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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1nO XUMHUM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA HA OCHOBE TpeOOBAHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIETO0 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe deaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHLEIMIIUU NPEnoaBaHus Yy4eOHOro npeaMera « XuMHUsH)
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o xumuu JOa€T TpEACTaBICHHUE O LENAX, OOHIed cTpareruu
oOy4eHusi, BOCHHUTAHUS U PAa3BUTUS OOYYAIOIMIMXCA CPEACTBAMHU y4eOHOTO
npeamera, YCTaHaBIIUBAET 00s3aTeNIbHOE MIpEAMETHOE COJIepKaHue,
peAycMaTpUBaeT paCHpEleiICHUe €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE IO
pazielnaM M TeMaM MPOrpaMMbl IO XUMHUHU, OMNPENENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKU co/iepKaHus, PEKOMEHyEMYIO
MOCJIEI0BATEIbHOCTh ~ M3YYEHHUS] XUMHUU C YUYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXXHOCTU —MpeaMera  JiJis
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkkKe TPeOOBaHMIA K
pe3yibTaTam 00y4YeHUs XUMUU Ha YPOBHE 1IEJIeH M3yUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENILHON JI€ATEIbHOCTH O0O0YyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUsl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHHS MUPOBO33PEHUS
0o0ydJaromierocsi, ero MmpejcTaBICHUN O MaTepPUATLHOM EIMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (OopMUpPYEMbIE€ XUMHEH NPEJICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, IHEPrEeTUUYECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CHOCOOCTBYET  peaju3aldd  BO3MOXKHOCTEM  JUIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 00I1Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
00y4aroIuxcsi, HAaBBIKOB HMX CaMOCTOATENIbHOM  y4eOHOM  JeATEeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIHMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOABI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YYArOIINXCS,;



Croco0CTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B DKOJOIMYECKOE
00pa3oBaHUE O0yJArOITHUXCSI.

JlanHple HampaBiieHUs B OOYYEHMM XHMHHM OOECHEYHMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJarorudyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOrO 00ILero o0pa3oBaHUsI OPUEHTHPOBAH HA
OCBOEHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XWMHH, OCHOB
HEOPraHUYECKOM XWMMM W HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX IOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa copep:aHHsl MpOrpamMMmbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTo nozaxoza k €€ uszydyeHuro. CoaepkaHue CKJIaAbIBACTCS U3 CHCTEMBI
MOHATHA O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpPTaHM30BAaHBI MO MPUHIUILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
pPa3HOro ypoBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. . MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHMS O CTPOCHHMM aTOMa U XUMHUYECKOU CBSI3H;

— TMpeICTaBlIeHUNA 00 BIEKTPOJUTUYECKONM JNHCCOUMALMUA BELIECTB B
pacTBopax.

Teoperndyeckue 3HaHMS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJIHOTO
YPOBHS K JAPYroMmy, BBIMONHAA (YHKIUU OOBSICHEHHS U TMPOTHO3UPOBAHUS
CBONWCTB, CTPOCHHSI U BO3MOYKHOCTEH INPAKTUYECKOIO0 NMPUMEHEHHUS WU IMOJy4YECHUS
M3Y4aeMbIX BEILECTB.

OcBoeHue TMporpaMMbl [0 XHMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABJICHNUS O XMMUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NPUPOJbI, LEHHOCTHOTO OTHOUIEHWS K HAy4YHOMY 3HAaHHMIO U
METOJaM IO3HAaHMUS B Hayke. M3yuyeHne XMMUM NPOUCXOAUT C NPUBJICUECHUEM
3HaHUH M3 paHee U3YYEHHBIX YYEOHbIX HpeaMeToB: «OKpyXKaoUi MHP»,
«buomorus. 5-7 kimacce» U «dusuka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHYECKON HAayKHd Kak O0JacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpBI.
3ajaya y4yeOHOro IpeaMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUMH,
JOCTYIIHBIX O0OOIIEHHIT MHPOBO33PEHUYECKOIO XapaKTepa, sfA3blKa HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHWS TPU H3YYCHUU BEIIECTB U
XUMUYECKUX PEaAKIui, B HOPMUPOBAHUH M PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-IO3HABATEIIbHOW M Yy4eOHO-UCCIIEeI0BATEIbCKON
JEeSTeIbHOCTH, OCBOCHHM NPaBWJ O€30MacHOro OOpalieHus C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yueHun XMMHUKU HAa YPOBHE OCHOBHOTO 0011ero o0pa3oBaHUs BaXXHOE
3HaUYCHUE MPUOOPENH TaKue IeNIH, KaK:

— (¢opMUpOBaHHE WHTEIJIEKTyalbHO pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEJIbHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCcKoe MpuoOIIeHHe
o0ydJarommxcsi K CaMOCTOATENbHON I103HABATEIBbHONW JIESITEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOLUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yCIOBHM, CTOCOOCTBYIONMIUX MPUOOPETEHNIO 00YyUaIOITUMUCS
OMbITa PA3HOOOPA3HON JESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3TUYHBIX BUJOB ICSITCIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATBHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCIE YMCHHHA OOBSCHITH W OICHUBATH SBICHUS
OKPY’KAaIOIIET0 MHpA, WCIOJB3yS 3HAHWUS W OIBIT, MOJTYYEHHBIE TPHU HU3YYECHUU
XUMUHU, TPUMEHSITh WX TMPU pPEIIeHUH MpoOdjieM B TOBCETHEBHOW KU3HU U
TPYJIOBOM 1€ATENbHOCTH;

— ¢opmupoBaHHe Yy OOyYaOMMXCA TYMAHUCTHYECKUX OTHOIICHHA,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHUX 3HAHUM I BBIPAOOTKH HKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEJIEHUS B OBITY W TPYHOBOM JEATEIBHOCTH B LENAX
COXPaHEHMs CBOETO 340POBbs U OKPYKAIOLIEH IPUPOJHOM CPEIbL;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIsS M HANpPaBIEHHOCTU AATbHEHIIEro
00y4eHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX IS H3Y4YEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 4aca B HEJICIIO).



Conepmamle BOCIIHTATECJIbHOI'O IIOTCHIIMAJIA YPOKA:

[Ipy n3ydyeHUM MMEHHBIX PEAaKLUH, MpaBUi U 3aKOHOB B 8-11 kiaccax Ha
YpPOKaxX XHUMHUU HPOUCXOJUT BOCIHUTAHHUE TI'PAXKITAHCTBEHHOCTH, MNATPUOTU3MA,
YBaXEHUSI K MpaBaM, cBOOOJaM M 00s3aHHOCTAM uejoBeka. C ydaliuMHCS MBI
oOparaemMcsi K MMEHaM BEJIMKUX YUEHBIX, BHECIIMX OCCIEHHBII BKJIAJ B pa3BUTHE
xumuu: M.B. Jlomonocoga, JI.1. Menneneera, A.M. bytneposa u ap. [Ipu 3Tom
NoAYEPKUBAEM UX MPUHAMJIEKHOCTH BellKoi Poccum, oOpamiaem BHUMaHUE, YTO
Hapsy C BBIAAIOIIUMHUCS YUEHBIMU APYTUX CTPAH Y HCTOKOB MUPOBOM XMMHUHU KakK
HAYKU CTOSUTH M pycckue yu€Hbie. M3ydenne Ouorpaduii yu€HbIX, UX TBOPUECKOU
NEATENIbHOCTH, KU3HEHHBIX IPUHILMIOB, HPABCTBEHHBIX MOCTYIKOB BBI3BIBAECT
OO0JIBIION MHTEPEC Y MIKOJIbHUKOB, CTUMYJMPYET UX MOBEACHHUE U ACSITEIbHOCTb.
[Tpn 3TOM y ydamumxcsi BOZHUKAET BIIOJHE €CTECTBEHHOE YyBCTBO T'OPAOCTU 32
CBOIO CTpPaHy U CBOMX BBIIAIOIIMXCS COOTEUYECTBEHHUKOB.

Pa3BuTtne Takmx IeHHOCTEH, Kak JIF0OOBb K Poccum, cBoemy Hapomy,
CBOEMY Kpar BO3MOKHO IPU M3YUYEHHH XUMHYECKHUX AJIEMEHTOB METAILIOB U
HeMeTauioB. PaccMmarpuBaercst o0nacTb MX NMPUMEHEHUS, BbITEKAoIas U3 HMX
CBOMCTB, IpPU 3TOM MPOHUCXOAUT 3HAKOMCTBO C JOCTOINPUMEYATEIbHOCTIMU
Poccun, mamsTHUKaMH KyJabTYpbl W apXUTEKTyphl (anmMmasHeii donHa, llaps-
nymika, [{apb-KOJOKOI U T.11.), YTO BBI3BIBAET UHTEPEC Y MOJPOCTKOB, >KEJIaHUE
NOCMOTPETh M TO3HAKOMUTbCS ¢ HUMH nobnmxe. Hama crpana Oorara
MOJIC3HBIMH HMCKOMaeMbIMH: Ha TeppuTopuu Pecnybmuku Kapenuss moxHO
OOHapy>XWMTh 3amachl JKE€JIE3HOM pyJIbl, TUTaHA, Mpamopa, CIIOJbl, arara,
Pa3HOBHJIHOCTM TIpaHaTa W po30BOro ksapua. EnumHcTBeHHOe B Poccum
IPUPOAHOE MecTopoxaeHue wmyHrutra. Ha stor dakr obs3arensHO oOpaiaeM
BHUMaHHE TpHU u3ydeHuu TeMbl «Metamnel. Hemeramney (9 knacc). Ynpensem
BHUMAHUE MECTOPOXXICHHUIO Xene3Hoh pynbl B Kapemmn, uro dopmmupyer
JT1000BB K CBOEH Majioi pojHHE.

XuMHsl — HayKa dKCIIEpUMEHTalbHas. BhINonHss npakTudeckue padboThl U
7a00paTOpHbIE OIBITHI, y4YalllMecs IMOHUMAIOT, 4YTO TPYAUTHCS — 3HAUYMUT
00lyMbIBaTh TOT WJIM MHOM CMNOCOO JEUCTBUNA, HUX MOCIEI0BATEIbLHOCTD,
IPOSBIIATh CMEKAJIKY U YMeHHe. Ha ypokax XMMuu pa3BUBaeTCs KyJbTypa TpyAa,
KOTOpas IpearoiaraeT pasyMHOE COYETAaHWE TPyJAa U OTAbIXa, MEPEKIIOYEHUE
Pa3IMYHBIX BUJOB ACSTEIBHOCTH, OOECIEUEeHUE BBICOKOTO KayecTBa pabOThI.
Uepe3 OTBETCTBEHHOE BBHIMIOJIHEHHE JOMAIIHMX 3a/laHuid, MOJATOTOBKY CBOETO
paboyero Mecra, JUCHUIUIMHUPOBAHHOCTb M  yCEpJIHME  BOCIHMTHIBAETCS
TPYIOJTFOOHE.

Bocnutanve TBOpPYECKOrO OTHOIIEHUS K YYEHHIO, TPYAy, IKU3HU
IPOUCXOAUT uepe3 (OPMHUPOBAHHE OEPEKHOTO OTHOIICHUS K UMYILECTBY
OJIHOKJIACCHUKOB, KaOWHETA, IIKOJIbI, K Y4€OHBIM MOCOOUSM U T.I.



[Ipn W3ydYeHUM OTAENIBbHBIX XUMHUUYECKUX HJIEMEHTOB, UX HAXOXKICHUS B
PUPOJIE, BIUSHUS HA OPTaHU3M YeJIOBeKa (OPMHUPYETCS IIEHHOCTHOE OTHOIIICHUE
K 3/I0POBBIO U 3JI0POBOMY 00pa3y >KU3HHU.

OaHUM U3 TUYHOCTHBIX PE3yJIbTATOB OCBOCHUSI XUMUU SIBISIETCS U3YUCHUE
COIMAJILHBIX HOPM, MPaBUJ TOBEIEHHUS, poyieil U (HOpM KU3HU B COLIUYME,
MPUPOJIC U YACTHOM KU3HU Ha OCHOBE HKOJOTHUECKON KYIbTYpbl U 0€30IACHOIO
oOparieHusi ¢ BelmecTBaMu W marepuanamu. st peanusanuu 3KOJIOTHYECKOTO
BOCIIUTAHUSI TIPU HW3YYEHUU IIKOJBHOTO Kypca XUMHUHU MpeycCMaTpUBAIO
O3HAKOMJICHHE YyYalllUXCid ¢ XUMUYECKMMHU TmpobiieMamu d3Kojoruud. Ha
OOJIBIIMHCTBO IKOJIOTUUYECKUX BOIMPOCOB OTBETHI UIIYT CAMU YUCHUKH, BBITTOIHSIS
JOKJaJ, TPOEKT €  DJKOJOTMYECKUM  cojaepxkaHueMm. Hcmnosb3oBaHue
HKOJIOTMYECKOTO MaTepuajga BMECTE ¢ IPOrpaMMHBIM MaTEpUAIOM aKTUBU3UPYET
UHTEpPEC K TMpeaMeTy, pa3BUBaeT MOTPEOHOCTh OOIIEHUS C TPHUPOAOH,
BOCIIUTHIBAET OTBETCTBEHHOCTh B JIMYHOM TOBEJEHUM M Pa3IUYHBIX BHJAX
NeATENHbHOCTH, (DOPMUPYET HABBIKH MO OCPEIKHOMY HCIOIH30BAHUIO, 3AITUTE H
YIYUYILIEHUIO OKPYXKAIOIIEH CPEJIbL.



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BemlecTB. [loHsAiTHE 0 MeToax MoO3HaHMS B XUMHUU. UMCThIE BELIECTBA U CMECH.
Crioco0nI pa3jeneHust cMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajleHTHOCT aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAs aTOMHas —Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas J10Ji1 XMMHAYECKOI0 3JIEMEHTa B
COCJIMHECHUH.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBs3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

OU3NYECKNE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKIMSA U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Kiaccubuxarus
XUMHUYECKUX PeaKIui (COeTUHEHNs, Pa3I0KEHUS, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYJ0M, mpaBujiaMu paboThl B JaOOpaTOpUU U
npuéMaMu oOpamieHus ¢ J1abopaTOPHBIM 00OPYyIOBAaHUEM, U3yUCHUE U OMHCAHHE
dbu3nUecKkux CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
¢busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMO/JICUCTBUE Meja ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKHX peakiuid (pas3yioKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHE THAPOKCHUIIA
menu (I1) mpu HarpeBanum, B3auMojieicTBUE kele3a ¢ pactBopoM coiu meau (II),
M3YUEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (uibTpOBaHUE,
BbI[IApUBaHUE, JUCTUIUISAIUA, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHON
comv, HaOJIOJEHWE W  ONMWCaHWe  pe3yJIbTAaTOB  MPOBEJCHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHME MOJEJIE MOJIEKYII
(IrapocTepKHEBbIX ).

BaxHeilne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razos. CocrtaB Bo3zmyxa. Kucimopoa — 3iemMeHT u mpocToe
BemecTBO. Haxoknenue kucimopoga B Tpupoje, (HU3UYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. I[lpumenenue kucinopoga. CrocoObl



NOJIyYEHHUs] KHUCIOpOJa B Ja0Opatopud U HOpoMbIIUIeHHOCTUH. Kpyrosopot
Kuciopoza B mpupoae. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3hdekT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: yrojap W METaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHUE MapHUKOBOTro 3 (dekTa, pa3pylieHrne 030HOBOrO CJIOA.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kucnotsl u conu.

Mosnsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

@dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHbIE PAacTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BElIECTBa B pacTBOpe. XMMHUYECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pactBOpoB B npupoje U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHue NpupoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarnus neopranmdeckux coenuHenmit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, amMQOTEepHbIE) U
HecosieoOpaszyrome. Homenknarypa okcuaoB. Dusmyeckue U XUMHUYECKHE
cBomcTBa OKCUAOB. [loyueHne okCuaoB.

OcHoBanus. Knaccudukauust ocHOBaHMI: IENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHumil. PH3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [loryuyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kucinor. Gusudeckue u
XAMUYECKUE CBOMCTBa KuCIOT. Psan aktuBHoctu MertaoB H. H. bekerosa.
[lonydeHne KUCIoT.

Comu. Homenkiarypa coieil. @U3nyeckue U XUMHYECKUE CBOMCTBA COJICH.
[TonyueHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpoAa B BO3yXe, ITOIyYEHHUE,
coOupaHue, pacno3HAaBaHME M U3YYEHUE CBOWCTB KHUCJIOpOaa, HAOI0IeHNe
B3aMMOJCHMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
NpeKpaileHus TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
ONKMCaHUE HX CBOMCTB, MOJydyeHHE, COOMpaHUE, pacClO3HABAaHUE M H3y4YEHUE
CBOMCTB BOJIOpOJia (ropeHue), B3auMojieicTeue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOXXHO HCIOJIb30BaHUE BHUACOMATEPHAIIOB), HAOIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHUS BELIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOABI C METAJIaMHU
(HaTpyeM ©  KaibllMeM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3sLOB HEOPraHWYECKHUX BELIECTB pPAa3JMYHBIX KJACCOB,
HAOJII0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumojeiicTBus okcunga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKUMi HEUTPAIM3aLHUH, IOIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa JIPYyTMM K3 PacTBOpa COJM, PELICHUE
SKCIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaxHeWmne KiacChl HEOPTaHUYECKUX
COCAUHEHUI.

IHepuoagnuecknii 3akoH u Ilepuoamyeckas cucremMa XUMHYECKHX
yiemenToB JI. WM. MenpaeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBf3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCH(DUKAIIUU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
IpYIIax CXOJHBIX 3JIEMEHTOB (ILEJIIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OoTepHbIE OKCUIBI
Y TUJPOKCUIBI.

[lepnognuecknii 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas u  JiIuHHOMEpUomHass  (HOpMBI
[Tepuoguueckout cucrembl xumuueckux 3nuemeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DPu3ndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAaep. M3oronsl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuognueckour cucremsl . M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
AJIEMEHTA IO €ro MoJIoKeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XHWMHMYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JUJIA pa3BUTUA Hayku W npaktuku. . M. MenneneeB — y4y€HbId U
rpaXKJaHMH.

Xumuyeckass cBsaA3b. KoBajieHTHast (moJisipHass M HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPULATEILHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusd. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Ipornieccel OkucaeHns U BOCCTaHOBJIEHN. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3LoB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
FUAPOKCHAA LHUHKA C PacTBOPaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakliuy pa3oKeHUs], COSJUHEHU).

Mesxcnpedmemmnnie ceasu



Peaymszannst MeXNpeaMETHBIX CBS3€M NPH HW3yYEHUMM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SABIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mMe ecTecTBEHHO--HAYUYHbIE TTOHATHS: HAY4YHBIM (hakT, rurnoresa, TEopus,
3aKOH, AaHalu3, CHHTe3, KiIaccu(pukauus, NEePUOJAUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUYMHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUTaHEThI, 3BE311bI, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAs] peaKUMsl

[Tepuoanueckuii 3akoH. Ilepuoauueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, Kalblusi WU UX
COCIMHEHU B COOTBETCTBHHM C IIOJIOKEHHEM 3JIEMEHTOB B Illepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaiys u1 HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3IMYHbIM KJIACCAaM HEOPraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEaKIUi MO pa3IuYHbIM MPU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIWHM BEMIECTB, MO TEIUIOBOMY 3P (dEKTy, 1Mo
W3MEHEHHUIO CTETICHEH OKMCIICHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUEC
YpaBHEHUS.

[Tonsitue o ckopocT xumuyeckod peakuuu. IloHsTue 006 0OpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusax. [[oHsTHE 0 TOMOT€HHBIX U TreTepOreHHBIX
peakuusx. Ilonarue o karanmse. [lonstue 0 xumuueckom paBHoBecuu. DakTopsl,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pEaKIUh M TOJO0XKEHHUE XHUMHUYECKOIO
paBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YpaBHECHUU



OKHCIIUTEJIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCIOJb30BAHHEM  METOJa
AIICKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, annonel. MexaHu3M AuCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BUIAAMHU
xumMudeckon cBsizu. Ctenenp auccounan. CUbHbIE U C1a0bIe JIEKTPOIUTHI.

Peakuuu nonnoro oomena. Y ciaoBusi IpOTEKaHUSI peakuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAallléHHbIE HOHHBbIE YypaBHEHUs peakiuil. CBoilCTBa KHUCIOT,
OCHOBaHMII W cojJell B CBeTe MPEICTaBICHUNA 00 BIEKTPOJIUTUYECKON
nucconmany. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJECIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaioB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKkIuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEIOBAHHE BJIEKTPONPOBOAHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCAa AWCCOLMALMUA KHCIOT, WIEJNOYEed W COJIEH
(BO3MOKHO  HCHOJIb30BAaHHE BHJAEO MaTepUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHHWS  peakluuid  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peaklMH pasyIoKEHHUs, COEIUHEHNs), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIIBKD KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, PELICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtasuibl 1 UX COCAMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpEe  XJjopa
(B3aUMOJIEHCTBHE C METaJIaMd, HEMETaUlaMy, IIeJI04aMH). XJIOPOBOIOPO/I.
ConsiHass KucCIoTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHE, NpUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M 4eloBeKa. BaxHeimme XJI0puapl U HUX
HAaxO0KJICHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (pusmyeckue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe cBoicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3HYECKUE U
XuMHuYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHE CBOWCTBa (00mMe Kak
NpEICTaBUTENd Kjacca KHCIOT U chenuduyeckue). XUMHUYECKHE pPEakluu,
JeXallie B OCHOBE MMPOMBILUIEHHOIO CHOCO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS peaKlMs Ha



cynedar-uon. Haxoxaenue ceppl M €€ COCIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsA3HEHHUE OKPYXKAIOIIEH cpenbl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPAICHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PAaCHpPOCTPAHEHHE B MPHUPOJIE,
dbu3nyecKkre U XMMUYECKe cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUaK, ero
bu3nuecknue 1 XUMUYECKHUE CBOMCTBA, MOJydeHne u npuMeHeHue. Coiam aMMOHUS,
ux pU3NUECKUe U XMMUYECKHUEe CBOWCTBA, MpUuMeHeHne. KadecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ ToyiydyeHue, (PU3NYECKHUe U XUMHUUYECKHUE
cBOMCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIU(UUYECKHe).
Hcnonp30BaHWEe HUTPATOB U COJIEM aMMOHHMSI B KauyeCTBE MHUHEPaIbHBIX
ya00peHuil. XuMU4ecKoe 3arps3HeHUEe OKPYIKAIOIICH CPellbl COSTMHEHHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3JyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTponHbeie Mogudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun dhocdhopa (V) u dbochopras kuciaora, GU3NIECKHUE U XUMHUIECKUE CBOMCTBRA,
nonyuyenue. Mcnonp3oBanne GocdaToB B Ka4eCcTBE MUHEPAIBHBIX YI0OPEHUN.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCJIEHHUS.  YTJIepoid,  auIOTPOIHbIE
Moau(dUKalUKM, pacCpOCTpaHEHUE B Tpupose, (u3nueckue M XUMHUUYECKHUE
cBorictBa. Ancopomusi. Kpyrosopot yraepona B npupozae. OKCuibl yriaeponaa, ux
dbu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa IKUBbIE OpPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHe IMPOOJEMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJICHUS KIMMaTa, MNapHUKOBBIM
s dexT. YrompHas KACIOTa U €€ CoMH, UX (HU3UIECKUE U XUMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs KUCTIOTa).
[IpupogHbie HMCTOYHUKK YTIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI UX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTHe 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: XKUPaAX, O€IKax, yriieBojgax — U X
posi B OKM3HM 4eJoBeKa. MarepuajibHOe €IMHCTBO OpPraHUYeCKUuX U
HEOPTraHUYECKUX COCAUHEHUM.

KpeMHuuii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npumeHenue. CoenuHeHus KpemHusi B npupozae. OOmme mnpeacraBieHusi o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CWIMKaThl, UX WCIOJIb30BaHUE B
ObITY, B MPOMBIIUJICHHOCTU. BaxkHellne cTpouTenbHbIE MaTepHalibl: KEPaMHKa,



CTEKJIO, TIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 6e30macHOTO WCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

W3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHUE KAaYE€CTBEHHBIX PEAKLMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKAIMNE (PU3NYESCKHE W XUMHUYECKHE CBOMCTBA
rajoreHoB M HUX COEIMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPHUANIOB),
O3HAaKOMJIEHME C o00pa3naMu XJOpPUAOB (TajJOreHUJI0B), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMAaTEPHAIOB), HaOIIOCHNE Mpoliecca OOYIIIMBaHUs caxapa Mo ACWCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peaKIuy Ha Cylbdat-
MOH M HaOJI0JieHHWEe TpHu3Haka e€ MPOTeKaHHs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBaMH a3oTa, (ochopa M HX COEAUHEHUH (BO3MOXXHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX u (HochHOopHBIX ymoOpeHui, moaydeHue,
coOupaHue, pacno3HaBaHWE€ M HW3Y4YCHHUE CBOWCTB aMMHUakKa, NPOBEIICHUE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U U3ydyeHHe MpPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYEHHE Mozenen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
POLIECCOM  aZICOPOIMU  PACTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE M HU3yuEHUE
CBOMCTB YIJIEKUCIOrO rasza, NpoBeJICHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CUJINKAT-HOHbl W W3yYEHUE MPU3HAKOB HUX MPOTECKAHHS, O3HAKOMIIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHeure HeMeTaJuIbl U KX COCIMHEHUS.

MeTasuibl 4 UX COCAMHEHMS

OO011as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmomgmueckor cucremMe XxuMmudeckux dmemeHTtoB [ WM.
MenpneneeBa u crpoeHusi aromoB. CTpoeHue MeTamuioB. Meraimyeckas: CBsI3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKass  pPEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HaMpspbKeHU MeTamuioB. dusznueckue U XMMUUYECKUE CBOMCTBAa MeTayioB. OO0mue
crocoObl MoiyyeHuss MeTamioB. lloHsATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CIocoObl 3almUThl UX OT Kopposuu. CmiiaBwl (CTajib, YYTyH, TIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[I{enouHble MeTaIBL: NOJNOXKEHHE B [lepronueckoil cucTeEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpOeHHE MX aTOMOB, HAXOXKIACHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U Kanus). OKcuabpl u



TUIPOKCUABl HaTpus W Kanud. lIpuMeHeHne 1IeNOoYHBIX METANIOB U UX
COCJIMHECHUU.

[llenouyHo3eMenbHbIE META/UIBI MAarHMM W KaJbLUMUM: IIOJIOKEHUE B
Ileproanueckoi cucreMe xuMmMudeckux diemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
W Kaiblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMUHUN: TIoJIokeHUE B Ilepnoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpOEHHUE aroma, HaxOXIAeHHUE B Ipupome. dOusudeckue u
XUMUYECKHE CBOWMCTBA alOMHUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUJIPOKCHU]IA
AJFOMUHUSL.

Keneso: monoxenue B [lepponnyeckor cucTeMe XUMUYECKHUX JIEMEHTOB [I.
N. MenneneeBa, CTpOEHHE aroMa, HAXOXJIE€HUE B npupoac. Pusnyeckue u
XUMUYECKHEe CBOUCTBA kene3a. OKCUIbl, TuIpOKCU bl U conn xenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslaMu METaUIOB W CIUIaBOB, HUX (PU3MUYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIUSl W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHACOMATEPHUANIOB),
VICCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA FOPEHHUS XKejle3a B KUCIOPOJE
(BO3MOXXKHO  HCIIOJB30BAaHHWE  BHUJAEOMATEPUAIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMi HA WOHbI: MarHus, KajablMs, aTIOMUHUS, I[IMHKA, JKeJe3a
(IT) u xeneza (II1), meau (II), HabnroAeHNE U ONKMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJAaMEHU MOHAaMU HATpusl, Kalus W Kaiublusd (BO3MOXHO HCIIOJIb30BaHUE
BUICOMATEPHUAIIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOWCTB TUIPOKCUIA AITFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHenmume
METaJUIbl U KX COCTUHECHUS.

XuMHuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YelioBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momouis npu
XMMHUYECKUX 05KOraX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (mpeaeiabHas JT0MmyCcTUMast
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponp xumuu B pemieHuu 3K0JIOrHYECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasIloB MaTepuUasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmuoie ceasu



Peaymzannst MeXnpeaMETHBIX CBSI3€M NPH HW3y4YEHUMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAayUHBIX
NOHATUH, TAK U NOHATHUH, SBJISAIOIINXCS CUCTEMHBIMU JJI1 OTACIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, rumoresa, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, IEPUOJAUYHOCTh, HAOJIOICHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHHUE, MOJEb, SBJICHHWE, ITAPHUKOBBIN
adPeKT, TeXHOIOTHS, MaTePUAIIBI.

@dusnka: Marepus, aTroM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOMbl, PAJUOAKTUBHOCTh, MOJIEKYJIA, BJEKTPUUYECKUN 3apsi, MHPOBOIHUKH,
HOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3bl, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KOocHCTEMa, MUHEPAIbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpagus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE IOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.



INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YEHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOMN JEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHUCKUMU
COIMOKYJITYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUSA U COITMATM3AIIUN O0YJArOIITIXCS.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBAaTbCA CHCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpEHUE OMbITA IEITEIbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'0 OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyyYHOMY HACJEIUI0, TMOHUMAHUS 3HAYECHUS XUMHUUYECKONM HAayKH B JKU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(popmalruenn o
NEPEJOBbIX JOCTUXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  Yy4EOHO-MCCIEAOBATENBbCKOM, TBOPYECKOM M JAPYTHX  BHAAX
JeSTETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBINIOJIHEHUU YYEOHBIX, TMO3HABAaTEIbHBIX 3a/1ad, BBIIMOJHEHUH XWMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ DITOM y4eOHOM NESITEIBbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE M IIOCTYIIKA CBOMX TOBApHUILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MMOCIEICTBHUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJCTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM M COCTABJISIOLINE
OCHOBY JIJI1 NMOHUMAaHUsl CYIUIHOCTHM HAy4YHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJIHOM CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbICE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOIIOJAEMBbIX MPOILECCOB M SIBICHUM,
MO03HABATENbHON, MH()DOPMAIMOHHOM W YUTATEIBCKON KYJIbTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYpOi, IOOCTYHNHBIMH TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTHh K CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeSATEeNbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABIECHHOCTH M YPOBHS OOy4yeHUs B
JanbHEHIIEeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *KU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOI0Jsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COONIOJICHUsS] TMpaBuia 0O€30MacHOCTH TIpu  OOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOM KU3HHU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAHUW IO XHUMHHU, OCO3HAHHBIA BBHIOOP
WHIUBUYaIbHOM TPAEKTOPUU MPOAOIKEHUSI 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEeMmHON NpodhecCUOHATBHON AESTENbHOCTA U Pa3BUTHUSI HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCUOHATBHOU CpEIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIeCO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHMMAaHUE LIEHHOCTH 3/I0POBOIO U
Oe3omacHOro o0pasza KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKoMy M TICUXHYECKOMY 3/10pOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJICHUS
paBuJI 6€30MaCHOTO MOBECHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIKX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJyYaeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAlOLIEH IPUPOJIHON CPENOU, AJIsl ITIOBBIIICHHUS
YPOBHSL  3KOJIOTHYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUsT MOCPEICTBOM METOJ0B XHWMUH,
9KOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUA MHPOBO33PEHHS OOIIEHAyYHbIE TMOHATUS (3aKOH, TeOopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAyYHbIX YUYEOHBIX NpPEIMETaX W MO3BOJSIOT Ha
OCHOBE 3HaHUM M3 ITUX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU



HAy4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (1I03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphle obOecrneunBaioT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jJoruyeckue 1eicTBUA:

YMEHHUSI HKCIIOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIIEISATH MX XapaKTepHbIC
MPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSMH), UCIOJIb30BAThH
TOHATHUS 711 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCH(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKInH,
yCTaHABIMBATh MPUUMHHO-CIIEJACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, M0 AHAJIOTHH),
JieJIaTh BBIBOJIBI M 3aKIIOUCHUSI;

YMEHHUE TMPUMEHSITH B TMPOIECCEe IMO3HAHUS TOHATUA (IpEeAMETHbIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCIIOJIb3YEMBIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTAa), XUMHU4eckas (opMyna M ypaBHEHHE
XUMHUUYECKON peaklMu — MpU PelIeHUH YueOHO-TT03HABATEIbHBIX 3aj/lay, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKHN W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUMS B U3YyUaeMbIX MIPOIECCAX U SIBICHUSIX.

Ba3oBble ucciaenoBareabcKue JeMCTBUS:

YMEHHE UCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe€ B Ka4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI TIO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

OpUOOpPETEeHHE ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3allMd W TPOBEJIECHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTaT, (OpMYIUPOBaTh 0000IICHHS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABISATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTaBICHUS, OJIYyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOrO COJAEp)KaHWs, CIPaBOYHbIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOAbl U 3aIpOChl MPHU MOUCKE U OTOOpE
uHGOpPMAllMU U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ul BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIOJIb30BAHUS PA3JIMUHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (hOpMYy mpeicTaBieHuss HHPOpMAIH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMMmaMy,
IpyrumMu opmMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEIOBATENBCKOM NIEATEIHbHOCTH HH(YOPMAIMIO O BIUSHUH MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAKOUIEH MNPUPOIHOU
Cpelbl.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe¢ auagora W (WIM) JIUCKYCCHUHU) TIO
CylIecTBY  oOcyxkaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHTEJILHO BBIIOJIHEHUS IPEIIOKEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3YJbTaThl  IO3HABATEIbHOMN
NEeSATEeNbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUIO
pEe3yIbTAaTOB BBHINOJHEHUS] XMMHYECKOT0 3KCIIEPUMEHTa (J1a00paTOpPHOIO OIbITA,
1abopaTopHOI pabOTHI IO HCCIICOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JICATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NpPOOJEeM Ha OCHOBE Yyuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuil (00cyxaeHus, oOOMEeH MHEHHSIMH, «MO3TOBbIE IITYPMbD», KOOPAMHALIUSA
COBMECTHBIX JCHCTBUM, OIPENCICHUE KPUTEPUEB 110 OLEHKE KayecTBa
BBITNIOJIHEHHOM paboThl U JpyTHe).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSTENIbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NeSITeHbHOCTD, BRIOUPATh Hanbosee d(pPpeKkTuBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MIO3HABATEIbHBIX 33/la4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATh
IIPEIJIOKEHHBIM QJITOPUTM JEHUCTBUM IIPU  BBINOJHEHUU 3aJaHUN C Y4YETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX U PEaKLHUX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW €W, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33]IaHUN.

IHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMEeTHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
COJIep)KaHusl, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouell MporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NeUCTBUN, crenupuuecKkue JUisi TPEAMETHOW oOmactn  «XUMHS», BUIBI
JEATENbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HAaHWSA, €ro  HHTEPIPETalNH,
peo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y 00ydenus B 8 kyiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasi peakiusi, KiacCu(MUKAIuUs pEeakiuid: peaKiuu
COCIMHEHUS, PEaKUUMU PAa3JIOKEHUs, pEeaKUuu 3aMElICHHUs, peaKUuuu
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLIMH, TEIIOBOU AP (DEKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, PAaIAYC
aTomMa, XUMHYECKas CBS3b, MOJSIPHASA W HEMOJSpPHAs KOBAJICHTHAsl CBSI3b,
HMOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAccoBas J0Js BEIIECTBA
(IpolieHTHAs! KOHIIEHTpAIlUsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUII;

e HCIONB30BATh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIA;

e OINpEIENsATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKHUCIICEHHS  BJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COECAUHEHUH 110
dbopmynam, BHJ XUMUYECKOHW CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbich Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOJUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX IOJOXKEHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTraapo;

e OMNKCHIBATH W XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuonuueckass cuctemMa XuMU4eckux »dyemeHTtoB J[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS ATOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsf sjpa, oOliee YUCiIO SJIEKTPOHOB
U pacnpeiesieHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEILECTB, N0 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaALlCHUN B
pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIKYJSIPHYI0O W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MPUMEHSTh OCHOBHBIE OIEpALMM MBICIUTEIBHON NEATEbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3alUIo, KIaCCU(PUKAIINIO,
BBISIBJICHUE MPUUYUHHO--CJIEJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUSI — HAOIIOJIEHHE, W3MEPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBII U MBICIICHHBIN );

cleloBaTh ~ IpaBWJaM  [IOJb30BaHUA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWIaM OOpalleHUsT C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJIYYEHUIO U COOMPAHHIO
ra3oo0pa3HbIX BeENIeCTB (BOJOpOAa H KHUCJIOPOJa), IPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB HIEJIIOYEHN M KUCIOT C MOMOILBIO UHJIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U JPYTHE).

K xonIry oOydenus B 9 kjacce npeIMETHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKasi CBA3b, TEIJIOBOU ekt
peakuuM, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMUSA, PEAKIHH HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAaHOBJICHUE,
alIoTponusi, aM(pOTEepHOCTh, XUMHUYECKasi CBsA3b (KOBaJIEHTHAs, MOHHAs,
MeTa/InYecKas), KpHUCTAJUIMYECKas pemeTka, KOppo3Hs METaJIOoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOM peakluu, MpeaebHO JOMyCcTUMas
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJIeHUS (OpMyT
BEILIECTB U YPABHEHUM XMMHUYECKUX PEAKIIUM;

ONpENEIATh BaJICHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy CO€IMHEHUN 1o (opmyiaMm, BHUA XHUMHUYECKOM
CB3U (KOBaJICHTHAs, WOHHAs, MeETaJUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsi MOHA M0 XUMUYECKON (opMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM, THUIl KPUCTAJUIMYECKON
PEIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHhIBAaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATHSA «TJaBHasg mnoarpynma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbie u OojdbIIME TMEPUOABI, COOTHOCUTH
0003HayYeHUsl, KOTOpble HMEIOTCA B NEPUOJUYECKON Taldmuue, cC
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB ® 3apsja sapa, oO0IIee 4YWCIO DIEKTPOHOB U
pacmpeneneHue WX 0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH oOOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npejenax MajiblX NEPUOJOB U TJIaBHBIX MOATPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYACTBYIOUIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHENU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa NPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAsi OMHCAHUE
IpUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XMMUYECKUX PEAKLUM;

COCTaBJSITb YPAaBHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMEHa, ypaBHEHUS pEaKlWid, MOATBEPKIAIOMNUX CYIIECTBOBAHHE
TF€HETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX —pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOT0 OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKUX MPEBpAlICHU B Pa3IUYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIeMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU pEaKInu;

coONIOaTh  MpaBUjia  TOJIB30BAHUSA  XUMHYECKOW  MOCYAOM |
7abopaTOpHbIM  O00OpYJOBaHMEM, a TaKXKe IMpaBuUiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMM, TOATBEP)KAAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMUJI-,
noauz-, kapobonat-, ¢ocdar-, cuiIMkKaT-, cyiabhar-, THIAPOKCUI-UOHBI,
KaTUOHBl AMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIKE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEpPALUU MBICTUTEIBHON JIEATEIbHOCTH — aHAJINU3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMATU3alluI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — JIJI1 U3YyYEHHUS CBOWCTB BEILECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHBI U
MBICJICHHBIN ).



TEMATUYECKOE NJIAHUPOBAHME 8

KNACC
KoanuectBo yacoB JesiTe/IbHOCTD
HaumeHoBaHue
Ne DJIeKTpOHHbIe (LM (poBbIe) YYHUTEIA €
pa3aesaoB U TeM Kourposbubie | IlpakTuyeckue
n/n Bcero oOpa3oBaTeJibHbIE Pecypchl y4yeTom
NMPOrpamMmbl padoThI padoThI
MPOrpaMMbI
BOCIIUTAHUS
Pasnen 1. [lepBoHayajibHble XUMHYECKHE TIOHATHS
XuMus — BakHast Bupryansnas naboparopus YcranaBnuBarthb
o0nacth https://content.edsoo.ru/lab/subject/4/ JIOBEPUTEIIbHBIE
€CTECTBO3HAHUS U VYpoxku xumun Ha POIII OTHOLLIEHUS
MPaKTHYECKON https://resh.edu.ru/subject/29/ MEXY YUYUTEIEM
11 NEATETbHOCTH 5 0 2 DNEeKTPOHHBIN OaHK 3aJaHUN A 1 00y4aroIMMHCs,
YeroBeKa OLEHKH (DYHKIMOHAIIBHOM CIOCOOCTBYFOLIHMX
IPaMOTHOCTH https:/fg.resh.edu.ru/ IIO3HTHBHOMY
https://fipi.ru/otkrytyy-bank-zadaniy- BOCIIpUATHIO
dlya-otsenki-yestestvennonauchnoy- 00yHaIONMKCS
gramotnosti TpeboBaHHii 1
BemecrBa n Bupryanenas nabopatopust HpO6CI’6 YAUTCIIA.
XUMHYCCKHC PCAKITNH https://content.edsoo.ru/lab/subject/4/ H6O YKIATH
VYpoku xumuu Ha POII ° %/‘{aIOHlI/IXC}I
. coOmro1aTh Ha
https://resh.edu.ru/subject/29/ A
. . OKE
DNeKTPOHHBIN OaHK 3aaHUN IS yp
1.2 15 1 2 . OOIICTIPHHSATHIC
OLICHKH (DYHKITMOHAIbHOM
HOPMBI
rpaMOTHOCTH https://fg.resh.edu.ru/
MOBEACHMSI,

https:/fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti

mpaBmIa OOIICHUS
CO CTapIIuMHu




Hroro mo paznemny 20

Pa3nes 2. BaxHeiilue npeacraBuTesu

HECOPraHU4Y€CKUX BELICCTB

21 Boznyx. Kucnopon.
' ITousaTHE 00 OKCHIAX

Bupryansnas naboparopus
https://content.edsoo.ru/lab/subject/4/
VYpoku xumuu Ha POII
https://resh.edu.ru/subject/29/
DNeKTPOHHBIN O0aHK 3aIaHUM IS

OLIEHKHU (PYHKIIMOHAJIBHOM
rpaMOTHOCTH https:/fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Bonopoa.Ilonstue o
KHCJIOTaX U COJIAX

22 8

Bupryansnas naboparopus
https://content.edsoo.ru/lab/subject/4/
VYpoxu xumun Ha POIII
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aJaHUN A

OIICHKH (DYHKITMOHATEHOM

rpaMOTHOCTH https://fg.resh.edu.ru/
https:/fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti

(yuutensmn) u
CBEPCTHUKAMHU
(oOyuaromumucst).
[TonnepxuBath B
JIETCKOM
KOJUIEKTUBE
JIeTIOBY1O,
TPYyKETIOHY IO
aTMocdepy.
Crpouts
BOCITUTATEIILHYIO
JeSITeIbHOCTD C
y4eToM
KYJIBTYPHBIX
pa3nu4ui geTeu,
II0JIOBO3PACTHBIX
"

WHIMBUTY aJTbHBIX
0COOCHHOCTEH.
[IpuBnekarts
BHUMAaHUE
00ydJaromuxcs K
LIEHHOCTHOMY
acIIeKTy
U3y4aeMbIX Ha
YPOKE SIBJICHUM,
TIOHSATHH,
MIPUEMOB.
AHann3upoBath
peanbHOe
COCTOSIHUE JIeJT B




2.3

Bopna. PactBopsil.
[Tonsitue 06
OCHOBaHHUAX

Buprtyanenas nabopatopust
https://content.edsoo.ru/lab/subject/4/
Ypoxku xumuu Ha POII
https://resh.edu.ru/subject/29/
DNeKTpOHHBIN O0aHK 3aIaHUM IS

OIICHKH (DYHKITMOHATEHOM
rpaMOTHOCTH https:/fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

24

OCHOBHEBIE KJIAaCChI
HEOPraHMYECKUX
COeIVMHEHNN

11

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
VYpoxu xumun Ha POIII
https://resh.edu.ru/subject/29/
DNeKTPOHHBIN OaHK 3aIaHUM IS

OLICHKH (DYHKITMOHAIbHOM

rpaMOTHOCTH https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti
S cmam BIIP https://chem8-

vpr.sdamgia.ru/

Hroro no pazneny

30

Pa3znea 3. Ilepuoanyeckuii 3akon u [lepuoanueckasi cucrema xummnueckunx 3jaemeHToB /. U. Menneneea.
CtpoeHue aToMOB. XUMHYECKasA CBSI3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaKINMU

3.1

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
CHCTEMa XMMUYECKUX

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
Ypoxku xumuu Ha PO
https://resh.edu.ru/subject/29/
DNeKTPOHHBIN OaHK 3aTaHUM IS

yaeOHOM Kiacce/
rpyrre.
[ToOy>xnath
oOyyJarormmxcs
co0Jro1aTh Ha
YPOKE MPUHIIUTIBI
y4eOHOM
IUCIATUINHEL 1
CaMOOpTaHU3aIINH.
OpraHu3oBHIBaTH
IKCKYPCHH,
MTOXO/IBI,
SKCIEIULIMH U T.II.
3ammmnarh
JIOCTOMHCTBO U
UHTEPECHI
00yJaronmxcs,
IIOMOTraTh JIETSM,
OKa3aBIIIUMCS B
KOH(IMKTHON
CUTYallUU W/UIH
HEeOJIaroNPHUATHBIX
YCIIOBHSIX.




anemenToB /1. 1.
Meneneesa.
Ctpoenue atoma

OLIEHKHU (PYHKIIMOHAIBHOM
rpaMOTHOCTH https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Xumudeckas CBA3b.
OKHCIUTEIHHO-
BOCCTaHOBHTEIIbHEIE
peaxkuuu

32

Bupryansnas mabopatopus
https://content.edsoo.ru/lab/subject/4/
Ypoxu xumun Ha POIII
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aaHUH TSt

OIICHKH (DYHKIIMOHATBHON
rpamMOTHOCTH https://fg.resh.edu.ru/
https:/fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Hroro no pazgeny

15

Buptyanenas nabopatopust
https://content.edsoo.ru/lab/subject/4/
VYpoxku xumun Ha POIII
https://resh.edu.ru/subject/29/
DNeKTPOHHBIN OaHK 3aJaHUIA 1S

OLIEHKHU (PYHKIIMOHATILHON
rpaMOTHOCTH https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

O0001eHue 1
CHUCTEMAaTH3allus 3HAaHUN

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
VYpoku xumun Ha POII
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aTaHUM IS




OIICHKH (DYHKIIMOHATBHON

rpamMOTHOCTH https://fg.resh.edu.ru/
https:/fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti

OBILIEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

68




9 KNNACC

Koan4gecTBo yacoB

I[eﬂTeJIbHOCTb yaurTeis

Ne HaumeHoBaHue pa3ae/ioB Konrpoan IlpakTuy DyieKTpOHHbBIE (U (pPOBLIE) € Y4€TOM IPOrpaMMbI
n/n H TeM MPOrpamMMbl Bcero HbLIE ecKHe o0pa3oBaTe/ibHbIE PeCypPChI BOCIIUTaHHUS
padoThI padoThI
Pasnen 1. BemecTBO M XUMHMYECKHE peaKIINU
[ToBTOpeHwue u yriyoneHue Bupryansnas nabopatopust VYcranaBnmuBaTh
3HAHUU OCHOBHBIX PA3/EJIOB https://content.edsoo.ru/lab/subjec IIOBEPUTEIILHBIE
Kypca 8 Kiacca t/4/ Ypoku xumun Ha POIII OTHOLUEHUS MEXKITY
https://resh.edu.ru/subject/29/ YUUTEJIEM U
DNEeKTPOHHBIN OaHK 3a/1aHU 00yYaroIMMUCH,

1.1 5 1 0 JUTSL OTICHKHU (DYHKIIMOHATIBLHOMN CIIOCOOCTBYFOLIMX
IpaMOTHOCTH HIO3UTHBHOMY
https:/fg.resh.edu.ru/ BOCTIpUATHIO
https://fipi.ru/otkrytyy-bank- 00yJarOIUMHUCS
zadaniy-dlya-otsenki- TpebGoBaHMi U POCHO
yestestvennonauchnoy- YUIHUTCIISL.
gramotnosti [Tobyxnathb

OCHOBHBIC 3aKOHOMEPHOCTH Bupryanbnas nabopaTtopust obydaromuxcs COOMonATh
XMUMUYECKHX PEAKIIHii https://content.edsoo.ru/lab/subjec | H& YPOKe OOLICTIPUHSATEIE
t/4/ Ypoku xumuu Ha PO HOPMBI TOBE/ICHITA,
https://resh.edu.ru/subject/29/ npaBuIIa OOIeH s co
DNEeKTPOHHBIN OaHK 3a/1aHUA CTapIkMK (YIHTENIMH) A
12 4 0 0 JUTS1 OLIGHKHU (DYyHKITHOHATILHOM CBCPCTHHUKAMH
(oOyuaromumucst).
TPaMOTHOCTH
[lognepxuBath B JETCKOM
https://fg.resh.edu.ru/ KOILICKTHBE JICTOBYIO
https://fipi.ru/otkrytyy-bank- ’
zadaniy-dlya-otsenki- ApyskenobHyto
yestestvennonauchnoy- armochepy.




gramotnosti

1.3

ONEKTPOIUTHYECKAS
Jucconuanus. XuMUYecKre
peakuuu B pacTBOpax

Bupryanbnas naboparopus
https://content.edsoo.ru/lab/subjec
t/4/ Ypoxu xumuu Ha POIII
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OAHK 3aIaHUIA

JUTS1 OLIGHKHU (DYyHKITHOHATILHOM
TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti

Hroro no pazaeny

17

Pa3gen 2. HemeTasIbI M UX COeIMHEHUS

2.1

OO0mmas xapakTepHCTHKA
XUMHYECKHUX JIEMEHTOB
VIIA-rpynmel. ["anorenst

Bupryanbnas maboparopus
https://content.edsoo.ru/lab/subjec
t/4/ Ypoku xumuu Ha PO
https://resh.edu.ru/subject/29/
DNEKTPOHHBINA OAHK 3aTaHUIA

JUTS1 OLIGHKHU (DyHKITHOHATILHOM
TPaMOTHOCTH
https://fe.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti

22

OO01as xapakTepuCTHKA
XUMHYECKUX JIEMEHTOB
VIA-rpynmel. Cepa u e€

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subjec

t/4/ Ypoxu xumun Ha POIII

CtpouTh BOCIIUTATEIbHYIO
NESATEIHOCTD C yUYETOM
KYJbTYPHBIX pa3auuuii
JIETEH, MOJIOBO3PACTHBIX U
WH/IUBUTY aJIbHBIX
0coOeHHOCTE.
[IpuBnexatb BHUMaHHE
o0ydJaromuxcs K
LIEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha ypoKe
SIBJICHUH, IOHSTHH,
MIPUEMOB.

AHanM3upoBaTh pearbHOE
COCTOSIHUE JIe)l B y4eOHOM
KJlacce/ Tpymrie.
[ToOyxnath
o0ydaromuxcs COOI0IaTh
Ha YPOKE MPUHITUTIBI
y4eOHOU TUCIUTIITUHBI U
CaMOOpT-aHU3aITUH.
OpranuzoBbIBaTh
9KCKYPCHH, TTOXO/IBI,
SKCIICAUIINH U T.IL.
3amumark 10CTOUHCTBO U
HUHTEPEChl 00yJarommxcs,
MIOMOTraTh JIETSM,
OKa3aBIIUMCS B
KOH(JIMKTHOW CUTYyallun
W/WIIM HeOIarompuATHBIX
YCIIOBHSIX.




COCTMHEHUS

https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aTaHui

VTSI OIIEHKH (DYHKIIHOHATBHON
TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti

23

OO0mas xapakTepuCTHKA
XMMHUYECKUX 3JIEMEHTOB
VA-rpynmsl. A3ort, pochop
U UX COCIMHECHHUS

Bupryanshas nabopatopus
https://content.edsoo.ru/lab/subjec
t/4/ Ypoku xumun Ha POI
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3a7aHuil
JUTSL OIICHKHU (DyHKITMOHATIBHOU

rPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti

24

OO0mas xapakTepuCTHKA
XUMHUYECKHUX 3JIEMEHTOB
IVA-rpynnel. Yriepon u
KPEMHUH U UX COSMHECHHUS

Bupryanbshas nabopatopust
https://content.edsoo.ru/lab/subjec
t/4/ Ypoku xumun Ha POLI
https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3a7aHuil
JUTSL OIICHKHU (DyHKITMOHATIBHOU
rPaMOTHOCTH
https://fe.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-




yestestvennonauchnoy-
gramotnosti

Hroro no pazneny

25

Pa3znea 3. Merasibl 1 HX COeTHHEHHS

3.1

OO011me CBOMCTBA METAIIOB

Bupryanbshas nabopatopus
https://content.edsoo.ru/lab/subjec
t/4/ Ypoku xumun Ha POIII
https://resh.edu.ru/subject/29/
OTkpbITHI 6aHK 3ananuit OI'D
https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge

32

Baxueiinme MeTaiuIbl ¥ HX
COEIMHEHUSA

16

Bupryansnas mabopaTopus
https://content.edsoo.ru/lab/subjec
t/4/ Ypoku xumun Ha POIII
https://resh.edu.ru/subject/29/
OTkpeIThIN 6aHK 3axaHui OI'D
https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge

Hroro no pazaeny

20

Paznen 4. Xumus u okpy:kawias cpeaa

4.1

BemecTBa n marepuainsl B
KU3HH YelloBeKa

Bupryanshas nabopatopust
https://content.edsoo.ru/lab/subjec
t/4/ Ypoku xumun Ha POI
https://resh.edu.ru/subject/29/
OTkpbITHI 6aHK 3ananuit OI'D
https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge

Hroro no pazneny




O0001IeHUE U CUCTEMATU3ALUSA
3HAHUU

Bupryanehas nabopatopus

https://content.edsoo.ru/lab/subjec

t/4/ Ypoku xumun Ha POIII
https://resh.edu.ru/subject/29/

https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge

OTkpbITHI 6aHK 3ananuit OI'D

OBIIEE KOJIMYECTBO HACOB
[10 ITPOTPAMME

68

NOYPOYHOE NJTAHUPOBAHUE 8

KNACC
KoauyecTBo yacos DIeKTPOHHbIE
Ne Jara uu@dposbie
Tema ypoka Kontposabubie | Ipakruueckue
n/n Bcero H3ydeHusi = o0pasoBaTesIbHbIE
padoThI padoThI
pecypchbl
[Ipenmet xumun. Ponb XUMUU B )KU3HU 1 bubnunoreka [JOK
yeJioBeKa. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
[ToHsTHE O METOIaX TIO3HAHUS B XHMHUH 1 bubnrorexa LIOK
A https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padota Ne 1 «IIpasBuna
paboThI B 1a00paTOPUN U TIPUEMBI | 1 bubnnoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM




4 UYuctele BemiecTBa U cMecu. CriocoOsl bubnuoreka [IOK
paszaeneHus: cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckast pabora Ne 2

5 «Paznenenue cMmeceii (Ha mpumepe Bubnrorexa LIOK

A . P p https://m.edsoo.ru/ff0d28¢c8
OYHUCTKHU TTOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI bbmmorexa [HOK
y https://m.edsoo.ru/ff0d2a6¢

. XUMHUUYECKHE PJIEMEHTBI. 3HAKU bubmuoreka [IOK
(CMMBOJIBI) XUMHUYECKUX AIIECMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u COKHbBIE BEIIECTBA bbmmorexa [HOK

p m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmmorexa [HOK

YIAPHOE Y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumunueckas popmyna. BaneHTHOCTD bubmorexa LIOK

pMyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMYECKHUX 3JIEMEHTOB

1 OtHocuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOcHTENbHASI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 1o XUMHYECKOT0 bu6mmoreka [JOK
DJIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c

13 KomnuectBo BemecTBa. Mosib. bubmuoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUYECKHUE SIBJICHUS. bubnuoreka [IOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U ycioBUs MPOTEKAHUS bubnnorexa [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6

16 3aKOH COXPaHEHHs MaCChl BELIECTB. bubnmoreka [IOK
XUMHUYECKUE yPAaBHEHUS https://m.edsoo.ru/ff0d3b88




Breraucnenus KOJIMYECTBA, MaCChl

17 BEILECTBA 10 YPABHEHUAM XUMHYECKUX bubnmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanust XuMHIECKUX peaKkIui
bu6mmoreka [JOK
18 (coeqnHeHUs, PA3IOKECHHS,
https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, OOMeHa)
M. B. JIoMOHOCOB — yu€HBI-
19 sHiuknoneauct. O0o0menne u bubmorexa [OK
1 HCT. H\I, https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alUs 3HAHUH
20 Konrtponbnas padora Nel o teme bubnnoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKLIAMD) https://m.edsoo.ru/ff0d4290
Bozayx — cmecsk razos. Cocras
21 Bo3ayxa. Kuciopom — ayeMeHT u bubmorexa [OK
Ayxa. poaL https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
duznyeckue 1 XUMHYECKIE CBOMCTBA
22 KHUCJIOpo/ia (PEeaKIIuy OKUCTICHUS Bubnrorexa LIOK
posa (pearit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcrmax
Crioco0bI OTy4YeHHS KUCTI0pOoa B
23 71a00paTOPHH U IIPOMBIIIIEHHOCTH bubmorexa [OK
patop p ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa
Temnnooii ekt xumMmudeckon
2 peaKkiuu, MOHATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUUYECKUX PEAKIIHIX
Tomnmmso (HehTh, Yrojb U METaH).
(1edts, y ) bubmuoreka [IOK
25 3arps3HeHue BO3yXa, CIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHHS
26 [TpakTudeckas pabora Ne 3 o Teme bubmmoreka [IOK




«ITomyyenue u coOupanue KUCIopoaa,
W3y4YE€HUE €r0 CBONCTB

https://m.edsoo.ru/ff0d4ae2

7 Bonxopon — anemeHT u npocroe bub6nuoreka LIOK
BelecTBo. HaxoxaeHue B npupoe https://m.edsoo.ru/ff0d4dd0

)% duznueckre 1 XMMUYECKHUE CBOMCTBA bubnuoteka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 IT

OHITHE O THCTIOTAx 1 comix https://m.edsoo.ru/f0d50d2

30 CrniocoObl moTy4eHust BOOPO/ia B bubnnoreka [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o teme

31 «ITomyuenne u cobnpanue BOIOpoIa bubmorexa TIOK

‘ . P AOPOa, https://m.edsoo.ru/ff0d4f42
U3YyYECHHE €ro CBOMCTB)

1 ModsipHblii 00BEM Ta30B. 3aKOH bubnuoreka LIOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncienusa oo0néMa, KoIuyecTBa

33 BEIIECTBA ra3a [0 €ro U3BECTHOM bubmmorexa [OK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA M 00BEMY
Brruucienus 00EMOB ra30B 10

34 ABHEHUIO PEAKIMU HAa OCHOBE 3aKOHA bubmorexa [OK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B

35 DOU3NYECKUE U XUMUYECKUE CBOMCTBA bubmuoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBaHuii. [ToHsTHE 00 bubnuoreka [IOK
WHAVKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa kak pactBoputeinb. HachlieHHbIE

A P P n bubmuoreka [IOK

37 Y HEHACBHIIIIEHHbBIE pacTBOPbL. MaccoBast

JI0JIsl BEIIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40




[IpakTuueckas padora Ne 5 o teme
«[IpuroroBreHne pacTBOpoOB ¢

bubnmuoreka [JOK

38
onpeenEéHHON MacCOBOM A0IEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOIO BEIIECTBAY
39 Konrtponsnas padora Ne2 mo teme bubmmoreka LIOK
«Kucnopoa. Bonopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcusl: cocTaB, KJIaccupUKaIus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yeHre U XUMHUYECKUE CBOMCTBA
bu6mmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX B aM()OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoBaHuUA: COCTaB, KJIacCHUpHUKaIus, bu6nmunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonmyueHnne u XUMHYECKUE CBOKCTBA bub6nuoreka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccupukanys, bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMUYECKHE CBOWCTBA bubmmoreka LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
(cpentie) P bu6mmoreka [JOK
46 CHOCOOBI MONyUeHUs, XUMHUYECKHE
. https://m.edsoo.ru/00ad9474
CBOWCTBA
[TpakTrueckas pabora Ne 6. Pemenue
47 OKCIIEPUMEHTAIIBHBIX 3a7a4 I10 TEME bubnnorexa [IOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUID)
43 ['eneTnyeckas cBs3b MEXKAY KIACCAMHU bubmmoreka [TOK

HEOPraHUYECKUX COCIMHEHUN

https://m.edsoo.ru/00ad9a50




bu6mmoreka [JOK

49 O00011IeHIE U CHCTEMATH3alUs 3HAHUI
Hl . https://m.edsoo.ru/00ad9cb2
KountponsHaasg padora Ne3 o reme
50 "OCHEBHBIG KJ'IIE)ICCI)I HEOpraHm4YeCKUX buGnnorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COEIMHCHMI
[TepBbIe MOMBITKY KIacCHPUKAITUN
51 XUMHYECKHX dJIeMeHTOB. [ToHsgaTne o bubnmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmuoreka [IOK
52 [lepuoanueckas cucreMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB 1. . Menaeneena
53 Ilepunoapl, TpyIObL, NOATPYIIILI bubnnorexa [IOK
PHOJIBL TPY » HOAPY https://m.edsoo.ru/00ada52¢c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [IOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0UEK
. bu6mmoreka [JOK
55 aToMOB 3JieMeHTOB [leprnoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. MenaeneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA M0 €r0 TOJI0KEHUIO B bubmuoreka [IOK
[Tepuonnueckoint cucreme /. 1. https://m.edsoo.ru/00ada824
MennaemeeBa
3nauenue [lepuonnueckoro 3akoHa s
57 pa3BUTHUA HayKU U npaktuku. [I. 1. bubnuoreka [IOK
MenneneeB — y4€HbIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaXX1aHUH
58 DNEKTPOOTPULIATEIIBHOCTh aTOMOB bubnuoreka [IOK

XUMHNYECCKUX I3JICMCHTOB

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




59 HNonnas xumuyeckas CBsI3b 1 bubmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHas XuMmudeckast | bubnnoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenmosspHast XUMHAYECKas 1 bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 C 1
TCTICHD OKHCIICHIL https://m.edsoo.ru/00adae28
63 OKHCIATEITbHO-BOCCTAHOBUTEIIHHBIC | bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmuoreka [IOK
64 1
OKHCIIUTETN ¥ BOCCTAHOBUTEIH hitps://m.cdsoo.rw/00adb076
65 Kontponbnas padota Ne4 o teme | bubnuoteka [IOK
«Ctpoenue aroMa. XUMUYECKas CBSI3b» https://m.edsoo.ru/00adb486
bubnuoreka [IOK
66 06006 i 1
00IIIeHNEe U CUCTEMATH3AIINs 3HAHUI https://m.edsoo.rw/00adb33c
b K
67 O000111eHE U CHUCTEMATH3alMs 3HAHUI 1 ht?i@?r?eiiiifn?/%ad% b2
bu6mmoreka [JOK
68 000 i 1
O06001IeHre 1 cHCTeMaTH3alHsl 3HAHHIA https://m.edsoo.rw/fOd6 166
OBILIEE KOJIMYECTBO HACOB I1O 68
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9 KNNACC

Kosun4yecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero H3y4eHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
[Iepuoanueckuii 3aKOH.

1 IIepuonnueckas cucreMa 1 bubnuoreka LIOK
XUMHYECKUX 371eMeHTOB /], U. https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3BMEHEHUU

. bubmuoreka [IOK
2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1
i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Krnaccudukanus u HomeHKIaTypa | bubmmorexa [JOK
HEOPTaHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMHYECKOM CBSI3U Y THIIBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas pabora Nel o teme

5 «IToBTOpenue u yrioyOieHnue 3HaHUI 1 1
OCHOBHBIX pa3/ieNIoB Kypca 8 Kkiacca

6 Knaccudukanusa XuMuueckux | bubmuoreka IIOK
pEeaKUHii O Pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKON

7 eakuu. IToHATHE O TOMOIr€HHBIX U 1 buGnuorexa [JOK
P ) https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITUSIX
[ToHsATHE O XUMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @DakTOpsI, BIUAIOIINAE HA CKOPOCTh 1

XHUMHYSCKOM PEaKIMU U ITOJIOKCHHUEC

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




XUMHYCCKOI'O0 paBHOBECHUA

OKUCIIUTEIIEHO-BOCCTAHOBHUTEIIHLHEIC

bubmuoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECCKON
P P bubmuoreka IJOK
10 nucconuanui. CHILHBIE U clIa0bIe
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHUS peaKkui buGnuorexa [IOK
yp peakt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOWCTBA KUCIOT U
. . bubmmorexa [JOK
12 OCHOBAaHMUH B CBETE IIPEACTABICHUI
. https://m.edsoo.ru/00add5d8
00 AIEKTPOIUTUYECKON TUCCOIHAIINH
XHUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 IPENCTaBIEHUNA 00 bubmorexa LIOK
et . https://m.edsoo.ru/00add8b2
BJIEKTPOIUTUYECKOMN TUCCOIMALIN
14 TlousTue o ruaponuse coneu buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o00meHre B CUCTeMaTH3aIUS bubmuoreka [IOK
3HAaHUN https://m.edsoo.ru/00addd12
[IpakTuyeckas pabora Ne 1.
16 «Pemienue dKkcriepuMeHTaIbHBIX bubnnorexa [IOK
p https://m.edsoo.ru/00addbfa
3agauy
Kontponbnas padota No2 mo teme
17 «DNEKTPOIUTHUECKAS JUCCOLINALINS bubnmorexa [OK
p 8 HHATHE. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX)
OO01ast XapaKTePUCTHKA FaJIOrE€HOB.
18 Xnﬁmqecfne CBEﬁCTBa Ha IIpUMeEpe buGnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBogopoa. ComnsiHast KHCIIOTa, bubnmoreka [JOK




XMMHYECKHE CBOMCTBA, IOyUeHHE,
MIpUMEHEHHE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 1o teme

bu6mmoreka [JOK

20 «ITomyuyeHne COJITHOMN KUCIIOTHI,
y . . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY
Boruncnenus o ypaBHEHUsIM
N bu6mmoreka [JOK
21 XUMHYECKHUX PEaKlni, €CIIH OJIUH U3
https://m.edsoo.ru/00ade488
pEeareHToB JlaH B U30BITKE
” OO6m1as xapakTepruCcTHKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
ATOTpOTHBIE MOIU(PUKAIIUN CEPBI.
” Haxoxnenue cepsl 1 €€ coeTMHEHUI bu6mmoreka [JOK
B IIpUpoOJIe. XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
4 CepoBoaopoi, CTpOEHHUE, bu6nuoreka [IOK
(bu3MvecKre 1 XMMUUYECKHIE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTAa,
N but6mmoreka [JOK
25 (bu3nueckre U XUMUYECKHE CBOMCTRA,
https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE peaklny, JIexKallnue B
OCHOBE IMPOMBIIIIEHHOTO crocoba
2% MIOJTyYEHHUSI CEPHOMN KUCIIOTHI. bubmmoreka [IOK
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKAaroliel cpebl COSIMHEHUSIMH
cepsl
7 Briuncnenue MaccoBoi 1011 BBIXOJA bubnmoreka [JOK
NPOAYKTa peakiuu https://m.edsoo.ru/00adec8a
28 OO01mast xapaKTeprCTUKA HIIEMEHTOB bubnmoreka [JOK




VA-rpynnsl. A30T, pacipocTpaHeHHe
B IIpUpoOJIe, PU3NUECKUE U
XUMHYECKHUE CBOMCTBA

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

AMMHaK, ero Gu3nIecKue u

bubmuoreka IIOK

29 XUMUYECKHE CBOICTBA, ITOIyYEHHUE U
https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[IpakTrueckas padota Ne 3 mo Teme
30 «ITonmydyenne ammMuaka, U3y4eHue ero bubmmorexa [OK
. y - 13y https://m.edso00.ru/00adf180
CBOWCTB
31 A3oTHas KUCIo0Ta, e€ pu3nYecKue u bubmmoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanne HUTPATOB U COJIEH
aMMOHHUS B KaUECTBE MUHEPATIbHBIX
32 oOpenuii. XuMuieckoe bubmmorexa LIOK
YAODP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKaIOIIEH Cpeibl
COEIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 (fpocg)o pHa;{ Kncn(fTa q()l)pfmflezlme u bubmmorexa [IOK
p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MMOJTYyUCHUE
Hcnonb3oBanue gochaTo B
34 KaueCTBE MUHEPAIBHBIX yI00pEHUH. bu6nuoreka [IOK
3arpsi3HEHUE MPUPOAHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHESHHE B
35 pu z e (Ii))mnlt){ecxie U XUMHYECKHE brbmorexa [IOK
p P ACs https://m.edsoo.ru/00adfd9c
CBOIiCTBa
16 Oxcuapl yriepoja, ux puzndeckue u bub6nuoreka LIOK

XMMHYECKUE CBOUCTBA.

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




DKOJOTHYecKHe MpoOIeMBbl,
CBsI3aHHBIE ¢ OKcHaoM yriepoza (IV)

37 VYronbHast KUCIOTA U €€ CONn bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme

18 "[lony4yeHue yriaekucioro rasa. bubnuoreka LIOK
KauecTBenHnas peakius Ha KapOOHAT- https://m.edsoo.ru/00ac027¢
HOoH"

[TepBoHauanbHBIC IOHATHS 00
bubmuoreka [IOK
39 OpPraHMYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COCIMHECHUSX YIJIepoaa
40 Kpemunii u ero coequaHeHust bubnnorexa [OK
P https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pernenne

A1 SKCIEPUMEHTAIBHBIX 3371a4 110 TEME bu6nuoreka [IOK
«Baxueie HeMeTaIbl U UX https://m.edso0o.ru/00ae0bf2
COCITMHEHUS
Kontponbnas padota Ne3 mo teme

42 «BaxHeime HeMeTaIbl U X bubmmorexa [OK

https://m.edsoo.ru/00ac0el8
COCTMHECHUS
OO6m1as XxapaKTEepPUCTUKA XUMUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Mertannuueckas CBsI3b U bubmuoreka IIOK
MeTalInYeCcKast KpUCTAIUINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XHUMHUYECKUE CBOMCTBA METAJJIOB.

. bubmmorexa [JOK

44 DNEKTPOXUMHUYECKUH Psilt

HaIpSHKEHUN METAJIJIOB

https://m.edsoo.ru/00ael 156




OO6mmue criocoObI OTyYeHUS
meTawIoB. CriaBel. Beruucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIINi bubmorexa LIOK
yP PCAKIIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJAEPKHUT
MIPUMECH
bubmuoreka [IOK
46 [TonsiTHE O KOPPO3UU METAILIOB
https://m.edsoo.ru/00aec1278
bubmuoreka [IOK
47
[Henourbie meranbl https://m.edsoo.ru/00ae14b2
43 Okcuabl U THAPOKCUIBI HATPHS U bubmuoreka IIOK
KaJIns https://m.edsoo.ru/00ae14b2
49 [1eno4HO3eMEIBHBIE METATLIBI — bubnunorexa LIOK
KaNbIIUM U Maraui https://m.edsoo.ru/00ael5e8
50 Bakueiime coeMHEHNS KaIbLH buGnuorexa [JOK
g t https://m.edsoo.ru/00ael5e8
51 O0001eHrEe U CHCTEMATHU3ALIM
3HAHUH
5 JKécTkoCcTh BOABI U CITOCOOBI €€ bubmuoreka IIOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "JKécTKkoCTh BOABI K METONIBI €€ bubmorexa [OK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmuoreka [IOK
54 Axn 7|
FOMUHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHIA U bu6nuoreka [IOK
TAIpOKCHIA https://m.edsoo.ru/00aelc64
56 TKee30 bubmuoreka [IOK

https://m.edsoo.ru/00ac1d86




OKcubl, TUIPOKCUIBI U COJIU XKeJle3a

bubmuoreka IIOK

> (IT) m xenesa (1) https://m.edsoo.ru/00ae35e6
58 O606I{ICHI/I€ Y CUCTEMAaTH3alUs
3HAHUU
IIpaxTuyeckas padora Ne 7. Perenue
59 SKCIIEPUMEHTAJIBHBIX 3374 110 TEME bu6nuoreka [IOK
«BaxxHenmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCJIMHEHUS
Brruucnenust no ypaBHeHHSIM
XUMUYECKHUX PEAKIINH, €U OJ1H U3
60 peareHToB /1aH B U30bITKE WIH bub6nuoreka LIOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael750
MAacCOBOM JOJIM BBIXOJa MTPOJAYKTa
peakuuu
61 O6061{16HHe U CUCTEMATU3ALHA
3HAHUU
KontponsHast padbora Ne4 o teme
62 «Baxuelmme MeTaibl U UX
COCITMHEHUS
63 BemectBa u matepuaisl B bu6nuoreka [IOK
IOBCEAHEBHOM )KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE bub6nuoreka LIOK
OKPYKAaIOIIE Cpeasbl https://m.edsoo.ru/00ae4270
bubmmoreka [JOK Xumus.
10 knacc. basosbliit
65 Ponps xumuu B penieHun ypoBeHb. MpoBepoUHble U

9KOJIOTUYECKUX MTPoOIEeM

KOHTPOAbHble paboTbl/
labpuensH 0. C., fibicoBa .
. M: MpoceelLeHue




66 O0001IeH1Ee U CHCTEMATH3aLIMS 1
3HAHUI

7 O00011eHrEe U cUCTEMAaTH3 AU |
3HAHUH

68 O0001IeHNE U CHCTEMATH3aLIMS 1
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

* Xumus, 8 wmacc/ Tlabpuwensa O.C., OctpoymoB W.I'., CmamkoB C.A.,
AxnmonepHoe obmiectBo «M3marensctBo «lIpocBerienne»
* Xumusa, 9 xmacc/ Tabpumensa O.C., OctpoymoB W.I'., CmamkoB C.A.,
AxmmmonepHoe obmiectBo «M3natenbcTBo «IIpocsemnieHuey

METOANYECKUE MATEPHUAJIBI U1l YYUTEJIA

3bikoBa E.B. COopHuk 3a1a4 1 yrpakHeHUI 110 XUMUH. 8-9 kitacchl: yuebHoe nocodue. M.:
BMHOM

Xumus. COOpHHMK 3amad M ympakHeHHH. 8 kmacc: y4e0. mocobue it oOmieoOpa3oBar.
opranuzanuii/ O.C. I'abpuensu, .B. Tpury6uak. M.: [Ipocsemnienue.

CeepmnoBa H.Jl. COopHHMK 3amay, ynpakHEHHH M TECTOB MO XHUMHH: 8-9 Kiacchl: K
yueonukam O.C. Tlabpuensna, U.I'. Octpoymoma, C.A. CnagkoBa. M.: N3marenbcTBO
"Ok3amen"

lNonuapyk O.}0. Jlupaktudeckue Marepuansl no xumuu: 8 kiacc. PI'OC. M.:
WznatensctBo "Ox3amen"Ps6oB M.A. Tectet mo xumuu: 8 kmacc: k yuebnumky O.C.
INabpuensna, N.I'. OctpoymoBa. M.: M3narenscTBo "OKk3ameH"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETHU

HUHTEPHET

Tpenaxxep «O6nako 3Hanumit»  https:/www.imumk.ru/offer/9022

Bupryanenas ~ nabopatopust  https://content.edsoo.ru/lab/subject/4/

VYpoxu xumuu Ha POIII https://resh.edu.ru/subject/29/

DNEeKTPOHHBIN OaHK 3aJaHui 7Sl OLIEHKU (DYHKIIMOHATBLHOM TPaMOTHOCTH
https://fg.resh.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

OtkpbiTelii  Oank  3amanuii  OI'D  https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

DneMeHTHI 00JIbIION Hayku elementy.ru

[udposoii cepBuc «/lomamnue 3aganus https:/ https://media.prosv.ru/
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