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PABOYASA ITIPOI'PAMMA YYEBHOI'O IPEAMETA
«XUMMUS. BA3OBBI YPOBEHD» (8-9 KJIACC)

INOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa 1o XuMuu Ha YpOBHE OCHOBHOI'O OOLIIET0 0Opa30BaHUsI COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanusi, npeacraBieHHbIx B GI'OC OOO, a Takke Ha OCHOBE (heaepanibHOU
pabouyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHLEIIMU IpenojaBaHus yueOHOro mpeamera
«Xumusi» B 00pa3oBaTesbHbIX opranu3zanusax Poccuiickoit @eneparuu.

[IporpamMa mo XumMuM Ja€T OpeACTaBICHHE O ILEsaX, oOmeid crpareruun oOydeHus,
BOCIIUTaHUsI M Pa3BUTHUA OOYYalOIIUXCS CPEACTBAaMHM Y4eOHOro NpeaMeTa, yCTaHABIMBAET
00s3aTeNIbHOE PEIMETHOE COZEpkKaHUe, IPEIyCMAaTPUBACT paclpeesieHue ero mo Kiaaccam U
CTPYKTYpHUpOBaHME 110 pa3/iesiaM U TEMaM IPOrpamMMbl 110 XUMHH, ONPENEISAET KOJIUYECTBEHHbIE
U Ka4yeCTBEHHbIE XapPaKTEPUCTHKH COACP)KaHUS, PEKOMEHIYEeMYyI0 IIOCJIEOBAaTEIbHOCTh
U3yYEHUs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSA3€H, JOIMKH y4eOHOTro
npolecca, BO3pacTHbIX OCOOEHHOCTEN 00y4aromuXxcsi, onpeAeseT BO3MOXKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TakKe TpeOOBaHMM K pe3ysbTaTaM 00yYeHHUs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JEeSITEIBHOCTH 00yYaromerocs o OCBOEHUIO Y4eOHOTO COJIepKaHusl.

3HaHME XUMUH CIIy>)KMUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4darolIerocs, ero
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B NMPHUPOJIE, O MyTIX
pemieHus TI00albHBIX MPOOJEeM yCTOWYMBOTO DPAa3BUTUS YEJIOBEUYECTBA — CHIPHEBOI,
HHEPreTHUECKOM, MUIEBOM U HKOJIOTUYECKOM 0€30IacHOCTH, MPoOJIeM 31paBOOXPaHEHUSI.

N3ydyeHne Xumuu:

CIOCOOCTBYET peau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJbTYpPbI JINYHOCTH, €€ 0011el 1 (YHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (QOPMHUPOBAHHME MBILUICHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yyaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHON  y4eOHOH  JEesATeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIE/IOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaK M B
poeCCHOHAIBHON JEATENHHOCTH,

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAaroM B (POPMHPOBAHUHU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yYarOIINXCS;



CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPHPOJIE, K 4YEIOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
o0yyarouuxcsi.

JlaHHble HampaBieHHUs B OOYYEHMHM XMMMH O00ECHEeUMBAIOTCS CHEeLU(UKON comepikaHus
y4eOHOro npeaMera, KOTOPbIM sBJISETCS NEeNarornyeckd aJalnTHUPOBAHHBIM OTPaKEHUEM
0a30BOM HAyKW XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOCHUE
00yYaroIKUMUCS CUCTEMBI NI€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOU XUMUH.

CrpykTypa coaepkaHHsl MPOrpaMMbl 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msyueHuro. CopepiaHUe CKJIAAbIBAETCS U3 CUCTEMBI MOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XUMHUYecKOoW peakuuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUILY IOCJIENOBATEIBHOIO Pa3BUTUs 3HAHUN Ha OCHOBE
TEOPETHUYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— IPEACTaBIECHUN 00 JIEKTPOJUTUUECKON AUCCOLUAIIMY BELLIECTB B PAaCTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAOTCA HA OCHOBE OSMIIMPHUYECKHU ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K Jpyromy,
BBINOJIHASA (YHKUHUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAaKTUYECKOr0 IPUMEHEHHSI U ITOJYyYEHHUs N3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOLLIEHHUS K HAyYHOMY 3HAaHUIO U METOJaM II03HaHusA B Hayke. M3yyenue xumuu
IPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUW W3 paHee M3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 KJ1accy.

[Tpu u3yueHnH XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUI OCHOB XMUMHUECKONW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATETbHOCTH YelloBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHMPOBOW KYyJbTYpbl. 3ajiadya y4eOHOro MmperMera COCTOMT B ()OPMHUPOBAHUU
CUCTEMBl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DaKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
NpUOOIIEHNHN K HAyYHBIM METOJIaM [TO3HaHMS IIPU M3YUYEHUH BELIECTB U XUMUUECKUX PEaKIIHii, B
(GOpMUPOBAHUKM M DPA3BUTHUH I[O3HABATEJIbHBIX YMEHUH M UX TNPUMEHEHMHM B Y4YeOHO-
MO3HABATEJILHON U yuyeOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUil OE30MacCHOTO
oOpalleHus C BeI[ECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy M3ydeHHH XMMHUU Ha yYpOBHE OCHOBHOT'O OOIIEro oOpa30BaHUs BaXXHOE 3HAUYECHUE
MpUOOpPENH TaKKe LEIH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHATHIO pELICHUH, CIOCOOHOW aJanTHpoBaThes K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HaNpaBJI€HHOCTh OOy4YEeHHMs Ha CHCTEMaTH4ecKoe MpuoOIeHrne O00ydJaromuxcs K
CaMOCTOSITEJIbHOW  ITO3HABATEJIbHOW  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;



— oOecrieueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMHUCS OTIbITa
pa3sHOOOpa3HOM NEATETbHOCTH, MO3HAHHUS M CAMOIIO3HAHMSA, KIIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUIsl PA3IMYHBIX BUJOB JAEATEIbHOCTH;

— (opmupoBanue o61el PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATH M OLICHMBATH SIBJICHUS OKPY’KAIOLIEro MHUpPA, HCIOIb3Yysl 3HAHUS U
OTBIT, TIOJYYCHHBIE TPU W3YyUYCHUU XUMHUHU, MPUMEHATh HMX TPH pPEIICHUU mpodiIeM B
IIOBCEHEBHOM KU3HU U TPYOBOU IEATEIBHOCTH;

— (opMupoBaHue y 00yyaronuxcs ryMaHUCTUYECKUX OTHOUICHUM, TOHUMAaHUs [ICHHOCTH
XUMHUYECKUX 3HAHUM U1 BBIPAOOTKU SKOJOTHYECKH ILel1ecoo0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBAMU K 00YyYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOODPY
poQ WISl U HAMPABJIEHHOCTH JAAJIbHEUIIIET0 00yUeHHUS.

OO01miee 9nCIIO 9acoB, OTBEACHHBIX ISl M3YYCHHUS XMMUU HAa YPOBHE OCHOBHOTO OOIEro
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezieln), B 9 kiacce — 68
9yacoB (2 yaca B HEJIETIIO).



1. COAEP) KAHUE OBYYEHMUSA

8 KJIACC

IlepBoHaya/IbHbIE XMMUYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XHMMHS B CUCTeMe Hayk. Tema u
BeulectBa. dusnueckue CBOWCTBAa BELIECTB. ArperaTHoe cocTosiHue BeuiecTB. Ilonsitue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BenecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE HIeMEHTbl. CHMBOJIBI XUMHUYECKHUX DSJIEMEHTOB.
[IpocThie U COKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJIsSipHast
Macca. MaccoBas 10J11 XMMHYECKOT0 3JIEMEHTa B COSIMHEHHH.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b KOJIMUECTBA, MacChl M
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opMynaM XMMHUYECKHX COCTUHEHHM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJIOHM, MpaBMwiIaMH pabOThl B JIAOOpaTOpUu M HpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOMI0IeHHE Pu3nUecKuX (TJIaBJICHUE BOCKA, TasHUE JIba,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAHNWE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOMN) SBJICHUM, HAOII0IeHNE
M ONHCAaHWE TPU3HAKOB TMPOTEKAHHUS XUMUYECKUX peakuuid (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmenu (), usydenme crocoGoB
pa3zieneHus CMeceil: C TOMOIIBI0 MarHuTa, (PUIbTPOBAaHUE, BHITTAPUBAHHE, UCTUIUISAIUSA,
xpomatorpadusi, TMpoBeIEHHWE OYUCTKM TOBAPEHHON COJHM, HaONIOJIeHHEe U  OIMHCaHue
pEe3yIbTAaTOB MPOBEJICHUS OMbBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Iepuoauveckuii 3axkon u Ilepuoanmuyeckass cucrema xumm4yeckux jiementos /I, U.
MennesieeBa. CTpoeHne aToMoB. XuUMH4YecKasi cBsi3b. [lepBble MOMBITKH KiacCU(pUKAIUU
XUMHUYECKHX dJeMeHTOB. [loHsTHe O Tpynmax CXOAHBIX OJJIEMEHTOB (IIENIOYHBIE U
IEJIOYHO3EMEITbHBIE METaJUIbl, TAJOTEHBI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpBIE 00pa3yroT
aM(doTepHbIE OKCHJIBI U THIPOKCHU/IBI.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MenneneeBa. XapakTepHCTHKa XHMHUYECKOrO DJIEMEHTAa IO €ro IMOJOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Xumuueckuii IKcnepumenm:

U3y4YCHHE OO0pAa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THUAPOKCUAA
[IMHKA C paCTBOPaMH KUCJIOT U IIEI0UYEH.

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKNX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — 31€MEHT M IPOCTOE BELIECTBO.
Haxoxpaenue kuciaopojia B npupoje, Gu3HuecKue u XUMHUECKHUE CBOMCTBA (PEaKIMH TOPEHUS).
Oxcunpl. Ilpumenenue xkucnopoma. CrnocoObl MONydeHHs KucCIopojga B Jjaboparopuu u
MpOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHMCIJIOPOJA.

TermnoBoil 3¢ (eKkT XUMHUECKOW peakluu, TEPMOXUMHUECKHE YpaBHEHHS, 5K30- U
SHJIOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M METaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bomopon — asmemeHT M mpocroe BemecTtBo. HaxoskaeHume Boxopoga B IpUPOJIE,
¢uznyecKkue 1 XuMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI NoyueHus. Kuciorel u comnu.

Monsipablii 00bEM ra3oB. PacuéTel 1o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cporMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelneHHble u
HEHACBIIICHHBIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi 10jsl BEIIeCTBa B
pactBope. XuMHu4eckrue cBoMcTBa BOAbl. OcHOBaHUS. Polib pacTBOPOB B MPUPOJAE U B KU3HHU
yenoBeka. KpyroBopor BoAbl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss Heopranmyeckux coeauHeHuid. Oxcuapl. Kriaccudukarus OKCHIOB:
coJyieoOpasyroniue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbI€) U HecoeoOpazytonme. Homenknatypa
OKCUJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaos.

OcHoBanusi. Knaccudukaruss OCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @uU3MYECKHE M XHUMHUYECKHE CBOMCTBAa OCHOBaHuWU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucinot. @usndeckue U XUMHUECKHE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyyenue Kucuor.

Commu. Homenkiarypa coneil. @uzndeckne M XUMUYECKHE cBoWcTBa coseil. [lomydenue
COJIEH.

['eneTnueckast CBA3b MEXKIY KJIAaCCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenn.

KauyeCTBEHHOE OIpeieNieHne COJepKaHUs KUCIOpoJa B BO3AyXe, NMOIyYeHHE, COOUpaHue,
pacro3HaBaHME€ M HM3yUY€HHE CBOMCTB KHUCIOpOJa, HAOMIOJACHHE B3aUMOJIEHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U IMPEKpaIleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMu OKCHIOB M ONUCAaHHE WX CBOMCTB, TMOJTy4YeHHE, COOMpaHUe, pacro3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeictBue Bogopoma ¢ okcuaom wmemd (1)
(BO3MOXHO HCTIONIE30BaHUE BUCOMATEPHUATIOB), HAOIOACHIE 00pa3IOB BEMIECTB KOJIUIECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEILECTBA,
B3aUMOJICICTBHE BOJBI C METayIaMU (HaTpueM MW KajbllieM) (BO3MOXXHO HCIIOJIb30BAaHUE



BUJIEOMATEPHAJIOB), UCCIIEA0BaHHE OOpa3llOB HEOPTaHMYECKUX BEILECTB PA3JIMYHBIX KIIACCOB,
HAOJII0JIEHUE HM3MEHEHUs OKpAacCKM MHAMKATOPOB B pAacTBOpPax KHUCIOT U LIEJIIOYEH, U3yueHHUE
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopoM cepHOM KHMCIOTHI, KHMCIOT C METajulaMu,
peakuuii HeWTpalMu3aluu, IOJIY4YeHHE HEepacTBOPHMBIX OCHOBAaHHM, BBITECHEHHE OJHOIO
MeTajula IPYIMM U3 PacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 o TeMe «Bakneiimue
KJIACChl HEOPTAHUYECKUX COETUHEHUI.

OKuCIANTEIBbHO-BOCCTAHOBHUTE/IbHBIC PeaKINU

Crenenp  okucieHuss. OKUCIUTENBbHO--BOCCTAHOBUTENIbHBIE — peakiuu.  [Ipouecchbl
OKHCIICHUSI U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenmn.

[IpoBeneHne OMBITOB, WIIOCTPUPYIOIIUX IMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuy pa3ioKeHus, COeIMHEHNs).

Meosicnpeomemmnbnie ceasu

Peanm3zanust MeXMIpeIMETHBIX CBSI3€H MPU U3YYCHUH XWMHH B 8 KJIacCe OCYIIECTBIIICTCS
Yyepe3 HCIIOJIb30BAaHME Kak OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
SBIISIOIIUXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO--HAYYHBIC TIOHATHS: HAY4YHBIA (PaKT, THIIOTE3a, TEOPHS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  IKCICPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIb, SIBJICHHE.

O®uznka: Marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHJ, H3OTOIMBI,
PaIMOAKTUBHOCTh, MOJIEKYJA, JJCKTPHUSCKUN 3apsjl, BEMIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, neixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.

9 KUIACC

BeurecTBo M XMMHYECKas peaKkuus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMmMuyeckux siemeHroB [l M.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XHMHMUYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPHUOMNOB, KalMs, KaIbLHSA U HUX COCAVWHEHUN B COOTBETCTBUM C
MTOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHUABI XUMHUYECKOM CBA3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEILECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBS3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, Ie€HEeTH4eCcKas
CBS3b HEOPraHUYECKUX BELIECTB.

Knaccugukanus XUMUYECKUX peakiuil Mo pa3luYHbIM MpH3HaKaM (110 YUCIY M COCTaBY
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen



OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTajlu3aropa). JK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsiTne 0 cxopocTu XuMHUUECKOW peakiuu. [loHsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMHYECKUX peakuusax. [loHATHE O TOMOrEHHBIX M Te€TEepOreHHbIX peakuusx. [lonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON pEeaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJCKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIOJIBb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAalMM BELIECTB C pa3jIMYHbIMM BHJAAMHU XHMHMUYECKOH CBS3H.
Crenenp quccounanuu. CUabHbIE U CI1a0bIe SJEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI NPOTEKAHUS peakIMii MOHHOrO OOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUIl M COJEd B CBETE
IPEJCTaBICHUH 00 3IEKTPONIUTUYECKON aucconuanuu. KadecTBEHHbIE pPEaKIMU Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM pPEAaKIUU OT BO3JCHCTBUS pPa3IMYHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLECcCa IUCCOLMALUN
KHUCJIOT, ILIENoYe U cojedl (BO3MOYKHO HCIIOJIb30BAHME BUJEO MAaTEpUalIoB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IMPU3HAKU MPOTEKaHMsI Peakluil MOHHOro oOMeHa (oOpa3oBaHuE
ocajika, BbIJENICHME Tra3a, 00pa3oBaHHME BOJbI), OMNbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIUil (FOpeHue, peakiuu pa3jokKeHUs, COEAMHEHUSs),
pacro3HaBaHHME HEOPraHWYECKHX BEILIECTB C IOMOIIbIO KAa4eCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIepUMEHTaIbHBIX 33/1a4.

HemeTa/iibl 1 HX COeUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTalylaMH, HeMeTallllaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyuyeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHM3M uelloBeka. BakHelnye Xi10puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

O6mass xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne M (pU3HYecKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHbBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHUYECKHe CBOWMCTBa. OKCHIBI Cephbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCIOT M crenuduyeckue). XUMHYECKUE pPeakluu,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyydeHus cepHoi KucnoTsl. IIpumenenue
cepHolt kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakius Ha cylbdar-uon. Haxoxaenue
ceppl U €€ CcoelMHEHUH B TMpupoAe. XHUMHUECKOe 3arpsA3HEHHE OKpYKalllehd cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.



OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUue Hu
XHUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUaAK, €ro GU3n4ecKue 1 XMMUYECKHUe
CBOIiCTBa, noydyeHue u npumeHenne. Coau aMMOHUS, UX (PU3HUECKUE U XUMUYECKHE CBOWCTBA,
npuMmenenue. KadecTBeHHass peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIydeHHe,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMe Kak TpEeACTaBUTENs Kiacca KUCIOT |
cneunuyeckne). Mcnoapb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KayeCTBE MHHEPAJIbHBIX
yao0peHuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH cpe/ibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOUYBBI U BOAOEMOB). Docdop, alIoTponHble MOAUDUKALINU
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YI00pEHUIA.

Ob6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIC CTENCHH OKUCIEHHs. YTIIEePOJ, AJUIOTPOIHbIE MOIU(PUKAIINH, PACIPOCTPAHEHUE B
npupoze, pusnueckue u XuMUIecKkue cBoiicTBa. Ajcopouns. KpyroBopotT yriepoaa B mpupoe.
Oxkcunsl yraepoaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
HOJTyYeHHe U MPUMEHEHHE. DKOJOTHYeCKUe MPoOaeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TOTEIUICHHs KiIMMarta, MapHUKOBBIN 3¢ dekt. YrompHas kucimora u e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHE M TpuMeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanume  kapOoOHaToB B OBITY, MEIUIMHE,
MIPOMBINIJICHHOCTH U CEJIHCKOM XO35HCTBE.

[lepBoHayanbHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX YIIepoJa
(MeTaH, JTaH, OTHWJCH, AaleTWJICH, ATAHOJ, IJHIEPHH, YyKCycHas Kkuciora). IIpupogHbie
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, HPUPOAHBIA ra3, He(QTb), MPOAYKTHl HUX MepepadOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M WX POJM B JKU3HH 4YelIOBeKa. MarepuaabHOE EIHHCTBO
OpPraHUYECKUX W HEOPTaHMUECKUX COCTMHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IMOJIYYEHHE U IPUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemuus (V) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. Bakueimme
CTpPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn.

U3ydeHne 00pa3loB HEOPTaHMYECKUX BEHIECTB, CBOWCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPUA-WOHBI U HAOIIOJCHUE MPHU3HAKOB WX NMPOTEKAHUS, OIBITHI,
oTpakarolye (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCITOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHE € O0pa3laMu XJOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHWE ¢ oOpa3imamMu ceppl M €€ COCOUHECHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJICOMATEPHAIIOB), HAONIIOJCHWE TMporecca OOyraWBaHMs  caxapa TIOJ  JICUCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOI cepHOM
KHCJIOTHI, TPOBEJICHHE KaYeCTBEHHOW peakiMM Ha CyJb(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKHMMM CBOMCTBaMHU a30Ta, (ocdopa U UX COCAMHEHUU
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POChHOPHBIX yA0OpEHNUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA U (ocdar-uoH M H3ydYeHHE TPHU3HAKOB UX
MPOTEKAHUs, B3aWMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO



UCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3YUYEHHE MOJeNeld KpUCTANIMYeCKUX pEemIETOK aiamasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TIPOIECCOM aACcOpOLMU PacTBOPEHHBIX BEIIESCTB
AKTUBHPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHUBOTrasa, MOJy4YeHUE, COOMpaHHe, paclio3HABAaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4Y€HUE IPU3HAKOB MX IPOTEKAHMS, O3HAKOMIIEHHWE C MNPOAYKUIHUEH
CUJIMKAaTHOM MPOMBIIJIEHHOCTH, PELICHUE SKCIEPUMEHTANBHBIX 3a/1ad no TeMe «Baxueiimmne
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtasiibl M X COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHYECKHUX DJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumuueckux 3iemeHToB . 1. MenaeneeBa u cTpoeHust
atomoB. CTpoeHue MeTauioB. MerauiMueckas CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpspKeHUH MeTauioB. PU3MYECKMe W XUMUYECKUE
cBoiicTBa MeTayyioB. OOmme crnocoObl moxydeHusi MeTaioB. [IoHATHE O KOPPO3UU METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, 9yT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMHUYECKUX 31eMeHTOB /1.
W. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXJAE€HHE B Ipupoje. Ouznyueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
HICJIOYHBIX METAJVIOB U UX COCTUHEHUMN.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHnue B Ilepuogmueckoit
cucreMe xumuueckux sneMeHToB JI. M. MeHnpaeneeBa, CTpoeHHME UX aTOMOB, HaXOXKIEHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHusd M Kajblus. BaxkHeimme coenuHeHus
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuyeckux snemeHTtoB J[. WM.
MenpeneeBa, CTpO€HHUE aToMa, HaxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XuMHUYeCcKuX a3nemeHTtoB J[. H.
MeneneeBa, CTpO€HHUE aTOMa, HaXxoXJaeHue B npupojae. Ouznyueckue U XUMHUYECKUE CBOMCTBA
xkene3a. Okeuawl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTyYeHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
M3YYEHHE PE3YJNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOIBH30BAaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAJIBIUS M HATPHUS C BOJOU (BO3MOYKHO HCITOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJBI, TpoIlecca TOPEHUS XKeje3a B
Kucoposie  (BO3MOXKHO — HCIIOJNB30BAHHE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, [TMHKA, *kene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U OMKCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiisg ¥ KaJblus (BO3MOXXHO HCITOJIb30BAaHUE BUICOMATEPUAIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BaxkHel1ne MeTauibl U UX COSAUHEHUS.

XuMHus M OKpYyKaLias cpeaa

BemecTtBa m Marepuansl B TOBCEIHEBHOM JKM3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTPABJICHUSIX.



XUMHYECKOe 3arps3HeHHE OKpYyXKarollel cpefibl (MpeaenbHas TOMyCcTUMasi KOHLEHTPALUs
Beriects, naiee — [1/IK). Pons Xxumuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pas3ioB MaTepralioB (CTEKII0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUaIIbl).

Meosrcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBS3€H NMPU U3YYCHUH XUMHUH B 9 Kilacce OCYIIECTBIISAETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX ©CTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAay4YHbIH (HaKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPHUAITHI.

®usnka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJIHUKH,
TUAJICKTPUKHA, (OTOSJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYUHEI,
€MHULBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/b1, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, ’3KocucTeMa, MUHEpAIbHBIE YI0OpEeHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



2. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIN4HOCTHBIE pe3ylbTaThl OCBOCHHS IPOrPaMMBI OCHOBHOTO 00mIero 00pa3oBaHUsS
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKHMMH  COIMOKYJIbTYPHBIMH M  JTyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMU, NIPUHATHIMUA B OOIIECTBE NMPAaBWIAMH W HOPMAaMH IMOBEICHUS U
CIIOCOOCTBYIOT IpOIEccaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COIMATN3AINH 00YIaIOIIMXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMpPEHHE OIbITAa ACATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMS 3HAYCHUS XMUMHYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAanuei O MepeoBbIX JOCTHKCHUSX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPE/ICTaBICHNS O COLUMAIBHBIX HOPMAax W MPaBHIAX MEXKJINYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, =~ KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHO-HUCCIIeIOBATENbCKON, TBOPUECKOW H JAPYTHMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH NIPU BHITIOJIHEHUH YYeOHBIX, TO3HABATEIBHBIX 33/ad,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKM CBOWX TOBApPHUINEH C IMO3WIMM HPABCTBEHHBIX W
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMaHHS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHON Cpelol, o ponu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATENBbHOM paboThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B aJIbHEHILEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOorojsi, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS



nmpaBu 0€30MaCHOCTH TIPU OOpAaIlllEeHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHMW 10 XUMHHM, OCO3HAHHBIM BBIOOp MHIMBUIYaJbHOW TpPAEKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTb aJIalITUPOBATHCS B MPO(ECCHOHATBHOM Cpe/Ie;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0Oe€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U ICUXHUYECKOMY 30POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJlydaeMble MpPU H3YyYECHUH XUMHH, JJIS PEHICHUS
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COIIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B COCTaBC MeTaHpeIIMCTHI)IX pe?,y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33PEHUST OOIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HakKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U APYTOE.), KOTOPbIE UCMONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJATHBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOTO MBIINIJICHUA HpI/I OCBOCHHUH 3HaHI/If/'Ii
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHN (BBLACNIATH HMX XAapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYCECKHNX BCHICCTB U XUMHNYCCKUX peaKHHfI, yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

yMEHHE MPUMEHSITHh B Ipoliecce MO3HaHMs MOHATHS (IIpeJAMETHbIE U MeTanpeaMeTHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XHMHYECKOH peakiuu — TpU pelieHud ydeOHo-
ITIO3HABATCIIbHBIX 3aaad, C yLIéTOM ITUX MOIOCJIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
xapaKTepmoBaTL CymeCTBeHHBIe HpI/ISHaKI/I Hsyqaeme O6’BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUAX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YUEHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE IM0coOus, pecypchl MHTepHETa), KPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIOJIB30BaHUS HH(POPMALHUOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, JAUarpaMMaMu,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI PECTABIIATD MOJyUYE€HHBIE PE3yJIbTaThl T03HABATEIbHON JESATENIbHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOH I103HABAaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbD», KOOPAUHALIUS COBMECTHBIX JEUCTBUM, OIMpeeseHe KPUTEPHUEB M0 OI[EHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHHus Y4YeOHbIX M MO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIUSIX, OLIEHUBATh COOTBETCTBHUE MOJIYYEHHOT'O pe3yJIbTaTa 3asBJICHHOMN LU,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (enepalibHOM pabouyell TpOrpaMMoi, BBIJCISIIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CHUTYaIlHsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
AJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHULATEIILHOCTD, CTEIICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aToMa, XMMHYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCIJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAIIEKHOCTh BEILECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE TMEPUOJUYECKON 3aBHUCHUMOCTH CBOICTB XHMHUYECKUX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «TJaBHas moarpynma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMM CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMHUUECKOM peaklinu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
-CJICICTBEHHBIX CBSI3€M — U1l MU3YYEHUs CBOMCTB BEILECTB U XUMHUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE = METOJBI  TO3HAHUS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opyZOBaHUEM, a TaKXe IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIETIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPAHX U APYyTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: XUMUYECKUM SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSIPHBII 00BEM, PacTBOp, ANEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJIOTponus, amMpOTepHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHI M NPUMEHSATH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAMIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacTBOpPaxX HEOPraHWYECKUX COEAMHEHWMH, THUII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas mnoarpynmna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIo JIEKTPOHOB U pacHpeesIeHue UX M0 AIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U TJIaBHBIX NOArPYMN C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(puIUpoOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BELECTBA, XUMUYECKHE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIOKHBIX BEILECTB, IOATBEPXKAAsl ONMCAHNUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAHME TI'E€HETHYECKOHW CBA3M MEXIY BeleCTBaMHU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PeaKluii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMSI, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON pEeaKly;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHCIIOTO ra3a);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKaT-, cynbdar-, THJIPOKCHI-UOHBI, KAaTUOHbBI AMMOHHMS M HOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHHUs CBOMCTB BELIECTB M XMMHYECKHUX DPEAKIMM, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



3. TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmMmeHoBaHHe pa3gesioB H TeEM nudpoBbIe
Ne i/m P KoHnTpoJbHbIe IIpakTnyeckue (p )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
X — §]
1.1 ecifiiosﬂlzltza; 1(1) ;IITTCIZII;GCKOI?I 5 2 bubmorexa HOK
' p https://m.edsoo.ru/7f41837c
JIeSITEILHOCTH YeI0BeKa
1.2 BemecTtBa €CKHE pea 15 1 bubmmorexa [IOK
. TBA U XUMHUYECKHU KIIUHU
B peakl https://m.edsoo.ru/7f41837c
Htoro no pazneny 20

Paznen 2. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /I. U. Menaesieen

XuMuueckas CBA3b.

2.1

2.2

Ileproanueckuii 3aK0H U
[lepnonnueckas cucreMa XUMHUYECKUX
anemenToB /I. 1. Menneneena.
Crpoenue aToma

XUMHYECKasA CBI3b.

Hroro no paszneny

12

. CTpoeHne aTOMOB.

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c

bubnmnorexa LIOK
https://lesson.edu.ru/04/08

Paspnen 3. BaxkHeilune npeacTaBuTe/ M HEOPraHMYECKUX BeELeCTB

31 Boznyx. Kucnopoa. Ionsitie 06 5 1 bubmuorexa [JOK
' OKCHIAX https://m.edsoo.ru/7f41837c
3.2 Bomopon. [lonstre o kucmorax u coysx 6 1 but6mmoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://lesson.edu.ru/04/08
https://m.edsoo.ru/7f41837c

https://m.edso0.ru/7f41837c
33 Bona. Pacteopsl. [Torstue 06 7 bub6nmoreka [IOK
OCHOBaHHSIX https://m.edso0.ru/7f41837c
34 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 10 bubmuorexa [JOK
COCIMHCHUI https://m.edso0.ru/7f41837c
Hroro mo pazneny 28
Paznen 4. OKucCIMTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUU
41 OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC 5 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 5
PesepBHOE Bpems 3 brbmmorexa LIOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM nugpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XUMH4YECKHE PeaKkul
[loBTOpEeHnue u yrimyOneHue 3HaHUM Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmorexa LIOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEaKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
o | S 6
' PYHIHL -€P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snewemos VAcpynms ason googop i | 7 ;  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
24| snemenros Narpyms: Yeneponn 5 1 ,  BumorelloK
' ) PYIIEL poA https://m.edso0.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 htts://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BerntecTBa 1 MaTepuabl B J)KU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

4. IIOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KoaunuyecTBO 4acos

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabsnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pasznea 1. [lepBoHavaibHbIe XUMHYECKHE
MOHSITUA 1 bu6mmoreka [IOK
[Tpeamer xumuu. Posib XUMHUU B )KU3HU https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BemecTna
[TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 Bubmiorexa LIOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia
paboThI B 1a00paTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmorexa [IOK
. 1
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
IT 6orta Ne 2 «P
evecet (12 Tpiepe owHCTI HoBaperto 1 ,  BumoreloK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
ATOMBI U MOJIEKYJIBI 1 Bu6miorexa LIOK
y https://m.edsoo.ru/ff0d2a6c
XuUMHUYECKUE dTTEMEHTHI. 3HAKH (CUMBOJIBI) Bu6miorexa LIOK
) https://m.edsoo.ru/ff0d2be8
XUMHYECKHX 3JIEMEHTOBIO. [IpocThie u 1
CJIOKHBIE BEIIEeCTBA Bu6miorexa LIOK
B https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnnorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

Xumuueckasi popmyina. BaneHTHOCT bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae
9 aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
OTtHocCuTENbHAS aTOMHAs Macca. Bu6mnorexa LIOK
https://m.edsoo.ru/ff0d323c
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca
10 MaccoBas JoJIsI XUMHYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COCIMHCHUH https://m.edsoo.ru/ff0d350c
1 Pemenue 3a1au Ha HaXOXKJICHUE MAaCCOBOM
JIOJI AJIEMEHTA B COCIMHCHHUH
12 Komnuectso BemecrBa. Moiabs. MoisipHas bubnnorexa [HOK
Mmacca https://m.edsoo.ru/ff0d5230
13 Pemrenue 3a1au Ha KOJIMYECTBEHHBIC
OTHOIICHHUS B XUMHUHU
du3nYeCKre U XUMUYECKHUE SIBJICHUS. bubmorexa LIOK
14 Xumnueckas peakuus. [Ipuznaku u ycnoBus hitps://m.eds00.1/#0d37fa
. bubmmorexa LIOK
HPOTORATILL XUMIHOCKHX pedidin https://m.edsoo.ru/ff0d3a16
15 3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubnuotexa [JOK
XUMHYecKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus Koan4uecTBa, MacChl BEIECTBA bu6mmorexa [IOK
16 .
10 YPaBHEHHUSM XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
17 Pemenus 3a1a4 mo XUMHUYECKUM
ypaBHEHUSM
Knaccudukamus XuMHIeCKUX peakiuii
18 (COCI[I/IHq;HI/ISIHpaBJIO)KeHI/I}I 33.1\12611_[;11/1}1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4&HBI- bubmuorexa [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHIMKIoneauct. O0o0IEeHue 1
CHCTEMATHU3ALINS 3HAHUI

https://m.edsoo.ru/ff0d40c4

Konrponsnas padora Nel «BemecTBa u

bubmuorexa [JOK

20 XUMHUYECKHE PEAKIHI) https://m.edsoo.ru/ff0d4290
Pasznea 2. [lepuognyeckuii 3aK0H U
Ilepuoanyeckasi cucTeMa XHMHYECKUX
j1eMenTOB JI. . MenaeneeBa. CTpoeHue
21 aTOMOB. Xlrli[/[I/I‘{eCKaﬂI::BSBI) ’ Bubnuorexa LIOK
https://m.edsoo.ru/00ad9ffa
[TepBbie MOMBITKY KIACCHPUKAITUN
XUMHYECKUX d1eMeHTOB. [loHsATHE O
TPYIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3akoH u I[leprnoanueckas bu6mmoreka [IOK
29 CHCTEMAa XMMHUYECKHX 3eMeHTOB 1. 1. https://m.edsoo.ru/00ada52c
Menpeneesa. llepuoasl, rpymnisl, bubnnorexa [HOK
TOJITPYTIITBI https://m.edsoo.ru/00ada52c
23 Crpoenue atomoB. CocTaB aTOMHBIX SJIEP. bubmorexa LIOK
https://m.edsoo.ru/00ada342
24 Ms30ToMk bubmuorexa [JOK
https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
25 3J1TepMeHTOB Hepnr:)nnquKoﬁ cuctemsl /1. W. bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuKa XUMHUYECKOT0 DJIEMEHTA T10
26 eropnonoF:KeHmo B [leproandeckoii cucreme bubmorexa [JOK
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass Butmorexa LOK
27 pa3BUTHA HAayKku U npaktuku. 1. 1.

MenneneeB — y4€HBIM, IEAArOT U

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

rpak1aHUuH

28 HNonnas xumMuueckas CBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
29 KoBanenTHast nonsipHasi XuMH4YEeCKas CBS3b Bubmiorexa LIOK
30https://m.edsoo.ru/00adaab8
30 KoBasieHTHas1 HenosIpHas XUMHUYECKas bubmumoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
31 [ToBTOpEHME U cUcTEMAaTH3AIMS 3HAHUI 110
TEeMe.
32 KonTponbnas padora No2 «Ctpoenue bubnnoreka [JOK
aTOMOB. XMMHUYECKas CBSI3bY. https://m.edsoo.ru/00adb486
Pasnen 3. Baxkneiimme npeacraBuTesu
HEOPraHM4YeCKMX BellecTB bubnuorexa [JOK
33 Bo3ayx — cmech razo. CoctaB Bo3jayxa. https://m.edsoo.ru/ff0d448e
Kucnopos — s1emMeHT ¥ IpoCcToe BEIIECTBO. bubnmnoreka [JOK
O30H. ®U3MUECKUE U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d4614
KHCIopo/ia (peakiiui OKUCICHUS, TOPEHHE).
CriocoOsl Mosty4eHus KUCI0po/ia B
34 1a00paTOPUM U MMPOMBIIIIICHHOCTH. bubnuotexa [JOK
[Tpumenenue xkucnopoaa. [lonsrue o6 https://m.edsoo.ru/ff0d497a
OKCHJIax.
TennoBoi 3 PexT XMMUIECKOI peaKIuu,
MOHATHE O TEPMOXUMHUYECKOM YpaBHEHUH,
35 9K30- U 3HI[O’II“)epMI/I‘-IeCKI/IX peazlfnﬁx Bubmiorexa LIOK
https://m.edsoo.ru/ff0d4790
Pemenne 3a1a4 mo TepMOXUMHUYECKUM
ypaBHEHUSM
36 Tomnuso (HedTh, yroiab U METaH). bubnnorexa [JOK

3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

MpeAOTBPAILCHUS

[IpakTrueckas padota Ne 3 o Teme

37 «ITony4yenne u coOupanue KHCIOpoaa Bu6mnorexa LIOK
- ’ https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE €ro CBOMCTBY
Bonopoa — sneMeHT u mpocToe BEIIeCTBO. bu6mmoreka [IOK
38 Haxoxnaenue B ipupoge. dusnyeckue u https://m.edsoo.ru/ff0d4dd0
XUMHUYECKHE CBOMCTBA BOIOPOA. bu6mmoreka [IOK
[TpumeneHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
39 CrniocoOslI nosty4eHus BOAOPOa B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 110 Teme
40 «l?lonyqeﬂne u EO6I/IpaHI/IC BOJIOpOA bubmmoreia LIOK
Ny ’ https://m.edsoo.ru/ffod4f42
W3Y4YECHHE €ro CBOMCTB)
N " bubnuorexa [JOK
41 Mounsipabiii 00BEM razoB. 3akoH ABOrajpo https://m.edsoo.ru/ffod542e
Brruucnenus o0béMa, KoIuvecTBa BEIISCTBA
42 ra3a o ero U3B€CTHOMY KOJIMYECTBY B bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BElIeCTBa UITU 00BEMY
Beraucnenus 00EMOB ra30B 110 YpaBHEHUTO
43 pEeaKIy Ha OCHOBE 3aKOHA o6séz£n,1x bubmorexa HOK
N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI Ta30B
44 du3nyeckre 1 XUMHUUECKHE CBOIICTBA BOJIHI. bubmorexa HOK
https://m.edsoo.ru/ff0d587a
Bona kak pacrBopurens. HacslleHHbIE U bubmuorexa [IOK
45
HEHACBHIIICHHBIC PACTBOPBI. https://m.edsoo.ru/ff0d5b40
46 MaccoBas 1011 BelllecTBa B pacTBOpeE bubmorexa LIOK
https://m.edsoo.ru/ff0d5b40
47 Pemrenue 3amay Ha HaXOXKIEHUE MAaCCOBOM
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JI0JIM BEIIECTBA B PACTBOPE

[IpakTrueckas padota Ne 5 o reme
«ITpuroroBiieHrE pacCTBOPOB C

bubmuorexa [JOK

48 orpeeIEHHON MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
49 [ToBTOpEHME U cucTEMAaTH3AIMS 3HAHUI 110
TeMe
50 KonTponbnas padota Ne3 «Baxkneiiniue bubnnoreka [JOK
IPEACTaBUTEIIN HEOPT.BEIICCTB» https://m.edsoo.ru/ff0d6342
51 Oxcupel: cocTaB, KIacCHPUKALINS, bubnuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOMCTBA
52 KI/ICJ‘I};THHX OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
bu6nmoreka [JOK
53 OcHOBaHWMsI: COCTaB, KIIacCUPUKAIHS, https://m.edsoo.ru/ff0d67ca
HoMeHKkatypa. [lonstue 00 nHAMKaTOpax bubnmnorexa [JOK
https://m.edsoo.ru/ff0d59e2
54 [TonydyeHnue u XuMHU4YeCcKue CBOWCTBA bubnnoreka [JOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukanms bubmorexa [JOK
55 ’ ’ https://m.edsoo.ru/ff0d50d2
HOMEHKJIaTypa
56 [TonydeHre u XUMHUYECKUE CBOWCTBA KUCIOT Bu6miorexa LIOK
https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpPa, CIIOCOObI bubnmnoreka [JOK
57 .
MOJTyYeHH S, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
58 [TpakTrueckas padota Ne 6. Permenue bubmuorexa [JOK
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SKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX
COCTUHEHUN

https://m.edso0.ru/00ad9b7c

59 I'eneTnyeckas cBs3b MEXKIY Kilaccamu bubmumoreka [IOK
HEOPraHUYeCKUX COCITUHECHUIH https://m.edsoo.ru/00ad9a50
60 Kontponbnas padota Ne3 "OcHOBHBIE bubnuorexa [JOK
KJIaCChl HEOPTaHUYECKUX COeTUHCHHI" https://m.edsoo.ru/00ad9ela
Paznen 4. OkucanTeIbHO-
BOCilTaHOBI/ITe.]IBHbIe peakuuu bubmorexa LIOK
61 DIEeKTPOOTPHUIIATEILHOCTh ATOMOB hitps://m.eds00.1/00adaah8
XUMHYECKHUX 3JIeMeHTOB. CTEIeHb bubmmorexa LIOK
https://m.edsoo.ru/00adae28
OKHCIICHUS
62 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/00adb076
63 OKHCIIMTENIN U BOCCTAHOBUTEIIH bubnuorexa LIOK
https://m.edso00.ru/00adb076
64 OcHOBHBIE KJIacChl HEOPTaHUYECKUX
coeauHenuii B ceete OBP
KonTponbnas padora Ne4 no teme
65 «OKHCITUTETLHO-BOCCTAHOBHUTEIIbHBIC
peaxuu»
66 PesepBHblil ypok. O60011eHne u bubnnorexka [JOK
cUcTeMaTU3alvs 3HaAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00011IeHNE 1 bubmuorexa [IOK
cUucTeMaTU3alvs 3HaHUI https://m.edso0.ru/00ad9cb2
68 PezepBHblit ypok. O0001eHNE 1 bubnuorexa [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIC
padoThI padoThI pecypchl

Pa3gen 1. BemnecTBo 1
xummnuyeckue peakuuu (174.)
[leproanueckuii 3aKoH. 1 bubnnorexa [HOK
[Mepuoanyeckas cucrema https://m.edsoo.ru/00adb59e
XHMHUYECKUX djieMeHToB /I, U.
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMWCTB XEMI/IHGCKHX 3JIEMEHTOB 1 Bubnuorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB
Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo0.ru/00adb7e2
Bupl XuMU4ecKon CBS3W U THUIIBI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel
«IToBTOpenue u yrnybnenue 1 1
3HaHUN OCHOBHBIX Pa3/IesioB Kypca
8 Kmacca»
Krnaccudukanus XuMuueckux 1 bubmuorexa [JOK
PeaKIuii 0 Pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XUMUYECKOUN
peaKkiuu. HOHSII”)FI/IC 0 TOMOTEHHBIX H 1 bubmorexa LIOK

https://m.edsoo.ru/00adbe9a

TeTePOTreHHBIX PEaKIIUIX
IlonsTHe 0 XUMHYECKOM 1 bu6mmoreka [IOK
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PaBHOBCCHUU. q)aKTopr, BIIHMAOIINC
Ha CKOpPOCTb XHMHYECKOM pC€aKknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

https://m.edso0.ru/00adc28c

paBHOBECHs
9 OxucCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIMTHYECKOM
10 l[I/IC(IJ)OIII/IaIII/II/I.pCI/IJII)HBIC U ciadbie Bubnuorexa LIOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakinii bubmorexa LIOK
https://m.edsoo.ru/00add448
XHWMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JTUCCOTTHAITUT
XuMHYECKHE CBONCTBA COJICH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
B https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 [TonsiTue o runponuse conen bubmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 AT bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTraeckas padora Ne 1.
16 «II))CI_HCHI/IC 3KC1'[pepI/IMeHTaJIBHBIX bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a9»
Kontponbnas padota No2 Butmorexa LOK
17 «INEKTPOIUTHYECKAS

nucconuanusg. XuMu4eckKue

https://m.edsoo.ru/00addec0
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peakuuu B pacTBOPAX»

Pa3gen 2. HeMeTaJJIbI M BX
coeTMHEeHUs

bubmuorexa [JOK

18 06 :
HHat xap aKTeprCTHKa HaIoreton https://m.edsoo.ru/00addfe2
XUMHUYECKUE CBOMCTBA HA IPUMEPE
XJjopa
X .C
19 xummseoxie caofiersa, noyserc b orera LIOK
> Oy ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
I1 6ota Ne 2
20 dlorysene commoit kneors, biorera LIOK
y . ’ https://m.edsoo.ru/00ade348
HU3YYCHUC €€ CBOUCTB»
B
20 xuwscers peastai, i o bimnorera LIOK
pearint, A https://m.edsoo.ru/00ade488
U3 pCarcHToB J1aH B N30BITKE
99 OO6mr1ast xapakTepuCTHKA SJIEMEHTOB bubnuoteka [JOK
VIA-rpyrmrmsl https://m.edsoo.ru/00ade64a
AJ'IJ'IOTpOl'IHLIe MOI[I/I(I)I/IKaI_[I/II/I CCPBHI.
Haxoxnenue cepbl u eé bubnnoreka [JOK
23 .
COEIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHAMHUYECKHE CBOMCTBA CEPBI
C
2 quomicexne n xivmcere b morera LIOK
. https://m.edso00.ru/00ade802
CBOUCTBA
O .C
25 duamicoxne n ximcere biGmorera LIOK
. https://m.edso0.ru/00adea28
CBOMCTBA, IPUMCHCHUC
26 XUMUYECKHE peakliny, JIexalire B bubnnorexka [JOK
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OCHOBE ITPOMBIIIJIEHHOTO CII0c00a
MOJIy4YEHHUSI CEPHOMN KUCIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpYKaroIllen cpeibl
COETUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

https://m.edsoo.ru/00adec8a

bubmuorexa [JOK

27
BBIXO/Ia MPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTUKa dJICMCHTOB
VA-rpynmnsl. A30T,

28 bu6mmoreka [IOK
PAcnpOUIPatEiiie B HPUpPOAE, https://m.edsoo.ru/00adeea6
(bu3HUYeCKre U XUMUYICCKUE
CBOMCTBa

2 AMMMaK, ero q)munqecxne i Butmorexa LOK
XUMUYECKHE CBOWCTBA, TIOJyUCHUE https://m.edso0o.ru/00adf004
Y IPUMCHEHUE

- Hl?IaKTqucxa;I pabota Ne 3 o Teme Bu6morexa LIOK
(CIOTYTICHIE aMMHIEALE, HEYHCHHe https://m.eds00.ru/00adf180
€ro CBOMCTB)

31 A3OTHas KUCIOTa, €€ (hu3ndecKkue u bu6nmoreka [JOK
XUMUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH

“ aMM6OHI/ISI 13 K;(quTBe MUHEPATbHBIX BuGmiorexa [IOK
YAODPCHIH. JHMUHCOROS . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEeH cpepl
COCAMHEHMSIMH a30Ta

. Vv
®docdop. Oxcnn pochopa (V) u Butmorexa LOK
33 docdopHas kucinora, pu3UIECKue 1

XHUMHUYCCKUC CBOﬁCTBa, MOJIYUCHUC

https://m.edsoo.ru/00adf68a
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Hcnonp3oBanue GocgaToB B
Ka4eCcTBE MHHEPAIbHBIX

bu6mmorexa [IOK

34 yI00peHui. 3arpsa3HeHIe https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
VYraepon, pacipocTpaHeHUE B
35 HpI/IpEl[i[ gmmlt){ecxie u Bu6mnorexa LIOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunel yraeponaa, ux pusndeckue
Y XHMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOTIEMBI bubmmoreia LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHast KUCIOTA U €€ CONn Bubmiorexa LIOK
https://m.edso0.ru/00ae006¢
ITpakTruyeckas pabora Ne 4 o Teme
38 "[TonyueHune yriekucioro rasa. bubnmnoreka [JOK
KauecTBeHHas peakiiys Ha https://m.edso0.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 oprpaHI/IquKI/IX BEIECTBAX KAK O Bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yTIepoaa
40 Kpemuuii u ero coenunenus Bubmiorexa LIOK
https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemrenne skcnepuMeHTAIBHBIX bubnnorexka [JOK
3aja4 1o Teme «Bakueiime https://m.edso0.ru/00ae0bf2
HEMETAJLIBI U MX COCTUHCHUS
42 KonrtponbHas pabora Ne3 bubnuorexa [IOK
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«BaxHen1me HeMeTaIbl U UX
COCTUHEHUSI

https://m.edso0.ru/00ae0e18

Pa3nen 3. MeTajibl 4 UX
COeTHHEHUSA

OOm1ast xapaKTepUCTHKA
XUMUYECKHX DJIEMEHTOB —

bubmuorexa [JOK

43 MeTaJlI0B. MeTajinueckast CBSI3b U https://m.edso00.ru/00ae103e
MeTaJUTH4ecKasi KpucTainaecKas
pemérka. Gu3ndyeckue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.
44 DNEeKTPOXUMUYECKUN P bubmmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cnocoObl MOTYYSHHS
MetaiutoB. CriiaBel. Beraucienus
45 110 YPAaBHEHMSM XUMHUYECKUX Brbmiorexa LIOK
. https://m.edso0.ru/00ae1156
peaxiui, ecu OJJUH U3 PEeareHToOB
COJIEPKUT MPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmmoreia LIOK
https://m.edsoo.ru/00ae1278
47 [llenounble MeTAILITBI bubmorexa LIOK
https://m.edso0.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJIusI https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNbHBIE METATIIBI — bu6mmorexa [IOK
KaJIbIUHA U MarHui https://m.edso0.ru/00ae15e8
. bu6mmoreka [JOK
50 Baxneiime coemUHEHUS KAJIbIU

https://m.edsoo.ru/00ael15e8
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O0001IeHYE ¥ CUCTEMATU3 AU

51 .
3HAHUU
59 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
yCTpaHeHHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "}EéCTKOCTL BOII)[LI A METOJIBI €6 bubmmorexa [JOK
\ https://m.edsoo.ru/00aelae8
yCTpaHeHus
54 J— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [HOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>0 AKeneso https://m.edso0.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnuoteka [JOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cCUcCTEMaTU3AIIHS
3HAHUU
ITpakTruueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubnuoreka [IOK
3aa4 1o Teme «Bakueiime https://m.edsoo.ru/00ae3de8
METAJITBI ¥ UX COCTUHEHUS)
Borurcnenus no ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CIIU OJUH
W3 PEareHTOoB JIaH B U30BITKE UITN bubnmoreka [JOK
60
COJEPKUT pUMeCH. Bhraucienus https://m.edso00.ru/00ae1750
MAacCOBOM J0JIM BBIXOJa TPOAYKTa
peaknuu
61 O06o0061eHre U cucTeMaTH3amus
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3HAHUH

KontponbHas padota No4

62 «Baxueime MeTamibl 1 UX 1
COCITUHEHUS
Paznen 4. XumMusi 4 OKpysKaromas
63 cpeaa 1 bu6mmoreka [IOK
BemiectBa 1 MaTepuaisl B https://m.edso0.ru/00ae3f50
MOBCEJHEBHOW KU3HU YEJIOBEKA
XUMHYECKOE 3arpsi3HEHUE bubnnoreka [JOK
64 . 1
OKpYKaroIIel cpe/ibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pereHnn 1 bubnnorexa [HOK
IKOJIOTMYECKUX MpodiieM https://m.edsoo.ru/00ae4270
66 PesepBHrliil ypok. O6o01enue u 1 bubnunoreka [JOK
cHCTeMaTH3aIus 3HAHU https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00011eHNE U 1 bubnuoreka [IOK
CHCTEMATH3aLHs 3HAHWI https://m.edso0.ru/00adb33c
68 PesepBHblil ypok. O6001eHue u 1 bubnnoreka [JOK
cUCTEMaTU3alUsl 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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5. YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus, 8 kinacce/ ['abpuensa O.C. — 8 uza., nepepad — M.: Ipoda,2019

* Xumus, 9 knacc/ 'abpuensua O.C., Octpoymos U.I"., CnaakoB C.A., AKIIMOHEpHOE
obmmectBo «M3narenscTBo «lIpocBemenuney, 2019

tabnuupel: [lepuonnyeckas cucremMa xumuueckux snemeHToB JI.M1.Menzeneesa, Tadnuia
PacTBOPUMOCTH, FIEKTPOXUMHUUYECKHUH PsiJi HAPSHKEHUS! METAIJIOB

METOAUYECKHUE MATEPUAJIBI J1JIsA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIli-ypoBeHb.-Peann3zamms-
tpeboBannii-OI' OC-0cHOBHOr0-00111er0-00pa3oBanus.-Meronnueckoe-mocodune-wis-yunurens. pdf

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HHTEPHET

https://educont.ru/?utm_source=eljurhttps://edu.skysmart.ru/https://resh.edu.ru/https://uchi.r
u/https://www.yaklass.ru/



https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://educont.ru/?utm_source=eljurhttps://edu.skysmart.ru/https://resh.edu.ru/https://uchi.ru/https://www.yaklass.ru/
https://educont.ru/?utm_source=eljurhttps://edu.skysmart.ru/https://resh.edu.ru/https://uchi.ru/https://www.yaklass.ru/
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