PABOYAA ITPOI'PAMMA OCHOBHOI'O OBLIEI'O OBPA3OBAHUA JJIA
OBYYAIOIIUXCS C PACCTPOMCTBAMU AYTUCTUYECKOT'O CITEKTPA

(BAPUAHT 8.2)
XUMUSA

(8-10 xmaccwr)



OI'/TIABJIEHHUE
[TOACHUTEJIDHAS BATIMCKA ... ..ottt 3
COAEP)KAHUE YUEBHOI'O IIPEJAMETA «XUMUS» ...ccoovviiiiiiiiiiiiiiiiiiieee, 9

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHWA YUEBHOI'O
I[MPEAMETA«XUMMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHN A

................................................................................................................................... 20
TEMATHUYECKOE IINTAHUPOBAHUE..........cooiiiiiiiiiiiiiiceccceece e, 35
[HOAXO/AbI K OHUEHNBAHHMIO PE3YJIbTATOB INIAHUPYEMBIX
PE3VIJIBTATOB OBYUEHUS ..., 67
CIIEIMAJIBHBIE YCIIOBUA PEAJIM3ALIINN JUCHUAIIJIAHEBL............ccvveeeens 67



PabGouass mporpamma (manee Ilporpamma) mno ydeOHOMY MpeaMeTy

«Xumusa» paspadborana Ha ocHoBe PI'OC OO0, DenepanbHON HPOTPaAMMBI
BOCIIMTAHHUSA, C YUIETOM pacHpeeNEHHbIX M0 KjlaccaM MPOBEPsAEMbIX TpeOOBAaHUH K
pesyiapraTaM OCBO€HHA OCHOBHOM 00pa30BaTEIBHOM IIPOrPaMMbl OCHOBHOTO

oOmero oOpa3oBaHms.

[TOACHUTEJIbHAA 3AIINCKA

OO0was xapakrepucTHKa yueOHOro npeamMera « XumMus»

Bxnan yueOHoro mnpeaMera «XuMHUS» B JOCTHKEHUE LieJIed OCHOBHOIO
o0miero odopazoBaHusi 00YCJIOBJIEH BO MHOTOM 3HAaU€HHEM XHMUYECKOM HAayKu B
MO3HAHWU 3aKOHOB MPUPOJbI, B Pa3BUTHH NPOU3BOJUTEIBHBIX CHJI OOIIECTBA U
CO37IaHIH HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.

X¥UMHS KaK JJIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK PACIpPOCTPaHMIIA CBOE
BJIMSIHME HA BCE 00JIACTU YEJIOBEUECKOro CYIIECTBOBAHUS, 33/lajja HOBOE BHJICHUE
MHUpa, CTajJla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KYJIbTYpPbI, HEOOXOANUMBIM
YCIIOBUEM U3HHU OOIIECTBA: 3HAHUE XUMUU CIIY>KHUT OCHOBOU AJi (DOPMHUPOBAHUS
MHPOBO33pPEHUS YEJIOBEKA, €ro IMPEACTABICHUH O MaTEpUaIbHOM E€IMHCTBE MHPA;
BOXHYIO  pOJIb  WrparoT  QopMuUpyeMble  XUMHUEW  MPEACTaBICHUS O
B3aMMOIPEBPAILLEHUAX DSHEPrud U 00 DHBOJIOIUU BEIIECTB B  NPHUPOJE;
COBpPEMEHHAs XMMHUS HaIlpaBJeHa Ha PEIIeHrE II00aTbHBIX TPOOIEM YCTOMIUBOTO
Pa3BUTHS YEIIOBEUECTBA — CBIPbEBOM, JHEPIrETUYECKOW, MUILIEBOXA U DKOJOTUYECKON
0e30macHOCTH, TPOOJIEM 3PABOOXPAHECHHUS.

B ycnoBusix Bo3pacTaroliero 3HAYEHUS] XUMUU B JKU3HU OOLIECTBa
CYLIECTBEHHO TOBBICHJIACh POJIb XUMHUYECKOro oOpa3zoBanus. B mane
COLIMAJM3alM OHO SIBISIETCS OAHMM U3 YCIOBHH (DOpMHpPOBAHUS HMHTEJUIEKTA
JIMYHOCTH ¥ TAPMOHHUYHOIO €€ pa3BUTHS.

CoBpeMEHHOMY  YEJIOBEKY XMMHYECKHE 3HAHUS HEOOXOIUMBI ISt

npuoOpeTeHus] OOIEKYIBTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIAUTHCS B



COLIMYME€ M OTBETCTBEHHO Y4YacTBOBAaTh B MHOI0OOpPA3HOM *U3HM OOLIECTBA, IS
OCO3HAHMSI BAXKHOCTU PA3yMHOT'O OTHOIIECHUS K CBOEMY 3J0POBBIO M 3JI0POBBIO
JIpYruX, K OKpYXarolled NpUPOJHOM cpene, JUisl TPaMOTHOTO IOBEICHUS MpPH
WCIIOJIb30BAaHUU PA3IMYHBIX MATEPUATIOB U XUMUYECKUX BEIIECTB B MOBCEIHEBHOM
KU3HH.

XumHuueckoe o00pa3oBaHME B OCHOBHOW IIKOJIE SIBJISIETCS Oa30BBIM 110
OTHOIIEHUIO K CHUCTEME OOIIero XuMu4eckoro ooOpaszoBanus. [loaTomy Ha
COOTBETCTBYIOILIEM EMY YPOBHE OHO PEAM3YyET MPUCYIIHE OOIIEMY XUMUYECKOMY
0o0pa30BaHMIO KJIIOYEBBIE LIEHHOCTH, KOTOpPbIE OTPaXXalOT TOCYJapCTBEHHBIE,
OOILIECTBEHHBIE U UHANBUIYAJbHBIE TOTPEOHOCTU. DTUM OINPEAEISIETCS CYIIHOCTD
oOwiel crpareruy 00y4eHus, BOCOIUTAHUS U Pa3BUTUSL OOYYAIOMINXCS CPEACTBAMU
y4eOHOro npeaMera « XUMHUD.

W3ydenne npeameta: 1) crocoOCTBYeT peaiu3aldyd BO3MOXKHOCTEH IS
camMopa3BUTUs M  (OPMUPOBAHUSA  KYJIbTYphl JIMYHOCTH, €€ oOmed u
(GyHKIIMOHATIBLHOM TPAMOTHOCTH; 2) BHOCHUT BKJaa B (DOPMUPOBAHKUE MBIIIICHUS U
TBOPYECKUX CIMOCOOHOCTEHW MOAPOCTKOB, HABBIKOB MX CAMOCTOSITEIBLHON y4eOHOM
NEATEIbHOCTH,  SKCIEPUMEHTAIBHBIX W HCCIEA0BATEIBCKUX YMEHUM,
HEOOXOJMMBIX KAaK B TIIOBCEIHEBHOW JKHM3HM, TaK U B NpodecCHOHAIbHOU
NEeATEIbHOCTH; 3) 3HAKOMUT CO CHeUu(UKO HAYYHOTO MBIIUICHUS, 3aKIablBacT
OCHOBBI IIEJIOCTHOTO B3IJIs[a HAa E€IUHCTBO NPHUPOABI M YEJIOBEKA, SBISETCA
OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH
HOJAPOCTKOB; 4) crmocoOCTByeT (OPMHUPOBAHHMIO I[EHHOCTHOI'O OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOJAE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHue 00yHaroIIUXCsl.

Ha3Banubie HampaBieHuss B  OOyYE€HMHM XUMHHM  OOECIEYMBAIOTCS
cneluPUKON Cconep)KaHUsl TMpeaMeTa, KOTOPBIA SIBISIETCS IeJaroruuecku
aJlalTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMUU Ha ONpPENEIEHHOM dTane e
pa3BUTHSL.

Kypc XuMuum  OCHOBHOW  IIKOJBl OPHEHTUPOBAH HA  OCBOECHUE
OOy4YarONIMMHUCS OCHOB HEOPTaHWYECKOM XUMHUU W HEKOTOPBIX TMOHATUH U
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CBEACHUN 00 OTZEIbHBIX 00BEKTaX OPraHUYECKON XUMUHU.

CrpykTypa conepkaHus mpeaMera cOpMUpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxona K ero usydeHuro. CopeprkaHue CKIIAJIbIBAETCS U3 CUCTEMBI MOHSTHHA O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUN O XMMUYECKOW PEaKLIUH.
O0e 3TH cUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHIMITY MOCIEI0BATEILHOTO
pa3BUTHS 3HAHMM Ha OCHOBE TEOPETHUYECKUX IPEICTABICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YYE€HHUs KAaK OCHOBBI BCErO €CTECTBO3HAHHUS, YPOBHS
[Tepuonnueckoro 3akona J[. M. MenzaeneeBa Kak OCHOBHOIO 3aKOHa XHWMUHU,
YUYEHUS O CTPOEHMM AaTOMa M XUMHUYECKOW CBSI3M, MPEJICTaBICHUA 00
AIEKTPOJIMTUYECKON JUCCOLMALMM BEUIECTB B pacTBOpax. TeopeTudecKkne 3HaHUs
pacCMAaTpHUBAIOTCS HAa OCHOBE DJMIMPUYECKH TIOJYYEHHBIX M  OCMBICICHHBIX
($akToB, pPa3BUBAIOTCS MOCJIEI0BATENBHO OT OJTHOTO YPOBHS K APYTrOMY, BBIITOJIHSSA
(GyHKIMA OOBACHEHHSI U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEU
IIPAKTUYECKOTO MPUMEHEHUS U TIOJyYECHHS U3y4aeMbIX BEIIECTB.

Takass opraHusanus coAepXaHUs Kypca CHOCOOCTBYET HpPEICTABICHUIO
XMMHAYECKOM COCTABJISIOIIEM HAy4YHOW KapTUHBI MUpa B JIOTHKE €€ CHCTEMHOMN
npuponbl. Tem caMbIM oOecnedynBaeTcs BO3MOXKHOCTb (POPMHUpPOBAHUS Yy
OOy4YaromMxcs LEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHMIO M METOoJaM
IIO3HAHUS B HayKe. BakHO Takke 3aMETUTh, YTO OCBOEHHUE COJEpPKAaHMs Kypca
IIPOUCXOJIUT C NMPUBJICYEHUEM 3HAHUI U3 PaHEE U3YUYEHHBIX KypCOB:

«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «dusuka. 7 Kiacey.

Hean nuzyyeHus yueOHOro npeamera « XuMus»

K HampaBiieHHIO €CTECTBO3HAHUS, MPAKTUYECKON JEATEILHOCTH YEJIOBEKA U
KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJbTYphl. 3ajada MpeaMeTa COCTOUT B
(GbOopMHpPOBAaHUN CHUCTEMBl XUMHUYECKHX 3HAHMM — BaKHEHIHX (HaKTOB, MOHSATHUH,
3aKOHOB 17} TEOPETUUECKHUX MOJIOKEHHU, JOCTYTHBIX 0000111eHMI
MHPOBO33PEHYECKOTO XapakTepa, A3blka HAYKW, 3HAHUW O HAYYHBIX METOHAX
U3Y4YeHUsl BEIIECTB M XHWMHUYECKHX pEakluid, a Takke B (POPMHUPOBAHUU U
pa3BUTHM YMEHHUW W CIOCOOOB JESATEIHHOCTH, CBSI3aHHBIX C IJIAHUPOBAHHEM,
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HAOJIIOJICHUEM U IPOBEJCHUEM XHMMHUUYECKOTO OHKCIEPUMEHTa, COOIIOACHUEM
IpaBUJI OE30MIaCHOTO OOPAIEHUS C BEILIECTBAMU B IIOBCEIHEBHOM JKU3HU.

Hapsiny ¢ >TuM nenu u3ydeHus MNpeAMETa B NPOrpaMMe YTOUHEHBI U
CKOPPEKTUPOBAHBI C yYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
oOpasoBanus. CerogHs B 00pa3oBaHMM 0c0o00 3HAUUMOM  HpPU3HAETC
HAnpaBlIEHHOCTh OOydYeHHs Ha pa3BUTHE U  CAMOPA3BUTHE JIMYHOCTH,
dbopMupoBaHue e€ UHTEIIEKTa U 001el KynbTypbl. OOy4eHne YMEHUIO YUUTHCS U
OpOAODKAaTh CBOE 00pa3oBaHUE CAMOCTOATEIBHO CTAaHOBHUTCA OJHOM U3
BOKHEUIIUX PYHKIUH y4EOHBIX IPEAMETOB.

B cBi3Mm ¢ 3TUM npH H3yYEHUH IMpeAMETa B OCHOBHOM IIKOJIE
JTOMUHUPYIOLLEE 3HAUCHUE MPUOOPENH TAKUE 1ENIH, KaK:

(GOopMHpOBaHWE WHTEIUIEKTYaJdbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEUICHHH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

HaIpaBJIEHHOCTh OOYyYEHHUs HAa CUCTEMAaTHYEeCKOE MPHUOOILIEHNE yUalluXcs K
CaMOCTOATEJIBHON MO3HABATENIBHON JAEATENBHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(bopMUPYIOLIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

o0OecrieueHue yCJIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YyYarOIUMUCS
OIbITa Pa3HOOOpPa3HOM MAESATETbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MUMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

dbopmHpoBaHre YMEHHMIH OOBACHSTH M OLEHUBATH SIBJICHUS OKPYXAIOILIErO
MHUpa Ha OCHOBAaHUU 3HAHUM U OMBITA, TOJYYCHHBIX MPU U3YUYEHUU XUMUU;

dopMupoBaHue |y OOy4arolmMXcs TyMaHUCTHUYECKUX  OTHOIICHUH,
NOHUMAaHUsl LIEHHOCTH XUMHUYECKUX 3HAHUM /i1 BBIPAOOTKH HKOJOTHYECKU
[eJIecCO00pa3HOro TMOBEACHHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSAX
COXPAHEHHUS CBOETO 310POBbS U OKPYIKAIOLIEH TPUPOTHON CPEBI;

pa3BUTHE MOTHMBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHHMS OOIIEUYEIOBEUECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UIS M HANPABIEHHOCTU AATbHEHIIIETO
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oOy4eHus.

Hns oOyuaronuxcsi ¢ PAC wu3ydeHwe kypca «XUMHHW» TaKkKe HMEET
KOPPEKIHOHHO-PA3BUBAIOIIYI0 HAIPABIECHHOCTh. 3ydeHue mnporpammsl Kypca
JaeT BO3MOXHOCTh oOydaronuMcss ¢ PAC cucremMarusupoBaTh 3HaHHUS 00
OKPYXKAIOIIEM MHUPE U CBSI3aTh UX C COOCTBEHHOW MPAKTUUECKON NEATETLHOCTHIO U
MOBCEHEBHOM KU3HBIO, PA3BUBATh HHTEPEC K OKPYKAIOIIEMY MUDY.

[Ipu stoM oOyuaromuecss ¢ PAC, kak mpaBuio, MOTYT J€MOHCTPHUPOBATH
YCIICIIHOCTh B M3YYEHUH TEOPETUUYECKUX OCHOB XHMHUHU: MOHSTHOE BU3YaJIbHOE
NpeacTaBicHue nepuoandeckoro 3akoHa J[.M. MenneneeBa, cTpoeHHsT aToMa,
yeTKas rpaduueckas 3anuch NPOTEKaHUSI XUMUYECKUX PEAKLIUM, - BCE 3TO CO3AET
MPEANOCHUIKM  JUIi MHOTHX MKOIRHUKOB ¢ PAC mo4yBCTBOBaTh CBOIO

KOMIIETEHTHOCTh B 3TOM 00JIaCTH.

IpuHIKI, MOAX0ABI K 0CO0bIE 00pa30oBaTe/bHbIC MOTPEOHOCTH
CucTeMHO-/1€STeIbHOCTHBINM TOJX0/1, MPEANOJIaratoliiii aKTUBHOE BOBJICYCHUE
ydalmierocs B y4eOHYIO JEATEbHOCTh Ha OCHOBE €ro HMHTEPECOB M C yYETOM
0COOEHHOCTEH €r0 MOTHUBAIIMOHHOM CepBhl.

[IpyHIMO KOMIUIEKCHOCTH, MPEANOaralonuid CBsI3b HU3YUYEHUS COJIepIKAHUS
npeaMera « XUMUs» ¢ COJIepKaHueM JAPYruX MpeAMETHBIX 00J1acTei, B TOM YUCIIe
KOPPEKIIMOHHO-PA3BUBAIOIINX KYPCOB.

[IpyHIMO TMPEEeMCTBEHHOCTH, OMNPEIACSIONIMNA HEOOXOAUMOCTh OIpeeIeHUs
YPOBHSI aKTyaJbHOTO W ONWKAMIIero pa3BUTHS W ydeTa OO0pa30BaTEIbHBIX
pe3yJIbTaTOB, MOJYYEHHBIX O0YyJAOMIMMCS KaK Ha dTare Ha4aJlbHOM IIKOJIBI, TaK U
Ha Ka)XJIOM 3Tare o0y4eHHUsl B OCHOBHOM IITKOJIE.

NunuBunyanbupii U nuddepeHnupoBaHHbiil  MoaAXoabl. DOpMBI U METOBI
oOy4eHHs, MOPSAIOK HM3Y4YEHUS M CJIOKHOCTb OCBOCHHMS y4eOHOro Marepuania
MOTYT BapbUpOBaThbCA B 3aBUCUMOCTH OT YPOBHS [IO3HABAaTEJIbHOTO W
OMOIMOHAIIEHO JIMYHOCTHOTO Pa3BUTHS, KOHKPETHBIX CHUJIBHBIX U CIA0BIX CTOPOH
yuamierocs ¢ PAC.

Komanansiil moaxo1 — sl MOJy4YeHUsl YCTOWUUBBIX PE3yJIbTaTOB, MOJHOIEHHOTO

7



OCBOCHMSI TMPEIMETHOIO MaTepualia, pPa3BUTUS KU3HEHHOW KOMIIETEHIIUU
obyuaromuxcss ¢ PAC HeoO0X0IMMO COTIaCOBAaHWE YCHUJIMU BCEX CIEIUAIUCTOB,
HEIMOCPEICTBEHHO YYACTBYIOIIMX B 00y4eHUH (yUUTEsICH, ThIOTOPOB, IEIaroroB U

CIICOHUAJIMCTOB IICUXOJOTI'O-TICAAI OTHYCCKOI'O COHpOBO}KIleHI/IH).

XapakTepucTHKA 0COObIX 00pa30BaTeIbHBIX NOTPEOHOCTEH

Jst apdextuBHOM opranu3anuu o0ydenus ydammxcsa ¢ PAC no npeamery
«Xumus» HEO0OXOJMMO OINUPAThCA Ha cleayroume ocoOble 00pa3oBaTelIbHbIE
NOTPEOHOCTH:

- B HUCIOJIb30BaHUU creuuuunbix mins oOywaromuxcsi ¢ PAC meronos,
METOJMK, IPUEMOB U CIIOCOOOB MoAauu y4eOHOro Marepuana, HeOOXOAUMBIX IS
YCIIEILIHOTO OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBl;

- B UCIOJb30BAaHUU CHEUU(PUUYECKUX CPEACTB OO0ydeHus (Hampumep,
JOTIOJIHUTENIBHON  BU3yalu3allud, JONOJIHUTEIbHBIX CPEICTB IMOOIIPEHUS H
CpPEICTB IJisi CO3JaHUs CHUTyallud Yycmexa), Oosiee auddepeHIIupOBaHHOM,
"momaroBom" 00y4YeHuUU;

- B HCIOJIb30BAHUM CPEACTB, CTUMYJUPYIOIIMX MOTHBALMIO YYalllerocs ¢
PAC x 00y4yeHu10, Ipex/ie BCEro CBA3AHHBIX CO C(pepoil ero HHTEPECOB;

- B CO3JaHMM U TOJJCPKKE YETKOW BPEMEHHO-NIPOCTPAHCTBEHHOM
CTPYKTYphl 00pa3oBaTebHOM Cpeibl, B OpraHU3alllMMi KJIACCHOIO MOMEUIEHUS U
pabouero Mecra y4amllerocs, YMEHbILIAIOIMIEH BO3MOXKHOCTh BO3HUKHOBEHMS
HEaJEKBaTHOIO ITOBEJICHUS BO BpEMs YPOKa;

- B yueTe O0COOCHHOCTEW CEHCOPHOM UyBCTBUTEJILHOCTH (IPEAYIPEKIACHHUE
CUTyalluii, CBA3AHHBIX C CEHCOPHBIM JUCKOM(POPTOM B 3aBUCHUMOCTU OT
0COOEHHOCTEH yJarerocs);

- B Pa3BUTHH MOTPEOHOCTH B PEYEBON KOMMYHHUKAIIMU U OKa3aHUE IMOMOIIH
B €€ MHCIOJb30BAaHUHM HEMOCPEACTBEHHO B CHUTyallud OOIIEHHA Ha YpoKax
MaTeMaTUKH;

- B WHAMBUAYaJIU3allUM CHUCTEMbl OILICHUBAaHUS  00pa30BaTENIbHbBIX

pE3yNbTATOB;



- B MOJJIEPKKE MEPEHOCA OCBOEHHBIX YHHBEPCAIbHBIX YUYEOHBIX JIEHCTBUM

U3 OJHOU MPpEeAMETHON 00JIaCTH B APYTYIO.

MecTo yueOHOro npeaMera « XumMush» B y4eOHOM IIaHe

B coorBerctBUE ¢ DPI'OC OOO «XumMmus» SBISCTCA 00S3aTCIbLHBIM
peaMeTOM Ha ypOBHE OCHOBHOro oOmiero oOpaszoBaHus. JlanHas mnporpamma
npeaycMaTpuBaeT M3ydeHHE XUMHH Ha 0a30BOM ypoBHE B 00bEME 1Mo 2 4 B

mexento B 8, 9 m 10 kiaccax.

COHEPXXAHUE YUEBHOI'O [TPEJAMETA «XUMMUS»

8 KJIACC

IlepBoHaYa/IbHBIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Ponp XumMuM B JKM3HM 4elOBeKa. Tena M BELIECTBA.
@u3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe COCTOsiHME BewlecTB. llonsTHE O
METO/IaxX MMO3HAHUS B XUMHH. XUMUS B CUCTEME HayK. UHCThIE BEIIECTBA U CMECH.
CniocoOnI pa3zjeneHust cMeceil.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CUMBOJIBI XUMUYECKUX
aseMeHTOB. [IpoCTbIe U CIIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas (opmyna. BalleHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs AaTOMHAs Macca.
OTHocHTeNbHAsE MOJIEKYJIsIpHast Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIeMEHTa B
COEJIMHEHUHU.

du3nyeckre U XUMUYECKUE SBICHHS. XUMUYECKAs pEaKUus U €€ TPU3HAKH.
3aKOH COXpaHEHHMs MacChl BeIEeCTB. XMMHUUYeckue ypaBHeHusa. Kiaccudukanums
XUMHUYECKHUX peaklni (COeTUHEHMs, pa3I0kKEeHHs, 3aMEIIeHUs, OOMEHA).

XUMHYECKHM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TOCYAOM, C
npaBuiamMu paboThl B y1abopatopuu UM npuéMamu oOpamieHus ¢ J1abopaToOpHBIM
00Opy/IOBaHUEM; HW3YYCHHE M ONUCaHue (U3HUECKUX CBOICTB 00pa3loB
HEOPTraHWYECKUX BeElIeCcTB; HalOMoeHue (u3ndeckux (MIaBjIeHUE BOCKA, TAsHHUE
JbJa, pacTUpaHUe caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIMS BOJIbl) U XUMUYECKUX
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(ropeHue cBeuHd, MPOKAJMBAHWE MEAHOW MPOBOJIOKH, B3aUMOJCHCTBUE Mella C
KHUCIIOTOM) SIBJICHUHM, HAOIIOJICHUE U ONMCAHUE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX
peakiui (pa3noXKeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue rugapokcuaa Mmenu(ll) mpu HarpeBaHuu, B3aMMOJIEHUCTBHE
xkene3a ¢ pactBopoM conu menu(ll)); nzyuenne crnocobOB pazaeneHust cMmecen (c
MTOMOUIBIO MarHura, dbunsTpOBaHUE, BBIITAPUBAHUE, TUCTUJUISLAS,
xpomartorpadus), MNpPOBEJECHUE OYUCTKA TOBAapEHHOW COJU; HAOII0JIeHue W
ONMCAHUE PE3YIBTATOB MPOBEACHUS ONBITA, HWILTFOCTPUPYIOLIETO 3aKOH COXPAHCHUS
MacChl; CO3/IaHUE MOjIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX).

Ba:xuHeiimue npeacTaBuTe/ I HEOPraHMYECKHUX BElECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 3neMeHT ¥ mpocToe
BemecTBo. HaxokneHuwe kuciopoja B MpUpoje, (PU3NYECKUE U XUMHUUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenue xkucnmopona. CrocoOsbl
MOJIYYCHHUS] KHUCIOpoJa B Ja0OpaTOpud U MPOMBINIIEHHOCTH. KpyroBopoT
KHciopoaa B mpupoje. O30H — atoTponHast MOAU(PHUKALINAS KUCIOPOIa.

TennoBoi 3(pPeKT XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- W JHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojlb U METaH. 3arpsa3HCHHE
BO3]lyXa, yCUJIEHHUE MapHUKOBOTO 3((ekTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopox — asnemMeHT M mpoctoe BeuecTBo. HaxoxkaeHuwe Bomopona B
npupose, Gu3MYecKue MW XUMHYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucnoTsl u comnm.

KomuuectBo BemectBa. Monb. MomsipHass macca. 3akoH ABorajipo.
MoutsipHbiii 00bEM Ta30B. Pacu€Thl MO XUMUYECKUM YPABHEHUSIM.

du3nyeckue CBOMCTBA BOAbl. Boma Kkak pactBoputens. PacTBOphI.
HachbIIlieHHbIe W HEHACHIIIEHHBIE PACTBOPBL. Pacmeopumocmy seuecms 6 sode.”
MaccoBast 10J1 BEIIeCTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTtBOpoB B Npupojsie U B )KU3HH 4YesioBeka. KpyroBopot BoAbl B MpHUPOJE.
3arps3HeHne NpUPOAHBIX BOJA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coemunenuid. Oxcupapl. Kmaccudukamms

1 . o
KypcuBom 0603Ha4eH y4eOHBbII MaTepHal, KOTOPbIH M3ydaeTcsi, HO HE BHIHOCUTCSI Ha MMPOMEXKYTOUYHYIO U UTOTOBYIOATTECTALIUIO.
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OKCUJIOB:  cojieoOpasyroinue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTepHbIE) U
HecolsieoOpasyromre. HomeHknaTypa oKCHIOB (MEXIyHapOaHasi U TPUBHAIIbHAS).
PU3NYECKNE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydueHne okcuaos.

OcHoBanusi. Krnaccudukarss ocHOBaHUN: WIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknaTypa oOCHOBaHMM (MEXAyHapoJlHas U TpPUBHUAIIbHASA).
OuU3NYECKrE U XUMUYECKUE CBOMCTBA OCHOBaHUU. [lomyueHrne 0OCHOBaHMI.

Kucnorsr. Knaccuduxanus KHCJIOT. Homenknatypa KHCJIOT
(MexayHapojHas U TpuBHabHAs). PU3HUECKHUE U XUMUUYECKUE CBOMCTBA KHUCIIOT.
Psn aktuBHOCTH MetaiuioB H. H. bekerona. [lomydyeHnne KUcCIoT.

Comu. Homenknarypa coseit (MexIyHapoHasi U TpUBHAIIbHAS).
Pu3NYECKre U XUMUYECKUE CBOMCTBA coliell. [lonyuenue conen.

['eneTnyeckas CBSI3b MEKy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

XUMHUYECKUN OKCIEPUMEHT: KAYECTBEHHOE OIPENCIICHUE COJAEpKAHUSA
KHCIIOpOJa B BO3[yX€; IMOJy4YeHUE, COOMpaHUE, PpACIIO3HABAHUE U HU3YUYCHHE
CBOMCTB KHUCJIOpOJla; HaOJIOJICHUE B3aUMOJICHCTBUSI BEIIECTB C KHUCJIOPOJAOM H
yCJIOBUSI BO3HUKHOBEHHSI M TPEKpalleHusi TropeHus (mokapa); 03HAKOMJICHUE C
oOpa3llaMM OKCHUJOB U ONUCAaHUE HUX CBOMCTB; TIOJy4YE€HHE, COOUpaHHeE,
pacno3HaBaHWE€ M HU3Y4YEHUE CBOWCTB BOJopoAa (TOpPEeHHE); B3aUMOJICUCTBHE
Bojoposia ¢ okcugoMm wmenu(Il) (Bo3MOXKHO HUCIOIB30BaHUE BHUACOMATEPHUAIIOB);
HaOmoieHue 0o0pa3loB  BELIECTB KOJIMYECTBOM |  MOJIb; HCCIEAOBAHHE
OCOOCHHOCTEM  pacTBOpPEHHMS BEIIECTB C  PA3IUYHOW  PacTBOPHUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOW J0JIEW PacTBOPEHHOIO
BEILIECTBA; B3aMMOJCHCTBUE BOALI C METAUIAaMH (HATPUEM H  KaJIbLIHEM)
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAITIOB); OMPEACICHUE PACTBOPOB KUCIOT
U 1IeJI0Yel ¢ MOMOINIbI0 MHAMKATOPOB; HCCleJOBaHUE 00pa3lloB HEOPraHUYECKHUX
BEII[ECTB PA3IMYHBIX KJIACCOB; HAOJIO/ICHNE M3MEHEHHsI OKPACKH WHIUKATOPOB B
pacTBopax KHUCJIOT MW Ienouel; u3ydeHue B3aumonaercTBus okcupa meau(ll) c
pPacTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C METAJUIAMHU, PEAKIUNA HEUTPAIU3ALNY;
MOJy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJUIA IPYTUM U3
pacTBOopa COJIM; PELICHHE HKCHEPUMEHTAJbHBIX 3aJad no Teme «Baxneimue
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KJIACChl HEOPTAHUYECKUX COEAUHEHUIN.

[Hepuoanuecknit 3axkoH u Ilepumoauveckasi cucreMa XUMHYECKHX
iemMenToB JI. . MenneneeBa. CrtpoeHne aToMoB. XMMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble MOMBITKK KiIacCU(pUKAIIMM XUMHUYECKUX 3JIeMEHTOB. [loHsTHEe O
IPYINIAaX CXOJHBIX 3JEMEHTOB (ILEJIOYHBIE W IIEIOYHO3EMENIbHBIE METAJLIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
U TUAPOKCHUJBI.

[lepnognueckuil 3akoH. Ilepmoguyeckas cucreMa XMMUYECKUX JJIEMEHTOB
. W. MenneneeBa. KoporkonepuogHas ©  JJIUHHONEpUOAHAS  (POPMBI
IIepuonnueckoit cucreMbl xumuueckux anemeHtoB [. 1. Menneneesa. [lepuonst
u rpynnbsl. PU3NYECKHA CMBICH IOPSAKOBOIO HOMEpA, HOMEpPOB MEPUONA H
TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W30Tombl.  DIEKTPOHBI.
CrtpoeHue AIEeKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XMMHUYECKUX 3JIEMEHTOB
ITepuonnueckoin cucremsl . M. MeHnneneeBa. XapakTe€puUCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHHUs pajguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U NEPUOAAM. 3HAYEHUE
[leprognueckoro 3akoHa u Ilepnoandeckon CHCTEMBbI XUMUYECKUX IJIEMEHTOB IS
pa3BuTHA HayKu U npakTuku. 1. 1. Mennenees — yu€Hbll U IpaK1aHUH.

Xumuueckas cBa3b. KoBaneHTHas (TIOJIsipHAst U HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPUIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAas! CBSI3b.

Crenenb okucieHusi. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
[Iponiecchbl OKUCIEHN U BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKUN JKCIIEPUMEHT: HU3Y4YCHHE OOpaslloB BEIIECTB METAIIIOB H
HEMETAJUIOB; B3aWMOJICUCTBUE THAPOKCHAA LMHKA C pPacTBOpaMu KHCIOT U
HIEJI0YEH; MPOBENCHUE OMNbBITOB, WIUIIOCTPUPYIOLIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JI0KEHUS, COSAMHEHMS).
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MexnpeaMeTHbIe CBSI3H

Peanm3amus MEXNpEAMETHBIX CBS3e€H NpH HM3YyYeHUM XUMHUU B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOIb30BAaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK W TIOHATUHN, SBJISIONINXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01Me ecTeCTBeHHO-HAYYHbIC TIOHITHS: HAy4HbIN (akT, TUIOTE3a, TEOpHs,
3aKOH, aHaJW3, CHHTE3, KIacCHU(UKaAIUsA, TEPUOJAUYHOCTh, HaAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, MOJICITb, SIBIICHUC.

®dusuka: marepus, aToOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU]I,
W30TOTBI, PAAMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUSCKUMA 3apsii, BEIIeCTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIECTBA, Ta3, (pu3WdYecKrue BEIUYHHBI, ¢IUHUIIBI
U3MEpPEeHUsl, KOCMOC, TJIaHEeThI, 3BE3/1b1, CoJHIIE.

buonorus: dorocuntes, npixanue, ornocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE MOPOIHI,

ITOJIC3HBIC UCKOITACMBIC, TOIINIMBO, BOJAHBIC PCCYPCHI.

9 KJACC

BemecTBo M XMMHUYECKasl peaKUMs

ITepuonnueckuii 3akoH. [lepuoauueckass cucTeMa XMMHUYECKHX BJIEMEHTOB
. . Menneneera. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHHHM CBOWMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KaIbLIUSI U X COCTUHEHUN
B COOTBETCTBUM C IIOJIO)KEHHEM »3JIeMEHTOB B Ilepuommdeckor cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUIbI XMMHYECKOW CBS3M. THIIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIIA KPUCTAINIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBA3H.

Knaccuduxanuys u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB
(MexayHapoHas U TpUBUabHAS ). XUMUUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3JIM4YHbIM KJIACCAM HEOPraHMYECKHX COCIMHEHWUM, TE€HETUYECKas CBS3b
HEOPraHUYECKHUX BELIECTB.

Knaccudukanusa XvUMHYECKUX peakuuid MO pa3audyHbIM Npu3HaKaMm (10
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YHUCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3 (deKTy, 1o
U3MEHEHUIO CTENEeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U IHIOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKHE
YpaBHEHUSI.

[TonsiTue o ckopoctn xumuueckol peakuuu. IloHaTne 00 OOpaTHMMBIX U
HEOOpaTUMBIX XUMHYECKUX peakuusiX. [IoHsITHEe 0 TOMOTE€HHBIX U TeTepOreHHBIX
peakuusax. [lonamue o Xumuyeckom pasHogecuu. Daxkmopul, GuuUAIOWUE HA
CKOpPOCMb XUMUYECKOU Peakyuu U NOJAOICEHUE XUMULECKO20 PABHOBECUSI.

OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE — pPEaKUUU, DJEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBnenue YpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HCIOJIb30BAHHEM  METOJA
3JIEKTPOHHOI'O OaJiaHca.

Teopus AIEKTPOIUTHIYECKOU JTUCCOLMALINU. DIIEKTPOIUTHI 51
HEANEeKTPOauThl. KaTuoHbl, aHMOHBI. MeXaHW3M JIUCCOLMALMU BEIIECTB C
pa3IMYHBIMM BUAAMH XMUMHUYECKOW cBs3H. CreneHp aucconuanuu. CHIIBHBIE U
ci1a0bIe 3JIEKTPOJIHUTHI.

Peakiun wmoHHOro oOMEHa. YCIOBHUSI TPOTEKaHUS PEAKIUd HOHHOTO
oOMe€Ha, MOJIHbIE U COKpaAIIEHHbIE HOHHBIE YpaBHEHHsI peakuuid. CBOMCTBA KUCIIOT,
OCHOBAaHMW MW CoOJiell B CBeT€ MPEACTaBICHUNA 00  IIEKTPOTUTUUYECKOU
nuccouuanuu. KauecTBeHHbIE peakiiui Ha HOHBL. [lonsamue o euopoauze coel.

XUMHUYECKUI SKCIEPUMEHT: 03HAKOMJIEHUE C MOJEISMH KPUCTANIMYECKHUX
pelméTOK HEOPraHMYEeCKHX BEIIECTB — METAUIOB U HEMETauloB (rpadura u
ajMasa), CIOKHBIX BEIIECTB (XJIOpWJA HATpHsA), MCCIECIOBaHUE 3aBUCUMOCTU
CKOPOCTH XHMHMYECKOW pEaKIUU OT BO3JCUCTBUS pa3MYHBIX (PaKTOpPOB;
MCCJIEIOBAHNE AIIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, ITPOLIECCA AUCCOLNUALAN
KHUCIIOT, Iejouyed M cojed (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUATIOB);
IIPOBEJICHHUE OIBITOB, HIUTIOCTPUPYIOIIUX TPU3HAKY NPOTEKAHUS PEAKIIUIl HOHHOTO
oOMeHa (0Opa3oBaHME OCajKa, BBIICIICHHWE ra3a, oOpa3oBaHWE BOJIbI); OIBITOB,
WUIKOCTPUPYIOLIIUX ~ OPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakluH pa3yIoKEHHs, COEUHEHNUs); PACIO3HABAHUE HEOPraHUYECKHUX
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BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKUMid HA HOHBI, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTansibl 1 X coeMHEHUS

OO6mast xapakTepucTuka TrajnoreHoB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XHMHWYECKHE CBOMCTBA Ha TMpUMEpPE  XJIopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMeTallaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIyueHUE, NMpUMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHu3M 4YejoBeKka. BakHelmme XJIOpuAbl U HX
HaxX0>XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHUSI.

Crpoenue u ¢puznuecKkre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U CEPBHI.
AnnoTponHble MOAU(PUKALIMK KUCIOPOAA U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBoiopo/1, cTpoeHue, (U3nYecKre U XUMUYecKkue cBorcTBa. OKCUIBI CEPhl KaK
MPEACTaBUTENIM KUCIOTHBIX OKCUJoB. CepHas KucloTa, (QU3NYECKHe W
XUMHUYECKUE CBOWcTBa (OoOlIMe Kak TpEeACTAaBUTENsl Kjacca KHCJIOT |
cnenupuyeckre). XMMUYECKHE PEaKINH, JIekKaIIhe B OCHOBE IMPOMBIIUICHHOTO
cnocoba mosiydeHust cepHoil Kuciotbl. llpumenenue. Coil cepHOM KHUCIOTHI,
KaueCTBEHHAs peakius Ha cylbdar-uoH. Haxoxnaenue cepsl U €€ COCMHEHUI B
npupojie. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH CpPelbl COCTUHEHHUSIMU CEPBI
(KUCIIOTHBIE JIOXKIW, 3arpsi3HEHHE BO3JyXa U BOJAOEMOB), CIOCOOBI €ro
peAOTBPAICHUSI.

OO6mast xapaktepuctuka 3MeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHBIE CTEIIEHU OKUCIICHUSI.

A3o0T, pacmpocTpaHeHue B MpUpoje, PU3NUECKre U XUMHUYECKHUE CBOWMCTBA.
KpyroBoport a3ora B npupojie. AMMHAK, €ro (pu3ndeckue u XuMUYECKUE CBOMCTBA,
noysydeHue W npumeHenue. Conu aMMOHHUSA, MX (PU3NYECKHE W XHUMUYECKHE
CBOMCTBa, mpuMmeHeHue. KauecTBeHHass peakuusi Ha HOHbI aMMOHMS. A30THas
KHCIIOTa, €€ ToJiyueHue, (u3Myeckue M XHMHUYECKHe CBOWCTBa (0OIue Kak
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MpeACTaBUTENS Kiacca KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB U
coJiell aMMOHHS B KaUeCTBE MUHEPAJIbHBIX yIOOpEeHU. XUMHUYECKOEe 3arpsi3HEHUE
OKpYXaloLEel Cpellbl COCAMHEHUSIMU a30Ta (KHUCIOTHBIE JOXAHW, 3arpsi3HEHHE
BO3]lyXa, TOYBHI U BOJOEMOB).

®ochop, amrorponHbie Momudpukarmuu  docdopa, Dusmyeckue U
xumuueckue cporictBa. Oxeun dochopa(V) u dpocdhopnas kuciaora, GU3NIECKUE U
XUMHUYECKUE CBOWCTBa, mnoiydeHue. lcnonb3oBanue ¢docharoB B KadecTBe
MUHEPAJIbHBIX yI00pEHUH.

O6mast xapaktepuctuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETNICHH OKUCICHWS Ha JKUBBIC OPTaHW3MBI, TOJYYCHHE U
NpUMEHEHHEe. DKOJIOTUYEeCKHe TPOOJIeMBl, CBsi3aHHbIe ¢ okcuaoMm yrieponaa (1V);
rUrnoTe3a rio0ajibHOrO MOTEIUICHHUS KJIMMaTa; MapHUKOBBIA 3P ¢eKT. YroiapHas
KHCIIOTa U €€ COoiu, WX (PU3NYeCKHe W XHMHYCCKHE CBOWCTBA, IMOIYYCHUE H
npumeHenue. KadectBeHHass peaknuss Ha kapOoHaTHOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBITINIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHavaTbHBIE TTIOHATHS 00 OPTAHMYECKUX BEIIECTBAX KAKO COCTMHECHUSIX
yraepojia (MeTaH, 3TaH, dTUIEH, alleTUJICH, STaHOJI, TJIUIEPHUH, YKCYCHAsT KUCIIOTA).
HUx cocmas u xumuueckoe cmpoenue. IloHsATHE O OHOJOTUYECKH Ba)KHBIX
BEIIECTBAaX: XHUpax, OelKax, yrieBoJax — W WX pOJU B KHU3HU YEIOBEKa.
MamepuanbHoe eOuHcmeo opeaHuyecKux u HeOp2aHu4ecKux coeouHeHull.

Kpemuuii, ero @usnueckue W XHMHYECKHE CBOMCTBA, TOJy4YEHHE U
npuMenenue. CoeauHeHUs KpeMmHUss B mpupoje. OOmume mnpeacTaBieHus 00
okcuae kpemausa (IV) u kpemHueBoi kuciaore. CHUIMKaThl, UX HCIOJb30BaHUE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. Baoicheluiue cmpoumenvhvie Mamepuaibl:
Kepamuka, cmekno, yemenm, OemoH, icenezobemon. Ilpobremvr 6Gezonacnozo
UCNONIb308AHUSL CHPOUMENLHBIX MAMEPUATO8 8 NOBCEOHEBHOU IHCUSHUL.

XUMHUYECKUI SKCIEPUMEHT: U3ydeHUE 00pa30B HEOPTAHUUECKUX BEUIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IIPOBEACHUE KaYECTBEHHBIX PEAKIUN HA XJIOPUAUOHBI
¥ HaOJIOJIEHUE MPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpaKAroMe (U3UIECKUE U
XUMHUYECKHUE CBOMCTBA TaJIOTEHOB U UX COEIUWHEHUN (BO3MOXKHO HCIOIb30BaHUE
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BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpa3laMu XJOpHUJIOB (TajJOTeHHJIOB);
O3HaKOMJIEHHE ¢ oOpa3mamMu ceppl M €€ COCAMHECHUAMU  (BO3MOXHO
UCIIOJIb30BaHUE BUJICOMATEPHANIOB); HAOIIIO/IEHUE Tpoliecca OOyTrIuBaHus caxapa
MOJT JACWCTBHEM KOHIIEHTPUPOBAHHON CEPHOW KHCIOTHI; M3yUYeHUE XUMHUYCCKUX
CBOMCTB pa30aBJIEHHON CEPHOI KUCIIOTHI, MPOBEAECHNUE KAYECTBEHHOM PEaKuuu Ha
cyabdaT-uiOH ¥ HaOJNIOJICHWE TpU3HaKa e€ TPOTEKaHUs; O3HAKOMIICHHE C
dbu3nyeckuMu CBOMCTBaMHM a3oTa, (ocdopa u uX coeauHeHUH (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB), oOOpa3laMH a30THBIX HM  (OCPOPHBIX
ynoOpeHuil; mnojydeHue, coOupaHHe, paclo3HAaBaHUE M H3YYEHHE CBOICTB
aMMHaKa; IpoBeJcHNEe KAaYeCTBEHHBIX PEeakIuil Ha MOH aMMOHUA U (ochaTHOH U
U3y4eHHE TPHU3HAKOB HX MPOTEKaHWs, B3aHMMOJCHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB);
U3y4eHHE MOJeNe KPUCTAIMYECKNX peméToKk anmasa, rpadura, QysuiepeHa;
O3HAaKOMJIGHHE €  MpOIeccCOM  aacopOIMH  PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM NpPOTHBOrasa; MOJIy4deHHE, COOMpaHue,
pacrlo3HaBaHME€ W WM3yYEHHE CBOWCTB  YIVIGKHCIIOTO Tasa; MpOBEJCHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT- U CUJIMKAT- MOHBI M M3Y4YEHUE NPU3HAKOB
UX TPOTEKaHUsS; O3HAKOMIIEHHE C TMPOAYKIMEW CHIMKATHON MPOMBIIIJICHHOCTH;
pellieHrne IKCIEPUMEHTANbHBIX 337ad Mo Teme «BakHelinne HeMeTasibl U UX

COCIUHCHU.

10 KJIACC

MeTa/uibl 1 X COETUHEHUS

OOmasi XapakTepucTUKa XHUMHYECKUX DJJIEMEHTOB — METaUIOB  Ha
OCHOBAaHUU MX MOJIOKEHUS B llepuoanueckon cucremMe XHMUYECKUX 3JIEMEHTOB
. . MengeneeBa u ctpoeHust aroMoB. CTpoeHHE METAIOB. MeTamndeckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAsl PEHIETKA. DIEKTPOXUMHUUYECKUU P
HarpspkKeHU MeTaiioB. @U3nyeckre U XUMUYECKHUE CBOMCTBa MeTaiuioB. O01mue
CIOCOOBI TIONTy4deHUsT MeTauioB. [loHSATHE O KOpPpO3WM METauioB, OCHOBHBIC
CIocOOBI 3amuThl X OT Koppo3uu. CrmiaBbl (CTanb, YyTyH, TIOPATIOMHHHM,

OpoH3a) U UX TPUMEHEHHE B ObITY U MPOMBIIIJICHHOCTH.
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[Ilenounsie MeTaiUIbl: MOJIOXKEHUE B [lepnoanueckoit cucTeMe XUMHYECKUX
sanemeHToB JI. M. MeHpeneeBa; CTpOCHME MX aTOMOB; HAXOXKJICHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mMpUMepe HAaTpusa U Kaimus). OKcuabl u
TUJIPOKCUABI HATpusd U Kanud. IIpuMeHeHHe WIETOYHBIX METALIOB M HUX
COEIMHECHUM.

[IlenoyHo3eMenbHbICE METAUIbl MAarHM W KajJdblM: TIOJIOKEHHUE B
[Tepuognueckont cucreMe xumuueckux 3eMeHToB J[. M. MenneneeBa; crpoeHue
UX aTOMOB; Hax0JAeHue B npupojae. duznueckue 1 XuMUYECKUE CBOMCTBA MarHus
U Kanmplug. Baxdeimme coeauHeHUsT Kanblus (OKCHIl, THAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomuHHN: nonokeHne B llepuonnuecko  cUCTEME  XMMHMYECKHX
sanementoB JI. . MeHneneeBa; CTpOoE€HHE aTOMa; HAXOXKIECHHUE B MPHUPOJE.
dusnyecKkue U XUMUYECKHE CBOMCTBA almtOMUHUS. AMDOTEpHBIE CBOMCTBA OKCH/IA
Y TUAPOKCUA ATFOMUHUSL.

Kenezo: nmonoxenue B lleprpoanyeckon CUCTEME XMMHUYECKUX 3JIEMEHTOB
. . Mengeneesa; crpoeHrne aroMa; HaxoxkacHue B mpupone. dusmyeckue u
XMUMHUYECKHE CBoOMcTBa Jkene3a. Okcuabl, ruapokcuabl u coium xeneza (1) wu
xenesa(I1l), ux cocras, CBOMCTBA U MOTYyUYEHHUE.

XUMUYECKUI HSKCIEPUMEHT: O3HAKOMJIGHHE ¢ 0Opa3laMh METAUIOB U
CIUTABOB, WX (DU3UYECKUMU CBOMCTBAMHU; H3YYCHHE PE3YJIbTaTOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCHOJIb30BAaHUE  BHUJEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCUJA KalblMsi U HATPUS C BOJAOW (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB); HCCJICOBAaHUE CBOMCTB KECTKOM BOBI, Mpoliecca TOpPEHUs
JKeJe3a B KUCIopojie (BO3MOXHO HCIOJIb30BaHWE BHUACOMATEPHUANIOB); MPU3HAKOB
MPOTEKAaHUSI KAuYE€CTBEHHBIX PEAKIMH Ha HOHBI (MarHus, KajblUs, aJTIOMHUHMUS,
nuHka, xenesa (II) u xxenesa (III), meau (I1)); HaGar0IEHNE M OMTMCAHKUE MPOLIECCOB
OKpallMBaHUs IUIAMEHUM HWOHAMHM HATpus, Kaaus © Kaiblus (BO3MOXHO
WCIIOJIb30BAaHUE  BHUJACOMATEPUAJIOB); HCCIEeIOBaHWE aM(OTEPHBIX  CBOWCTB
TUJIPOKCHAA ATIOMHUHUSA M TUJPOKCUIA IIMHKA; PEIICHHWE HKCIEPUMEHTAJIbHBIX
3a71a4 1o TeMe « BakHennme MeTauibl U UX COCTMHECHUS.
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XuMHA U OKPYKAOUIAA Cpeaa

HoBble maTepualibl U TeXHOJIOTHU. BellecTBa 1 MaTepuanbl B TOBCEIHEBHON
KU3HHM YeJOoBeKa. XUMHUSA U 3/10pOBbE. be3onacHoe MCnojib30BaHUE BEUIECTB U
XUMUYECKUX peakiuil B ObiTy. IlepBas momoinpb Npu XUMHUYECKHUX OXKOTaX U
oTpaBieHUsAX. OCHOBBI IKOJOTMYECKON I'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE
OKpyXxarolei cpepl (IpeaenibHas aonyctumasi KoHueHntpamus semects — [1JIK).
Ponb XxuMuu B perieHnu 3K0JIOrHYEeCKUX MpoOIIeM.

[IpupoHbie UCTOYHUKH YTJIEBOAOPOJOB (yroyib, MPUPOAHBINA ra3, HE(PTH),
MPOAYKTHI UX TIEPEPabO0TKHU, UX POJIb B OBITY M TPOMBIILJICHHOCTH.

XUMHYECKUI OSKCIEPUMEHT: H3yuyeHHe oOpaslloB MaTepHayioB (CTEKJIO,
CIUIaBbl METAJIJIOB, IOJIMMEPHBIE MAaTEPHUAIIBI).

MexnpeaMeTHbIe CBSI3H

Peanuzanust MeXNpEeOIMETHBIX CBS3€M MpU HW3YyYEHUM XUMHUHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHbIX
MOHSATUM, TaK W TMOHATHUH, SIBJISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO0mue ecTecTBEHHO-HAYUHbIC MOHATHS: HAy4YHBIM (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, Kiaccuukanus, TMEePUOJUIHOCTh, HAOIIOEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBJICHUE, TAPHUKOBBIM
a(eKT, TEXHOIOTHS, MAaTEPUAIIHI.

®usuka: Marepus, aTroOM, OBJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIbI, PAIUOAKTUBHOCTb, MOJICKYJA, JJICKTPUUYECKUN 3apsi, MNPOBOIHUKH,
MOJIYIPOBOJTHUKH,  JUDJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO0, O0O0BEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemérka, CIUIaBbl, (PU3MUECKHUE BEJIMYMUHBI, CAUHUIIBI U3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, MIAHETHIL, 3BE3/1b1, COJIHIIE.

buonorusi: gorocunTes, AbixaHue, O6uochepa, 3KOCUCTEMA, MUHEPATBLHBIE
yAOOpeHusl, MHKPOIJIEMEHThI, MaKpOAJIEMEHTbl, MHUTaTelbHbIE  BEUIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOAbI, MOJE3HBIC
HCKOIAaeMbIE, TOILJIMBO, BOJIHBIE PECYPCHI.
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I[IJTAHAPYEMBIE PE3VYJIbTATBI OCBOEHHMA YUEBHOI'O IIPEJJMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUMA

PesynpTaTel OoOydeHHs] 1O y4yeOHOMY MpeAaMeTy «XHUMHs» B OTHOLIECHUU
Bcex oOyudarommxcs ¢ PAC omeHWBaKoTCS MO OKOHYAHWH OCHOBHOTO OOIIIETro
oOpa3zoBaHus.

C yuerom auddepeHIIMpOBaHHOTO XapakTepa TpeOoBaHUMN K IUIAHUPYEMbIM
oOpa3oBaTeIbHBIM pe3yJibTaTaM TeKyllas W MPOMEKYyTOUHas arTecTaius IIo
ydeOHOMY TMpeaMeTy «XUMHUs» TPOBOAUTCS C MCIOJb30BAHUEM HE TOJIBKO
CTaHJAAPTU3UPOBAHHBIX, HO U  pa3pabOTaHHBIX MEJaroroM KOHTPOJILHO-
U3MEPUTEILHBIX MaTEPUATIOB.

[IpumeneHnue Kk 0Oy4arONIMMCSl BHEITHUX CTaHAAPTU3UPOBAHHBIX MPOIEAYP
OLICHKHU JOCTHXKEHUHU IO MPEeIMETy, B TOM YHUCII€ BCEPOCCUUCKHE MPOBEPOUYHBIC
paboThl, TPOBOAUTCS TOJBKO C  pa3pelieHus  poauTenel  (3aKOHHBIX
npeacrasuteneii) odydaromuxcs ¢ PAC w/wnm ¢ paspemieHuss caMux ydaniuxcs,
IIPU JOCTH>)KEHUU UMHU 16-JIETHETO BO3pacTa.

Pe3ynbpTaThl MPOMEXKYTOUHOMN aTTeCTAllUU UCTIOJIB3YIOTCS MPHU pa3padoTKe U
KOPPEKTUPOBKE aalITUPOBAHHON 00pa30BaTEIbHON MPOTPaMMbl O0yJAOITUXCS.

N3yuyeHne XWMHM B OCHOBHOM IIIKOJIE HAIlpPABICHO HA JIOCTHUKECHUE
OOYYarOIIMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX PE3yJIbTaTOB
OCBOEHHMSI Y4EOHOIO MpeaMETa.

JINYHOCTHBIE Pe3yJIbTaThl

JIn4HOCTHBIE pE3ynbTaThl OCBOCHHSI TMPOTPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOy4YeHUs XMMHHM B €JIMHCTBE Y4YEOHOW W
BOCIIUTATENBHON JledaTesibHOCTH OpraHu3aluyd B COOTBETCTBUU C TPAIULIMOHHBIMU
POCCUHCKUMHU COLIMOKYJIbTYPHBIMU UM JTyXOBHO-HPABCTBEHHBIMHU 1[€HHOCTSIMH,
NPUHATHIMA B OOILECTBE MpaBWJIAMU U HOPMaMHU MOBEIAEHUS U CIOCOOCTBYIOT
poIeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COTTMATM3AIIUN O0YyJaArOIITIXCS.
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JInyHOCTHBIE Pe3yJbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM 4YHCIIE B
YacTH:

ITaTprOTHYECKOr0 BOCIIUTAHUSA

1) IICHHOCTHOTO  OTHONIICHHWS K  OTCUSCTBEHHOMY  KYJIbTYPHOMY,
HCTOPUYECKOMY M HAy4YHOMY HACJEIWI0, MOHUMAaHUS 3HAYCHHUS XHUMHUYECKOUN
HAyKd B XKU3HU COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHopMaIMern O TepPelOBBIX JOCTIDKCHHUSX H  OTKPBITHAX MHPOBOM U
OTE€UECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTpOMCTBE
MHUpa 1 O0IIEeCTBa;

I'pakaaHCKOro BOCHIMTAHUA

2) TPEACTaBICHUS O COIMAJIBHBIX HOPMAaX M IMpaBHJIAX MEKIUUHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEOBATEIbCKOM, TBOpPUECKOW W JPYruX  BUJAX
NeSATETbHOCTH; TOTOBHOCTH K Pa3HO-O00pa3HON COBMECTHOW EATETLHOCTH MPH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlau, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUN YYEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpolecce ITOM y4eOHOM NESITEIbHOCTH; TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE H TIOCTYNIKA CBOMX TOBAPHUILEH C TMO3ULUH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIIEICTBUN IOCTYIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUS

3) MHPOBO33PEHYECCKUX MPEACTABICHUI O BEHMICCTBE M XUMHYECKOU
pEaKlMKu, COOTBETCTBYIOIIMX COBPEMEHHOMY VYpPOBHIO pa3BUTUSA HAyKu W
COCTaBJISIFOIIMX OCHOBY JUIS IOHMMaHWS CYLIIHOCTM HAYYHOW KapTUHBI MUpA;
MpeacTaBiIeHUd 00  OCHOBHBIX  3aKOHOMEPHOCTSX  Pa3BUTHS  MPUPOIBI,
B3aUMOCBSI3SIX YEJIOBEKA C MPUPOJHOM CPEIOM, O POJIM XMMHUU B MO3HAHUU ITUX
3aKOHOMEPHOCTEM;

4) 1o3HaBaTEIbHBIX MOTHBOB, HAPABICHHBIX HA MOJYYCHHE HOBBIX 3HAHUMH
10 XUMHUH, HEOOXOAUMBIX 7151 00bSICHEHUS Ha0JII01aeMBbIX MPOIIECCOB U SBJICHU;

5) mo3HaBaTeNbHOW, MHPOPMAIMOHHON W YUTATEIBCKOW KYJIBTYPBI, B TOM
YHUCJIE€ HABBIKOB CAaMOCTOSITEILHON pabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOMU
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JUTEPATYPON, JOCTYNMHBIMU TEXHUYECKUMHU CpEIACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOT UM,

6) mHTEepeca K OOYYCHHIO M TO3HAHMIO, JIFOOO3HATEIIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  €aMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPaBICHHOCTH M YPOBHS OOYy4YCHUS B
JaJIbHEHIIIEM;

@®opMHUPOBaHUS KYJbTYPbI 3[10POBbSI

7) OCO3HaHUS IEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOCMY
3I0pPOBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 KWU3HMU, OCO3HAHUS TOCIEICTBHA U
HEIPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTojsl, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOIONICHUS] TpaBU OE30MAaCHOCTU TMpPU  OOpAIICHUH C
XUMUYECKAMH BEIIECTBAMH B OBITY U PEaTbHON KU3HH,

TpynoBoro Bocnutanust

8) mHTepeca K NPAKTUYECKOMY pa3jIMYHOIO pOJa, YBAXKCHHE K TPYAY M
pe3ynbTrataM; YCHemHON npodecCHOHANBHOW  JEATEIbHOCTH W Pa3BUTHUA
HEOOXOMMBIX YMEHHIA; TOTOBHOCTh aJIalITUPOBATHCS B IPO(PECCHOHATILHOM Ccpe/ie;

IKOJIOrMYeCKOro BOCIMTAHUSA

9) 5KOJIOTHYECKH 1EIeCO00PA3HOT0 OTHOIICHUS K MPHUPOJIE KaK HUCTOYHHUKY
JKU3HHM Ha 3eMJIe, OCHOBE €€ CYIICCTBOBAHUS, TOHUMAHUS IIEHHOCTH 370POBOTO H
Oe3omacHOro o0pa3a HW3HH, OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY
(GU3UYECKOMY M TICHXHYCCKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30ITaCHOTO MMOBEICHUS MPU PabOTe C BEMIESCTBAMH, a TAK)KE B CUTYAITUsX,
YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFO/ICH;

10) crocoOHOCTH MPUMEHSATH 3HAHUS, MOJyYaeMble MPH MU3YYCHUU XUMUH,
JUISL PELIEHUS 3a]1a4, CBI3aHHBIX C OKPYXKAIOLIEH TPUPOAHON CPEAOU, MOBBIIICHUS
YPOBHSI  OKOJIOTUYECKOW  KYJIbTYpPhI, OCO3HAaHUS TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTEH UX pelIeHUs] TOCPECTBOM METO/I0B XUMUHU;

11) SKOJOTHYECKOTO MBINUICHHS, YMEHHS PYKOBOJCTBOBATbCSI HM B
MO3HABATENIbHON, KOMMYHUKATUBHON U COIIMAIIbHON MTPAKTHUKE.

VY o6yuatomuxcsi ¢ PAC Bo3MOKHA MCKaKEHHOCTh U 3a/I€PKKA JTOCTUKEHUS
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JUYHOCTHBIX PpE3yJlbTAaTOB, CBA3aHHAas IPEXIE BCEro C HEIOCTaTOYHOU
C()OPMUPOBAHHOCTHIO CAMOCO3HAHHUSA M CaMOOLIEHKH, a TaKXKe MpeodiagaHueM
MH(GAHTUIBHBIX MIPEICTAaBICHUM 0 cebe B MOAPOCTKOBOM BO3pacTe. Y HIKOJIbHUKOB
¢ PAC wyacro nHaOmogaroTCsi BBIPAXKECHHBIE CII0)KHOCTH OCO3HAHHUS CBOEH
COLIMAJIBHOM MIEHTUYHOCTHU, CIOKHOCTH B NMOHUMAHWU U MPUHATUU LIEHHOCTEH,
HOPM M TpaBWJ, ONPEACNAIOINX IOBEACHUE TUIUYHO Pa3BUBAIOLINXCA

CBCPCTHHUKOB.

MeTanpeaMeTHbIe pe3yJbTAThI

[TockonbKy HapyIIeHUs COLMAIBHOTO B3aUMOJCUCTBUS M OOIICHUS HE
TOJBKO BXOJAT B CTPYKTYpPY HApYyLICHUH MPU PacCTPOMCTBAX AyTHUCTHYECKOIO
CIIEKTPa, HO M SBJISIIOTCS CTOMKMMH M HposBisAtoTcs y Beex Jymn ¢ PAC nHa
MPOTSHKEHUU BCEH sKU3HU, GOpMHUPOBAHNE KOMMYHUKATUBHBIX Y'Y ][] y yuammxcs ¢
PAC Ttpebyer HanpaBICeHHOTO MEIaroru4eckKoro BO3JACHCTBHS Kak B YPOUHOH, TaK
U BO BHEYPOUHOM JEATEIIBHOCTH YYalIuXCs, a TaKK€ B paMKax KOPPEKIMOHHOU
paboTHI.

B cocraBe MeTampeaMETHBIX PE3yJbTATOB BBIACISAIOT 3HAUYUMBIC JIJIS
dbopMuUpOBaHUST MHUPOBO33pEHHSI OOIlEHAYyYHbIE TIOHATUSA (3aKOH, Teopus,
NPUHIINAI, TUIOTE3a, (PaKT, cucTrema, IMPOIECC, IKCICPUMEHT W JIp.), KOTOPBIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUUW U3 ATUX MPEIMETOB (HOPMHUPOBATH MPEIACTABICHUE O ILETOCTHOU
HAyYHOW KapTHUHE MUPA, U YHUBEPCAIbHBIE Y4eOHbIC JeHCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIE, PETYISTUBHBIE), KOTOpble o0ecneynBaoT (HopMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IITAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIESITETbHOCTH.

MeTtanpenMeTHbIe Pe3yIbTaThl OCBOSHUSI 00pa30BaTEIBHON MPOTPAMMBI 10
XUMHH OTPAXKAIOT OBJIAJECHUE YHUBEPCAIBHBIMU MTO3HABATEIbHBIMU JICUCTBUSIMU, B
TOM YUCJIE:

ba3oBbIMH JIOrHYEeCKUMU AeHCTBUAMHU
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1) yMeHHEM HCIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWI: PACKpBIBaTh CMBICI XMMHUUYECKHX TMMOHATUN (BBIAEHATH UX XapaKTepHbIE
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTUMHU TMOHATHUSIMH), UCIOJIH30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBIICHUHN; BHIOWPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIMKM XMMHYECKUX BEHIECTB U XMUMHUYECKHX DPEaKIIMil;
yCTaHaBJIMBATh MPUYMHHO-CIIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3YUYEHUS;
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, IETyKTUBHbIE, TI0 aHAJIOTHH);
JIeTIaTh BHIBOJIBI U 3aKJIIOUCHUS;

2) yMCHHMEM NpPUMEHSTh B TPOIECCe MO3HAHMS MOHATHSA (MIPEIMETHBIC U
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUM MOJICNIbHBIC MPECTABICHUS —
XUMUYECKUN TPU3HAKM M3Yy4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKUX  pEaKIui; BBISIBISATH OOIME 3aKOHOMEPHOCTH, MPUUYHUHHO-
CJIEICTBEHHBIE CBSI3M W MPOTUBOPEUYUS] B H3YYAa€MbIX MPOLIECCAX U SIBICHUSIX;
npeiaraTh KpUTEPUU JUISl BBISIBICHUS 3TUX 3aKOHOMEPHOCTEW M MPOTHUBOPEUHIA;
CaMOCTOSITEJIBHO BBIOMpaTh CHocoO pemieHus y4eOHOM 3ajgauu  (CpaBHUBATh
HECKOJIbKO BapHAHTOB PEIICHHS, BBHIOMpATh HamOoJiee MOAXOMAIIUNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB);

ba3oBbIMH Hcc/Ie10BATEILCKUMU AeICTBUAMH

3) YyMEHHEM HCIIOJIb30BaTh ITOCTABJICHHBIC BOIPOCHI B  KA4eCTBE
WHCTPYMEHTA TIO3HAHUS, a TaKKe B KA4eCTBE OCHOBBHI I (POPMHUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBAEMBIX CYKJICHHUI;

4) mpuoOpeTeHHe OIbITa MO IJIAHWPOBAHUIO, OPraHU3AlMU U TPOBEIACHUIO
YYCHHUYECKUX OJKCIIEPUMEHTOB: YMEHHE HaOMIoAaTh 3a XOJOM IMpoIriecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTaHHOM padoTe;

Pa6oroii c unpopmanueit

5) ymeHHeM BbIOMpPATh, aHATM3UPOBATh M MHTEPIPETUPOBATH WHPOPMAIIHIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJIYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
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(HayyHO-TIOMyJIIpHAs JUTEparypa XHUMHYECKOTO COJEp>KaHUs, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa); KPUTHUYECKH OILICHUBATh NPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OPMAITHIO;

6) yMEHHEM NpPUMEHATH PA3JIUYHbIC METOJbI M 3alpOChl HPU TMOHUCKE H
orbope wuHPOpPMAIIMM W COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJUMBIX IS
BBINIOJIHEHUS Y4YEOHBIX W TO3HABaTEIbHBIX 3a/ady  OMNPENEIEHHOTO THIIA,
npuoOpeTeHrue  ombiTa B O0JIACTM  MCHOJB30BaHHS  WHGOPMAIMOHHO-
KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJQJCHUE  KYJIb-TypOH  aKTHUBHOTO
WCIIOJIb30BAHUSL PA3IUYHBIX TTOMCKOBBIX CHCTEM; CaMOCTOSITEJIBHO BBIOUPAThH
ONTUMAJIbHY!0 (OpMy MpeACTaBiIeHUS HHPOPMAUMU M  HLUIIOCTPUPOBATH
periaemMble 3aJa4d HECJIOKHBIMU CXEMaMH, AuarpaMMamMu, APYTUMH (opmamu
rpaduKy U ©X KOMOWHAILIUSAMY,

7) yMEHHWEM WUCIOb30BaTh M aHAIU3UPOBaTh B TMpolecce y4eOHOW WU
HCCJIEIOBATENLCKON JEATEIPHOCTH WH(OPMAIIUIO O BIUSHUU MPOMBIIIUICHHOCTH,
CEJIbCKOI'0 XO35MCTBA M TPAHCIIOPTa HA COCTOSHUE OKPYXKAOIIEH MNPUPOIHOU
Cpelibl;

YHuBepcaJbHBIMH KOMMYHUKATUBHBIMHY J1€CTBUSIMH

8) ymenuem 3amaBaTh BOIPOCHI (B XOJ€ IHMaliora W/WIM TUCKYCCHUHU) IO
cyuiecTBy  oOcCykgaeMoil  TeMbl, (OpPMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJIOKEHHOM 3a1auH;

9) npuoOpeTeHHE OMbITA NPE3CHTAIMM  PE3YJIbTATOB  BBIMOJHECHHS
XUMHUUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOTO OIbITa, JJaOOPaTOPHOUM pabOThI MO
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

10) perieHHH BO3HUKAOMIMX MPOOJIEM Ha OCHOBE y4&Ta OOIIMX MHTEPECOB
W COIJIaCOBaHUS MO3ULIMK (00CYX AEHUS, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI»,
KOOpJIMHALU COBMECTHBIX JIEHMCTBHUI, OIPEACIICHHE KPUTEPHUEB II0 OLICHKE
Ka4yecTBa BBIIIOJIHEHHOU paboThI U 1Ip.);

YHuBepCcAJIbHBIMU PEryJisiTUBHBIMH 1€CTBUSIMU

11) yMeHHWEM CaMOCTOSITCILHO  ONPEACHATh ILEIH  JIEeATCILHOCTH,
IUIAHUPOBaTh, OCYUIECTBIIATH, KOHTPOJHUPOBaTbH M TMPH  HEOOXOAUMOCTH
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KOPPEKTHPOBATh CBOK JICATEIBHOCTh, BbIOMpaTh Haubosnee 3hEeKTUBHBIC
CIOCOOBI  pelieHus: y4yeOHbIX U [O3HABATENbHBIX 3a7a4, CaMOCTOSITEIBHO
COCTAaBIISAITb WJIM KOPPEKTUPOBATH TNPEIJIOKEHHBIM aJrOPUTM JEUCTBUA TNpPH
BBINIOJIHEHUU 3a/IaHUM ¢ Y4€TOM TIOJIYYCHHS HOBBIX 3HAaHUUA 00 H3y4YaeMbIX
O0BEKTaX — BEIIECTBAX M PEaKIUAX; OLIEHUBATh COOTBETCTBHE IOTYYECHHOTO
pe3yJibTara 3asBJICHHON LIEIIH;

12) ymMeHHEM UCTOIB30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MPE/IaracMbIc B
YCJIOBUM 33/IaHUM.

VY yuamuxcs ¢ PAC ¢ tpyaoM ¢opMupyIOTCsS HaBBIKM B3aUMOJAECHUCTBUS C
YYETOM MO3ULMHU JPYTOr0 WU JJIMTEIBHOE BPEMsI COXPAHSAETCS ATOLICHTPUYECKAs
MO3UIMSL B OOIIEHUHU, MpUCyIas Oojiee MiaaiieMy Bo3pacty. Jlaxke yyamiuecs,
YIOBJIETBOPUTENIBHO  BJIAJACIOIIME  TEXHUYECKOW  CTOpPOHOM  OOuIeHHS,
3aTPYNHSIIOTCA B OIEHKE HAMEPeHMd M TO3MLUMU MapTHEpa U TUOKOM
pearupoBaHUM Ha H3MEHEHMs, BO3HMKIIME B CHUTyauuu oOmeHus. OcoOeHHO
cioxHo y ydammuxca ¢ PAC ¢opmupyercs ymeHue padoTarth B rpymnmne H3-3a
CJIO)KHOCTH 33Ja4¥ B3aUMOJENCTBHS OJJTHOBPEMEHHO C HECKOJIBKMMH MapTHEpaMu
110 COBMECTHOM JI€SITEIIbHOCTH.

Hecmotps Ha TO, 4TO B TOAPOCTKOBOM Bo3pacte y aerer ¢ PAC nossnsercs
MOTHBalMsg K OOLIEHUWIO CO CBEPCTHUKAMH, ©0€3 CO3JaHus CHELHaIbHO
OpraHU30BaHHOM Momoly MWKOJIbHUKY ¢ PAC B opraHuzanuy MeXJINYHOCTHBIX
KOHTAKTOB M Pa3BUTUM HABBIKOB OOILIEHHS CO CTOPOHBI MENaroroB, €ro

COOCTBEHHBIE JCHCTBUS MOTYT ObITh HEA()(PEKTHBHBIMU.

IIpeameTHbIe pe3yJIbTATHI

JlocTxeHne MmpeaMeTHBIX pe3yibTaToB obOyudaromumuca ¢ PAC Ha sTame
OoOy4eHHs] B OCHOBHOM IIKOJIE OMPEEsIeTCs UHAUBUAYATIbHBIMU OCOOEHHOCTSIMH,
CBSI3AHHBIMM KakK C OCOOCHHOCTSIMH TIO3HAaBATEJIbHOW JAESITENBHOCTH U
HEPABHOMEPHOCTHIO PAa3BUTUSl TCUXUYECKUX (PYHKIMHA, TaK U COLHUAIBHBIM
ONBITOM  AyTUYHBIX IIKOJBHUKOB. IlosTOoMy  nOCTHIXKEHHME  NPEIMETHBIX
pPE3yIbTaTOB KOHKPETHBIM yYaIIUMCS MOYKET HE BCETJIa COBNAAATh C BPEMEHHBIMU
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rpaHullaMHi 00y4YEeHUs 10 ToAaM OOyUeHHUs.

B cocraBe mpeaMETHBIX PE3YJIbTATOB IO OCBOCHUIO 00s3aTEIHLHOTO
COJIEpKaHMs, YCTAHOBJIEHHOIO JaHHOM palbodeil MporpaMMoi, BBIAEISIOT:
OCBOCHHBIE O00YyYalOUMMHUCA HAy4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUIA,
cnenu@uueckue A MpeIMETHOM o0nacTu «XuUMUsS», BUABI JEATEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS, €ro HHTEpHpeTalud, NpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U HOBBIX CUTYaIlUsX.

[IpeameTHbIE pe3ynbTaThl MPEACTABIEHBI MO roaM OOYYEHHS] U OTPaXKaroT
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCA CIAETYIOMIMNX YMEHUM:

8 KJIACC

1)  packpbIBaTb CMBICI OCHOBHBIX XHUMHYCCKHX IIOHATHH:  aTOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE BEILECTBO, CMEChH
(omHOpOAHAs W HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs AaTOMHAs H
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XMMHUYECKOT'O 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BbEM, OKCUJ, KUCIIOTA,
OCHOBAHHUE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHHS, XUMHYECKas
peakiusi, KiacCU(pUKAIMS PEAKIU: PEeaklui COSTUHEHUS, PEAKIIUU PA3IIOKECHHUS,
peakluuu 3aMELIEHUs, peakluu OOMEHa, 5K30- M HHAOTEPMHUYECKUE PpEaKIIUH;
TEIJIOBOM 3P QeKT peakiuu; SIpO aToMa, AJIEKTPOHHBIM CJIOW aroMa, aToOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, TMOJSpHAs W HEMOJSIpHAS
KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, HOH, KATUOH, AHUOH, PacTBOpP, MACCOBAsi JOJIA
BelllecTBa (IIPOLICHTHAsI KOHIIEHTPAIUsi) B paCTBOPE;

2)  WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX MOHSATHH (CM.
1. 1) ¥ IPUMEHSTH 3TH IMOHATHS MPU OMMCAHUH BEIECTB U MX MPEBPAICHHIA;

3)  HUCMoNb30BaTh XMMHYECKYIO CHMBOJMKY JUIsi COCTaBJICHHUS (HOPMYJ
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLINM;

4)  ompenensaTh BaJCHTHOCTh aTOMOB DJJEMEHTOB B  OHMHApHBIX

COCIMHEHMSX ; COCIUHCHHSIX

5)  packpeiBath cMbicn Ilepuogudeckoro 3akona [[. . Mennaeneena:

ACMOHCTPHUPOBATH IIOHMMAaHHC HGpHOI[H‘-ICCKOfI 3aBUCHUMOCTHU CBOMCTB
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XMMHMUYECKUX IJIEMEHTOB OT MX MoJiokeHus B Ileprognueckoii cucreme; 3aKOHOB
COXPAaHEHHUS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISPHOTO
yueHHs, 3aKOHa ABOrajpo; OMHUCHIBATH M XapaKTepu30BaTh TaOIUUHYIO (opMy
[Teproanueckoi cUCTEMbl XUMHUUECKHUX JIEMEHTOB: Pa3inyaTh IMOHATHUS «TJIABHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpymnmna)», mansie u Oosblme
HNEPUOABI; COOTHOCUTh  OOO3HAUYEHMs, KOTOpblE HUMEITCA B TalmuIe
«Ilepuonnueckas cucrema xumuueckux osiemeHToB [I. WM. MenneneeBa» c¢
YUCJIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB
(coctaB W 3apsn sAapa, 0OIIee YHUCIO 3JIEKTPOHOB M paclpeAesieHue uX MO0
AIIEKTPOHHBIM CIIOSIM);

6) KIacCH(UIMPOBATh XHMHYECKHE OJIEMEHTHI; HEOPraHUYECKHE

BEIECTBA; XUMHUUYECKHUE PEAKIUH (TI0 YHUCITYy M COCTAaBY YYACTBYIOIIUX B PEAKIIAN
BEII[ECTB, M0 TEIIOBOMY D (DEKTy);

7)  xapakTepu3oBaTh (ONKMCHIBATh) OOIIME XUMHYECKHE  CBOWMCTBA
BEIIECTB  PA3JIMYHBIX  KJIACCOB, TOJATBEpXKJash  ONHMCAHME  MPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

8)  mporHo3MpoBaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KaueCTBEHHOT'O COCTaBa; BOZMOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

9)  BBIYHCIATH OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl
BEII[ECTB; MACCOBYIO JIOJII0 XUMHYECKOTO dJEMEHTa Mo (opmysie COeTUHEHUS;
MacCOBYIO JIOJIFO BEIIECTBA B PAcCTBOPE; MPOBOAWTH PACUETHI MO YPABHEHUIO
XAMHUYECKOMN peaKkiuu;

10) npuMeHSITh OCHOBHBIC OIEPAlUH MBICIUTEIBHON JIEATEILHOCTH —
aHaJgu3 M CHHTE3, CpaBHEHHE, O0O0OIICHHE, CHCTEMATH3allHMio, KIIacCHU(pUKAIIUIO,
BBISIBJICHHC TIPHYMHHO-CJICICTBEHHBIX CBS3CH — JUISl M3YyYEHHUs CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMi; €CTEeCTBEHHO-HAYYHBIC METO/bI MMO3HAHUS — HAOJI0IeHNE,
U3MEpEeHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIi U MBICIICHHBIN);

11) cnemoBaTh  MpaBWJaM  IOJIB30BAHHUS ~ XMUMHYECKOH  IMOCYIOH W

71a060paTOpHBIM 00OPYAOBAaHUEM, a TAKKE MPABUIIaM OOpAIEHUsI C BEIECTBAMH B
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COOTBETCTBUHM C HMHCTPYKIUSIMHU II0 BBIMOJHEHHIO J1a00paTOPHBIX XUMHUYECKUX
OTBITOB MO TMOJIYYCHHUIO W COOUPAHUIO Ta3000pa3HBIX BEMIECTB (BOJOpOAa H
KHUCJIOpO/a), MPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHON MacCcOBOW o€l
pacTBOPEHHOTO  BEIMISCTBA; IUIAHUPOBATH W TPOBOAUTH  XUMHYECKUE
AKCIEPUMEHTHI TIO0 PACMO3HABAHUIO PACTBOPOB MIENIOYEH M KHUCIOT C MOMOIIBIO
HWHJIUKATOPOB (JaKkmyc, peHondpTaneut, METUIOPAHX H JIp.).

9 KUIACC

1)  packpbIBaTh CMBICI OCHOBHBIX XMMHUCCKHUX ITOHSATHI: KOBaJCHTHAS
NOJISIpHAs CBSI3b, KOBAJICHTHAsI HETOJSPHASI CBS3b, MOHHAS CBS3b, METAJTMYECKAs
CBS3b, KATHOH, AaHWOH, OJICKTPOJIUT U HEIJIEKTPOJIUT, JICKTPOIUTHUECKAS

aucconuanus, peakKiuymn HOHHOT'O 06MCHa, OKHCJIUTCIb U BOCCTAHOBHUTCIIb,

2)  UCIOJIb30BaTh XMMHUYECKYH) CHMBOIHMKY JUI COCTaBIICHHS (hopMy:
BEILECTB, MOHHBIX YPAaBHEHHU M YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
pEeaKUunii;

3)  ompenensaTh BAICHTHOCTh U CTENCHb OKUCIICHUS aTOMOB XUMHUYECKHX
JIEMEHTOB B COEAMHEHMSAX PA3JIMYHOIO COCTaBa; MPUHAJIEKHOCTH BEIIECTB K
OTPENICICHHOMY KJIacCy COCJAMHEHUMN; BUIbI XMMHUYECKOW CBS3U (KOBAJICHTHOM,
VOHHOW, METAJIJIMYECKOI) B HEOPTaHUYECKUX COEAMHEHMX; 3apsi] HOHA; XapaKTep
Cpellbl B BOJHBIX pacTBOpaxX KUCIOT U IIEJIOYEH;

4)  OOBSCHATH OOIME 3aKOHOMEPHOCTH B HM3MCHCHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M HX COEIMHEHHMI B IMpefenax MallbIX [EpUOAOB M
TJIABHBIX TIOJITPYIII C YYETOM CTPOEHUS UX aTOMOB;

5)  knaccupuUIUPOBATh XUMHYECKHAE PEAKIUK (110 M3MEHEHHIO CTCIICHEH
OKHUCJIEHUSI aTOMOB XUMHUYECKHUX OJJIEMEHTOB); OINPENENIATh W3YYEHHBIE THIIbI
XAMHUYECKUX PEaKI1i;

6)  coCTaBIIATH MOJICKYJISIPHBIC YPAaBHEHHS PEaKIUil, XapaKTepPHU3YIOIIUe
XMMHYECKHE CBOWCTBAa TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX 3JIEMEHTAMU-
Hemetauiamu IVA-VIIA noarpynn (yriaepoa, KpemHu#, a3ot, ¢ocdop, cepa,
xjop), anemeHtamu-metaiamu IA—IIIA noarpynn (HaTpuid, Kanuil, MarHum,

KaJIBITUH, ATFOMUHMI), a TAKXKe KeNe3a;
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7)  xapakTepu30BaTh (PU3NYECKHEC U XUMHUYECKHE CBOWCTBA aMMHAaKa, U
YTJEKUCIIOTO ra3a, B TOM 4HUCJE, AJi1 0O0OCHOBaHUS CIOCOOOB MX COOMpaHHUs U
pacrno3HaBaHUs MPY TOJTYICHHUH B JTA0OPATOPHH;

8)  xapakrepu3oBaTh (ONHCBHIBaTh) OOINME XHUMHYECKHE  CBOMCTBA
BCIIECTB PA3JUYHBIX KJIACCOB, TMOATBEPXKIas OTO ONUCAHUE MPUMEPAMH
MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

9)  COCTaBIATH YPaBHEHHUS: AJICKTPOJIMTUYCCKON JIUCCOLMAIMHM KHCIIOT,
MEeJI0YeH W CoJiel; TOJHBIE W COKpPAIICHHBIC YPAaBHCHHSI PEaKIUid HOHHOTO
oOMeHa; peakIlyii, MOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXKITY
BEIIECTBAMH PA3TUIHBIX KIJIACCOB;

10) cnmemoBaTh mpaBWIAM — TOJB30BAHHUS XUMHUYECKOW TIOCYJIOW H
Ja00paTOpHBIM 000pPYAOBAaHUEM, a TAK)KE MPaBHIIaM OOpaIlleHUsI C BEIIECTBAMU B
COOTBETCTBHHM C WHCTPYKIIUSMH TIO BBITIOJIHCHHIO JIAOOPATOPHBIX XWMHUYECKHX
OTBITOB TO TIOJYYCHHIO U COOMpaHHIO Ta3000pa3HbIX BEIIECTB (aMMHaka u
YTAEKHUCIIOTO Ta3a) (MpU HAJIMYMKA BO3MOXXHOCTH WM TPOBOJUTH BUPTYaJbHBIC
nabopaTtopHbIie padoThI);

11) mnpoBOOUTH pEaKUUH, MOATBEPIKAAIOIINE KA4eCTBEHHBIH COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM: XJIOPUI-, HOIUI-, CYTb(daT-,
KapOOHAT-, CWJIMKAT-, ¢ocdaT-aHUOHBI, TUIPOKCHUA-HOHBI, KAaTHOH aMMOHHS H
KaTHUOHBI METa/UIOB (MarHus, Kanpuus, amomunus, sxeneza (1) u (I11), meau (ID),
IIMHKA), TPHUCYTCTBYIOIIME B BOJHBIX pPAcTBOpPAaX HEOPTaHUYECKUX BEIIECTB;
noATBep KAarone aMm(pOTEPHBIC CBOMCTBA OKCUJIOB M TUAPOKCHIOB aTIOMUHHUS, U
IIMHKa (IPY HAJIMYUU BO3MOYXHOCTH WJIH TIPOBOJIUTH BHPTYyaJIbHBIE JIAOOPATOPHBIC

paboThI);

12) TpPOBOAUTH XUMHUECKUE IKCIIEPUMEHTBI: OIBITHI, WILTIOCTPUPYIOIIHE
MPU3HAKU TTPOTEKAHMs PEaKIuii HOHHOTO OOMEHa; ONpe/IeICHUE XapaKTepa Cpeabl
B pAaCTBOpax KHUCIOT H IIEJIOYE€H C TMOMOIIBI0 HWHAMKATOPOB; pEIICHUE
HKCHEPUMEHTANBHBIX 337a4 MO0 TeMe «INEKTPOIUTHYECKAS] JTUCCOLHAIIUSY.
N3yueHne CBOMCTB COJIAHOM KHUCIIOTBI, W3YYCHUE XHUMHUYECKUX CBOWCTB

pa30aBICHHON CEepHOM KHUCIOTHI; TMOJyuYeHUE, COOMpaHue, pacrno3HaBaHUE
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aMMUaka, yrieKUcioro raa u M3y4eHue UX CBOMCTB; UCCIeA0BaHUE aM(OTEPHBIX
CBOMCTB THAPOKCUJIOB AJTIOMUHUS U IIUHKA; pEUICHUE SKCIIEPUMEHTANbHBIX 3a/1a4
nmo TteMe «Baxueimme HeMeTauibl W UX  COCAUHEHUS»,  PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/lad Mo TeMme «BakHeliue MeTamibl U UX COCIUHECHHS
(Mp¥ HaTWYUM BO3MOXXHOCTH WJIM TPOBOAWTH BHUPTYaJbHBIC J1A00pATOpPHBIC
paboThI);

13) wHabmomaTh W OMMCHIBATH XMMHYCCKHE DKCIECPHUMEHTHI (BO3MOXKHO
WCITOJIb30BAaHUE BHUACOMATEPUAJIOB): OMBITHI, HWIIIOCTPUPYIOMNE (U3UUYECCKUE H
XUMUYECKAX CBOWCTBA TaJOTEHOB M MX COCAMHEHHH (BO3MOYKHO HCTIOJIH30BAHHE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C oOpaslamMu XJOpUIOB (TaJOTreHHUIOB);
O3HAKOMJICHUE C MOJCISIMH KPUCTAUTMYECKUX PEMICTOK  HEOPraHMYECKUX
BEII[ECTB: META/NIOB M HeMeTauioB (Tpaduta M anmasa), CIO0XKHBIX BEIIECTB
(x7opuga  HATpHs);  OMBITHI, WUIIOCTPUPYIOIIME  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON pEeaKIMu OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB; HCCICAOBAHHE
AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB; OMBITHI, HILTIOCTPUPYIOIIUE TPOIIECC
JTUCCOIMAIIMM  KUCJIOT, 1IeJoded W cojied  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPHUATIOB); 03HAKOMIICHHE ¢ 00pa3llaMyd METAJJIOB U CIJIaBOB; U3y4YeHHUE
pPE3YNbTATOB KOPPO3UM METAIOB, B3aUMOJCHCTBUS OKCHA KajbIlUs C BOJOH,
mpoliecca TOpEHHs Kene3a B Kuciaopone  (BO3MOXKHO — MCTOJIb30BaHUE
BUJICOMATEPHUAIIOB);  OMBITHI, WJUTIOCTPUPYIOUIUE TMPUMEPHl  OKUCIHUTEIILHO-
BOCCTAHOBUTEIBHBIX PEAKIU: TOPEHHE, PEaKIUU Pa3JI0KEHUs, COCIUHCHHS,
O3HAKOMJICHHE C oOpa3llaMH Cepbl M €€ COCAMHCHUSMHU, O3HAKOMIICHHE C
dbu3ndeckuMu CBOMCTBaMH a3oTa, (ochopa m ux coeauHeHUN (BO3MOKHO
WCIIOJIb30BaHUE BHUJCOMATEPHUANIOB), ¢ o0OpaslamMu yAoOpeHUid; B3auMOCHCTBHE
KOHIEHTPUPOBAHHOW  a30THOM KHUCJIOTBI C MEAbK; M3YYEHHE MOJEJEH
KPUCTAJUIMYECKUX PEIIeTOK anmasza, rpadura, MOJEKyabl (QyJiepeHa, MOJEKYI
OpraHMYeCKUX BEIECTB; O3HAKOMIIEHHE C MPOLECCOM aaCcOpOLMU PACTBOPEHHBIX
BEII[ECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTa3a; 03HAKOMIICHHE C
MPOAYKIMENH CUIMKATHOW MPOMBINUIEHHOCTH; MPOIECChl OKpPAIIMBAHUS IJIAMEHU
KaTHOHAMU METAJUIOB;
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14)  wucnosjbp30BaTh TMOJYYCHHBIC XUMHUYCCKHE 3HAHHWS B Pa3IMYHBIX
CUTyalusx: IPUMEHEHHUS BEUIECTB U MATEPUAJIOB B OBITY, CEIBCKOM XO3SICTBE, HA
MIPOU3BOJICTBE, B TMPOIIECCE PEIICHHUS MPAKTUYECKUX 3a7a4 B TIOBCEIHEBHOU
KU3HU, TPEIyNPEkKJACHUS SBICHHUHA, HAHOCSIIMX Bpel 3J0POBBI0 UEIOBEKa U
OKpYXalolel cpefe; TNPUMEHEHHS TMPOAYKTOB TEPEpabOTKHA  MPUPOIHBIX
HWCTOYHUKOB YIJIEBOJOPOJOB (yrojb, NPUPOAHBIA Tra3, HedTb) B OBITY U
NPOMBINIJICHHOCTH; 3HAY€HUS KUPOB, OCIKOB, VYIJCBOJOB [Isl OpraHu3Ma

YEeJI0BEKa,;

10 KJIACC

1)  packpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHSITHIA: KOBAJICHTHAS
IIOJISIpHAs CBSA3b, KOBAJICHTHAs HEIOJSAPHAs CBA3b, MOHHASA CBA3b, METAJUIMUECKAs
CBSI3b, KAaTHOH, AHWOH, DJJEKTPOJIUT M HEIIEKTPOJHUT, DIEKTPOIUTHUYECKASL
JUCCOLMAIMsl, pEeaKkUUd HOHHOTO OOMEHa, OKHCIUTEIb W BOCCTaHOBUTEID,
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU, OKUCIECHHE W BOCCTAHOBIICHUE,
oOpaTuMble M HEOOpAaTUMbIE PEAKIUHU, CKOPOCTh XUMHUYECKON peaKiud,
npeaenbHo  gonyctumas — koHueHTtpamus — (IIIK), wmmoctpupoBath — ux
B3aMMOCBSI3b U NPUMEHATH 3TH MOHATHUS MPU ONKMCAHUU CBOMCTB BELIECTB M HX
IIPEBPAILECHN;

2)  UCHOJIb30BaTh XMMHUYECKYH) CHMBOJIHMKY JUIs COCTaBlieHHS (hopmyi
BEILIECTB, MOHHBIX YPAaBHEHUW U YPABHEHUM OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKUunii;

3)  packpbIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINN
MOCPEJCTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITUX PeaKLuid;

4)  mpOTHO3MPOBaTH CBOMCTBA HW3YyYCHHBIX KJIACCOB/TPYII BEIICCTB B
3aBUCHUMOCTH OT UX COCTAaBa U CTPOEHUS; BOBMOKHOCTh IPOTEKAHUSI XUMHUYECKHUX
IIPEBPAILECHAN B PA3JIMYHBIX YCIOBUAX;

5)  mpoBOAMTH BBIYKMCICHHSI OTHOCHTEIBHON MOJIEKYJISIPHONH M MOJISIPHOM
MacChl BELIECTB; C MCIOJb30BAHUEM ITOHATUH «MaccoBas JOJISI XMMHYECKOIO

QJIECMCHTa», «MacCoBas J0Jis1 paCTBOPCHHOI'O BCHICCTBA B paCTBOPC); KOJIIMYCCTBA
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BelIECTBa, 00bEMA ra3oB;

6) [OpoBOAMTH pacueThl IO YPAaBHECHUSAM XHUMHYECKHX PEaKIIUi:
KOJIMYECTBa, 00bEMa, MAcChl BEIIECTBA IO H3BECTHOMY KOJIUYECTBY, O00BEMY,
Macce peareHTOB WIH MPOIYKTOB PEaKIUu;

7) CleoBaTh IIPaBWJIAM IIOJb30BAaHUS XHMHYECKOM IOCYJAOH H
1abopaTOpHBIM 000PYIOBaHKEM, a TaK)Ke MPaBUIIaM OOpallleHHsl C BEIIECTBAMH B
COOTBETCTBUM C HMHCTPYKIHUSMH IO BBIMNOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB MO TIOJYYEHUIO U COOMpPaHUIO Tra3000pa3HBIX BEIMIECTB (aMMHaKa M
YIIAEKUCIIOTO Ta3a) (Mpy HaJUYMH BO3MOXKHOCTU WJIM TMPOBOAUTH BUPTYaJbHBIC
nabopaTtopHbIie paboThI);

8)  mpoBOAMTH pEaKIMH, TOATBEPKIAIONIMNEC KAYeCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABaTh OMNBITHBIM MYTEM: XJIOpUI-, HOIUM-,
cynbdar-, KapOoHaT-, cwiIMKar-, (ochaT-aHUOHBI, TUIPOKCUI-UOHBI, KATUOH
aMMOHUSI U KaTHOHBI METa/UIOB (MarHusi, Kaimblius, amtoMunus, xenesa (1) u
(I1T), memu (II), muHKA), TPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELIECTB; MOATBEpKAaromKe am(pOTEepHbIE CBOWCTBA OKCHAOB M THIPOKCUIOB
ATIOMUHUSA, ¥ [IMHKA (MPU HAJTUYUHA BO3MOXKHOCTH WJIM TIPOBOJUTH BUPTYaIbHBIC
nabopaTtopHbIie paboThI);

9) HaOmoogaTh W OINHUCHIBATH XUMHUYECKHE JKCICPUMEHTHI (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHAIIOB): OMbITHI, WJUIIOCTPUpPYIOLIUE (HU3HUECKUE U
XUMHUYECKUX CBOMCTBA T'aJIOTEHOB U UX COEIMHEHUN (BO3ZMOMXHO MCIOJIb30BaHUE
BUJICOMATEPUATIOB); O3HAKOMJIEHME C 0O0pa3lamMu XJOpUIOB (TajoreHuoB);
O3HAKOMJIEHUE C MOJACIAMH KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BCILIECTB: METAJJIOB M HeMeTaUIoB (TpaduTa W ajiMa3a), CIOXKHBIX BEIIECTB
(xsiopyaa HaATpUsl); ONBITH, WUIIOCTPUPYIOIIME 3aBUCUMOCTh  CKOPOCTH
XUMUYECKON peakIuu OT BO3JCHCTBUS PA3IMYHBIX (DAKTOPOB; HCCIEIOBAHHE
AJIIEKTPONPOBOIHOCTU PACTBOPOB BEILIECTB; OMBITHI, MIUTFOCTPUPYIOIIUE MPOIIECC
JUCCOLMAIIMM  KUCIIOT, 1IeJoYed U cosieil  (BO3MOXHO  UCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB); 03HAKOMIIEHHE C 00pa3llaMi METaUIOB U CIIABOB; U3YUYECHHE
pE3ybTaTOB KOPPO3HH METAJUIOB, B3aMMOJECHCTBUSI OKCHIA KaJbIHUS C BOJOH,
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mpolecca TOpeHHsl Kejne3a B KUchIopoie  (BO3MOXKHO — HMCIOJb30BaHHE
BUJICOMATEPUAIIOB);  OMBIThI, HWJUIIOCTPUPYIOIIUE MPUMEPHl  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIHIl: TOPEHUE, PEAKIMH pa3JIOKEHUS, COCAUHEHUS;
O3HAKOMJIEHHE C O00pa3laMu cepbl M €€ COCIMHEHHMSIMHU; O3HAKOMIICHHE C
¢usznyeckumMu CcBoicTBamMH a3oTa, ¢dochopa M HX COENUHEHUH (BO3MOMKHO
UCIIOJIb30BAaHUE BHUEOMATEpPUAIOB), ¢ oOpasiamMu yJqoOpeHul; B3auMOIeCTBHE
KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbl0; H3YYEHUE MOJenei
KPUCTAJUIMYECKUX PEUIETOK aimasa, rpaura, MOJIEKYJbl (QyJIepeHa, MOJEKYl
OpPraHUYECKUX BEILECTB; O3HAKOMJICHUE C MPOLECCOM a/COPOLUU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YTIJIEM U YCTPOMCTBOM MPOTUBOIa3a; 03HAKOMIICHHE C
MPOIYKUHUEN CUIIMKATHOW MPOMBINUIEHHOCTH; MPOLIECCHl OKpAIIMBaHUs TJIaMEHU
KaTHOHAMU METaJUIOB;

10) wucnonp30BaTh TMOJYYCHHBIE XWUMHYECKUE 3HAHHWS B Pa3IHYHBIX
CUTYalMsIX: PUMEHEHHUs BEUIECTB U MaTepUajoB B OBITY, CEIbCKOM XO3SMCTBE,
Ha MPOU3BOJICTBE, B IMPOILECCE PEUICHUS NPAKTUYECKUX 337a4 B IOBCEIHEBHOU
KU3HHU, TPEIYyNPEeKICHUS SBICHUWA, HAHOCSIIMX BpEd 30pPOBbIO0 UEIOBEKA U
OKpyXXalolllel cpene; NPUMEHEHUS NPOAYKTOB MepepadOTKH MPUPOTHBIX
UCTOYHUKOB YIJIEBOJAOPOJIOB (Yrojb, NPUPOAHBIA ra3, HePTb) B OBITY U
MPOMBIIUIEHHOCTH; 3HA4Y€HUsl JKUPOB, OEJNKOB, YIIEBOAOB [JIsl OpraHu3ma
YEJIOBEKa;

11) npUMEHSATh OCHOBHBIC OIEPAI[MHM MBICIHTEILHON JCATSILHOCTH JUIS
U3YYEHHUS] CBOMCTB BEUIECTB M XWMHUYECKHX PEAKIUN; €CTECTBEHHOHAYUYHbIE
METOJbI TO3HaHUs (B TOM YHCIIe HAOJIOJICHHE, U3MEpPEeHUe, MOJCIMpPOBaHUE,
AKCIIEPUMEHT (PEeanbHbIl U MBICIICHHBIN);

12)  oaHOM 3HAKOBOM CHUCTEMBI B IPYTYIO.
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8 KJIACC

TemaTuuyeckoe NJIAHUPOBAHUE

(2 1 B Heenio, Bcero 68 u, u3 HuxX 3 4 — pe3epBHOE BPeMsl)

XUMHYECKUX PEAKIUM.

3HAKOMCTBO C MpaBWJIaMHU O€30MaCHOCTH U
[puéMaMu paboTel B XUMHYECKOH
1abopaTOpUH.

JleMoHcTpanuu

1. JTaboparopHoe 00opy10BaHHUE.

2. Pa3nuyHbIe BUIBI XUMHYECKOH MOCY/IBI.
3. O0Opa3ibl BEIIeCTB.

4. CrocoOs1 pasneneHus
(¢punbTpoBanue,

cMecel
BI)IHapI/IBaHI/Ie,

TemaTnyeckuit OcHOBHBIE BUIbI 1€ATEILHOCTH 00y4aI0IIUXCA
GII0K, Tema, OcHoBHOE coJep:KaHue
KOJNYEeCTBO
4acoB
Paznen 1. [lepBoHayanbHble XuMuueckue nousitus (20 u)
Tema 1. Xwmusllpeamer xumuu. Ponb Xumuu B kKu3HU [PacKpbIBaTh CMBICI U3Y4acMbIX OHATUMN.
— BajKHASUCIIOBEKAa. XUMHUS B CUCTEME PackpblBaTh pojib XMMHUHM B IPUPOJE U KU3HU UYEIOBEKA, €€ CBSA3b C JIPYTUMHU
00J1aCcTh HayK. HayKaMH.
ecTeCTBO3HAHUSA HMMETO bl MO3HAHUS B XUMUHU. Pa3iinyarTh 4nCThIC BEMIECTBA U CMECH; OAHOPOIHBIE U HEOJHOPOIHBIE CMECH.
NMPAaKTHYeCKOM Tena m BemectBa. @usmueckue cBoiicTBa Pa3nuyarh GU3NUIECKUE U XUMUYECKHE SIBICHUSI.
esATeJIbHOCTH BEIIECTB. ArperarHoe coctosinue (OnpeneassTh MPU3HAKA XUMHUYECKUX PEAKINI U YCIOBHS X MTPOTEKAHUS.
YyeJ10BeKa BemecTB. Uucteie BemlecTBa U |Cie1oBaTh MpaBUiaM MOJB30BAaHHUS XHUMHUYECKOH MMOCYI0i U JabopaTOpHBIM
(54) cmecu. CriocoObl pa3ielieHus cMecei. 00opysoBaHHEM, a Tak)Ke MpaBWJIaM OOpalleHUs] ¢ XMMHUYECKHUMH BEIIeCTBAMU B
du3nyeckue W XUMHUYECKHE  SBIEHUS. [COOTBETCTBUU C MHCTPYKIIMSIMHU IO BBITOJHEHUIO MPAKTUYECKUX PadoT.
[lpusnaku u  ycnoBuss  nporekanus [llaHupoBaTh ¥ TOPOBOJUTH XHUMHUYECKHUH OSKCHEPUMEHT 10 M3YUYCHHIO H

ONMMCAHHUIO (PU3NYECKUX CBOMCTB BEIIECTB, CIOCOOOB pa3/eleHus] cMmecen

BELICCTB.

Hcnonb3oBaTh 1TpyU  BHINOJHEHUM y4YeOHBIX 3aJaHMM M B IpoIecce
MCCIIE0BATEIBCKON JESTEIIBHOCTH Hay4HO-TIOMYJISIPHYIO JUTEPATYPY
XUMUYECKOTO COACpXKaHUsA, CIIpaBOYHbIE Marepuaibl, pecypcel MHTepHera.

BeicTpanBaTh pa3sBEPHYTbIE IHMCBMEHHBIE W YCTHBIE OTBETBI C OIOPOH Ha
uHpOpMalKIo U3 y4eOHUKA M CIIPABOYHBIX MaTepHajioB, TPAMOTHO HCIIOJIb30BaTh
W3Y4YEHHBIN IOHATUWHBIN anmnapar Kypca XUMHUH.
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TemaTnyeckui

OcHoBHoOe coiepxkaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH

0JI0K, TeMa,
KOJINYEeCTBO
4yacoB
TIUCTUILIALIAS, xpomatorpadus).

JlabopaTopHble M MpakTH4ecKkne padoThbl

VlabopamopHhvie OnvIMbL: Onucanue
(bu3nueckux cBOICTB BemiecTB. Pa3nenenue

CMCCH C IIOMOIIBIO MarHura. Hpakmuqecme

pabomei:

Ne 1. IlpaBusa paGoTsl B naboparopuu u
npuéMbl oOpalieHuss ¢ JabopaTOpHBIM
000pyIOBaHUEM.

No 2. PazmeneHue cmeceil (Ha mpumepe
OUYMCTKHU TTOBAPEHHOW COJIN)

Tema 2. BemecTBa
M XHMHYECKHe
peaxkiuu

(15 u)

ATOMBI M MOJIEKYJIBI.  XUMHYECKHUE
PIEMEHThI. 3HaKu (CHMBOJBI) XHMHUYECKUX
DeMeHTOB. IIpocThie M CIIOKHBIE BEILECTBA.
ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

XuMuueckas bopmyna. BanentHocts
XUMHYECKHX DJIEMEHTOB. 3aKOH

IIOCTOAHCTBA coCTaBa

aToOMOB
BELLECTB.
OTHOCUTENbHASA

aTOMHas mMacca.

OTHOocuTeNnbHAsE  MOJIEKYJSIpHas  Macca.
MaccoBast 101s1 XUMHUYECKOIO DJIEMEHTa B
coeMHEHUM. DPU3NYECKHE M XMUMHUYECKUE
SIBJICHUS.

Xumnueckass peaxkuus. [IpusHaku

U yCIIOBHS  IIPOTEKaHUS  XUMHUYECKHX

peakuuii. XUMUYECKUE YPABHEHUS.

I[IpuMeHATh €CTECTBEHHO-HAayUHbIE METO/bI [1I03HAHUS (B TOM uncie HAOIIOACHHE,

MOJIETUPOBAaHUE, OKCIIEPUMEHT) U  OCHOBHBIE OINEpalil  MBICIUTEIbHON
NesTeNIbHOCTH (CpaBHEHME, KiIacCU(UKALNA) U U3YyUEHHS] BEIIECTB HXUMUYECKUX
pEaKUi.

PackpbpIBaTh CMBICI M3y4aeMbIX MOHATHI M 3aKOHOB U NPUMEHATH AT IOHATHUS
[IPY ONMCAHUM CBOWCTB BEIIECTB U UX IIPEBPALICHUN.

Pazimmuath Qusnueckue U XUMUYECKUE SBICHUS, OOBACHATh UX CYIIHOCTh C TOUKH
3pEHMS] AaTOMHO-MOJIEKYJIIPHOTO YYEHHS.

OmnpeneasasTb IPU3HAKY XUMHUYECKUX PEAKIIUM, YCIOBHS UX IPOTEKaAHUSI.
OO0BSACHATH CYUIHOCTh (PU3NYECKUX U XMMHUYECKUX SBJIIEHUH C TOYKU 3pEHUs
AQTOMHO-MOJIEKYJIIPHOTO YYEHHS.

KaaccupuumpoBaTh XUMHUYECKHE peakUuu (IO YUCIY M COCTaBy pearupyromiux|
10OPa3yIOLINXCS BEIIECTB).

CoctaBasaTb GopMyinbl OWHAPHBIX BELIECTB IO BAJIEHTHOCTH U ONPEAETATH

BaJICHTHOCTD I1O (I)OpMYJ'IaM BCIICCTB.

Tunel XUMUYECKUX peakiuil (CoenInHeHus,

PaccTaBnsaTh KOAQHUIMEHTH B YpaBHEHUSIX XUMHUUECKUX PEAKIIUH.
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TemaTnyeckui

0JI0K, TeMa,
KOJINYEeCTBO
4yacoB

OcHoBHoOe coiepxkaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH

pa3iokKeHus, 3aMelleHus, oOMeHa). 3aKoH|
COXPaHEHUS MAaCChl BELIECTB.

M. B.
YUEHBIN-IHIUKIIOTIETUCT.

JloMmoHOCOB

JleMOHCTpaL Ul
duznueckue sABIEHUS (pacTUpaHME caxapa B
CTYIIKE, KUIIEHUE U KOHJEHCAlUsl BOJBI U T.

1.).

XuMuyeckue sBieHHs (TOPEHHE CBeuw,
pa3ioXKeHue caxapa, B3aUMOJICHCTBUE]
CEpHON KHCIOTBI C XJIOpUIOM Oapus,
pasnokenne  ruppokcuga  meau  (ID),
B3aUMOJICHCTBUE Kenesa c CEpOoH,
B3aMMOJICHCTBHE JKelle3a C PaCTBOPOM COIIH|
meau(Il)).

OnbIT, WUTIOCTPUPYIOMINM 3aKOHCOXPaHEHUS
MAacCBl.

JlabopaTopHble M NpakTHYeCKUue padoThl
VlabopamopHule onvimul:

[Tpumeps! pu3nyueckux siBIeHUH (T1aBIEHUE
BOCKA, TassHUE JIbJ1A).
[Ipumepsl XUMHYECKUX SIBIICHUM]

(mpoxanuBaHue MEIHOMN IIPOBOJIOKH,
B3aMMOJICHCTBUE MeNla ¢ KUCIOTOH). Mozenn
ATOMOB M MOJIEKYI.

\Boituucnenus

CJICI[OBaTb mpaBujiaM I10JIb30BAHHA XHUMHYCCKOM HOCY,Z[Oﬁ n J'Ia60paT0pHBIM
O60py,[[0BaHI/IeM, a TaKXKE IIpaBUJIaM O6paH_[eHI/IH C B€UIECTBaAaMH B COOTBECTCTBUHU C
NHCTPYKIUAMHU I10 BBIIIOJTHCHHUIO na6opaTopme XHUMHUYCCKUX OIIBITOB.

Hcnoan30BaTh IIpyU  BBIIIOJIHCHUU y‘le6HI)IX Sa,Z[aHI/Iﬁ U B IIPOLECCE

Hay4HO-IIOIYJISIPHYIO JIUTEpaTypy|
XUMHUYECKOTO COZIEpKaHNUs, CIIPaBOYHbIC MaTEpHaIIbl, pecypcsl IHTepHEeTA.

HCCIIE0OBATEIbCKON NEITENbHOCTU
BoicTpauBaTh pa3BEPHYThIE THMCBMEHHBIE M YCTHBIE OTBETHI C OMOPOM HA|
WHPOPMALIMIO U3 Y4eOHHKA M CIPAaBOYHBIX MAaTEPUAIOB, TPAMOTHO HCIOJIH30BAThH
W3YYCHHBIN MOHATUIHBIN anmapaT Kypca XUMUU

— OTHOCHUTEJIBHOW MOJIEKYJIIPHOM MaccChl
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TemaTnyeckui
0JI0K, TeMa,
KOJINYECTBO

qacoB

OcHoBHoOe coiepxkaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH

BCIIICCTB, MacCOBOM J0JIN  XHUMHYCCKOTI'O|

areMeHTa 1o GopMylie COeTMHEHUS

Pa3znen 2. BaxkHeiimme npeacraBuTe/n Heoprannyeckux emects (30 u)

Tema 3. Bo3ayx.
Kucsopona.
IlonsiTHe 00
OKCHIAX

(5w

Bo3zgyx —  cmech  razoB.  CocraB
Bo3ayxa. Kwuciaopog —  dnmeMeHT H
npoctoe BemecTBo. O30H — ayuIoTponHas
MomuduKanys — Kuciaopoga. Haxoxnenue

KUCIopola B Ipupoae, (uzMueckue u

XUMHUYECKHE CBOICTBa (peakuuu
OKHCJIEHHUS, TOPEHUE). Y CIIOBUS

BO3HUKHOBEHUSI M IPEKPALICHUS] TOPEHUS.
00 CriocoOsr
MOJIyUeHUsI KUCJIOpoJa B JIa0OpaTOpUU U
IIpumeHeHue

KHCIIOpOJia

[lonsTne OKCHJaX.
[IPOMBILIICHHOCTH.

Kpyrosopor
npupoze. TemnoBoit 3>ddekr xummuyeckon

KHCJIopoaa. B

peakuuy, IOHATHE O TEPMOXUMHUYECKOM
YPAaBHEHUHU, JK30-

TomnmuBo (HedTH,

U DHAOTCPMHUUYCCKHUX

PCAKIHAX. YroJjib n

MeTaH). 3arps3HEHHe BO3/yXa, CIOCOObI

ero MpeI0TBPALLECHUSI. Ycunenue

s dexra,

MapHUKOBOTO paspylueHue
030HOBOT'O CIIOSL.
JleMOHCTpaL U
B3aumoneiictue docdopa, cepsl u xenesa
C KHUCIOPOJIOM (BO3MOXKHO HCITOJIb30BaHHE

BHJICO OTIBITOB).

PackpbpiBaTh CMBICII H3y4aeMbIX IOHATUH W NPUMEHATh O3TU IOHATUSA IIPU
ONMCAHUU CBOMCTB BELIECTB U UX NPEBPALLEHUN.

XapakTepu3oBaTh (ONUCHIBaTh) COCTAaB BO3/AyXa, (PU3MUECKUE U XHUMHUYECKUE
CBOWCTBA KHUCJIOpOJa, CHOCOOBI €ro IOJy4YeHHs, NPUMEHEHHE U 3HAueHHE B
IPUPOJIE U JKU3HU YEIIOBEKA.

CpaBHHUBATB PEAKIMY FOPEHUS U MEJIEHHOTO OKHCIIEHMUSL.

CoOupatp prOOpbI 171 OJIYyYEHUS KUCI0pO/1a (BBITECHEHUEM BObI U BO3/1yXa).
Pacno3HaBaTh ONBITHBIM ITyTEM KHUCIOPO/.

M cnoJib30BaTh XMMHYECKYI0 CHUMBOJHKY JUISI COCTaBJICHHUS (OPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XMMUYECKUX PEAKIUHI C yHaCTHEM KUCIOPOIa.
OOBACHATH CYIIHOCTh 3KOJOIMYECKMX NpOOJeM, CBS3aHHBIX C 3arpsa3HEHUEM
BO3/yXa.

CrnenoBath mpaBuiaM Oe3onacHoW paboThl B Ja00OpaTOpUM MPU HCHOIb30BAHUHU
XUMHUYECKOM Mocylpl W 00OpydOBaHHUS, a TakXke IMpaBUiIaM OOpaleHus ¢
rOpPIOYMMHU BEILIECTBAMHU B OBITY.

[naHnpoBaTh M OCYLIECTBJISATH HA MPAKTUKE XHUMHUYECKHE OSKCIIEPUMEHTHI,
[IPOBOJUTH HAOJIIOIEHNUS, 1€1aTh BHIBOJIBI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B IpymIie.

lcnonp30BaTh NpPU  BBIIOJHEHUH  Y4EOHBIX mpouecce
1CCIIEI0BATENbCKON JESTEIEHOCTH HAy4YHO-IIOMYJISIPHYIO JUTEPATYPY
XUMHYECKOTO COAEPKAHUs, ClIpaBOYHbIE MaTepualbl, pecypcsl HTEpHETA.
BoicTpanBaTh pa3BEPHYTHIE ITMCBMEHHBIE M YCTHBIE OTBETHI C OINOPOM Ha

3aJaHUd U B

nH(popMannio U3 ydeOHHKa U CIIPaBOYHBIX MaTepUaOB, TPaMOTHO HCIOJIb30BaTh

3y4EHHBIN MOHATUIHBIN anmapaT Kypca XUMUH.
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TemaTHuecKui
0JI0K, TeMa,
KOJINYEeCTBO
4yacoB

OcHoBHoOe coiepxkaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH

Onpenenenue coAepKaHus KUCIOpoAa B
BO3/TyXe€.

OnbITBI,  JEMOHCTPUPYIOLIUE  YCIOBHS
BO3HUKHOBEHUS UIIPEKPAILIEHUSI TOPSHHUS.
JlaGopaTopHbIe U MPaKTHYECKHE PA0OTHI
Vlabopamopuwiii  onvim: O3HAKOMIICHHE C
00pasiamMu OKCHIOB.

[ Ipakmuueckas paboma:

No 3. Ilonydenue u coOupaHHe KHCIOPOAaA,
W3Y4YeHHE €ro CBOWCTB. Bwiuucnenus —
MOJIEKYJISIPHOM Macchl KHUCIOpPOJa U O30HA
Ha aTOMHOU

OCHOBaHHMH MacCChbl

XHUMHUYCCKOI'O 5JICMCHTAa

Tema 4.
Boxopoa.

IlousiTHe O
KHCJI0TaX H

coasx (5 )

Bonopox — 3JIEMEHT U IPOCTOE BEIIECTBO.
Haxoxxaenne B mnpupone, ¢uznyeckue u

XUMHUYCCKUC CBOMCTBA (Ha npumMepe
B3aMMOJCUCTBHS C HEMeTaala- MH H
OKCHJaMH MeTaHHOB), IIPpUMCHCHUC,

CHOCOOBI OTYYEHUSI.

[ToHsTHE O KUCTTOTaX U COJIAX.
J/leMOHCTpPaLUK

[Tomyuenue, cobupaHue M pacrno3HaBaHUE
BOZIOPOJA.

[ openue Bonoposa.
Bzaumoneicreue
meau(Il).

BOAOpOOda OKCHUJI0M

JlabopaTopHbIe U IpaKkTHYeCcKHe padoThI

PacKkpbIBaTh CMBICI HW3YYaeMbIX TOHSATHA W TIPUMEHSTH OTH TOHATHS TIPH
ONMCAHUU CBOMCTB BEILECTB U UX MPEBPALECHUMN.

XapakTepu3oBaTh (ONUCHIBaTh) (PU3MUECKUE M  XHMHUYECKHE CBOWCTBa
BOJIOPO/J1a,CIIOCO0BI €T0 MOyYeHUs, IPUMEHEHUE.

CoOupath npudop AJs MOJTy4EHHUs] BOAOPOAA.

Hcnosb30BaTh XUMHUECKYIO CHUMBOJIMKY JAJISi COCTaBieHUs (hOpMyJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUYECKUX PEaKLIUi C y4acTHEM BOAOPOa.
CaenoBaTh npasuiiaM 0e30nacHoi paOoThl B 1aOOPaTOPUH MPHU HCIIOIb30BAHUH
XUMHYECKON TMOCylIbl U OOOpYyIOBaHUS, a TaKXe IMpaBWiaM oOpallleHus c
rOPIOYMMHU BEIIECTBAMU B OBITY.

I[lnanMpoBaTh U OCYIIECTBIATh HAa TMPAKTUKE XUMHMUYECKHE HKCIEPUMEHTHI,
[IPOBOJIUTH HAOJIOJICHHUS, JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.

Y4yacTBOBATH B COBMECTHOU paboTe B rpymIie.
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TemaTnyeckui

OcHoBHoOe coiepxkaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH

OOpa3iibl BEHIECTB KOJIUYECTBOM 1MOIIb.
Botuucnenus

— 00B€Ma, KOJMYECTBA BEIIECTBA raza IO
€r0 M3BECTHOMYKOJIMYECTBY BEIIECTBA WIIH
00BEMY;

— 00BEMOB Ta30B 0 ypPaBHEHUIO PEAKIIHU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIEHUH

ra3oB

0JI0K, TeMa,
KOJIMY€eCTBO
4acos
Vlabopamopuwiii  onvim: B3aumojaencTBue
KHCJIOT CMETAJIJIaMH.
[ Ipakmuueckasapaboma:
No 4. TlonmydyeHnue u coOupaHue BOAOPOA,
M3y4YECHHUE €ETO CBOWCTB.
Boviuucnenusn
— MOJIEKYJISIPHOM Macchbl BeEIIECTBa Ha
OCHOBAaHMM AaTOMHOH MacChl XMMHUYECKHUX
JIEMEHTOB
Tema 5. KonunuectBo Bemectsa. Moub. MousipHas [PacKpbIBaTh CMBICJ M3y4aeMbIX IOHATUN M IPUMEHATH 3TU IOHATHUSA, a TAKXKE
KosmmuecTBeHHbIe |\acca. 3akon ABoranpo. MoJspHbIil 00BEM [U3yUeHHbIE 3aKOHBI ¥ TEOPUH IS PENICHHS PACUETHBIX 3aa4.
OTHOILIEHUST B razoB.  PacyéThl 10  XMMHMYECKUM [BHIYMCAATL MOJSPHYIO MAacCy BEINECTB; KOJMYECTBO BEUIECTBA, O0BEM rasa,
?rr)nn YpaBHEHUSIM. Maccy BEIIECTBa,
J/leMOHCTpaLUA I[IpoBoauTh pacyérbl IO YPAaBHEHMSAM XHUMHUYECKHX PpEaKIUi: KOJUYECTBa,

00BbEMa, MacChl BELIECTBA 10 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB
WU IPOAYKTOB PEaKIIUH.

BricTpauBaTh pa3BEPHYTHIE NHCbBMEHHBIE M YCTHBIE OTBETHI C OIIOPOW Ha
UH(POPMALIMIO U3 y4eOHUKA M CIIPABOYHBIX MaTe€pHUajioB, TPAMOTHO HMCIIOJIb30BaTh
W3Y4YCHHBIN MOHATUIHBIN anmnapaT Kypca XuMuu
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TemaTnyeckui

0JI0K,
KOJINYEeCTBO
4yacoB

TeMa,

OcHoBHoOe coiepxkaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH

Tema 6. Boaa.

PacTBopbl.
IlonsiTue
OCHOBAHHUAX

(59

00

dusnyeckue cBoiicTBa BOALL. AHaIU3 U
CHHTE3 — METOJIbl U3YYCHHS COCTaBa BOJIBI.
XUMHYECKUE CBOWCTBA BOJBI (pPEaKIUU C
MeTaIaMH,

OKCHJaMHu MCTAJlJIOB I/IHeMeTa.HJIOB).

CocraB OCHOBaHUH. [lonstue 00
WHIUKATOPAX.
Boma kak  pactBoputens.  PacTBOpEIL

PacTBOpUMOCTH BEIIECTB B BOJIE.
HacplilieHHbIe U HEHACHIIIEHHBIE PACTBOPHI.
MaccoBast ToJIsIBEIIeCTBa B pacTBOPE.

Posib pacTBOpOB B MPUPOAE U B KHU3IHU
yenoBeka. KpyroBopoT BOJABI B TpHUpOJIE.
3arpsi3HeHHE MPUPOAHBIX BoiA. OxpaHa u
OYMCTKA IPUPOJTHBIX BOJI.

JleMOHCTpaL U1
DIIEKTPOITHU3 BOJIBI, CHHTE3 BOJIBI;
B3aumoseicTBue Boabl ¢ Metaiamu (Na,

Ca) (BO3MOYKHOUCITOJIH30BAaHUE

BHJIEOMATEPHUAIIOB).

PacTBopeHune  BemieCTB € pa3IMYHOMN
PaCTBOPHUMOCTHIO.

HccrnenoBanue  pacTBOPOB  KHUCIOT U
mIeJ04ed ¢  MOMOIIBI0  WHIWKATOPOB.

JlaGopaTopHble U NPaKTHYeCKUe PadoThl
[ Ipakmuueckas paboma:

No 5. IlpuroroBieHue pacTBOpPOB C

PackpbpIBaTh CMBICI H3y4YaeMbIX MOHATHUA M NPUMEHATh 3THU TOHATHS MpH
OINMCAHUU CBOMCTB BEIIECTB M MX MPEBPAIICHUIA.

XapakrTepu3oBath (U3MUECKHE U XHMMUYECKHE CBOICTBa BOABI, €€ pPOJb Kak
[PacTBOPUTEIIA B IPUPOIHBIX MPOIECCaX.

CocTaBJfITh yPAaBHEHHMS XMMUUYECKHX PEAKIUNA C Y4aCTHUEM BOJbI. MPUPOIHBIX
BOJI, CHOCOOBI OYMCTKH BOJIbI OT IpUMeEcel, MEPHI 10 OXpaHe BOJI OT 3arpsi3HEHUSI.
[lianupoBaTh U OCYHIECTBJISATHh HAa MPAKTHUKE XUMHUYECKHE OKCIICPUMEHTHI,
POBOAMUTDH HAOJIIOIEHUS, JIENaTh BHIBOJIBI 10 pe3yiIbTaTaM IKCIEPUMEHTA.
CienoBaTh npaBuiiaM 0e30macHoOi padoThl B 1aOOPATOPHUH MPH UCIIOIb30BAHUH
XUMHYECKON TIOCYIbI U 000PYOBaHHUS.

I[IpoBOAUTH BHIYUCIICHUS C TPUMEHEHUEM IMOHITHUS «MaccoBasl J0Js BEIIECTBA B

pacTBOpe».
Hcnoab30BaTh 1pU  BHINOJIHEHHMH Y4eOHBIX 3aJaHM M B mpolecce
1CCIIEI0BATENbCKON JeSITeIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEepaTypy

XUMHUYECKOTO COJIEpKaHNUs, CIIPaBOYHbIC MaTEpHUalIbl, pecypcsl IHTepHETA.
BreicTpauBaTh pa3BEPHYTHIE INHCBMEHHBIE M YCTHBIE OTBETHI C OIIOPOM Ha
nH(popMaLnio U3 ydeOHUKA U CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO HCIIOJIb30BaTh
W3Y4YCHHBIN MIOHATUWHBIN anmnapar Kypca XUuMUU.

OO0BSICHATH CYITHOCTb SKOJIOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C 3arpsi3HEHUEM.
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TemaTnyeckui

OcHoBHoOe coiepxkaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH

0JI0K, TeMa,
KOJIMY€eCTBO
4acos
onpeacaEHHON MacCOBOH nojeu
PACTBOPEHHOIO BEILIECTBA.
Boviuucnenusn
— C HCIIOJIb30BAaHMEM IOHATUS «MAaccoBas
1107151 BELIECTBA B PaCTBOPE»
Tema 7. |Knaccuduxanms Heoprannueckux [KimaccnpuumpoBarts n3ydyaeMble BEIIECTBA IO COCTABY M CBOMCTBAM.
OcHoBHBIE COECIUHEHUI. CocTaBaaTb GOpMysbl OKCHIOB, KUCIOT, OCHOBaHHMM, COJIell M Ha3bIBaTh MX IO
KJIaCChI Oxcupsl: COCTaB, KJIacCU(UKaLIKA [MEXTYHAPOIHON HOMEHKIATYpE.
HEOPraHW4YeCKUX ((OCHOBHbBIE,  KHUCIOTHbIE, am¢oTepHsbie, IIporno3npoBaTh CBOMCTBA BEIIECTB HAa OCHOBE OOIIMX XMMHYECKHX CBOWCTB
coeJUHeHHU HecoJieo0pa3yolue), HOMEHKJIATypa [M3y4EeHHBIX KJIACCOB/TPYMI BELIECTB, K KOTOPHIM OHU OTHOCSITCSI.
(11 9) (MexxayHapoHasi U TPUBUAJIbHAS). CocTtaBasiTb  MOJEKYJSpHbIE  ypaBHEHHUS  peakuuid, WUIIOCTPUPYIOLIUX
[lonmydyeHne M  XHMMHYECKHME  CBOMCTBA [XUMHUYECKHME CBOWCTBA UM  CHOCOOBI  TOJYYEHHUS  BEIIECTB  M3YyYEHHBIX
KHUCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX [KIACCOB/TPYMI, a TAaKXKe MOATBEP)KIAIOIUX T'C€HETHUECKYI0 B3aHMMOCBS3b MEXIY
OKCHJIOB. HUMU.
OcHoBanust:  cocTtaB,  kiaccudukanys, [IpoM3BoAUTH BEIYUCICHHUS IO YPABHEHUSIM XUMHUECKUX PEAKIIUH.
HOMEHKJIaTypa (MexyHapogHas u [lnanupoBaTs U OCYHIECTBJSITbH Ha MPAKTUKE XUMHUYECKUE ODKCHEPUMEHTHI,

TpUBUANIbHASA), (PU3NYECKHE U XMUMHYECKHE
CBOMCTBa, CrOCOOBI Toy4eHHus. KHUCITOTHI:
COCTaB,

KIaccupukanusi, HOMEHKJIATypa,

IIPOBOANTH Ha6J'IIOJIGHI/I$[, ACJIaTh BBIBOAKI IO pE3YyJIbTaTaM 3KCIICPUMCHTA.
CaenoBaTh npasuiiaM 0e30macHoi paOoThl B 1aOOPaTOPUH MPHU UCIIOIb30BAHUU
XUMHAYECKOH TIOCYIBI B 000pYIOBAHHUS.

42




TemaTHuecKui
0JI0K, TeMa,
KOJINYEeCTBO
4yacoB

OcHoBHoOe coiepxkaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH

¢usnyeckue M XHMMHUYECKHE CBOICTBa,
CIOCOOBI TIOTY4EHHUS.

Ps1 akTHBHOCTH METaJIJIOB.

Comu (cpemHue): HOMEHKIIATypa, CIOCOOBI
[IOJIy4CHMs, B3aMMOJCHCTBUE COJEH C
METaJlJIaMH, KUCJIOTaMH, IIeJIo4aMH |
COJISIMHU.

['eHernyeckass CBA3b MEXIy KiaccaMu
HEOPraHUYECKUXCOCTUHEHUI.
JlemoHcTpamun

O06pa3ibl HEOPraHUYECKUX BELICCTB
pa3IMYHbIX KJIACCOB.

B3anmopeiicteue pacTBopa CEepHOU
kucnoThl ¢ okcuaoM wmenu (II). Peaxmus
HEUTpaIU3aLAH.

BbiTeCHEHME OJIHOrO MeTala APYTUM W3
pacTBOpa COJIH.

JlabopaTopHble M NpaKkTHYeCKHepadoThI
Vlabopamopnvie onvimul. B3zaumoneiictBue

KUCIOT ¢ Metautlamu.  llomydenue
HEPACTBOPUMBIX OCHOBAHHUI.
B3anmopeiicteue HEPaCTBOPHUMBIX

OCHOBaHHUM ¢ KHCIIOTaMHU.

Paznoxxenue ruapokcuga meau (1) mpum
HAarpeBaHUU.

I Ipaxmuuyeckas paboma:

No 6. Pemenue skcneprMMEHTAIbHBIX 33]1a4

M cnoan30BaTh

IIp¥  BbIIIOJIHCHUHU y‘le6HI)IX SaﬂaHI/Iﬁ u

HCCHeﬂOBaTeHBCKOfI ACATCIIBHOCTH HAaYYHO-IIOIIYJISAPHYIO

B

mporecce
JTUTEpaTypy

XUMHYCCKOI'O COACPIKaHMsA, CIIPAaBOYHBIC MaTCPHUAJIbI, PECYPCHI I/IHTepHeTa.

BoicTpauBaTh pa3BEPHYThIE MHCbMEHHBIE M YCTHBIE OTBETHI C OIOPOH Ha

nH(pOpMaIHIO U3 y4eOHUKA U CIIPABOYHBIX MAaTE€pPHajoB, TPAMOTHO HCIIOIb30BATh

V3Y4YEHHBIM OHATUMHBIN anmapaT Kypca XuMnu

73




TemaTHuecKui
0JI0K, TeMa,
KOJINYEeCTBO
4yacoB

OcHoBHoOe coiepxkaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH

10 TEME «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAMHCHHI.
Buiuucnenusn

— I10 YPaBHCHUAM XI/IMI/I‘IGCKI/IXpeaKHI/Iﬁ

Paznen 3. llepnoauyecknii 3akon u Ilepuoanyeckas cucreMa xumuyeckux 3jiemMenToB /1. . MenjeneeBa.

Ctpoenue aToMoB. XUMHYeCKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu (15 1)

Tema 8.
I[Hepuoauyeckuii
3aKOH "
Ilepuoauyeckas
cHCTEMA
XHMHYECKHX

iaementoB /. U.
MenaeneeBa.

Crtpoenue atoma
(7 =)

KJaccuukanum
ITonsTue

IlepBbie
XUMHUYECKUX

IIOIIBITKH
JJICMCHTOB. (6]

rpymmnax CXOAHBIX 3JICMCHTOB (HICJ'IO‘-IHBIG n

11€JI0YHO3EMENIBHBIE METAJUIbI, TaJOIEHBI,
WHEPTHBIETa3bl).

DNEeMEeHTHI, KOTOpbIE o0Opa3yroT
aMmQOTepHbIE  OKCHUABI U THAPOKCHIBL

[lepnonuueckuit 3akoH u llepuoanueckas
CHCTeMa XHMHYECKHUX »djaemeHToB J[. U.

TpYIIIBL,
CMBICII

MeHneneena.

[OJIPYIIIIBL.
MOPSAKOBOTO HOMEpa 3JIEMEHTA, HOMEPOB

[Iepuonsr,
dusnueckuu

[epuoAa U IPYIIIIEL.

Crpoenue aromoB. CocTaB aTOMHBIX SJ€Ep.
M3oTOmBI. DJIEKTPOHBI. Crpoenne
PIEKTPOHHBIX 000J0YEK aTOMOB MepBhIX 20
XUMUYECKUX 3JeMeHTOB. Ilepumonnueckoit
cuctemsl J[. 1. Menneneena.
XapakTepucTUKa XMMHUYECKOT03JIEMEHTA 10

ero nosiokeHuto Bllepuoguueckoil cucreme

PackpbIBaTh CMBICII IEPUOIUYECKOTO 3aKOHA.

I[loHuMMAaTh CyIIECTBOBAaHME NEPUOJUYECKON 3aBUCHUMOCTU CBOMCTB XMMHYECKUX
PJIEMEHTOB (U3MEHEHUE PAJMYCOB aTOMOB M 3JIEKTPOOTPULIATETLHOCTH)

W X COCIMHEHUW OT IOJIOKEHUS B MEPUOJUYECKON CUCTEME U CTPOCHHS aToMa.
YCTaHABJIMBATH CBSI3b MEXIY MOJIOKEHHEM »JJIEMEHTa B IEPUOJUYECKOMN
CHUCTEMEU CTPOCHHEM €ro aToMa (COCTaB W 3apsl sijipa, o0IIee YHCIO MICKTPOHOB
MpacIpeiesIieHue UX MO0 AJICKTPOHHBIM CIIOSIM).

IIporHo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB AJIEMEHTOB M MX COEIMHEHHI
norpynnam u nepuojam Ilepuonnyueckoit cucteMsl.

XapakTepu3oBaTh XHMHUYECKHE DBJEMEHThl NEPBBIX TPEX MEpPUOAOB, Kajus,
KaJIbLMs 110 UX noJioxkeHuto B [lepnonnueckont cucreme JI. 1. Menaeneesa.
CaenoBarh,  mpaBuiaam  OezonmacHOW  paboOTel B J1abOpaTOpuu  IIpH
MCTI0Ib30BaHUMXUMHYECKOM MOCYIBI M1 000pYAOBaHUSI.

BricTpauBath pa3BEPHYTHIE MHCHBMEHHBIE M YCTHBIE OTBETHI C OINOPOM Ha
nH(OpMaLHIO U3 Y4eOHUKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHO HCIIOJIB30BATh
3y4YEHHBIN TTOHATUIMHBIN alrapaTr Kypca XUMHH.
Hcnoab30BaTh TIpU  BBINIOJHEHUW y4YeOHBIX 3aJaHW TEKCThl y4eOHHKa,
crpaBouHble MaTepuanbl ([lepronnueckyro cucTeMy XUMHUYECKHX d1eMEHTOB /JI.
. MenneneeBa, TabauIly pacTBOPUMOCTH KHUCIIOT, OCHOBAaHWUW W COJIEH B BOJE,

PIIEKTPOXUMUYECKUH PsIJl HAPSKEHUN METaIOB).
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TemaTuueckui OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH
G0k, TeMa, OcHoBHOe coJep:kaHue
KOJIN4€eCTBO
4acoB
J1. . Menneneena. HUcnosib30BaTh MpPU  BBINOJHEHWHW YYEOHBIX 3aJaHWM W B IIpoIecce
3nauenue llepuomnyeckoro 3akoHa U [MCCIEIOBATENIbCKON JeSITeNIbHOCTH HAYYHO-MIOMYJISIPHYIO JTUTEpaTypy
[lepriognueckoil  cUCTEMBl  XMMHUYECKUX [XUMHYECKOIO COJIEp>KaHus, CIIPaBOUYHbIE MaTepHalibl, pecypchl MIHTepHeTa
DJIEMEHTOB  JJIsi  Pa3BUTUS  HAyKd U
npaktuku. JI. M. MenneneeB — yu4é€HbIN,
Mearor U rpaxaaHuH.
JleMoHCcTpau MU
KopoTkonepuognass # JJIMHHONIEPUOIHAS
bopMbI [Tepuoanueckoit CUCTEMBbI
xuMudeckux 3nemMenToB [[. . Menneneena.
O3zHakoMJieHHE € OOpa3laMu METalIoB H
HEMETAIJIOB.
JlabopaTopHbIe U IpaKTHYeCKHe padoThI
Vlabopamopuweiii  onvim: B3aumojencTBue
TUAPOKCUIA IIUHKA C paCTBOpPaMU KHCIIOT U
[E04ei
Tema 9. [DNEeKTpOOTPULATENBHOCTD aToMOB [PacKpbIBATH CMBICJI U3Y4a€MbIX MTOHSATHUH.
Xumuyeckas XUMUYECKUX HIIEMEHTOB. OnpeneassiTe BUI XMMUYECKOU CBSI3H B COEMHEHUU.
CBSI3b. Xumuueckasi CBsi3b (MOHHAs, KOBaJeHTHas (OnpeaesiTb CTENEHb OKHCICHHUS XUMHUYECKOTO JJIeMeHTa 1o ¢GopMmyse €ero
OKHCIUTEIBLHO-  [[TOJISIPHASI HKOBAJICHTHAS HEMOJISIpHAs ). COCTMHECHMUSI.
BOCCTaHOBUTENb |CTENeHb okucieHus. (OnpeneasTh JJIEMEHT (BEIIECTBO) — OKHUCIWTEIh U DJIEMEHT (BEIIECTBO) —
Hble peaKkuuu OKHUCIUTENTEHO-BOCCTAHOBUTEIHH bI€ (BOCCTAHOBUTEIb.

(8 4)

peaknuu (OBP). Ilpormeccel okucineHus u

BOCCTAHOBJICHHS. Oxucnurenu u
BOCCTAaHOBUTEIH.
JleMoHCcTpaL U

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC

O0BACHATH CYITHOCTh MTPOIECCOB OKUCICHUS U BOCCTAHOBJIEHUA.
CocTaBisAiTh DIIEKTPOHHBIN OajmaHc ¢ y4y€TOM 4YHClia OTJAHHBIX M TMPHHSITHIX

DJIEKTPOHOB.
CocraBasaTs YpaBHEHHUE OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOMN peaxkuu.
lcnonp30BaTh TpU  BBIMOJHEHMM y4YeOHBIX 3aJaHUM  TEKCThl y4yeOHMKa,
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TemaTuueckui OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH
OcHoBHoOe coiepxkaHue

0JI0K, TeMa,
KOJINYEeCTBO
4yacoB

peaKiuu: TOpeHHe, peakluu Ppas3lIoKEHHUs, [CIPAaBOUHbIE MaTepUalbl (MEPUOAMUYECKYI0 CUCTEMY XHMHUYECKHX 3JieMeHTOB /.
COETMHEHUS 1. MenneneeBa, TabJMily pacTBOPUMOCTH KHCIIOT, OCHOBAaHUW U COJiell B BOJIE,
DIIEKTPOXUMUYECKUHN PsIJl HAPSHKEHU METaJIOB)
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9 KJIACC

(2 4 B HEmemro0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

TemaTnuecknii  0JI0K,

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHUABI 1€ATCJIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

KaJIbLUI U COENUHEHNI B

COOTBCTCTBUU C

ux
ITOJIOKEHUEM
DJIEMEHTOB B MIEPUOIUYECKON
CUCTEME M CTPOCHHUEM HX aTOMOB.
Knaccupukanus W HOMEHKIATypa
HEOPraHUYECKUX BEILIECTB

(MexxayHapoaHass W TpUBHAJIbHAs).

XUMHUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIINXCS K pa3IM4YHBIM
KJIaccam

Heoprannueckux COEOUHEHHM, WX
reHeTHIecKas CBSI3b
HEOPraHUYECKUX

BemecTB. CTpoeHUE BENIECTBA: BUbI
THIIBI

XUMHUYECKON CBSI3U "

TeMbl, KOJIM4eCTBO
4acos
Pa3nen 1. BemecTBo u xumnveckue peakuun (30 u)

IloBTOpeHue u ([lepuoguueckuii 3aKOH. XapaKTepu30BaTh XMMUYECKHE DJJEMEHTHl IEPBBIX TPEX IEPUOJOB, Kajlusi U
yriayoJienue 3Hanmii |[leprognyeckas cucreMa [Kanblus 10 uX nojokeHuro B Ilepmommueckoit cucreme [l M. MeHnneneesa.
OCHOBHBIX pasaenoB [xumuueckux aiemeHtoB J[. U. [KnaccupuumupoBaTrh U Ha3piBaTb HEOPraHMYECKHE BELECTBA HM3YyYEHHBIX
Kypca 8 ki1acca MenneneeBa. CTpoeHue aromoB. [Ki1accoB. ONUCHIBATH OOIINE XUMUYECKUE CBOMCTBA BEIIECTB pa3IMYHbIX
(6 v) 3aKOHOMEPHOCTH B W3MEHEHHUHU [KIAcCOB, IOATBEPKJAaTh CBOMCTBA NpUMEpPaMH MOJIEKYJSIPHBIX  ypaBHEHUN

CBOMCTB XMMHYECKHMX 3JIEMEHTOB [XUMUYECKHX PEaKLUil.

[EPBBIX TPEX MEpPUONOB, Kaiud, (Onpenejsitb BUJA XUMHYECKOM CBA3M M THUI KPUCTAIMYECKOH PpEETKH

BELICCTBA.
IIporHo3upoBaTh CBOWCTBA BEIECTB B 3aBUCUMOCTU OT UX CTPOEHUS.
BricTpanBaTth pa3BEPHYTbIE NHMCBMEHHBIE W YCTHBIE OTBETBI C ONOPOHM Ha
nH(popMalHIo U3 yueOHHMKA U CIIPABOYHBIX MaTepUaioB, IPaMOTHO HUCIIOJIb30BATh
M3y4EHHBIN NOHATUIHBIN anmapaT Kypca XMMHUU.

HcnoJsb3oBarhb 3aIaHM U B

BBIITOJIHEHUHN y‘IC6HI>IX mponecce

Hay4HO-TIOMYJISIPHYIO JIUTEPATypy
XUMUYECKOIO COIepKaHUs, CIIPABOUHBIE MaTepUallbl, pecypchl IHTEpHETA

pu

HCCIIEOBATEILCKOU eI TETbHOCTH
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TemaTndyeckuii 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

KPUCTANINYECKUX PEIETOK.
3aBHCUMOCTb CBOMCTB BELIECTB OTHX
CTPOEHHUS.
JleMoHCTpa MU
1. Monenu KPHUCTAJUIMYECKUX
PEIIETOK HEOPTaHUYECKUX BEILECTB.
2. Koportkonepuoanas u
dhopmbl
CHCTEMBbI

a1 W

JTMHHOIIEPUOTHAS
[ lepuoauueckoii
XUMHUYECKHX JJIEMEHTOB

Menneneesa

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XHUMHYECKHX PeaKuHH
(8w)

Knaccudukanms XUMHYECKUX
peaKIuii o Pa3IUYHBIM MPU3HAKAM
(110 YMCITy M COCTaBY YYaCTBYIOLIHX B
peaKkIMM BEIIECTB, IO TEIJIOBOMY
bddekTy, Mo U3MEHEHUIO CTemeHen
OKHCJICHHUSI XUMHUYECKHX JJIEMEHTOB,
Mo OoOpaTUMOCTH, IO  YYacTHIO
KaTan3aTopa).

DK30- U DHIOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHUYECCKUE YpaBHEHHS.
[loHsATHE O CKOPOCTH XHMHYECKOU
peakuuu. [ToHSATHE O TOMOTEHHBIX H
reTepOreHHBIX peakiusx. [loHsaTHe
00 oOpaTuMbIX M HEOOPATUMBIX
XHUMHUYECKUX peakuusx. [lonsatue o

XUMHUYECKOM paBHOBecUHU. DaKkTOpHI,

PackpbIiBaTh CMBICI H3y4aeMbIX IIOHATHA M IPUMEHATH OTH IOHATUA IIPU
OINMCAHUU CBOMCTB BEILECTB U UX IPEBPALLECHUMN.

KaaccupuumpoBath XMMHUYECKME PEAKIMM MO  pa3IMYHBIM  IPU3HAKAM.
YceTaHABJIMBATB 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakIUu OT pPa3Iu4HbIX
(akTOpOB.

IIporHo3upoBaTh BO3MOXXHOCTH IIPOTEKAHUS XUMHYECKHX MPEBPALICHUN B
Pa3IMYHBIX YCIOBUSX.

OnpeaensaTe okuciaurenab U BocctaHoBUTENb B OBP. CocTaBisiTh 371€KTPOHHBIN
OaslaHC peaklUu.

[Ipon3BOANTH BHIUMCICHUS IO XUMHUUYECKUM YPAaBHEHUSIM.

BoicTpanBath pa3BEpHYTHIE NHCHbMEHHbIE M YCTHBIE OTBETHI C OINOPOM Ha
nH(pOpMaIMIO U3 yyeOHUKA U CIIPABOYHBIX MaTepHajoB, 'PAMOTHO HCIIOJIb30BaTh
3y4YEHHBIN TTOHATUIHBIN alrapaTr Kypca XUMHH.

Hcnonb3oBaty 1pu y4eOHBIX Ipolecce
1CCIIEI0BATEIbCKON JESTENHOCTH JIUTEPATypy
XUMHUYECKOT0 COJIEp>KaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa

BBIITOJIHCHUH 3aJJaHUi W B

HAay4YHO-TIOIIYJIAPHYIO
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TemaTndyeckuii 0JI0K,
TEMBblI, KOJIHYECTBO
4acoB

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

BITUSIOLIIE Ha CKOPOCTh
XUMHUYECKON peakluu U IMOJIOKEHHE
XUMHAYECKOTO PaBHOBECHSI.
OKUCINTENBHO-BOCCTAHOBUTEIILHBIC
peakuuu  (SJIEKTpOHHBIA  OanaHc
OKHCJIMTEIbHO-BOCCTAaHOBUTEIIBHOM
PEaKIIVH ).

JlemoHcTpamun

1. 3aBUCHUMOCTh CKOPOCTH
XUMHYECKON peaklnu OT Pa3iHnuHbIX
(hakTopoB.

2. Bo3zpeiictBue karammsaTropa Ha
CKOpPOCTh XUMHUYECKOHN PEaAKIIHH.

3. Ilpumepbl  HEOOpaTUMBIX U
00paTUMBIX PEAKIMH.

4. Cwmerienue paBHOBeCHUs
XUMUYECKON peaKIuH.

Boiuucnenun

— KOJIMYECTBa BellecTBa, 00bEMa U
MacChl PeareHTOB MU MPOIYKTOB 110
YpaBHEHHSIM XUMAYECKUX PEaKITHii

Tema 2.
DJIEKTPOTUTHYECKAS
M CCOUALTUSA.
XHUMHYECKHE peaKkunu
BpacTBOpax

(16 u)

Teopus ANEKTPOIUTUUECKON
UCCOIMAMU.  DJIEKTPOJIUTBL U
HE3JIeKTPOIUThl. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOIIMAIIMU BEIIECTB C
Pa3IUYHBIMU  BUJAMU XHUMHYECKOM
CBSI3H. CremeHp  OUCCOIHMAIINH.

PackpbiBaTh

CMbBIC/I U3Yy4YacMbIX HOHHTHﬁ, a TaK¥XKC

BHCKTpOHHTHqCCKOﬁ JUCCOoLMalu.
OO0BbACHATD MPUYUHBI 3JICKTPOIIPOBOAHOCTHU BOJAHBIX paCTBOPOB.
CocTaBiasiTh YpaBHCHHA OuUCCOLMAllMU KHCIIOT, menodyed u COHCﬁ, IIOJIHBIC H

CMBICJI  TCOpUH

COKpalIEHHbIE HOHHBIE YPaBHEHUS XUMHUECKUX PEeaKIMi HOHHOTO OOMeHa.

H.]IaH]/IPOBaTI) U OCYHIECCTBJIATHL Ha IPAKTHKE XHMHUYCCKHE OSKCIICPUMCHTEI,
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TemaTndyeckuii 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

CubHbIE U ClIa0bIe AIEKTPOIUTHI.
Peakiiuyn MOHHOTO OOMeEHa, yCIIOBHUS
X 1porekaHus. MloHHbIe ypaBHEHUs

peaKuuid.

XUMHUECKHE  CBOMCTBA  KHCJIIOT,
OCHOBAaHMII M COJEM B CBETE
[peICTaBICHUN 00
PJIEKTPOIUTAYECKON  JUCCOIMALINH.
Cpena  pactBopa. Ilonstue o

TUPOJIM3E COJEH.

KadecTBeHHBIE PEaKIIMK HA KATHOHBI
W aHUOHBI.
JleMOHCTpaLuKl
DJIeKTpUYEecKast MIPOBOANMOCTh

pacTBOPOB  BEILECTB;  JBUKCHHE
MOHOB B 2JIEKTPUYECKOM IIOJIE.
OneITsl, WUTIOCTPUPYIOLINE
[PU3HAKA  IPOTEKAHHUS  peakuui
HOHHOTrO  obmeHa. OmbITBI 1O
OINPENIEJIEHUIO Cpelbl B PacTBOpax
coJyiell (xjopuaa HaTpus, kapOoHaTa
HaTpUs, XJIOpUIa LIUHKA).

JlabopaTopHble W NpPaKTHYECKHE

padoThI
VlabopamopHutii onvim:
PeakiMuMOHHOTO oOMeHa B

pacTBOpax 3SJICKTPOJIUTOB: cynL(baTa

POBOJIUTH HAOIIOACHNUS, IENIaTh BHIBOJIBI IO PE3yJIbTaTaM SKCIEPUMEHTA.
CaenoBath npaBu/iaM 0€30MacHON pabOThl B 1aOOPAaTOPUM IIPU UCIIOJIB30BAaHUU
XUMHAYECKOH MOCYBI K 000pyIOBaHHUS.

IIpou3BOAMTE BHIYUCIICHUS 110 XUMUYECKUM YPABHEHUSM.

BricTpauBaTh pa3BEPHYTHIE INHMCbMEHHBIE M YCTHBIE OTBETHI C OIIOPOM Ha
UHPOPMALIKIO U3 ydeOHUKA U CIIPABOYHBIX MAaTEePHAaJIOB, TPAMOTHO HCIIOJIb30BaTh
W3YYEHHBIN MOHATUIHBIN anmnapaT Kypca XUMHUU.

pu y4eOHBIX nporecce
MCCIIE]0BATEIbCKON JeSATEIBHOCTH JUTEpPATypy
XMMHUYECKOIO COJEPKaHus, CIIPABOYHBIE MaTepHallbl, pecypchbl IHTepHEeTa

Hcnoap30BaTh BBIIIOJTHEHUU 3aIaHUE U B

HAy4YHO-TIONYJISIPHYIO
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TemaTndyeckuii 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

vMenu (II) w mémoun, xapOGoHaTa
HATPUS U COJISTHOM KUCIIOThI, peaKius
HEUTpaAIU3aluU

FUIPOKCHIOM Kalusl |

MEXIY
COJISTHOM
KUCJIOTOM.

[ Ipakxmuueckas paboma:

No 1. Pemenue sxcrnepuMeHTaIbHbIX
3a/1a4 10 TEME.

\Botuucnenusn

II0 YpPaBHCHUAM XHUMHYCCKUX
peaKuuii

Paznen 2. Hemerasibl u ux coequHenust (34 u)

Tema 3. Oomasn
XapaKTepUuCTHKA
XUMHYECKHX
JIEMEHTOB VIIA-

rpynnbl. [anorenst (6

)

OOwast XapakTepuCTUKa rajloreHoB.
OCcoOEHHOCTH CTPOCHHST aTOMOB ATHX
DIIEMEHTOB, XapaKTEepHBIE MJIs HHUX
crerieHH okucieHus. CtpoeHue u
¢usznyeckue  CBOMCTBA  MPOCTHIX
BEIIIECTB — raJIOr€HOB. XUMUYECKHE
npuMepe  XJjopa

CBOMCTBA Ha

(B3auMOJIEHiCTBME C  MeTaJlaMH,
HEMETaJUIaMH, HIeTT0YaMHu).
XnopoBogopoa. ConsiHasg KHCIIOTa,
XMMHYECKHE CBOWCTBA, MOJIYyYEHHE,
MpUMEHEHHE. KauectBennsie
pEaKIMK Ha TaJIOTEHUTUOHBI.

[leficTBue XJiopa U XJIOPOBOAOPOAA

Ha OpPraHu3M 4YeloBeka. Baxuenme

OO0BsiCHATH 00IME 3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB HEMETAJUIOB U HUX
COEIMHEHMH B IpeJeiiax MaJIbIX NIEPUOIOB U INIaBHbIX noarpym Ilepuonnueckon
CUCTEMBbI XUMHUYECKUX JIEMEHTOB C YYETOM CTPOEHHUS UX aTOMOB.
Xapakrepu3oBaTh (QU3MYECKHE W XHMHUYECKHME CBOMCTBA MPOCTHIX BELIECTB
raJJOTC€HOB (Ha IPUMEPE XJIOpa) M CIIOKHBIX BEILECTB (XJIOPOBOIOPOJA, XJIOPHIA
HATpHsl), COCOOBI UX TMOIYYEHUs, IPUMEHEHUE M 3HAUY€HHUE B MPUPOJE U KHU3HU
YEIIOBEKA.

OnpenensiTe ralOr€eHUANOHBI B PACTBOPE.

IlnanupoBaTh M OCYIIECTBIATh HA IPAKTUKE XUMUYECKHE OKCIIEPUMEHTHI,
[IPOBOJUTH HAOIIOI€HNUS, JIe1aTh BHIBOJIBI 110 pe3yJIbTaTaM IKCIIEPUMEHTA.
CaenoBaTh npaBuiiaM 0e30macHoi paOoThl B JaOOPaTOPUH MPHU HCIIOIb30BAHUH
XUMHYECKON TIOCYAbl U 000PYOBaHMUS.

BoicTpanBath pa3BEpHYTHIE NHCHbMEHHbIE M YCTHBIE OTBETHI C OINOPOM Ha
nH(pOpMaIMIO U3 y4eOHUKA U CIIPABOYHBIX MaTepHajoB, TPAMOTHO HCIIOJIb30BaTh

3y4YEHHBIN TIOHATUIHBIN alrapaTr Kypca XUMHH.
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TemaTndyeckuii 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

XJIOPUbI
pUpoe.
JleMOHCTpaL Ul

Buneomarepuaibl: rajoreHbl U UX

n HX HaAXO0XJICHUC B

COEIUHEHMUS.
O06pa3ibl XJIOPUJIOB.
JlabopaTopHble W NpaKkTHYeCKHe
padoThI Jlabopamophwiii onvim.
Pacrio3HaBaHUEXJIOPUI-HOHOB.

[l Ipaxmuyeckas paboma:

No 2.

KHMCJIOTBL,U3y4ECHHE €€ CBOWCTB.

[Tonyuenue COJISTHOM
Botuucnenus

— 0 YpaBHEHUSAM XHUMHYECKUX
peakuuii, eciu OANH U3 PEarcHTOB
IIaH B U30BITKE;

00BEMOB Ta30B 1O ypPaBHEHUIO
peakiMu  Ha  OCHOBE 3aKOHa
00BEMHBIX OTHOIIIEHHI ra30B

Ucnoab3oBarh 1pu

HCCJICI0BATCIIb CKOH

BBIMIOJIHEHUH  Y4eOHBIX 3aJaHMd W B  Ipoliecce
HAYYHO-MIOMYJISIPHYIO JTUTEpaTypy

XUMUYECKOTO COJICpKaHUs, CIIPaBOUYHbIC MaTepHallbl, pecypchl UHTepHeTa

ACATCIIBHOCTH

Tema 4. Oo6mas
XapaKTepPUCTUKA
XHMHYECKHX
3JIEMEHTOB VIA-
rpynnel. Cepa u eé
coequHeHu (8 1)

OO6mrast xapakTEepUCTHKA SJIEMEHTOB
VIA-rpynsl. OcobenHocTn
CTPOCHHSI aTOMOB ATHX JJIEMEHTOB,
XapakTepHble JUIS HUX CTENeHU

OKHCJICHUA. CTpOCHI/IC I/I(I)I/I3I/I‘{CCKI/IC

CBOMCTBA TMPOCTBIX BELIECTB —
KHCJIOPOAA U CEPBI.
AJUIOTPOIIHBIE MOAU(DUKAIIH

OO0bsiICHATH 00IIME 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynmsl 1 UX COeAMHEHUN ¢ y4ETOM CTPOEHUS MX aTOMOB.
XapakTepu3oBaTh (U3NUYECKHE M XUMHUYECKHE CBOICTBa MPOCTOTO BEIIECTBA
ceppl M €€ coelMHEHUH (CepoBOAOpPOJA, OKCHJOB CEpbl, CEPHOM KHCIOTBHI,
cynb(aroB), cnocoObl UX MOJIYYEHHUs, NPUMEHEHHWE U 3HAU€HHE B TNPHUPOJE U
PKU3HM 4EIIOBEKA.

OnpeaensiTh HAIUYUE CYNb(AT-HOHOB B PACTBODE.

OO0BACHATH CYHIHOCTH SKOJOTMUECKHX MPOOJIeM, CBS3aHHBIX C IMepepaboTKoOM
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TemaTndyeckuii 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

KHUCjIopoga H CEpPhI. Xumudeckue

coiictea  ceppl.  CepoBonopon,
dusnyeckue u

OKkcuael

CTpOCHUE,
XUMHUYECKUE  CBOICTBA.
cepbl Kak

KHCJIOTHBIX

NPECTaBUTENN
OKCH/JIOB. Cepnas
KHCIIOTa, (PU3NYECKUE
1 XUMHYECKHE CBOMCTBA (OOIIHE KaK
[peCTaBUTEN Kjlacca KHUCIOT U
cnenuduaeckue), MpUMEHECHHE.
XHMMHWUYECKUE pEaKIuy, JEeXKallhe B
OCHOBE NPOMBIIIJICHHOTO crocoba
[10JIy4CHUA CEepHOU KHUCJIOTBI.
AnmapaTel W TPOTEKAIOMIMEe B HHUX
[IPOLIECCHI (Ha Mepe
[IPOM3BOJICTBA CEPHON  KHUCIIOTHI).
Comn CepHOH
KayecTBEHHas peaxius

Cynb(aT-uoH.

npu-

KHCJIOTHI,
Ha

Haxosxnenue cepsl U €€ CoeTMHEHUI

B IIPUPOLE. XHUMHYECKOe
3arps3HEHUE OKPYXKAIOIIEH Cpenpl
COCTUHEHUSIMU  CEepbl  (KUCIIOTHBIE
NOKIM, 3arps3HEHHE BO3ayXa U
BOOEMOB), CIIOCOOBI ero
[IpEAOTBPALCHUS.

JleMoHCcTpa U

COCMHEHUH CEPBI.
[l1anupoBaTh U OCYINECTBJSATh Ha IPAKTUKE XMMUYECKHE 3KCIIEPUMEHTHI,
[IPOBOJINTH HAOIIOCHNUS, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CaenoBaTh npaBuiaM 0e30MacHON pabOTHI B 1aOOPAaTOPHH MPU UCTIOJIB30BAHUH
XUMHAYECKOH MOCYBI K 000pyIOBaHUS.

[Ipon3BOANTH BHIUMCICHUS IO XUMUYECKUM YPAaBHEHUSIM.

Hcnoab30BaTh IpU  BHINOJIHEHUM Y4EOHBIX 3aJaHMi TEKCThl y4yeOHUKa,
cnpaBouHble Marepuansl (Ilepuoanyeckyro cucreMy XMMHUYECKHX 3J€MEHTOB /.
1. MenneneeBa, TabyuIly pacTBOPUMOCTH KHCJIIOT, OCHOBAaHUI M cojel B BoJeE,
JIEKTPOXUMUYECKHUH PsIJl HANTPSDKEHUHM METalIoB).

HcnoJsb30Barhb BBIMIOJIHEHUM  Y4eOHbIX 3aJaHUd U B

npu npouecce

JIUTEpaTypy
XUMHUYECKOTO COJIEpKaHNUs, CIIPaBOYHbIC MaTEpHUalIbl, pecypcsl IHTepHEeTa

UCCIIEI0BATEIbCKON JESATENbHOCTH HAy4YHO-IIOMYJISIPHYIO
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TemaTndyeckuii 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

Komnekuuu (BuzeomarepHasl): cepa
U e€ COeIUHEHHUS.
OOyrnuBanue caxapa oz
NEHCTBUEM KOHILICHTPUPOBaHHOU
CEpPHOM KUCIOTBHI.

JlabopaTopHble M NpaKTHYeCKHe
padoThI
Vlabopamopnbie
Ob6napy>xenue

B3aumoaelicTBue

onvimul.
cynb(haT-uOHOB.
paszbaBiieHHON
CEpPHOM KHUCJIOTHI C HUHKOM.
Boiuucnenusn
—I0 ypPaBHEHUSM XUMHUYECKHX
peakuuii;
— MaccoBOM bi (O2105

IPOAYKTapeaKkLuu

BbIXOJa

Tema S. Oomas
XapaKTepUCTHKA
XUMHUYECKHX
3JIeMEHTOB VA-rpynmnsl.
A3or, ¢pochop u mux
coeqnHennsn (10 u)

OOmiasi xapakTepUCTHKA DIIEMEHTOB
VA-rpynibl. OCOOEHHOCTH CTPOSHUS
aTOMOB

9TUX 9JICMCHTOB,

XAPAKTCPHBIC JIA HHUX  CTCIICHU
OKHCJICHUA.

A3OT, pacnpoCcTpaHCHUC B MpUPOAC,

¢busnueckue u XUMUYECKHE
cBoiictBa. KpyroBopor aszora B
[PUPO/IE.

AMMuak, ero  (Qusuyeckue

XHUMHUYCCKUC CBOﬁCTBa, IMMOJIYYCHHE

OO0bsicHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHU CBOWCTB 3JIEMEHTOB
VA-Tpymnibl U UX COEUHEHUH ¢ y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (HU3NYECKHE U XUMUIECKHE CBOWCTBA MPOCTHIX BEIIECTB a30Ta
u pochopa m ux coenuHeHHM (aMMHaKa, COJIEW aMMOHHMS, a30THOM KHCIOTHI,
HUTpaToB, okcuaa docdopa(V) u dbochopHoi KUCIOTH, GocdaToB), CrIOCOOBI MX
MOJIy4eHUs, IPUMEHEHUE U 3HAUCHUE B TIPUPOJIE

1 )KM3HU YeJIOBeKa.

OnpeaenssiTb MOHBI aMMOHUS U PochaT-uOHBI B pacCTBOPE.

OO0BSCHATH CYHIHOCTH SKOJIOTUYECKUX IMPOOJIEM, CBSI3aHHBIX C HaXOXKIACHUEM
coeTMHEHMH a30Ta 1 Pocdopa B OKpyKaroIen cpee.

[lnanupoBaTh M OCYHIECTBJISATH Ha TPAKTHKE XHUMHUYECKHE OSKCIIEPHMEHTHI,
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TemaTndyeckuii 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

u npumeHenue. Colu aMMOHHS, HX
buznveckue

)44 XUMHYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peakius
Ha MOHBI AMMOHHUSI.

A30THas KUCIIOTa, €€ (hu3ndecKue

W XUMUYECKHE CBOMcTBa (0Omue
KaK MpEeACTaBUTENS Kiacca KUCIOT
u crenududeckue). Mcnonp3oBanue
HUTPAaTOB U COJIed aMMOHHUS B
KaueCTBE MUHECPAITBHBIXYI00PECHHUH.
XHUMUYECKOE 3arpsi3HEHHUE

OKpY>Karolle cpeapl COEAMHEHUSIMU

azoTa (KUCTIOTHBIE TTOXK]TH,
3arpsi3HEHUE BO3/yXa, TOYBHI U
BOJOEMOB).

docdop, AIJIOTPOITHBIE

Moudukau Gocdopa,puzndeckue
1 XUMHUYECKHE CBOUCTBA.

Oxkcun dochopa(V) u dochopnas
KHCJIO0Ta, (PU3HUECKUE M XUMUYECKHE
CBOMCTBa, moiy4denne. KauecTBeHHas
peaxius HadochaT-uOHBI.
Vcnonb3oBanue docdaTos B
KayecTBE MUHEPAIbHBIX YI0OpEHUH.
3arps3HeHue MPHUPOIHBIX BOJIOEMOB
¢docharamu.

MPOBOAUTH HAOJIOIEHUS, JIeaTh BHIBOJIBI 110 pe3yjIbTaTaM SKCIIEPUMEHTA.
CaenoBaTh npaBuiiaM 0e30macHoOi padoThl B 1aOOPATOPUH MPHU HCIIOIb30BAHUU
XUMHAYECKOH MOCYBI K 000pyI0BaHHUS.

IIpon3BOANTE BHIUNCIEHUS IO XUMUUYECKUM YPAaBHEHUSIM.

Hcnosib30BaTh IpH  BHINOJIHEHUM Y4E€OHBIX 3aJaHHi  TEKCThl y4deOHHKa,
CIPaBOYHbIE MaTepUabl (IEPUOINYECKYIO CUCTEMY XUMUYECKUX 31eMeHTOB /1. 1.
MenzeneeBa, TaONMIly pPacTBOPUMOCTH KHUCIIOT, OCHOBAaHHMW W cojeill B Boje,
DIEKTPOXUMUYECKUH PSJl HAPSHKEHUH METaIOB).
HUcnosb30BaTh Ipu y4eOHBIX

HCCIICA0BATCIIb CKOH

BBIIIOJTHCHHUH 3aJJaHUi U B Impouecce

JIATEpaATypy
XUMHUYECKOIO COJIEpKaHNUs, CIIPaBOYHBIC MaTEpHUaJIbl, pecypcsl IHTepHeTa

ACATCIIBHOCTH HAay4YHO-IIOIIYJIAPHYHO
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TemaTndyeckuii 0JI0K,

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

TeMBlI, KOJIN4eCTBO
4acoB
JlemoHCcTpauMu
Komnexnuu: dbocdop u  ux
COEIMHEHUS. B3aunmoneiictBue
KOHLICHTPUPOBaHHOU a30THOU
KHCJIOTBI C MEJIBIO.
JlabopaTopHble M NpaKkTHYecKHe
padoThI
Jlabopamophvie onvimul:
1. BsaumoneiictBue conen
aMMOHUS € MIENTOYbIO.
2. OsnakomiieHHE ¢ oOOpasmaMu
a30THBIX U (OCHOPHBIX yHOOpPEHHI.
[ Ipaxmuueckas paboma:
Ne 3. TlonydyeHnne amMmmHaka, u3ydeHue
€ro CBOMCTB.
Bovituucnenusn
— 10 YypPaBHCHHUSM XHUMHYECKUX
peakuuii
Tema 6. Ob0mas |Yruepon, annotpornHeie (O0BICHATL 00IMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB OJJEMEHTOB
XapaKTepuCTUKA Moaudukanuu, pacrnpoctpaneHue B|[VA-rpynmbl U UX COSTUHEHUH ¢ yIETOM CTPOCHUS UX aTOMOB.
XHMHUYECKHX npupoje, Gu3ndecKkue nXuMHIeckue [ XapakTepru3oBaTh pU3nvecKue
3JIEMEHTOB IVA- |[cBoiiCcTBA. 1 XHMHYECKHE CBOWCTBA IIPOCTBIX BEIIECTB Yriepoja W KPEMHUS M HUX
rpynmbl. AncopOuusi. KpyroBopot yrieposa B |[COEIUHEHHH (OKCHIOB YIJIEpO/a, YTrOJbHOM KHUCIOTHI, KapOOHATOB, OKCHIA

Yriepoa U KpeMHUH U
UX COeIMHEeHH s

(10 9)

MPUPOJIE.

Oxcupel yriepona, ux pu3nyecKueu
XUMHUYECKHE CBOMCTBA, UX JEHCTBHE
Ha KUBbIE OPraHU3MBbl, NIOJYYEHHE U

KPEMHUA, erMHI/ICBOﬁ KHCJIIOTHI, CI/IJ'H/IKaTOB), CIOCOOBI  HX IMOJIYy4YCHHUH,

[IPUMEHEHNE U 3HAYCHHE B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpeaensiTh KapOOHAT- U CUJIMKAT- HOHBI B paCTBOPE.
OO0BSICHATH CYHIHOCTH SKOJIOTUYECKHUX IMPOOJIEM, CBSI3aHHBIX C HaXOXXIACHUEM
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TemaTndyeckuii 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

IPUMEHEHHE. DKoJorHYecKre
npoOJIeMBbl, CBSI3aHHBIE C OKCHJIOM
yriepona Iv); TUIIOTE3a

r100abHOTO TOTEIJICHUsT KIMMATa;
MapHUKOBBIN AP QEKT.
YronpHas KHCIOTa M €€ CONu, UX

(I)I/ISI/ILICCKI/Ie u XUMHNYCCKHUC
CBOﬁCTBa, IMOJIY4YCHHUEC U
IIPUMCHCHUC. KauecTBeHnHas

peakiys Ha KapOOHAT-HOHBI.
Vcnonb30BaHne KapOOHATOB B OBITY,

MCIOULINHE, HpOMI)IIHJIeHHOCTI/I,
CEILCKOMXO03IMUCTBE.
[lepBoHavyaIbHBIE IIOHATUA 00

OPraHMYECKHUX BEILECTBAX KaK O
COEIMHEHUSX yriepona:
0COOEHHOCTH COCTaBa M CTPOEHHS.
[ToHATHE O OMOJOTMYECKH Ba)KHBIX
BEIIECTBAX: KUPAX, Oenkax,
yriaeBoaax. MaTepuanbHOE €TUHCTBO
OpraHMYeCKUX M HEOPraHU4EeCKHX
COECIMHEHU.
Kpemuuii, ero ¢usnueckue u
XMMHUYECKHE CBOWCTBA, MOIYYEHUE U
[IPUMEHEHHE B DJIEKTPOHMKE.

CoenuHeHNs KpEMHHUS B IIPHUPOJE.

OOmue mpencTaBieHus 00 OKCHIE

YIJIEKUCIIOTO T'a3a B OKPYIKaIOILEN Cpee.

NnroctpupoBaTh  B3aUMOCBSI3b  HEOPraHUYECKMX COCIMHEHUN yriaepoja H
OpPraHUYECKUX BEILECTB.

[lnanupoBaThL M OCYHIECTBJSITH HAa IPAKTHUKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOAEHUS, AETaTh BHIBOJBI IO Pe3yJbTaTaM SKCIIEPUMEHTA.
CaenoBaTh npaBuiiaM 0e30macHoi padOThI B J1aOOPATOPUH MPU UCIIOIb30BAHUU
XMMUYECKOH MOCY/bl U 000py10BaHHUS.
Hcnoab30BaTh IpU  BHINOJIHEHUM Y4e€OHBIX 3aJlaHMil  TEKCThl y4yeOHUKa,
cnpaBouHble Matepuaisl (Ileproguueckyro cucTeMy XUMHYECKUX 3JE€MEHTOB /l.
V1. MenneneeBa, TabiuIly pacTBOPUMOCTH KHCJIIOT, OCHOBAaHUI M cojel B BoJe,
PIIEKTPOXUMUYECKUH PsiJl HAPSKEHUM METaIOB).

Hcnonb3oBaTh 1puU  BBIIOJHEHUMH y4YeOHBIX 3aJaHMM M B IIpoLecce
HAy4YHO-IIOMYJISIPHYIO JIUTEpaTypy

XUMHYECKOTO COJIEPKAHUsI, CIPaBOYHbIE MaTepuaibl, pecypchl IHTepHeTa

HCCIIe0BaTEILCKON NEITENbHOCTU
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TemaTndyeckuii 0JI0K,
TEMBblI, KOJIHYECTBO
4acoB

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

kpemans (IV) wu  kpeMHHeBOMH
KHCJIOTE. Cuimkarel, ux
WCIIOJIb30BaHUE B OBITY, MEIHIIMHE,

[IPOMBIIUICHHOCTH. Baxneiimne
CTPOUTEIILHBIC MaTepUaIbI:
KepaMuKa, CTEKJIO, IIEMEHT, OCETOH,
KEJIe300€TOH. [Tpobaembr
0e30MacHOTO UCIIOJIb30BaHHUS

CTPOUTEIBHBIX MaTepuaioB B
[MOBCETHEBHOM KU3HU.
/leMoHCcTpau MU

Mopenn KpUCTaUIMYECKUX PEIMIETOK
ayMasa, rpaduTa, MOJICKYJIbI
¢dbymepena.

AncopOuusi pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIaEM.
[IpoTuBoras. Buneomarepuansr:
CUJIMKATHAas MPOMBILIIEHHOCTb.
Mopenu MOJEKyl OpPraHMYEeCKUX

BEIIIECTB.

UJlaGopaTopHble M NpaKTHYecKHe
padoThI

JlabopamopHuwiii onvlm:
KauecTBeHHas peakius Ha

KapOOHAT-MOH.
I Ipakmuueckue pabomul:
Ne 4. TlonydyeHue yriekuciaoro rasa.
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TemaTndyeckuii 0JI0K,
TEMBblI, KOJIHYECTBO
4acoB

OcHoOBHOe coep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

KauecTtBeHHas peakuus Ha
KapOOHAT-HOH.

Ne5. PemieHue 3KCIEpUMEHTAIBHBIX
3ama4d no Teme «Hemeramisy.
\Botuucnenusn

— 1[0 YpPaBHEHUSIM XUMHUYECKUX
peakluii, ecu OJIMH M3 pPearcHTOB
aH B BHJE BOJHOI'O pacTBOpa C
N3BECTHOU MAacCCOBOM IOJIEH
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10 KJIACC

(2 4 B HEenemto, Bcero 68 4, u3 HUX 2 4 — Pe3epBHOE BpEeMs)

TemaTHyecKHH
0JI0K, TE€MBI,
KOJIHYEeCTBO YaCOB

OcHoBHoOe coepxkaHue

OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA

Pa3zgea 1. MeTaJiIbI M X CO

enuHenust (50 u)

METAJNJI0B
(10 u)

Tema 1. O0mue CBoﬁCTBaJO6mas[

XapaKTepUCTHUKA
XHUMHYCCKHX 3JIEMEHTOB —
METAJUIOB Ha  OCHOBAaHHMHM  HX
nojoxxeHus B Ilepuogmyeckoii
CHCTEME XMMHYECKUX dJIeMeHTOB /I,
1. MengeneeBa W CTPOEHUS
aTOMOB.

CrpoeHue  MeTaJljIOB.

Mertauinueckas CBA3b u
MeTaJUTM4ecKasi  KpHUCTAJTUYEeCcKas

pemérka. DIeKTPOXUMHUUECKUN psif

Hal'[prKeHHI’I MCTAJIJIOB.
dusznueckue u XUMHWYCCKUC
CBOMCTBa MCTAJJIOB. O6H.II/Ie

CHOCOOBI TOTYYEHHS METAJLIOB.
[loHsATHE O KOpPpPO3UM METALIOB M
OCHOBHEIE CIIOCOOBI  3alllUTHI  OT

koppo3uu. CrutaBbl (CTalb, YyTYyH,

TIOpATIOMHUHHIM, OpoH3a), 170:¢
[IPUMEHEHNE B ObITY u
[TPOMBIIIJIEHHOCTH.

JleMoHCcTpa U

O3HakoMJIEHHE c oOpa3uamu

PackpbIiBaTh CMBICJ HM3y4aeMbIX MOHSATUH W MPUMEHATH 3TH TOHSITHS TIPH
OTIMCAaHUU CBOMCTB BEIIECTB U UX MPEBPAIICHUMN.
OO0BLSACHATH o0mmue 3aKOHOMEPHOCTH B
DJIEMEHTOB-METAJUIOBU UX COSAMHEHUN C YYETOM CTPOSHHS UX aTOMOB.
XapakTepu30BaTh CTPOCHHE METAUIOB, OOIIME (PU3HYECKHE M XHUMHYCCKHE

HU3MCHCHHUH CBOMCTB

CBOMCTBa METAJUIOB.

XapakTepu3oBaTh 001111€ CTIOCOOBI [TOJIyYE€HUS METAJIIIOB.

CaenoBaTh npaBujam 6e30macHoOi pabOTHI B TaOOpaTOPHH MTPH UCTIOIH30BAHUHU
XUMHAYECKOH TIOCYBI B 000pYIOBAHHUS.

IIpou3BOAMTE BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM.
Hcnoab30BaTh TNpU  BBHINOJHEHUMM Y4YeOHBIX 3aJaHUM  TEKCThl y4eOHHKa,
crnpaBouHble MaTtepuaisl (Ilepuonuyeckyro cucreMy XUMHUECKUX 3J€MEHTOB /.
1. MenpaeneeBa, TabnMIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHHMI U coieil B Boje,
JIEKTPOXUMUYECKHUN PsIJl HAMIPSDKEHUH METalIoB).

Hcnosb30BaTh BBITTOJTHEHUH 3aJaHUf W B IIpolecce
VCCIIe/I0BATENLCKON HAYYHO-TIONYJISIPHYTO JUTEPATypy

XAMHYECKOTO COJIEPKaHUsI, CIPaBOYHBIE MaTepuaibl, pecypcel MHTepHEeTa

pu YUEOHBIX

JACATCIIBHOCTH
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TemaTnueckuid OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00y4YAKOIIHUXCS
0JI0K, TEeMBblI, OcHoBHOe cofep:kaHue

KOJIHU4Y€CTBO YacoB

METaJIJIOB u CIUIABOB, ux
¢usnvyeckumu cBoiictBamu. Mojenu
KPUCTaUINYECKUX pemeToK
METaJUIOB.

BuneoMarepuansl: KOppo3ust
METaJIJIOB.

JlabopaTopHble M NPaKTHYeCKHE
padoThI

Vlabopamopnuie onvimol.
O3nakomiieHue ¢  oOpa3uamu
CIUIABOB METAJLIOB.

3aBUCUMOCTh CKOpPOCTH
peaknuy MeTajuia ¢ KUCIOTON

OT NPUPOJIBI METAILIA.

Boviuucnenusn

— 10 YPaBHEHUSM XUMHUYECKHX
peakuuii, €Clii OAWH U3 PEarcHTOB
COJIEPKUT IIPUMECU

Tema 2. Bawxnueiimme [[[lenounsie metamnsl. [lonoxenne BOOBACHATHL 001ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAINIOB
MeTaJIbI " nx [lepuoanueckon CUCTEMER rpynmnax U UX COEAUHEHHUI C y4ETOM CTPOEHHS UX aTOMOB.

COeIMHEeHH XxumMudeckux odnemenros JI. U,
(40 v) MeHnpaeneeBa, CTpPOCHHE aTOMOB.
HaxoxnaeHue B npupoze.
dusznyeckne U XHUMHYECKHUE
CBOIiCTBA (Ha IpHUMepe HATPHS U Pacno3HaBaTh C IOMOIIBIO KAYECTBEHHBIX PEAKIMI MOHBI METAUIOB (MarHus,
Kanust). OKCUAbl U THAPOKCHUIIBI [ATIOMUHHMS, IMHKA, JKeJe3a, MEJN).

HaTpuss W Kaius. Ilpumenenue [[lnaHMpoBaTh U OCYIIECTBJATh HA MPAKTHKE XHMHUYECKHE HSKCIEPUMEHTHI,

Xapakrepu3oBatb (QHU3NYECKHE W XHUMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB
METAIJIOB U WX COEAMHEHUN (OKCHUIOB, THAPOKCHIOB, COJEH), CmocoObl HX
[OJTy4eHUs, TPUMEHEHUE U 3HAYEHUE B IPUPOE U KU3HU YETIOBEKA.

ICJIOTHBIX  METAJUIOB M MX \npopoAuTh HAOIFOACHUS, AETaTh BEIBOJIBI 10 PE3yJIbTaTaM IKCIIEPUMEHTA.
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TeMaTH4YecKUH
0JI0K, TEMBblI,
KOJINYECTBO YaCOB

OcHoOBHOe coep:KaHue

OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00y4YAKOIIHUXCS

COCIUHEHNH.

[lle1ouHO3EMENBbHBIE  METaJIJIbI
MarHuii M KaJIbLIUM, CTPOECHHUE
aATOMOB. Ilonoxenue B
Ilepuoanueckont CUCTEME

xuMuueckux nsyementos J[. N.
MeHneneena.
Haxo>xnenue B

DuznueckKkue u

mpupoae.
XUMHYECKHE

CaenoBaTth O6e3omacHoil  paboTel B J1abOpaToOpUH

MCII0JIb30BAHUUXUMHUYECKOM TIOCYIbl U 000PYAOBAHHUS.

NpaBujIaM npu
IIpou3BOAMTH BBIYUCICHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

BoicTpauBarh pa3BEPHYTHIE INMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
nHpOopMaIno U3 y4eOHHKA U CIIPAaBOYHBIX MAaTEPUAIOB, TPAMOTHO HCIOJIb30BaTh
V3yYEHHBIN IIOHATUHHBIN alllapar Kypca XUMHUU.

Hcnonb3oBaTh TpU  BBINOJHEHUH YY4eOHBIX 3aJaHUM W B Ipolecce
HCCIeA0BaTEIbCKOM JIeSITeIIbHOCTH JUTEPATypy

XUMHNYCCKOI'O COACPIKAHUS, CIIPABOYHBIC MATCPUAJIbI, PCCYPCHI I/IHTepHCTa

HAaYyYHO-IIOITYJIAPHYIO
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TeMaTH4YecKUH
0JI0K, TEMBblI,
KOJINYECTBO YaCOB

OcHoOBHOe coep:KaHue

OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00y4YAKOIIHUXCS

CBOMCTBA. Baxkueiimmue
COCOIUHEHUs Kaiablusd (OKCH]I,
rugpokcusl, conu). JKECTKoCTh
BOJBI U CIIOCOOBI €€ yCTpaHEHHS.
A TFOMUHUI. Ilonoxenue B
[ leprognueckoii CHCTEME
XUMHYeCKuX »3jaemeHToB JI. I.
MeHjiesieeBa, CTpOCHHUE aToMa.
Haxosxnenue B MPUPOJIE.
Ddusnyeckue M  XUMHYECKHUEC
cBolicTBa. AMpOTEpHBIE CBOHCTBA
okcuna U ruapokcuaa. XKemeso.
[lonoxenue B Ilepuoandeckon
CHUCTEME XUMHYECKUX DJIEMEHTOB
J[. W. MeHngeneeBa, cTpOcHUE
atroma. Haxoxnenue B mnpupone.
duznueckue u XUMHYECKHE
cBoiicTBa. OKCUIbI, TUAPOKCUJIBI U
conu xenesa (11) u xenesza (III).
JleMoHcTpanuu
B3anmoaeiicTBue HaTpusi CBOJIOM.
OxkpamnBaHue TUTaMEHH MOHAMH
HaTpUsl U KaJIusl.

OxkpamuBaHue IUIaMEHU MOHAMM
KaJIbITHSL.

B3anmMoaencTBHE OKCHUIa
KaJILITHS c BOJIOM.
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TeMaTH4YecKUH
0JI0K, TEMBblI,
KOJINYECTBO YaCOB

OcHoOBHOe coep:KaHue

OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00y4YAKOIIHUXCS

Buneomarepuainsr: ropeHue
pKeJIe3a B KUCIIOPOJAE U XJIOPE.
JlaGopaTopHble U TNpaKkTHYeCKHe
padoThI

Vlabopamophuvie OnbvImbl.:
O3HakoMJIEHHE C  OOpa3lmamMu
AJIFOMUHUSA 1 €r0 CILIABOB.
AMdoTepHbIe CBOMCTBa
TUAPOKCHUIA aJTIOMUHUS.
KadecTBeHHBIC peaKIMU Ha MOHBI
bKeJiesa.
[ Ipakmuueckue pabomeui:
Ne 6. JKECTKOCTE BOABI 1 METOMIBI
e€ yCTpaHEHMUSI.
No 7. Pemenue
DKCTICPUMEHTAIBHBIX 3aJad 10
TeMe «MeTamIb.
Boiuucienus

— MO0 YpaBHEHUSM XUMHYCSCKHX
peakiui, €CIM OIWH U3
peareHTOB JaH B M30BITKE HITH
COZEPKUTIIPUMECH;
MacCOBOH JTOJIN BBIXOJIa
MPOAYKTa peaKIIur

Pasznen 4. Xumus u okpy:kamomasn cpeaa (6 u)

Tema 3. BemecrBa m
MaTepl/laﬂbl B ZAKN3HU

Je/I0BeKa
(6w

Hossie MaTepUuabl U
TEXHOJIOTHH. BemntecTBa u
MaTepuadbl B ITOBCEIHEBHOU

XapakTepu3oBaTh poJib XUMHH B pa3- JUYHBIX cdepax AESITETbHOCTU JIOACH,
OCHOBHBIE BEIIECTBA W MaTEpHUANIbl, NPUMEHSEMBIE B >KU3HH COBPEMEHHOTO
YEIIOBEKA.
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TemaTnueckuid OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00y4YAKOIIHUXCS
0J10K, TEMblI, OcHoBHOe cojiep:KaHue

KOJIHU4Y€CTBO YacoB

KU3HH YCJIOBCKA. XumMus H |O0BbACHATH yCJ10BUA 0€30IacCHOI0 HCHOJIb30BaHUS BCIICCTB MW XHUMHUYCCKHUX

3/I0POBBE. peaxiuii B ObITY.

be3zonacHoe HCIIOJIb30BAaHNE AHAIM3MPOBATh U  KPUTHYECKHM OICHMBATh HMHMOPMAIMIO O  BIMSIHUU
BEILIECTB U XUMMYECKHX PEAKLIUH [[IPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SMCTBA, TpaHCIOPTa M JIp. HAa COCTOSHHUE
B OBITY. OKPY’KaIOIIEeH CpeIbl.

[Ipupoaubie WCTOYHUKU |YMeTh OKa3bIBaTh NEPBYIO MOMOIIb MPU XUMHUYECKUX OKOTaX U OTPABJICHUSIX.
YTJI€BOJIOPOJOB (yrop, [IpuHuMaTh ydacTue B OOCYXIEHHUU MPOOJIEM XUMHUYECKOW U IKOJIOTUYECKOM
OPUPOIHBIN ras, He(Th), [HAIPABIEHHOCTH, BBICKA3bIBAaTh COOCTBEHHYIO TMO3MIMIO IO TpodiemMe U
OPOAYKTHI UX MepepabOTKH, UX |[IpeuiaraTb BO3MOXHbBIC YyTH €€ peIeHUs

poJib B ObITY u

[IPOMBIIIJIEHHOCTH. OcHOBBI

DKOJIOTMYECKOMN I'PaMOTHOCTH.

XUMHUYECKOE 3arpsi3HEHUE

OKpYy>Karomieu cpeasl (MpeaeabHO
omycTumast KOHIICHTpAIUS
Bemiects — [1/IK).

Ponp xumMum B pemieHUH
YKOJIOTUYECKUX MPOoOIeM

O0001menne

MPOIICHHOI0 Kypca
(10 gacos)

[Ipu pazpaborke pabodeil mporpaMmbl B TEMaTUYECKOM IUIAHUPOBAHWUW JIOJDKHBI OBITh YYTEHBI BO3MOXHOCTHU
WCIIOJB30BaHUS SJIEKTPOHHBIX (IIU(POBBIX) 00pa30BATEIIBHBIX PECYPCOB, SBISIOMIMXCS Y4€OHO-METOAMYECKUMH MaTepuajaMu

(MyJIbTUMEIUNHBIE IPOTPAMMBI, JIEKTPOHHbIE YUEOHUKH U 33[JaYHUKH, SJIEKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIE JTA0OPATOPUH,
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UTPOBBIE MPOrPAMMBbI, KOJUIEKIIMH LU(PPOBBIX 00pa30BATEIBHBIX PECYpPCOB), MCHOJIB3YEMBIMHU ISl OOYYEHHS M BOCIUTAHHUS
oOyuaroruxcst ¢ HOJIA, npe/icTaBlieHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHUJIE U PEATUIYIONUMU TUJAKTUYECKUE BO3MOKHOCTHU

UKT, coneprkanre KOTOPhIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHMH.
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[HoAXO0Jbl K OHEHMBAHHMIO INUIAHUPYEMBIX PE3VJIbTATOB
OBYUEHUNA

CopnepxkaHue OLEHKH, KPUTEPUH, NPOLEAYPa, COCTAB MHCTPYMEHTapHs
OlLIEHUBaHUs, (hopMa MPEICTABICHUS PE3YJIbTATOB pa3pabaThIBACTCs C yUETOM
TUIIOJIOTHYECKUX W HWHAMBUAYAJbHBIX OCOOEHHOCTEH OOy4aromuxcs, HX
UH/IMBUIYaJIbHBIX OCOOBIX 00pa30BaTEIbHBIX TOTPEOHOCTEN.

JUis  oueHMBaHMA JOCTMXKEHMS IUIAHHPYEMBIX — 00pa3oBaTeNIbHBIX
pesynbTatoB s ydammxcs ¢ PAC BaxxkHa Takasi opraHuzaiusi oOydeHwus,
KOTOpasi MpeayCMaTpUBAET CBsI3b OOYUYEHUS! C JIMYHBIM >KU3HEHHBIM OIBITOM
CaMOI'0 y4allerocs M pa3BUTHE €ro JKU3HEHHOM KOMIIETCHIUU JUIA
NPEOJI0JICHHS] (POpMaTU3alUU MTOTYYEHHBIX YMEHUN U 3HAHUU.

OoOyuaromuiica ¢ PAC wumeer mpaBo Ha MPOXOXKACHHE TEKYLIEH,
IIPOMEXYTOUYHOM M TOCYAApPCTBEHHONW WMTOTOBOM aTTECTAllMM HE TOJBKO B
obmieit, HO U B uHBIX dopmax. g obOydaromerocss ¢ PAC 3to MoxeTr OBITh
aTTecTalsi B WHIUBHIYyAJIbHOM TIOpSAJKE, B MPUBBIYHBIX YCJIOBHUSX, B
NPUCYTCTBUM 3HAKOMOI'O MEAaroruyeckoro pabOTHHKA, C HCMOJIb30BAHHEM
Pa3IMYHBIX CIOCOOOB aJanTaluy NpeAbsIBICHUs YUYEOHBIX 3aJJaHUl, C YUYETOM
O0COOEHHOCTEW JIMYHOCTHOTO, 3MOLMOHAIBHO-BOJEBOIO M IO3HABATEIBHOTO
pa3Butus oOyuvaromuxcs ¢ PAC.

[Tpu oLEeHUMBAaHUU JMYHOCTHBIX PE3YJIbTaTOB HEOOXOIUMO OOECHEeUnuTh
WHIUBUyAIA3aIMI0 ATATHOCTH OCBOEHUS 00pa30BaTENbHBIX PE3YJbTATOB B
CBSI3M C HEPaBHOMEPHOCTHIO U OCOOEHHOCTAMHU pa3BuUTHs mIKoybHUKa ¢ PAC.
[IoCKOJIbBKY 3MOLIMOHAIBHO-BOJIEBOE M JIMYHOCTHOE PAa3BUTHE AYTUYHOIO
IIKOJIbHUKA  HEPEAKO  3aJEep)KMUBAETCA IO CPaBHEHUIO C  THUIMYHO
Pa3BUBAIOIMMHUCS CBEPCTHUKAMH, JONYCTUMA OpPUEHTALMSA HA JUYHOCTHBIE

pe3yAbTaThl C YUETOM PEAIbHOTO MCUXO0JIOTMYECKOr0 BO3pacTa.

CrnenuajbHble YCJIOBHSA PeaTu3allu TUCHUILINHBI
C ydeTtoM 0COOBIX 00pa30oBaTENbHBIX MOTPEOHOCTEH OOydaromuxcs ¢

PAC HeoOxonumo:
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- aIanTUpPOBaTh METOAbl MPEACTABICHUS HOBOTO MaTepuaia, CrocoObl
TEKYIIEr0 KOHTPOJIL M PENPE3EHTAUNUN OJIYYEHHBIX 3HAHWUM, TPEAYCMOTPETh
Opyd  HEOOXOOUMOCTH BO3MOXXHOCTH  BBINIOJIHEHHS YacTH 3aJaHUU  C
ucrnoias3oBanueM MKT);

- pazpemath obOyuaromumca ¢ PAC uMerh B KauecTBE CIPABOYHOIO
Marepuajia BU3YaJIbHbIE CXEMbl W QJITOPUTMBbI, ONOPHBIE KOHCIIEKTHI,
MOIIIaroBble WHCTPYKIIMH, TOMOTAIOIIME B PEIICHUH MaTeMaTUYECKUX 3aa4 (B
TOM YHCJIE, U BO BPEMsI IPOBEPOUYHBIX padoT);

- HCIOJIB30BaTh BO3MOYKHOCTH BHM3yaJIbHOW IOJAECPKKH H3y4aeMoOro
MaTepuana (WUIFOCTpALMK, y4eOHble (DUIBMBI BUPTYaJbHBIE OMbBITHI, CXEMBI,
(bopMyIIbl, TAOJIULIBI U T.11.);

- OTMIUPATHCS HA MPAKTUYECKUE U JTA00paTOpHBIE paOOTHI I YTOYHEHUS
TEOPETUUYECKUX MOHITUI U TOHUMAHUSI XUMUYECKUX MMOHATUMN U SIBJICHUI;

- Il TepeHoca TMOJYyYEeHHBbIX 3HAHUM B  pEalbHYIO JKU3Hb
PEKOMEHAYETCsl CO3/1aBaTh YCIOBUS /Il OTPaOOTKU MOJYyYEHHBIX HaBBIKOB BO
BHEYPOUHOW M BHEIIKOJBHOW JEATEIBHOCTU W TOBCEIHEBHOW >KU3HU C
y4acTHEM U MOMOIIIbIO poauTeneit ooyuatomerocs ¢ PAC;

- MPU HEJOCTATOYHOW C(HOPMUPOBAHHOCTU TIPAPOMOTOPHBIX HABBIKOB
MOTYT MCIIOJIb30BaThCS Pa3InyHbIe CIOCOOBI aaNTallud YYEOHBIX MaTepUaioB
U 3aJlaHdii, B TOM YHUCJIE COKpaIlleHHEe 00bheMa MUCHMEHHBIX 3aJaHuil TPH
COXpaHEHUU YPOBHS CIOKHOCTH, BO3MOXKHOCTb BBINIOJIHEHUS 3aJaHUN C
ucnoJibzoBanuem cpeacts KT u T.4.

- nopyuatb odyyatouumcsa ¢ PAC BblloIHEHHE TPOEKTOB, TPE3EHTAIUH,
JOKJIa/I0B Ha TEMbI U3 3TOTO pa3jiesia JJis MOBBIIIEHUS] MOTUBALMU K U3yUYEHHUIO

npeaMera.
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