO HCIIOJNB30BAaHHE BHIEOMATEPHANIOB), HCCIEIOBAHUE

00pa3IOB HEOPTaHMYECKHUX BEIIECTB pPa3IMYHBIX KIACCOB, HAOIOJCHHE W3MEHEHUs

OKpAacKM HMHJHWKATOPOB B pacTBOpax KHUCJIOT W IIeJouel, M3ydyeHUuEe B3auMOJCHCTBUS

okcuga Menu (II) ¢ pacTBopom cepHOM KHUCIOTHI, KHUCJIOT C MeETaJJITaMH, PEaKIIMi

HENTpaau3aluy, NOJy4YeHUEe HEPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeTasula

JIPYTUM U3 pacTBOpa COJIM, PEUICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHeilmue

KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauyecknit 3axon u Ilepmoamyeckas cucrema xumMuyeckux 3Jjemenros JI.H.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbie MOMBITKH KIAaCCU(UKAIIMKM XUMHUUYECKHX JJIeMEHTOB. [loHsTHe 0 Tpymnmax

CXOIHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMETbHbIE METAJUIbI, TaJIOr€Hbl, HHEPTHBIE

rasbl). DJIEMEHTHI, KOTOpbIE 00pa3yoT aM(OoTepHbIE OKCHIBI U THAPOKCHUIBI.

[lepnonnueckuit 3akoH. llepumogmueckass cucrtema xumMuyeckux saemeHtoB JI.M.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux dnemeHToB .M. MenneneeBa. Ilepuonsl u rpynmnbl. DU3NYECKHA CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIX saep. HM3oronel. OnekTpoHsl. CrtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX JIeMEHTOB [leproandeckoil cucTeMpl
AWM. MengeneeBa. XapakTepUCTHKA XHUMHYECKOrO JJIEMEHTAa [0 €ro IOJIOKEHUI0 B
ITepuoanueckoit cucreme J[.1. Menaeneena.



3aKOHOMEPHOCTH W3MEHEHUS PaJinyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAIIINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TpyNiaM U IepHoIaM.

3nauenue [lepuonuueckoro 3akona u [leproauyeckoit cuCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[.M1. MenneneeB — y4€Hblil U IpakIaHUH.

Xumuyeckass  CBS3b. KoBasientHast ~ (mosisipHass ¥ HENOJIsApHAsi)  CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenb  okucieHusa. OKHUCIUTEIbHOBOCCTAHOBUTENbHbIE — peakiuu. [Iponeccsl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

XUMHYECKHH IKCTIEPUMEHT:

M3Y4YCHHE OOpa3I[OB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THIPOKCHIA

LMHKa C PacTBOpPAMH KHUCJIOT W IIEJIOYEH, MPOBEJCHHE OMNBITOB, WJUTFOCTPUPYIOLIUX

MIPUMEPBI OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOPEHHE, PEAKIIUU PA3JIOKEHUS,

COCIMHCHHS).

MexnpeaMeTHbie CBSI3H

Peanuzanus MexnpeaMeTHbIX CBA3€H MPU U3YyYEHUU XUMHH B 8 KJIaCCe OCYIECTBISAETCA
Yyepe3 UCIOJIb30BAHKUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX TOHATUMN, TaK U MOHATHH, SIBISIOIIUXCS
CHUCTEMHBIMU IS OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO0mme ecrecTBEeHHOHAYYHBIE TOHATHS: HAy4dHbIH (DaKT, TUNOTE3a, TEOPHUsS, 3aKOH,
aHaM3,  CHUHTE3,  KIacCH(UKAIUsA,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  DKCICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: marepus, aroM, OJEKTPOH, MIPOTOH, HEHUTPOH, HOH, HYKIHWJ, HW30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEIIECTBO, Tel0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEITUYHMHBI, €IUHUIIBI U3MEPEHHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorus: porocunres, neixanue, 6uochepa.

l'eorpadusa: armochepa, ruapocdepa, MuHEpalbl, TOpPHBIE TMOPOJBI, TOJE3HBIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC
BemecTBo M XuMHUYeCKas peakuus

[lepuonnueckuii 3akoH. Ilepuognueckas cucrema XuMHUecKux dyeMeHTOoB J[.U.
MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHUYECKHX
AJIEMEHTOB IIEPBBIX TPEX MEPUOMNOB, KAJIMs, KaJIbLU M HUX COCIMHEHUW B COOTBETCTBUMU C
MIOJIO’KEHUEM DJIEMEHTOB B [lepronueckoi cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUIbI XUMHUYECKOW CBSI3M. THUMBI KPUCTALUTMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTAUIMYECKOM PEIIETKM M BUAA XUMHYECKOU
CBSI3H.

Knaccudukanmss 1 HOMEHKIAaTypa HEOPTaHMYECKHUX BEIIECTB. XHUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMUHBIM KJIACCAM HEOPraHMYECKUX COECAUHEHUM, N€HETHYECKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Krnaccudukanus XUMHUUECKUX PEAKIUI 10 pa3TUYHBIM MPU3HAKaM (TI0 YHUCITY M COCTaBY
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeMIoBOMY d((exTy, Mo H3MEHEHUIO CTeleHeH
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYAaCTHIO KaTajau3aropa). JK30- H
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUS.



[Tonstre o ckopocTn XUMHUYECKOM peaknuu. [loHsTHEe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX W TeTeporeHHbIX peakuusax. [lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pPEeaKIMU U TI0JI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIMU, JJIEKTPOHHBIN OaxaHCc OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3MeKTPOIUTHUECKON AUCCOLMALIUU. DICKTPOIUTH U HEINEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C pPAa3jIMYHbIMH BUJAAMH XHUMHUYECKOH CBS3U.
Crenenp quccounanuyl. CuiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakunu noHHOrO 0OMEHa. YCIIOBUSI IPOTEKAHUS PEaKIMii HOHHOTO OOMEHa, TIOJHBIC U
COKpallEHHbIE MOHHbIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpPEICTaBICHUNA 00 SJICKTPOIUTHUECKONW nuccoruanuu. KadecTBeHHBbIE pPEaKlIMW Ha HOHBIL.
[TonsiTre 0 TUAPONU3E CONEH.

XUMHYECKH IKCTIEPUMEHT:

O3HAKOMJICHHE C MOJICISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —

METaJUIOB U HEMETaIOB (rpadura M aymasa), CIOKHBIX BEIIECTB (XJOpUIA HATPHSA),

HCCJIEIOBAaHUE 3aBUCHUMOCTHM CKOPOCTH XHMMHUYECKOM peakuuud OT BO3JAEUCTBUSA

pa3nuyHBIX  (PAKTOPOB, HCCIECIOBAHUE AIIEKTPOIIPOBOIHOCTH PACTBOPOB  BEIIECTB,

IpoLecca JAUCCOLMAIMM KHUCIIOT, LIeJIoueld M cojeil (BO3MOXHO HCIOJIb30BaHUE BUIEO

MaTepUajoB), IPOBEICHUE OIBITOB, WUIIOCTPUPYIOLIUX MPU3HAKYU MPOTEKAHUs peaKLUi

HMOHHOTO oOMeHa (oOpa3oBaHHE OCajiKa, BBIJEICHUE ra3a, 00pa30BaHHUE BOJbI), OIBITOB,

WUTIOCTPUPYIOMINX MPUMEPhl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakIil (ropeHue,

peaKiuu pas3okKeHUs, COCIUHEHUS), PACIO3HABAHME HEOPTaHMYECKHUX BEIIECTB C

IIOMOUIBIO KAYECTBEHHBIX PEAKLIUI HA HOHBI, PEILIEHUE dKCIIEPUMEHTAIIBHBIX 3aad.
HemeTtayuibl U UX COeIUHEHUS

OOmiasi xapakTepucTuKa rajoreHoB. OcCoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHue M (U3MUEcCKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEeMeTalllaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyu€HUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHU3M 4elloBeKa. BaykHelmme XiIopuabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapaktepuctuka syeMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHHsI aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue M (pu3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, GU3MYECKHe M XUMHUYECKHEe CBOMCTBA. OKCHIBI Cephl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crheruduueckue). XHUMHUYECKHUE peakluH,
Jeallde B OCHOBE MNPOMBIIUICHHOTO croco0a MOodXydeHus cepHoil kucioTsl. [IpumeneHue
cepHoi KucinoThl. CoJHM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COCMHEHUSIMHU Cepbl (KHCIOTHBIE TOXAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALICHUS.

OObmiass xapakrepucTuka 3j1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCcTpaHeHHEe B Npupoje, (usmveckue u
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XUMUYEeCKHe cBoicTBa. KpyroBopot a3zora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XUMUYECKHE
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHenne. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3uueckue M XMUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuuyeckne). Mcnoiapb3oBaHWE HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynobpenuii. XuMHUeCKOe 3arps3HeHHE OKPYXKArole cpeibl COSIUHEHUsIMH a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUBUKALNN
docdopa, puznueckue u xumudeckue cpoiictBa. Okcun dochopa (V) u dochopnas kucnora,
dbusznyeckue M XHMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QochaToB B KadecTBe
MUHEPAIbHBIX YI00PEHHA.

OOmas xapakrepuctuka 3yeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMUIecKue cBoicTBa. Ancopouus. KpyroBopotT yrieposaa B mpupoe.
Oxkcunpl yraepoaa, ux (GpU3NYecKue U XMMUYECKHE CBOMCTBA, JCWCTBHUE HA KUBBIE OPTaHU3MBIL,
MOJyuYeHUE U MPUMEHEHHE. DKOJIOTHYecKue MpobieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIbHOTO TMOTEIUICHHUs KJIMMaTra, MapHUKOBBIM 3QQeKkT. YroibHas KUCIOTa U e
conmu, uX (pU3MYEeCKHe M XMMHUYECKHE CBOMCTBA, MOJIyueHHWE W NpuMeHeHHe. KadecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIWIIMHE,
MPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHauabHBIC TOHATHS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCJMHEHUSX YTiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kuciota). [Ipupoansie
UCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHI HX MEepepadOTKU
(OeH3uH), uX poJib B OBITY U MPOMBIILIEHHOCTH. [IOHATHE O OUONOrMYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeIOBeKa. MarepuallbHOE E€IUHCTBO
OpPTaHMYECKUX M HEOPTaHMUYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usnyeckne M XHMMHUYECKME CBOWCTBAa, MOJY4YEHHE M IpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOH KucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B TPOMBIIUICHHOCTH. Baxuelme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOTO MCIIOJIb30BAaHMS CTPOUTEIBHBIX MAaTEpPHAaIOB B TIOBCEAHEBHOM KU3HHU.
XHMHYECKHI IKCIIEPHUMEHT:

n3yueHne o0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI, IPOBEJCHNE

KAueCTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI M HAOIIOJCHHE MPU3HAKOB MX IMPOTEKAHUS,

OTIBITHI, OTpaXKaIOINE (PU3NYECKHE U XUMUYECKUE CBOMCTBA IraJIOTEHOB U UX COEAMHEHUM

(BO3MOHO HWCIOJIb30BAaHWE BUICOMATEPUAJIOB), O3HAKOMJIEHHE ¢ 00pasliaMu XJIOPHUIOB

(ranmoreHuIOB), O3HaKOMIICHHE C O0Opa3laMu cepbl M € COCIAMHCHUSAMH (BO3MOXHO

WCIIOIB30BaHUE BHJICOMATEPHAIIOB), HAOIIOJEHHE Mporecca OOYrIMBaHUS caxapa IOj

JNENCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTBI, M3YYCHHE XHUMHYECKHUX CBOWCTB

pa30aBIeHHOMN CepHON KUCIOTHI, IPOBEJCHNE KaueCTBEHHOM peakiui Ha Cylb(aT-uoH u

HaOJIoZieHne TpU3HaKa e€ NpPOTEeKaHWs, O3HAKOMJIEHHE C (U3WYECKMMHU CBOMCTBaMHU

azora, ¢ochopa M HMX COEAMHEHUH (BO3ZMOXKHO HCIIOJIB30BaHUE BHIEOMATEPHAJIOB),

oOpa3iamu a30THBIX U PochOpHBIX YIOOpEHHUId, MOTyYeHne, cCoOupaHue, paclio3HaBaHHUE

W M3Y4YCHHE CBOICTB aMMHaKa, POBeIeHNE Ka4eCTBEHHBIX PEAaKIMii HA MOH aMMOHHS U

dochar-non w  wW3ydyeHWE  TPHU3HAKOB WX  NPOTEKAHUS,  B3AMMOJCHCTBHE

KOHIICHTPUPOBAHHOW Aa30THOW KHCJIOTBI C MeObl0 (BO3MOXKHO HCIOJIh30BaHUE
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BUJIEOMATEPHAJIOB), U3y4YEHUE MOJENIeH KPUCTAUIMYECKUX PEIIETOK aiMmasza, rpadura,
¢bymiepeHa, O03HAKOMJICHME C MPOLECCOM aACOPOIMHM  PACTBOPEHHBIX  BEILECTB
aKTUBUPOBAHHBIM YIJAEM M YCTPOWCTBOM MPOTHBOrasa, IOJy4YeHHE, coOupaHue,
pacro3HaBaHUE M M3Y4YEHUE CBOMCTB YIVIEKUCIIOIO Tra3a, MPOBEICHUE KayeCTBEHHBIX
peaknmii Ha KapOOHAT M CHJIMKAT-MOHBI M HW3yY€HHE NPU3HAKOB HX IPOTEKaHUS,

O3HAKOMJICHHE €  MNPOAYKIMEH  CHJIMKATHOM  INPOMBINUIEHHOCTH,  PELICHUE

9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BaykHelI1e HeMeTallIbl ¥ X COCIUHEHUS.
Metayibl M X COeIMHEHHUS

OOmast XapakTepuCTUKa XUMMYECKHX 3JIEMEHTOB — METaJUIOB Ha OCHOBAaHMM MX
nonoxkeHus B [lepuoanueckoil cucteMe XuMuueckux 3nemeHToB [[.1. Menaeneesa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalmyeckas CBs3b M MeETaJNIMYECKas KpUCTaIMdecKas
peméTka. DIEKTPOXUMHUYECKUN Pl HanpspkeHUH MeTamwioB. DU3MYECKHe U XHUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe CrocoObl MmosydyeHuss MeTauioB. [loHsATHE 0 KOPPO3HM METAIJIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI MX OT Koppo3uu. CiiaBsl (cTalb, 4YyTyH, AIOPATIOMUHUN, OpoH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

[lenoynsle MeTauIbl: nosokeHue B [lepuonnueckoil cucteMe XMMHUYECKHUX JJIEMEHTOB
J.. MenneneeBa, CTpOCHHE UX aTOMOB, HaXOKJAeHUE B npupoje. dusnueckne 1 XUMUUECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[IlesrounO3eMeENnbHBIE METAUIBI MAarHMii M KadbLMi: mosioxkeHue B llepuogmyeckon
cucreMe xumudeckux viemeHToB JI.JMI. MeHnpneneeBa, CTpoeHME HX aTOMOB, HAaXOXJICHHE B
npupone. Puznueckue U XMMUYECKUE CBOMCTBA MarHus M KajabLus. BakHelnne coequHEHUS
KaiblMs (OKCUI, THIPOKCHU, COH). JKECTKOCTB BOJIBI U CIIOCOOBI €€ YyCTPaHEHHUS!.

AnromuHuii: nonoxxenue B Ilepuoguueckoll cucteme XMMHUYecKuX 3ieMeHToB JI.H.
MenneneeBa, CTpoOeHHE aToMa, HaxoXAeHUE B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
anoMuHus. AM(pOTepHBbIE CBOMCTBAa OKCHIA U THJIPOKCUAA AITFOMUHUS.

Keneso: mnonoxenune B Ilepuogumueckoil cucrteMe XuMH4eckux daemeHtoB J[.H.
MemnzeneeBa, CTpoOeHHE aTomMa, HaxXoKJIeHue B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
xene3a. Oxkcunpl, ruapokeuasl u conu skenesa (II) m sxenmesa (III), ux cocras, cBoiicTBa u
IIOJIyYECHHE.

XHMHYECKUI IKCIIEPUMEHT:

O3HAKOMJIEHHE C oO0pa3llaMl METalIOB M CIUJIaBOB, UX (PU3MUYECKUMM CBOICTBaMH,

U3yuyeHHe  pe3yJbTaToB  KOPpPO3MM  METAIOB  (BO3MOXHO  HCHOJIb30BAaHUE

BUJIEOMATEPHAJIOB), OCOOCHHOCTEN B3aUMOJCHCTBUS OKCHA KaJbIM U HATPUS C BOAOH

(BO3MOYKHO MCIIOJIB30BaHHUE BHJIEOMATEPUAIIOB), UCCIIEOBAHUE CBOMCTB KECTKOW BOJBI,

rpoliecca ropeHus xKenes3a B KUCIopoie (BO3MOXKHO HCIIOIb30BaHUE BUEOMATEPHUAIIOB),

MIPU3HAKOB MIPOTEKAaHNs KaueCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KajabIHs, aTFOMUHUSA,

uunka, xeneza (II) m xenesa (III), meau (II), maGmroneHue M omMcaHue MPOLECCOB

OKpAaIllMBaHUS TUIAMEHH MOHAMH HATpHsl, KW U KaJlbIHs (BO3MOXKHO HCIIOJIb30BaHUE

BUJIEOMATEPHAJIOB), HCCIeIOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA ANIOMHUHUSA U

THIPOKCUIA IMHKA, DPELIEHUE OSKCIEPUMEHTAIBHBIX 3ajad o Teme «BaxHelmme

METAJIJIBl U UX COEIUHEHUS».

XuMHus M OKpYyKaoLias cpeaa
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BemecTBa 1 Marepuasibl B TOBCETHEBHOM KU3HU YEJIOBEKA. be30macHOe UCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XuMHYEeCKOe  3arps3HEHUE  OKpyXkaroued  cpeapl  (mpeaesibHas — JIOMycTUMast
koHIeHTpanus BenectB (nanee — [1J1K). Poibs XxumMuu B pelieHr# SKOJIOTHYECKUX TPOOIIeM.
XUMHYECKHH IKCTIEPUMEHT:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPHAIbI).
MesxknpeaMeTHbIe CBSI3H

Peanuzanust MmexnpeMeTHbIX CBS3EH MPU M3YUYCHUH XUMHUHU B 9 Kilacce OCYIECTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC IOHSATHS: HAy4HBIH (haKT, TUNOTE3a, 3aKOH, TEOpPHUs,
aHaJms, CUHTE3,  Kiaccuukamusi, MNEePHOAUYHOCTh,  HAOIIOJCHHE, AKCIIEPUMEHT,
MOICIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((EKT, TEXHOIOTHS, MaTESPHAIIBI.

®dusuka: marepus, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, HW30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, O3JEKTPUYECKUN 3apsij, M[POBOAHHMKH, MOJYIPOBOJHUKH,
JTUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢gorocunres, nprxanuwe, 6uocdepa, IKOCUCTEMA, MHUHEPAIBHBIC YIOOPCHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IOPOJbI, IOJC3HBIC
MCKOIIaeMbl€, TOILIMBO, BOAHBIE PECYPCHI
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrPaMMBbl OCHOBHOTO 0OIIero oOpa3oBaHuUs

JIOCTUTAIOTCS B X0OZIe 00Y4YEHUsI XMMUU B €IUHCTBE YU€OHOM M BOCIIUTATEIbHON JESTEIbHOCTH B

COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMH U  JYXOBHO-

HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U

CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALMN O0yYarOIUX Csl.
JImuHOCTHBIC PE3yiabTaTbl OTPAXKAKOT T'OTOBHOCTH 06yqa}oumxc;1 PYKOBOACTBOBATHLCHA

CUCTEMOM ITO3UTHBHBIX IOEHHOCTHBIX 0pI/ICHTaHHI>'I U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé

OCHOBE, B TOM YHCJIC B YACTH:

1) naTpuMoOTHYECKOr0 BOCIUTAHMA:
LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U
Hay4YHOMY HACJIeZINI0, TOHUMAaHUS 3HAUE€HUs] XUMUYECKOM HayKH B )KU3HU COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH BJaJeThb JOCTOBEPHOM HMHpOpManueil o mepenoBbIX
JOCTHKEHUSIX U OTKPBITHSX MHUPOBOW M OTE€YECTBEHHON XMMHM, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HaHUSIX 00 YCTpOHCTBE MHpa U OOIIECTBA;

2) rpa:kKAaHCKOro BOCIIUTAHMUSA:
NpEACTABJICHUA O COLOUAJIBHBIX HOpMax M IIpaBUIaX MECKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE, KOMMYHHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, Y4eOHO-
UCCIIEIOBAaTEIbCKONW, TBOPUYECKOM M JpPYyruxX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATEIbHOCTM  NPU  BBIIOJHEHMH  Y4eOHBIX,
[I03HABATENbHBIX 33/1a4, BBINOJIHEHUH XUMUYECKHX 3KCIIEPUMEHTOB, CO3JaHUU y4eOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHIO M B3aWMOIIOMOIIM B THpolecce 3TOH
y4eOHOM JesTeIbHOCTH, TOTOBHOCTU OLIEHMBATh CBOE MOBEIACHHE M IMOCTYNKH CBOMX
TOBapI/IHIGI\/JI C TMO3WIUKU HPaBCTBCHHBIX W IIPaBOBBIX HOPM C y‘IéTOM OCO3HaHUuA
ITOCJIEICTBUM MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS:

— MHPOBO33PEHUECKHE MPEJACTaBIEHUS O BEIIECTBE M  XUMHUYECKOW  peakiuy,
COOTBECTCTBYIOIIUE COBPEMCHHOMY YPOBHIO PAa3sBUTHUA HAYKH WM COCTABJIAIOIINE OCHOBY
AJi1 MMOHUMaHMus CYHIHOCTH HaquOﬁ KapTUHBI MHpPA, MPCACTABICHHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPHPOJIBI, B3ANMOCBSI3AX YEJIOBEKa ¢ MPUPOIHON CPeaoH, O
POJIM XMMHHU B IIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

— IIO3HABATCJIBHBIC MOTHBBI, HAIIPABJICHHBLIC Ha ITOJIYYCHHC HOBBIX 3HAHUHU 110 XHUMHU,
HEO0OXOaMMBIE TSI OOBSICHEHUST HAOJIFOJaeMBIX MPOIECCOB U SBJICHHUM, TO3HABATEIILHOM,
MH(OPMALIMOHHON M YUTATEIbCKOM KYJIbTYpHI, B TOM YHCJI€ HaBBIKOB CAMOCTOSITENILHOM
paboThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOM, TOCTYIHBIMU TE€XHHUUECKUMHU
CpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

— HWHTepec K OOY4YeHHIO W TO3HAHHUIO, JIOO03HATEIHFHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIEN0BATEIbCKONW JAEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTU M YPOBHsI 00y4eHUs B JaJIbHEHIIIEM;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:
OCO3HaHME IEHHOCTH KHM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBbIO,
YCTaHOBKH Ha 37I0POBBI 00pa3 KU3HU, OCO3HAHHE TIOCIEICTBHIA U HETIPHUATHE BPEITHBIX
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MpUBBIYEK  (YIMOTPEOJICHUST  aJKOTOJs, HApPKOTHUKOB, KYypEHHs), HEOOXOIUMOCTH
COOJIIOICHUST TIPaBMWJI OE30MaCHOCTH TPU OOpallleHMH C XMMHUYECKHMMHU BEI[ECTBAMHU B
OBITY U peaJbHOM JKU3HU;

5) TpynoBoro BocnuTaHusi:
MHTEpEC K MPAKTUYECKOMY M3yYSHHIO MPOopecCuil U TpyAa pa3IndHOro Poja, YBaKEHUE
K TPYLy U pe3ynbTaraM TPYIAOBOW NEATENLHOCTH, B TOM YMCJIE Ha OCHOBE IPUMEHEHUs
MpEeIMETHBIX 3HAHUI IO XUMHUHM, OCO3HAHHBIN BHIOOP WHIMBUAYAIBHONH TPACKTOPUU
MPOJOJKEHHsT 00pa30BaHMsl ¢ YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUU,
OOIIECTBEHHBIX ~ MHTEPECOB U  MNOTPEOHOCTEH, yCHEmHOW MpodecCHOHATHLHOM
NESATEeIbHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJaNTHPOBATHCS B
npodeccCuOHATIBLHOMI Cpejie;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

— DKOJIOTUYECKH 11eIecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYILECTBOBaHMS, IMOHMMaHHME LIEHHOCTU 3J0pPOBOro M Oe30macHoro obdpasa
KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3NYECKOMY H ICHUXUYECKOMY
3I0pPOBBIO, OCO3HAHWE IICHHOCTH COOJIOACHUS MpPaBUJI OE30IacCHOTO TOBEACHUS IIPH
paboTe C BEeLECTBAaMU, a TAK)KE B CUTYaLUSIX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJIEH;

— CIIOCOOHOCTH TPUMEHSTH 3HAHHS, TOJy4aeMble MPH W3YUYEHUH XHMHUH, IJIS PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXAlOLIEHd IPUPOJHOM CPEAOW, Ui IOBBILICHHUS YPOBHS
9KOJIOTMYECKOM KYJIbTYpbl, OCO3HAHUS INI00AJBLHOrO XapaKTepa SKOJIOrHYECKUX MpodieM
U TyTeld HUX peIlleHUs MOCPEACTBOM METOJOB XHUMHUU, SKOJOTHYECKOTO MBIIIICHHUS,
YMEHHsI PYKOBOJICTBOBATHCSI UM B TO3HABATENbHOW, KOMMYHUKATUBHOW M COI[MAIBHOMN
MPaKTHKE.

METANPEAMETHDLIE PE3YJIbTATHI

B cocraBe merampeaMeTHBIX PE3YNbTATOB BBIICIAIOT 3HAUYUMBIC IS (HOPMHUPOBAHUS
MHPOBO33pEHHUS OOIIEHAYYHBIC MOHSATUS (3aKOH, TEOPHs, MPUHIINI, TUNOTE3a, (PaKT, CUCTEMA,
MPOIIeCC, SKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX yUEOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTe/bHBIE YHMBepPcaJbHbIe YUeOHblIe 1elicTBUS
ba3oBble Jlornueckue AeicTBHsA:

— yMEHHUS UCIHOJIb30BaTh IMPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHUHU 3HAHUI:
pacKpbIBaTh CMBICT XUMHUYECKHX MOHATUN (BBIOCNATH HUX XapaKTEpHblE MPHU3HAKH,
YCTaHaBIIMBAaTh B3aWMOCBSI3b C JIPYTUMH TOHSATHSMH), HCIOJIb30BaTh IMOHATHS JUIS
OOBSICHEHUS! OTHENbHBIX (DAKTOB U SABJIEHUH, BHIOMPATH OCHOBAHUS U KPUTEPUU JUIS
KJIaCCU(UKALUU XUMHUYECKUX BEIIECTB M XHUMHUYECKHUX peaklui, YCTaHaBJIUBATb
NPUYMHHO-CJIECICTBEHHBIE CBSA3M MEXIYy OOBEKTaMHM HW3YyU€HHs, CTPOHUTH JOTMYECKHe
paccyxaeHus (MHIYKTUBHbIC, JAEAYKTHBHbBIC, IO aHAJOTHH), JeJaTh BBIBOABI U
3aKJIIOUCHUS,

— yYMEHHE MPHUMEHTHh B MpPOLECCe MO3HAHMS MOHATHUS (PEIMETHBIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIOJb3yeMble B XHMHUH, MpeoOpa3oBHIBATH
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IMIMPOKO NPUMEHSEMbIE B XHMHUHM MOJEIbHBIE NPEACTABICHUS — XMMHUYECKHH 3HaK
(cuMBOI 3JeMeHTa), XUMHUUYecKasi popMyla U ypaBHEHHE XMMUYECKOH peakiuu — IpH
pemieHnH y4eOHO-TTO3HABATENbHBIX 337ay, ¢ YYETOM 3THX MOJCIBHBIX IMPEICTaBICHHHA
BBISBIISITh M XapaKTEPH30BaTh CYIICCTBEHHBIC NPU3HAKA M3YyYaeMBIX OOBEKTOB —
XUMHUYECKHMX BEIIECTB U XUMUYECKUX DPEAKIHUM, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IPUYMHHO-CJIEICTBEHHBIE CBSA3U U MPOTUBOPEYHUS B U3y4aeMbIX IIPOLECCaX U SIBICHUSX.
Ba3oBble uccienoBarejabcKkue eicTBUA .

— YMEHHE HCIOJb30BaTh IOCTaBJICHHBIE BOIPOCHI B KAU€CTBE MHCTPYMEHTA IIO3HAHUS, a
TaKKe B KaueCTBE OCHOBBI JJIs1 (POPMUPOBAHUS I'MIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

— IpUOOpEeTEeHHE OMbITa 0 IUIAHWPOBAHMIO, OPTaHU3ALMUA U IPOBEIACHUIO YUYEHHYECKUX
OKCIEPUMEHTOB, yMEHHEe HaOJIIoAaTh 3a XOJAOM  MpoIecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €r0 pe3yabTaT, (POpMyIUPOBaTh 000OIIEHUS U BBIBO/BI 110 pe3ybTaTaM
IPOBEIEHHOIO OIBITA, HCCIEIOBAHUS, COCTABIATh OTUET O MPOJICIaHHON paboTe.

PabGora ¢ undopmanmeii:

— yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPHPETHPOBATH HHOOPMAIHMIO PA3THUHBIX
BUZOB M (HOpM IMpeJCTaBICHUs, IOJIY4aeMyl0 U3 Ppa3HbIX MCTOYHHMKOB (Hay4dHO-
HOMYJIsIpHAs JINTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPaBOYHbIC IOCOOMsS, PECypChl
WHuTepHera), KpUTHUYECKHM  OLIEHUBATh  IPOTHUBOPEUMBYID U  HEJIOCTOBEPHYIO
UH(POPMALIHUIO;

— YMEHME NPUMEHSTh Pa3IUYHble METO/bI U 3apPOChl IPU MOUCKE U 0TOOpe MH(POpMALUU
U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX Ui BBINOJHEHUS Y4EOHBIX U
NIO3HABATENIbHBIX 33Jad ONpeAEAEHHOT0 THIA, HPUOOpPEeTeHUe OIblTa B 00JacTH
UCTIOIB30BaHUSl  MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTWH,  OBJaJCHHE
KYJIbTYPOH aKTMBHOI'O MCIIOJIb30BaHUS PA3IMUHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO
BbIOMpaTh ONTUMAJIBbHYIO (GOpMYy MpencTaBiIeHUs HHPOpPMAMM W WILIHOCTPUPOBATH
pelaeMble 3a/1a4u HECIOKHBIMH CXE€MaMH, JuarpaMmmamu, IpyruMu (popmamu rpapuku
U UX KOMOMHALIUSAMUY;

— YMEHHE HCINOJb30BaTh U aHAJIMW3UPOBATh B Ipolecce y4eOHOW M HCCIeI0BaTEeNbCKON
JeSTENIbHOCTH MH(POPMAIMI0 O BIUSHUM IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3siCTBa U
TPAHCIIOPTa HA COCTOSIHUE OKPYXKArOIIed IPUPOAHOMN CPEBI.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

— YMEHHuEe 3aJaBaThb BOINpPOCHl (B XoJe aAuasora M (WiIM) AMCKYCCHUHU) IO CYHIECTBY
o0cyxaeMoil TeMbl, (HOPMYyITUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIHHO BBITOTHEHUS
IIPEUI0KEHHON 3a1a4H;

— nOpuoOpeTeHHe OIbITa MPE3eHTAUU  PE3yJbTAaTOB  BBHIMOJIHEHHUS  XHMHUYECKOTO
JKCIEpUMEHTa (J1abopaTOpHOTO OMBbITa, JIAOOPAaTOPHOW pabOTHl MO HCCIEIOBAHUIO
CBOWCTB BEILIECTB, yUeOHOTO MPOEKTA);

— 3aWHTEPECOBAaHHOCTb B COBMECTHOM CO  CBEpCTHHKAMM  [IO3HABAaTEIbHONM H
UCCIIEI0BATEIbCKON JIEATEIbHOCTU IIPHU PEIICHUH BO3HHUKAIOIIMX IPOOJEM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB M COIJIACOBAHUS MO3UIMKA (00CYXIeHus, OOMEH MHEHUSIMH,
«MO3TOBBIE HITYPMBI», KOOPJIWHALMS COBMECTHBIX IEHCTBHI, ONpPENEIECHNE KPUTEPUEB
0 OLIEHKE Ka4eCTBa BBHIIIOJHEHHOM paboThl U ApyTHe);
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PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1eliCTBUA:

YMEHHE CAMOCTOSTEIBHO ONPENEIATh LENH AEATENbHOCTH, IUIAHNPOBATh, OCYLIECTBIIATS,
KOHTPOJIMPOBATH U MPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO IESTEIHHOCTD, BEIOMPATH
Hanbonee 3¢¢eKTUBHBIE CMOCOObI pemeHus Y4eOHBIX M TIO3HABaTEeNbHBIX 3ajad,
CaMOCTOATENIBHO COCTAaBJIATh WM KOPPEKTUPOBATH NPEIJIOKEHHBIM AJITOPUTM JIEUCTBUI
IIPY BBINOJIHEHUH 33a/1aHUH ¢ yu€TOM HOJIY4YEHUsI HOBBIX 3HAHUI 00 M3y4aeMbIX 0OBEKTax
— BEHIECTBAX M pEaKUMsX, OLCHUBATb COOTBETCTBHE IIOJYYEHHOIO pe3ysbTara
3asBJICHHOM LI€JIM, YMEHHME MCIIOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IIPEUIaracMbl¢ B
YCIIOBUU 3aJJaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pE3yAbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COACpIKaHUS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIC
oOydJalolmMMUCs Hay4YHble 3HAHUS, YMEHHs U CHOCOObI JeWcTBUi, crneuuduueckue ams
npeaIMeTHOW o0nacTu «XUMHUSA», BUIBl JEATEILHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETALUU, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K xoHuy o0yuenus B 8 kiiacce mpeiMeTHbIE pe3ysbTaTbl HA OA30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

— PAacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKUX IOHSITHH: aTOM, MOJIEKYyJa, XUMUYECKHUU
3JIEMEHT, IPOCTOE BELIECTBO, CII0KHOE BELIECTBO, CMECh (OJTHOPOIHASI U HEOAHOPO/IHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAasi U MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEILECTBA,
MOJIb, MOJISIDHAsE Macca, MaccoBas JAOJA XMMHYECKOTO DJIEMEHTa B COCIMHEHHH,
MOJISIpHBI  00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb, 3JEKTPOOTPUIATEIHHOCTD,
CTENEeHb OKHUCIICHUS, XUMHUYECKass peakuus, KilaccupuKaluus peakluil: peaxuu
COCJMHEHUS, PEaKIMM DPA3JIOKEHHsI, PEaKLUU 3aMELIeHUs, peakluu oOMeHa, 5K30- U
HHJIOTEPMHUUYECKHE PEaKIMH, TEIUIOBOH A(PQEKT peakiuu, sIpo aToMma, 3JIEKTPOHHBIN
ClIOil aToma, aToMHas opOWTanb, pajauyc aTomMa, XHMHUYecKas CBs3b, MOJSpHAs MU
HENOJISIpHAsl KOBAJIEHTHAs CBsI3b, MOHHASI CBA3b, MOH, KATHOH, aHUOH, PaCTBOP, MacCcOBasl
J10J1s1 BellecTBa (IIPOLEHTHAsI KOHILIEHTpAalKsl) B pacTBOPE;

— WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMYECKHX IOHATHM M NPUMEHATH ITH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

— UCHOJb30BaTh XMMHMUECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHs (OpMysn BelIeCTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

— OMNpeAensiTh BaJICHTHOCTb AaTOMOB 3JEMEHTOB B OHHApHBIX COEJUHEHHSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApPHBIX COEIUHEHUSX, MPHUHAIICKHOCTh BEIIECTB K
ONpeNieIEHHOMY KJIacCy CO€QMHEHUH 1o ¢dopMmynaM, BUA XUMHUYECKOW CBS3U
(KOBaJIeHTHAs! U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

— packpeiBath cMbich [lepmogmueckoro 3akona [[.MI. MenneneeBa: AE€MOHCTPUPOBATH
NOHMMAHHUE TEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT HX
nosokeHnss B Ilepuoauueckoil cucTeMe, 3aKOHOB COXPAaHEHUS MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO yY€HUs, 3aK0Ha ABOrapo;

— OmHChIBaTh U XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoit cucreMsl
XUMHYECKHMX DJJIEMEHTOB: pa3iuyaTh IOHATUS «rjaaBHas noarpynna (A-rpynma)» u
«mmobounas mnoxarpynmna (b-rpymnma)», Manble W OonblIME MEPUOJIBI, COOTHOCHTH
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o0o3HavyeHusi, KOTopble UMeloTcsi B Tabnuiue «llepuoanueckas cucreMa XUMHYECKHX
anemenToB J.M. MenzeneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMS AaTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsa sAapa, oOllee YHuCIOo 3JICKTPOHOB H
pacnpeziesieHue X M0 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKHE BELIECTBA, XUMHUYECKUE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOLIMX B PEAKLMU BEIIECTB, [0 TEIJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOICTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE  IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOILIUX XUMUYECKUX PEaKLUi;

IIPOTHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCHMOCTHM OT MX KAaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMUHbIX YCIOBUSIX;
BBIYHCIIATh OTHOCHUTEIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BEILIECTB, MAacCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1Mo GopMysie COeIMHEHUs, MaCCOBYIO JOJIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

IIPUMEHATh OCHOBHBIEC OIE€pPAllMM MBICIUTEIBHOU AESATEIBHOCTU — aHaJIUu3 M CUHTE3,
CpaBHEHHE, O0O0OIIEHHE, CHUCTEeMAaTHU3alNI0, KIACCU(UKAIMIO, BBISIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3€H — JJI1 W3Y4YEHUs CBOICTB BEUIECTB M XHUMHUUYECKHX DPEAKLHUU,
€CTECTBEHHO-HAY4YHbIE METO/Ibl NIO3HAHUS — HAOJIOJEHUE, U3MEPEHNE, MOJIETUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

cleoBaTh MpaBUiaM  TIOJb30BaHUS XMMHYECKOM Tocyloil U J1abopaTOpHBIM
o0opyIoBaHMEM, a TaKXe NpaBWIaM OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSAMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYEHUIO U
coOupaHnio Ta3000pa3HBIX BeEMIECTB (BOJAOPOJAa M KHCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB € ONpPEAECIEHHON MAacCOBOM JT0JIEN PaCTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH U
IIPOBOAMTH XUMHUYECKHE OSKCIIEPUMEHTHI IO PACIIO3HABAHHWIO PACTBOPOB ILEIOYEH H
KHCJIOT ¢ IOMOILBIO MHIUKATOPOB (JTaKMyc, peHoN(TaIenH, METUIOPAHXK U ApYyTrHe).

K KOHIY O6y‘IeHI/IH B 9 kiacce MNPEAMETHBIC PC3YJIbTATHI Ha 0a30BOM YPOBHE NOJI?KHBI

oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIMXCS YMEHHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHSTHHA: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIEHUS, XMMHMUYECKas PpEeaklHs, XUMUYecKas
CBS3b, TEIUIOBOM 3((eKT peakiuu, MoJib, MOJSIPHBII 00BEM, PacTBOp, IIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, DJEKTPOJIUTHUECKas JAMCCOIMAlMs, pPEaKIUH HOHHOro oOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeoOpaTHMble pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHHE
U BOCCTAaHOBJICHHME, aJUIOTPOIUS, aM(OTEPHOCTh, XMMHUYECKas CBsI3b (KOBAJIEHTHasd,
WOHHAsl, METAJUIMYECKas), KpUCTaNIMYecKasi pemi€rka, KOppo3us METAJUIOB, CIUIABBI,
CKOPOCTb XMMMYECKOM peakluu, NpenenbHo jgonycrumas KoHueHtpamus [IIK
BELIECTBA,
WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX IIOHATUH M TNPUMEHATHITH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIECHUN;
UCIIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIMKY JUISI COCTaBieHUS (OpMys BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
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ONpENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS] XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIECTB K OMpeNeIHHOMY KIIAcCy COeTUHEHUI
no ¢opmynaM, BHUJ XUMHUYECKOH CBA3M (KOBaJCHTHAas, WOHHAs, METaJUIMYeCcKas) B
HEOPraHMYECKUX COEAMHEHUSAX, 3aps]l MOHA M0 XUMHYECKON (opMylie, XapakTep Cpelibl
B BOJIHBIX PAacTBOpPax HEOPraHUYECKHX COCIWHEHUH, TUIl KPUCTAJUIMYECKOW PEIIETKU
KOHKPETHOI'O BELIECTBA;
packpbiBaTh cMbIcl [lepuonnyeckoro 3akona [[.J. MenneneeBa u JeMOHCTPUPOBATH €TI0
NMOHMMAaHUEe: ONHCHIBATh W XapakTepu3oBaTh Tabmuunyto Gopmy I[lepuoamaeckoit
CHUCTEMbl XHMMHMYECKHX JJIEMEHTOB: pasjinyaTh MOHATHUS «TJaBHas mnoarpynna (A-
rpymna)y u «mobounas mnoarpynna (b-rpymma)», maneie W OOJbIIME TEPHOIHI,
COOTHOCUTH 0003HAYEHUsI, KOTOPHIE UMEIOTCS B MEPUOTUICCKON TaOIHIIE, C YUCIOBBIMH
XapaKTePUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB W 3apsija sapa,
olImiee 4YMCIIO AJNEKTPOHOB M PACHpPENEIICHUE UX MO AJIEKTPOHHBIM CJIO0SM), OOBICHSITH
o0111e 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOICTB 3JIEMEHTOB U UX COSAMHEHUN B Mpeaenax
MaJIbIX IEPUOJIOB U INIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;
KIJIACCU(UITUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHMUYECKUE BEIICCTBA, XUMHUYCCKHEC
peakiuu (MO0 YHMCIYy M COCTaBY YYAacTBYIOIIUX B PEAKIHUU BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (ONMHUCHIBATH) OOIMME U CHeNU(DUISCKUEe XUMUYCCKHE CBOHCTBA
MPOCTBIX U CJIOXHBIX BELIECTB, MOATBEPXK/Iasi OMUCAHUE MPUMEPAMU MOJEKYJISAPHBIX H
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;
COCTaBJIATh YPaBHEHUS 3JIEKTPOJUTHYECKOM ITHCCOLMALMU KHUCJIOT, IIEJI0YEeH U COJEH,
MOJIHBIE U COKpAIll€HHBIC YpPaBHEHUS peaklUil MOHHOTO OOMEHa, ypaBHEHUS PEaKIHii,
MOJATBEPXKJAIOIINX  CYLIECTBOBAHME T'E€HETHYECKOW CBSI3M MEXKIy BelIeCTBAMHU
Pa3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX PEAKIUNA TMOCPEACTBOM
COCTaBIIEHUS PJIEKTPOHHOTO OajaHca ITUX PEaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS, BO3MOXKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;
BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTa Mo (Gopmysie COeIMHEHHUs, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHHUIO XUMHUYECKOM PEaKIuu;
coOnrofarh MpaBWia TIOJb30BaHUS XMMHUYECKOW Tocylaod U 1a00paTOpHBIM
o0opy/noBaHUEM, a Tak)Ke MpaBuia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMHU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHYECKUX OMBITOB IO MOJIYYCHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);
MPOBOJIUTh PEAKIIMH, TOJTBEPKIAIONINE KAa4eCTBEHHBIM COCTAaB PA3IMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM IYyTEM XJIOpUI-, OpoMHI-, WOAWA-, KapOoHaT-, ¢ocdar-,
CUJIMKAT-, Cyiab(har-, THUIPOKCHUI-UOHBI, KATHOHHI aAMMOHHS W WOHBl HW3YYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
MPUMEHSATH OCHOBHBIC OIEpAIliy MBICITUTEIBHOU JESITEIBHOCTH — aHAJIW3 W CHHTE3,
cpaBHEHHE, 0000ITIEHNE, CHCTEMATHU3AITNIO, BBISIBICHHE TIPUUYNHHO-CIICICTBEHHBIX CBSI3EH
— JUIS W3yYCHUS] CBOWMCTB BEIIECTB M XHMHYECKUX PEaKIMi, €CTECTBEHHO-HAyYHBIE
METOJBI TO3HAaHUA — HAOMIOJIEHUEe, W3MEPEeHHUEe, MOJICTUPOBAHUE, OSKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).
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BHUAbI 1 ®OPMbI KOHTPOJIA

Kontponb sBisiercss HEOOXOAMMBIM 3BEHOM J0060ro ypoka. OT ero opraHu3aiuu,

NPOBE/ICHUS U OLICHUBAHUS 3aBUCUT 3(p(PEeKTUBHOCTH OOyUYECHHUS.

KOHTpOHB — OTO IPOBEpPKa COOTBCTCTBUA IMOJTYUYCHHBIX PC3YJIbTATOB C IMOCTABJICHHBIMU

3apaHee 1ensIMu 00yueHus. Boiaensatores cienyromue (pyHKIMU KOHTPOJISA !

4.

JuarHoctuueckas. Y4uTelb MOJy4aeT [OCTOBEpHYIO HHGopManuioo o mpobdenax B
3HaHUSX y OOYYaIOIIMXCS, O YacTO COBEPIIAEMBIX OMIMOKAaX M HX XapakTepe. ITo
nomoraer mojoopats Hanboee 3P GEeKTUBHBIE METO/IBI M CPEICTBA O0YICHHUS.
Konrtpomupyromas. B pesyinbrare  yCTaHaBIMBAeTCsd  YPOBEHb  OBJIAJICHUS
KOMIIETEHIIMSIMU, 3HAHUSMU; YPOBEHb HHTEIICKTYAIbHOTO Pa3BUTHSI YUCHHKOB.
OO6yuvaronias. BelmonHss 3aianus W pemas 3ajayd, ydyaliuecs COBEPILIEHCTBYIOT CBOU
3HAHUS U YMCHHUS, TPUMECHSISI UX B HOBBIX CUTYaIlUsX.

[Ipornoctuyeckas. [1o pe3ynbpraraM KOHTPOJIS MOKHO MOHSTH, JOCTATOYHO JIH YCBOEHBI
3HaHUA U c(HOPMHUPOBAHBI KOMIETEHIIUU AJISl TOTO, YTOOBI MEPEUTH K HOBOMY y4eOHOMY
MaTepHainy.

PaszBuBatomas. E€ cymiHocTh 3akiioyaeTcs B pa3BUTUM pEYM, MAMSITH, BHUMAHMS,
MBIIUICHUS, TBOPYECKHMX CHOCOOHOCTEH YUYEHUKOB, TMPOUCXOMASIIEM B IPOLECCe
BBITIOJTHEHHUS 3a/IaHUH.

Opuentupytomasi. CyTb €€ COCTOUT B BBISIBICHUH CTEIIEHU U3YUEHHOCTU TEMBI.
Bocnurarensnas. Ilepuomudeckass mpoBepka crocoOCTBYeT (OPMHPOBAHUIO UYBCTBA
OTBETCTBEHHOCTH, aKKypaTHOCTH; AUCHUITTMHUPYET 00YyUarOIIHUXCS.

Buja KoHTpOJIsI HA YPOKE 3aBUCHUT OT 3Tarna o0yueHus. B cBsi3u ¢ 3TUM, BBIIETSIOT:
IIpenBapuTesbHbINA

Tekymumi

Temarnueckuit

HTtoroBbiii KOHTPOJIb

Ha ypokax ucrnonb3yeTcst IsTh OCHOBHBIX (p)OPM KOHTPOJISL:

OponTanbHas. 3agaHue mpeasaraerca BceMy kiaccy. OOblYHO pedsita JAIOT KpaTKHe
OTBETHI C MECTA.

['pynmoBas. Knace pasnensercs Ha rpymnmbl. Kaxkgas rpymnmna moinydaeT cBO€ 3aqaHUe,
KOTOPOE HY)KHO BBITIOJIHUTH COBMECTHO.

WNunuBuayanpHas. Y KakJIOro y4eHHKa CBOE 3aJaHHe, KOTOPOE HYXHO BBHIIOJHUTH 0€3
ypeidi — ub0 momommwm. J[lamHas ¢QopMa TOAXOAWT Ui BBUICHEHUS 3HAaHUM H
CIIOCOOHOCTEHN OTAENBHOT0 YeI0BEeKa.

KomOunupoBanHas. 91a (hopMa KOHTPOJIS COYEeTaeT B cebe TpU NpeAblayIIre.

MeTtoabl KOHTpOJIA — CHOCO6BI, IOMOTaromue BbIABUTL CTCIICHbL YCBOCHUA 3HAaHUM U

OBJIaACHUA Tpe6yeMBIMI/I KoMmmeteHIsIMu. Ha YpOKax HCIIOJIB3YIOTCA CICAYIOIIHUE MCTOAbI:

HaOII0ACHHE,

YCTHBIH OITpOC,

MUChMEHHBIC PadOTHI,

MpaKTUYecKas UK 1aboparopHas paboTa,
3a4€THI,

TCCTHI.
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ExxenneBHoe HaOMIOZEHHE IO3BOJSET COCTABUTh BEPHOE CYKIEHHUE OO0 OTHOIICHUU
yYeHHKa K IMpeIMETy, IOCTYIMHOCTH M TMOCHJIBHOCTH I HEero y4eOHOro marepuaia, 4To
CIOCOOCTBYET TI'PaMOTHOMY IUIAHMPOBAHUIO OPraHU3allMyd KOHTPOJS 3HAHMM A KaXKI0ro
00ydJarouierocs.

YCTHBIN ONpoC SBISETCS OAHUM U3 HauOoJiee pacIpOCTPaHEHHBIX METO/JOB IPOBEPKH.
OH mpoBoAMTCA Kak B HMHIUBUAYAIbHOW, TaK M BO (POHTAIBHOM, M B KOMOMHHPOBAHHBIX
dbopmax.

[TuceMenHBIE pabOTHI MPOBOAATCS B pa3HbIX (hOpMax: TUKTAHT, COUMHEHHUE, OTUYET, TECT,
KOHTpPOJIbHAsI paboTa, rpadguieckue paboThI.

TecToBBIf METOA MO3BOJSET JIOCTATOYHO OBICTPO MPOBEPUTH 3HAHHUS MO OJHON WIIK
HECKOJIbKUX TEM.

[TpakTudeckass wnm naboparopHas pabora — ¢Gopma KOHTpPOJS, KOTopas TpeOyeT OoT
yYalIUXCs HE TOJbKO HAJIMYMs 3HAHWM, HO €€ U YMEHUW MPUMEHATHb 3TU 3HAHUS B HOBBIX
CUTYaIUsAX, COOOPA3UTEILHOCTH.

THunbl KOHTPOJIA HA YPOKAX PA3IEISIOT Ha:

— Buemnuii kouTposs. [IpousBoaurcs yuuteneM Haja JeSTEIbHOCTHIO 00YyYaOUXCS.
— BzaumokouTpob. OcyiecTBisieTcs 00yJaromUMUCcs APYT HaJ IPYTOM.
— CaMOKOHTpOJIb. YUEHUK MpPOBEpsieT ceds caMm MO FOTOBBIM 0OpasliaM WU MPaBUIbHBIM

OTBETaM.

CpenctBamu (pUKCaMu JIMYHOCTHBIX, METANPEIMETHBIX M IPEIMETHBIX PE3yIbTaTOB
SIBIISTIOTCSI KJIACCHBIE KYPHAJIBI, THEBHUKU HAOIIOICHHIA, TOPT(hOIHNO.

IIpu opranuzanuu 00pa30BaTENbHOIO IPOLIECCA C HCIOJIB30BAHUEM AJIEKTPOHHOIO
o0ydeHHsT M JUCTAHLMOHHBIX OOpPAa30BATEIbHBIX TEXHOJOTUN KOHTPOJIb OCYILIECTBIISIETCS B
OHJIAlH pexuMe Ha HH(OOPMALIMOHHBIX IIaTPopMax.

Bunei, ¢dopmbl  KkoHTponss  mpoBoauTcs — cornmacHOo  [lomoxkeHuto o popmax,
NEPUOANYHOCTH, IMOPSIKE TEKYLIETO KOHTPOJII YCIEBAEMOCTH U IPOMEKYTOYHOM aTTECTALUU
o0OyJaromuxcs

TexHoOrMA OLIEHWBAaHUS OCYILECTBIAIOTCA cornmacHo llomokenutro o  cucreme
OLICHMBaHMsI 00pa30BaTENbHBIX JOCTHKEHUHN 00yJaromuxcs.
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Ne HaumeHnoBaHue pa3aesioB KosuvecTBo 4acoB DJIeKTPOHHbIE
H TE€M NIPpOrpaMmbl Bcero Kontpo  IlIpakrtn (uudposbie)
JIBHBIE qecKHe o0pa3oBaTe/bHbIE
padoThI padoThI pecypcel
Pa3znea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
11 XuMus — BakHas 00J1acTh 5 2 LHOC Mos IlIkomna
€CTECTBO3HAHUS U https://myschool.edu.ru/
MPaKTUYECKON
JESTEIbHOCTH YeJIOBEKa
1.2 BemecTBa u xumMmudeckue 15 1 HOC Mos IlIxona
peakiuu https://myschool.edu.ru/
Hroro no pazueny 20

Pa3znen 2. BaxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

2.1 Bozayx. Kucnopon. 6 HOC Mos llkona
ITousitrie 06 okcHgax https://myschool.edu.ru/
2.2 Bonopoa. Ilonstue o 8 1 HOC Mos llkona
KHMCIIOTax M COJISIX https://myschool.edu.ru/
2.3 Bopa. PactBopsl. [lonsitue ) 1 1 HOC Mos lkona
00 OCHOBaHUSX https://myschool.edu.ru/
24 OCHOBHBIE KJIACChI 11 1 1 HOC Mos Hlkona
HEOPraHUYeCKUX https://myschool.edu.ru/
COETUHEHUN
Htoro no pazneny 30

Pasznea 3. [lepuoanueckuii 3axon u [lepuogudeckas cucreMa XuMu4ecKux 3jemMeHnToB /1.
H. MenaeneeBa. CTpoenue aroMoB. XuMHuyecKkas cBsi3b. OKHCIUTEIbHO-

BOCCTAHOBHUTEC/IBbHbBIC PCAKIIMH

3.1 [lepuoanueckuii 3aKoH 1 7 HOC Mos lIkona
[epuonuyeckas cucrema https://myschool.edu.ru/
XUMHUYECKUX dJIeMEHTOR /I,

N. MenpneneeBa. CTpoeHue
aToMa

3.2 XumMu4ecKas CBSI3b. 8 1 HOC Mos Ikoma
OKHCIHUTENBEHO- https://myschool.edu.ru/
BOCCTaHOBUTEJIbHBIE
peaxkuuu

Hroro no paszneny 15

Pe3epBHOE Bpems 3

OBILEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOTPAMME
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9 KJIACC

Ne HaunmeHoBaHMe pa3aeioB KonuyecTBo yacoB DJIEeKTPOHHBIE
H TE€M NIPpOrpaMmbl Bcero Kontpo  IlIpakrtn (uudposbie)
JILHBIE YecKHe o0pa3oBaTe/ibHbIE
padoThbI padoThbl pecypchl
Pa3znea 1. BemmecTBo M XUMHYeCKHe peakul
[ToBTOpEeHME U yriTyOJICHHE HOC Mos IIkomna
1.1 | 3HaHUiIl OCHOBHBIX pPa3/ICliOB 5 1 https://myschool.edu.ru/
Kypca 8 kiiacca
OCHOBHBIE 3aKOHOMEPHOCTH HOC Mos IlIkona
1.2 - 4 .
XMMHUYECKHX PeaKIni https://myschool.edu.ru/
DNeKTpoNIUTHYECKAast HOC Mos Ulkona
1.3 nucconranvs. XuMUYECKHUE 8 1 1 https://myschool.edu.ru/
peaKiuy B pacTBOpax
Htoro no pazneny 17
Pazgen 2. HeMeTa/JILI M BX CO€IHHEHUSA
OO01mas xapakTepucThKa HOC Mos Ulkona
2.1 XUMHAYECKHX 3JICMCHTOB 4 1 https://myschool.edu.ru/
VIIA-rpynnsl. ["anorenst
OO01mas xapakTepucThKa HOC Mos Ulkona
XUMHAYECKHX 3JICMCHTOB https://myschool.edu.ru/
2.2 N 6
VIA-rpynnel. Cepa u eé
COCTUHEHUS
OO01mmas XxapakTepucTHKa HOC Mos lIkoma
93 XUMHAYECKHUX 3JICMEHTOB 7 1 https://myschool.edu.ru/
' VA-rpynmsl. A3ot, ¢pochop
U UX COEJIMHEHUS
OO01mas xapakTepucTHKa HOC Mos Ulkona
XUMHUYECKHX 3JICMCHTOB https://myschool.edu.ru/
24 8 1 2
IVA-rpynnel. Yraepon u
KPEMHUH U UX COSMHEHUS
Hroro no paszneny 25
Pasznea 3. Mera/iibl M UX COeIHMHEHHS
3.1 [lepuonnueckuii 3akoH 1 7 HOC Mos llIxona
[Meproanveckas cucrema https://myschool.edu.ru/
XUMHYECKHX dNIeMeHTOB /].
N. MenneneeBa. Ctpoenue
aToMa
3.2 XuMHYECKas CBA3b. 8 1 HOC Mos llIxona
OKHUCITUTENLHO- https://myschool.edu.ru/
BOCCTaHOBUTEJIbHbBIE
peaknuu
Hroro 1o pasneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
BemecTsa u maTepuaisl B HOC Mos Ulkona
4.1 3 i
KM3HH YeJIOBEKa https://myschool.edu.ru/
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Hroro no pazueny 3

PeszepBHOE Bpems 3

OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOT'O
MPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1S1 YYEHUKA
YMK «Xumus» ['adbpuensu O.C., Octpoymos W.T'., Cragkos C.A., (8-9 kiaccer)
METOAUYECKHUE MATEPHUAJIBI JIJISA YUUTEJISA

Xumus. Coopuuk 3anau u ynpaxuaenuid. O. C. I'abpuensn, U. B. Tpurybuak
Xumusa. Meroanueckoe nocodue. O. C. I'abpuensn, U. B. Axcénona, U. I'. OctpoymoB

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

LIOC Mos IlIxoma https://myschool.edu.ru/
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