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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (henepanbHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMNIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CpPEACTBaMHU YYEOHOTO MpEeaMeTa, YCTaHABIMBAET
o0s3aTenbHOE PEIMETHOE COoepKaHue, MpeaIycMaTpUBaeT paclpeiesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHAYEMYIO IOCIIe0BaTEeIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 00Opa30BaTENIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHUs, a TaKKe TpeOOBaHUM K pe3yabTaTaM 0O0yUeHHs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMHUH CITY)KHUT OCHOBOU I (POPMUPOBAHUS MUPOBO33PEHHSI 00YJAIOLIETOCS, €T0
MPEJICTAaBICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOIEM YCTOWYMBOTO DPAa3BUTHUS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealnu3aliid BO3MOXKHOCTEH JJisi caMmMOpa3BUTUS U (OpPMHUpPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el 1 PYyHKINOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCHOHAIBLHOMN 1eATeNTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K MPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 00OecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBISETCS TMeJaroruvyeckyd aJanTUPOBAHHBIM OTPakKeHUEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUUECKONH XUMHUU U
HEKOTOPBIX OT/AEIbHBIX 3HAUUMBIX MOHATHNA OPraHUYeCKON XUMHH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
JJIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3T CUCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MNPUHILUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 MPUMEHEHUS U MOJyYEHHS N3y4aeMblX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW NpUpPOAbI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yyeHnH XUMHUK TPOUCXOJUT (POPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
(GOopMHpPOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne OoOyJyaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOYydYaroIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHclle YMEHUI OOBSCHATh M OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpa, HCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popmupoBanue y 00ydaromuxcs TyMaHUCTHYECKUX OTHOIICHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHMS CBOETO 370POBbS M OKPYXarolleW MpUpOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BemecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (¢opmyna. BaleHTHOCTb aTOMOB XHMMHYECKHMX 3JEMEHTOB. 3aKoH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUUECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenuHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMUd Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0eHNE (PU3NIECKUX (TUIaBJICHHE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
U ONHUCaHWE TPU3HAKOB MPOTEKAHUS XUMHUECKMX peakiuid (pasjokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxkeHnue rugpokcuaa meau (1) npu
HarpeBaHUH, B3auMoJeicTBue sxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszienieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, JUCTUIUISLIMS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH IOBapeHHONW CoiM, HaONIOJEeHHEe U  OINHCaHHe
pe3y/bTaToOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopog — 35eMEHT M NpPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCIIOpO/Ia.

TemoBoil 3dexT XuMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTtBo. Haxoknenue Bomopoaa B IMPUPOIE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boxa kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanus OKcHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcHI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukainus ocCHOBaHHWM: WIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metauioB H. H. bekerosa. Ilosnyuenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHUue CoJep>KaHusl KUCIOpoJa B BO3AyXe, MOIydeHue, cooupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3lilaMid OKCHIOB M OIMCAaHWE WX CBOWCTB, TMOJYy4YCHHWE, COOMpaHUE, paclo3HaBaHWE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3amMmojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOpPax KHUCIOT U IIEJIOYEH, M3ydyeHUeE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIHU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHelme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCUPUKAMKA XUMHYECKHX OdieMeHTOB. [loHsATHEe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumMuyeckux »siemeHtoB [l .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX szaep. HM3oromsl. Onektponbl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHToB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XMMHYECKUX DJIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HETIOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3YyYeHHE OOpa3IoB BEIIECTB METAUNIOB MU HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Mesricnpeomemmnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d NPU M3YYEHHH XMMHH B 8 KJlacce OCYLIECTBIIAETCS
yepe3 HCHOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJIAIOIUXCSI CHCTEMHBIMHU JUIsI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKIIA.

OO1e ecTecTBEHHO-HAy4HbIE IOHSTHSA: Hay4HbIM (akT, rumores3a, TEOpus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX INEPHOAOB, KaJlMs, KaJlbLUi U HUX COCIUHEHUH B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMIETKHM U BHUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHMM, TeHEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiyil Mo pa3IudHbIM MpHU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTue o ckopoctu xumuueckoil peakiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJIEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust PAEKTPOTUTAYECKON AUCCOIUALNK. DJIEKTPOIUTHI U HEINEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHCCOLMAlMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0bIE DJIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs peakIMii HOHHOTO oOMeHa, TOJHbIE U
COKpall€HHble MOHHBIE ypaBHEHUs peakiuil. CBOWCTBa KHUCIOT, OCHOBAHMM M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKLUH OT BO3ACUCTBHS DPA3IUYHBIX
(bakTOpOB, MCCIEIOBAaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BAaHUE BHUAEO MaTEpHallOB), IPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOLUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUi (FOPEHHE, PEaKLUUU pa3IOXKEHHUs, COCIUHEHMS),
pacro3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucieHuss. CTpoeHue M (u3MyYecKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOJOPO/Ia HAa OPTaHM3M 4YesloBeKa. BaxkHelme Xaopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIMKA KUCIOPOJA U Cepbl. XUMHUYECKHUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeIcTaBUTENs Kiacca KUCIOT M crneuupuyeckue). XUMHUYECKHE pEaKIHH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ coelMHEHUM B IMpUpoae. XHUMHUECKOE 3arps3HEHUE OKpYKarolled cpezbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (usmdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (HU3NUYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢uznueckue M XUMHYECKHE CBOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOA0EMOB). docdop, amioTpornHble MOIU(PUKAIH
docdopa, puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. YTJepo/l, aJUIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XUMUYecKne cBoiicTBa. AncopOius. Kpyropopor yrieposaa B mpupose.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBUE HA )KMBBIE OPraHU3MBI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a TJ100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBA, MOJy4yeHMe W npuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWUJIEH, AalleTWJIEH, JTaHOJ, TJHIEPHH, YyKCycHas kuciora). IIpupoaHsie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX TEpepadOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, yriaeBoJaX — M HMX pPOJM B JKU3HM YelloBeKa. MarepuanabHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0e30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIICHHE C O0OpaslaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MO’KHO HCITOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3liaMy a30THBHIX U (OCHOPHBIX YIOOpEHHIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHUATIOB), M3YUYEHHE MOJENIEeH KpPUCTANIMYECKUX pEIIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/ibl M UX COeAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. Meraumueckas CBs3b M METAUIMYECKas KpPUCTAJUTMYeCKas
pemeTKa. DIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTaioB. Pu3MuecKue U XUMHUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IPOMBIIIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[pumeHenue
MIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajubLUi: noyokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MarHus M Kanblus. BaxHeilmue coequHeHus
KaJbpus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaXxOXJeHnue B mpupojae. Pusndyeckne U XMMUYECKHE CBOMCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCHIA U THUIPOKCH A AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuabpl U coiu skene3a (l1) m xkeneza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METaUIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIIOJB30BAaHHE BHAEOMATEpUATIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBILUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOIB30BaHUE
BUJICOMaTEpHAJIOB), HCCIEAOBaHWE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajbllys, alFOMUHUA, LUHKA, kenes3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHJIA LINHKA, PEIIEHUE 3KCIEPUMEHTAIbHBIX 33Ja4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomuipr mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKpPY)KAoILEel cpeibl (MpeeabHas JOMyCTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).

Mescnpeomemnunie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 HCHOJb30BAHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

O®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ, HU30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKUI 3apsal, M[POBOJHUKH, TOJIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYECKHE BEIUMYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO oO0ImIero oOpa3oBaHuUs
JIOCTUTAIOTCS B X0/1e 00Y4YeHHs] XUMUHU B €IMHCTBE Y4eOHOUM M BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATIM3AINN 00yYarOIIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHON MH(pOpMAIUEil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
Mupa u o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IOJIC3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM M JIPYrMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHON JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B TIPOIIECCE ITON y4eOHOW HESTETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapUINEH C MO3UIMHM HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEJCTAaBICHHS O  BEIMECTBE W  XHMHUYECKOH  pEaKIuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX YelloOBeKa C MPUPOAHON cpenoi, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HalpaBIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYPHhI, B TOM YHCIIE HABBIKOB CAMOCTOSITETILHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYITHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIEN0BATEIbCKONW AEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAHOBKM Ha 37I0POBbI 00pa3 >KU3HU, OCO3HAHME IIOCIEACTBUH W HENpUSATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOIOACHUS
npaBui 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KHU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTHUECKOMY M3yUEHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBakeHHe K
TPyAy M pe3ylbTaTaM TPYIAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU



MPOJOHKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHOW NEATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS NI00ATBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U IMyTel MX pellieHus
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pPe3yJlbTaTOB BBIICISIOT 3HAYMMbIE A (HOPMUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaIMeTax | IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTe/bHBbIE YHHBeEPCAJIbHbIE YueOHbIE el CTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPH OCBOCHHM 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBS3b C JIPYTUMU MOHSATUSIMH), UCTIOIB30BaTh MOHITHS JISI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XMMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYHMHHO-CIEACTBEHHBIE CBS3U
MEXy O0BEKTaMHU U3YUeHUs, CTPOUTH JIOTUUECKUE pPacCyXIeHUs (MHIYKTHUBHbBIC, JeTyKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMU4eckass (opMmylia W ypaBHEHHE XHMHYECKOW peakiuu — TPU PEIICHUH YydeOHO-
MO3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUAEMbIX ITPOIIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JJ0M MpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIIATh OTUET O pOeaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUI0B
1 HOpM IIPECTABICHHUS, TTOYIaEMYIO U3 Pa3HBIX HICTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHUE IPUMEHSTH Pa3IMuHbIe METOBI U 3alPOCHI MIPH MOUCKE U 0TOOpe MHPOPMALUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIIIOJIHEHUS YUY€OHBIX U TO3HABATEIbHBIX 33/1a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHON U HCCIeI0BaTeNIbCKOM
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPYXKAroIe MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

yMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) IO CYLIECTBY
oOcyxnaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIFHO BBIIIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIMI0 PE3yIbTaTOB BBIMOIHEHUS XHMHYECKOTO
IKCIIEPUMEHTa (JIA0OpATOPHOTO OMBITA, JIAOOPATOPHOH pPAOOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
MCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
Oo0LIMX HMHTEPECOB M COIJIacoBaHMs MO3MIMHN (0OCyXIeHHs, OOMEH MHEHMSIMHM, «MO3TOBbHIE
HITYPMBbI», KOOPJMHAIIU COBMECTHBIX JEHCTBHM, ONpeesIeHne KPUTEPUEB 10 OI[EHKe KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI JeATebHOCTH, INIAHUPOBATh, OCYIIECTBISTD,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHUPOBATh NPEAJIOKEHHBIH alropuTM IeHcTBUI IpH
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPe/JIaraéMble B YCIIOBUH 3a/IaHUH .

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB 110 OCBOEHHUIO O00S3aTENbHOIO COJEPIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOW 00acTH «XUMHS», BUABI JESITENbHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaITUSIX.

K konuy oOyuenust B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUI

JJIIEMEHT, NPOCTOE BEIIECTBO, CIOXXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas J0JI1 XUMHYECKOTO
JJIeMEHTa B COEJUHEHHM, MOJISIPHBI 0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3IIEKTPOOTPHLIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKast peakiys, Kiaccuukanus
peaxuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0KeHHs], peaKIIMK 3aMeIIeHUs, peaKkluu
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMH, TEIIOBOM 3 (PEKT peakuuy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKasl CBS3b,



NOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLICHTHAs KOHLIEHTPALIKs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHSTHS IIPU OMUCAHUH BEIECTB U UX MPEBPAIICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEMCHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepunonnueckoro 3akona JI. . MeHneneeBa: 1€eMOHCTPUPOBATh
NOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nonoxkenuss B Ilepumonmuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOrajipo;

® ONUCHIBATb U XapakTepu3oBaTh TaOMMuHyl ¢opmy Ilepuonudeckoil cUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «lleproguueckas cucteMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (ONMUCBHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEeHTa 1o (hopMysie COeJUHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTENBHON AESITEIBHOCTH — aHAIU3 U CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMATH3AIHI0, KIacCU(UKALUIO, BBIBICHHE MPUYHMHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEIIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZCHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

e Cle[oBaTh IMpaBHUJaM TOJb30BAHUS XHMHUYECKOHM TMOCYyIOM M J1abopaToOpHBIM
00OpyJOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHuIO ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MAacCOBOM J0JIEN pacTBOPEHHOTO BEIIECTBA, MIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIILI0 HHIMKATOPOB (JIakmMyc, heHoadTaaenH, METUIOPAHK U IPyTHUE).

K xonuy oOyueHus B 9 kJjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHUN: XUMUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPHULIATENILHOCTD, CTENEHb OKUCICHMS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE peaKlUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeleibHO JOmycTUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIM4YHOIO COCTaBa, MPHUHAIJIECKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COCJAMHEHUSX, 3apsii HMOHA II0 XUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OIMHUCHIBATh M XapakTepu3oBaTh Tabnauunyio dopmy [lepuomuueckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: pasiHuaTh IMOHATHA «IJaBHas mnoarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKOM Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsa Aapa, o0IIee YMCiIo 3JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIMe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJenax MaJbIX MEPUOJIOB U TJABHBIX MOJATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MIOATBEPKIas ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS SJICKTPOJUTUYECKON TUCCOLUAIIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BELIECTBAMU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 0ajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAILIECHUH B Pa3JINUHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTA 1Mo (OpMyIlie COeTUHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;

coOnrofaTh TMpaBuia TMOJb30BAaHUS XHMMUYECKOM TMOCyJol U JabOpaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIITOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB IO MOJIY4YECHUIO
1 cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKHCIIOTO rasa);

IPOBOJIUTH PEAKLUH, TOATBEP)KIAIOIINE KAaYeCTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,



CWIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS W HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMI0, BBISBICHUE MPUYUHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOAbl IO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U K 0 JaekTpoHHbIe (HU(POBHIE)
n/n TeM NPOrpaMmbl Bcero p;g[oTTI::HbHHe p;’ g::::qec'me o0pa3oBaTe/ibHbIE PECYPCHI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 0 2 bubnmoreka [JOK
' NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 2 bu6mmoreka [IOK
' peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopoa. [lonsarue 6 0 1 bu6mmoreka [IOK
' 00 oxcHmax https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 0 1 bubnnorexka [JOK
' U COMAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBAHHIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuoteka [JOK
' HEOPraHMYECKUX COCTUHCHUI https://m.edsoo0.ru/7f41837¢c
Hroro 1o pasneny 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CTpoeHune aTroma

3.1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c



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

Xumudeckas CBS3b.

3.2 OKHUCIUTEIILHO- 8 Bubmuorexa LIOK
BOCCTAHOBUTEbHBIE PEAKIHII https://m.edsoo0.ru/7f41837¢
buommoreka [{OK
Hroro no pasaeny 15 https://m.edscL)E).ru/7f418370
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKI/Ie 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nes 1. BemecTBO H XMMHYeCKHe PeaKIuA
11 [ToBTrOpenue u yriyOiaeHue 3HaHUHA 5 1 0 Bu6muotexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOMUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 1 bubnnorexa [JOK
' snemeHToB VIIA-rpymnmsl. ["amorenst https://m.edsoo.ru/7f41a636
22 onevenros Virrpyman Copan et 6 0 0 buGarorexa LIOK
COCTHHEHIS https://m.edso0.ru/7f41a636
OO0mas xapakTepucTUKa XUMHUECKIX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 Egggﬁ;ﬁ?iiﬂﬁn £413636
COCTUHCHUS — )
OO61mas xapakTepUCTHKa XUMUYECKUX Bubmorexa LIOK
2.4 aneMeHTOB |VA-Tpynmnel. Yriepon u 8 1 2 hitps://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHHUS — '
Hroro no paszneny 25
Pa3nes 3. MeTasibl M X COCINHEHUS
3.1 OO0mrme cBOWCTBa METAIIIOB 4 0 0 bubmorexa HOK

https://m.edsoo0.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
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3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUSI

bubnmoreka [IOK

16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znea 4. Xumusi 1 OKpysKaomas cpeaa
4.1 BemecTBa u Matepuaibl B )KU3HU 4EJIOBEKA 3 Bubmaorexa IIOK
' m p https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmiorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No n/m Tema ypoka KosinyecrBo yacos DJIeKTpOHHbIe N pPOBbIE
Bcero o0pa3oBaTejibHbIE PecypChl
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bubnunoreka LIOK
yestoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOJIaX TO3HAHUS B XUMHUHU 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne 1 «IIpaBuia
3 paboTHI B 1aOOPaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 Yucrtele BemecTsa u cMecu. CriocoObl 1 bubnunoreka LIOK
pasjeeHus cMeceit https://m.edsoo.ru/ff0d26ca
5 et (na nprmeepe oo momapEARO ) Bumorerca LIOK
COITH)» https://m.edsoo.ru/ff0d28c8
bu6nunorexa LIOK
6 ATOMBI H MOJICKY b1 1 https://m.edsc]i.ru/ff0d2a6c
7 XUMHYECKHUE 3IIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubmmnoreka HOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U clIOXHBIC BENIECTBA 1 Bubmuorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
o | o moermens e ey 1 Busmorea 101
ATOMOB XIMITIECKIK SEMOHTOR https://m.edsoo.ru/ff0d2eae
11 OTHOcuTeNBHAs aTOMHAs Macca. 1 bubnuotexa [JOK
OTtHocuTenbHAs] MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMHYECKOTO DJIEMEHTA B 1 bubnunorexa LIOK



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
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https://m.edsoo.ru/ff0d323c

COCITMHEHHU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Mosb. MossipHast bub6nmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3HYeCKUE U XUMUYCCKHC SIBJIICHUS. bubnunoreka LIOK
XUMHUYECKas pEeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCclIoBHS TPOTEKAHUS bubmuorexa [JOK
XUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. Bu6muotexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus konmuecTBa, MacChl BEIISCTBA bubnunoreka LIOK
110 YPaBHEHHUSAM XUMHUYCCKUX PEAKIIUit https://m.edsoo.ru/ff0d5708
18 (covumenn prronenma, seeuea BuGmorera LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 omucroneuer, OSosueme BuGmorera LIOK
) . https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alMsl 3HAHHUHA
20 Konrtponsnas padora Nel o teme bubmuoreka [IOK
«BerecTBa ¥ XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
2 Kneropon onewent  mpoctos seeerso BuGmorera L1OK
' https://m.edsoo.ru/ff0d448e
O30H
22 enopora (peasim oxncnemun, ropeso) Butimotexa LIOK
’ ' https://m.edsoo.ru/ff0d4614
[TonsiTrie 06 okcuaax
23 nadopaopitn npowsienmocrs Bubmaorexa LIOK
‘ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
2 nomsmieo epormmccKow ypasnens Bubmaorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUECKHUX PEaKIIUIX
25 TormnmuBo (HedTh, yroib U METaH). bubmuoteka [IOK



https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d3b88
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3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
IpeI0TBPALICHUS
[IpakTuueckas padora Ne 3 o reme

https://m.edsoo.ru/ff0d4c4a

bubnunoreka LIOK

26 «Ilonmydenue u co(z)I/IpaHI/Ie KHCJIOPOJIa, hitps://m.edsoo.ru/ff0d4ae?
U3YYCHUE €r0 CBOMCTBY
27 Bonxopon — 351eMeHT U IpOCTOE BELIECTBO. Bu6muoteka [JOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKue U XUMUYECKHE CBOMCTBA bub6nmoreka [IOK
BoJ0opoaa. [IpuMeHeHnue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJIAX bubsmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHHs BOAOPOIa B bubmmoreka [JOK
naaboparopuu https://m.edsoo.ru/ff0d4dd0
3L dlonyeenme n cobmpanc soropona Bufimorera LIOK
N ’ https://m.edsoo.ru/ff0d4f42
U3yUYEHHE €TI0 CBOHCTBY
N " bubnuoreka [{OK
32 MomnspHblii 00bEM ra3oB. 3aKkoH ABOTaapo https://m.edsoo.ru/ff0d542e
| e o s scoma B 10K
; https://m.edsoo.ru/ff0d55a0
BEIIECTBA UK 00BbEMY
e B 10K
. https://m.edsoo.ru/ff0d5708
OTHOIICHHI Ta30B
35 Du3nyecKue 1 XUMUIECKHE CBONCTBA BOJIBI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [Tonsitue 06 bubnuotexa [JOK
WHINKATOpaX https://m.edsoo.ru/ff0d59e2
37 monacomommme pactaops. Macoona 1o Bubmorexa LIOK
‘ https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
38 [IpakTuueckas padora Ne 5 o reme bubmuoteka [IOK



https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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«[IpuroroBieHue pacTBOpOB C
OIpeIeIEHHON MaCCOBOU J10JIeH
PAcTBOPEHHOIO BEILECTBA»

https://m.edsoo.ru/ff0d5eba

39 KoHntponbnas pabota Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCU(PUKAIINS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
S xnenommum oonomm n awporepnu BuGmorera LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6nmorexa LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBAHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarms, bubnunoreka LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TosryueHue 1 XUMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa [IOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmuoreka [JOK
NOJTY4eHHs, XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 I'eneTnyeckas CBA3b MEXIY KJIaCCaMU bubmuoteka [IOK
HEOPraHUYECKUX COCTMHCHUI https://m.edsoo.ru/00ad9a50
49 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN bubmorexa LJOK
https://m.edsoo.ru/00ad9cb?2
S0 "Ocnosme xiacon neoprammacexin Bubmoera LIOK
o https://m.edsoo.ru/00ad9ela
COEIMHEHUI
51 [IepBble MOMBITKU KJIACCU(PHUKAIIMN bubmuoteka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

XUMHYECKHX 31eMeHTOB. [loHsTHE O
Ipynmnax CXoAHbIX 3JICMCHTOB

IIepnonnueckuii 3axoH u [lepuoanueckas

https://m.edsoo.ru/00ad9ffa

52 cHUcTeMa XMMHUYeCKuX ayeMeHToB [1. 1. bubmorexa LIOK
https://m.edsoo.ru/00ada52c
MeneneeBa
53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubmuorexa [JOK
H3zoTorsr https://m.edsoo.ru/00ada342
55 rmomnon Tepmoppracent cmronss 1. T Busmitorera LIOK
T https://m.edsoo.ru/00ada6bc
MeneneeBa
XapakTeprucTuKa XUMHYECKOTO DJIEMEHT 110 Buborexa LIOK
56 ero nosioxxeHuto B [leproauyeckoit cucreme httos://m.ed /00adag824
PS://m.edso0.ru/Ulada
JI. 1. MenneneeBa
3nauenwue [leproaudeckoro 3aKkoHa Jjist
57 pa3BuTUs HayKu U npaktuku. 1. 1. Bbu6moreka [JOK
MeHneneeB — y4EHBIM, TIeIaror u https://m.edso0.ru/00ada96e
rpakIaHUH
58 DIEeKTPOOTPULIATETLHOCTH aTOMOB bubmuoreka [JOK
XUMHUYECKHMX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas CBI3b bubmmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBasneHTHas monspHas XUMAYECKas CBS3b bubmmorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HENOJIApHAs XUMUYECKas bubmmnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCIICHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIHTENTbHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN bubnunorexa LIOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

https://m.edsoo.ru/00adb076

65 Kontponbnas pabota Ne4 o teme 1 bubmuorexa [JOK
«CrtpoeHue aroMa. XMMHUYECKasi CBSI3b» https://m.edso0o.ru/00adb486
66 PesepBublit ypok. O6o0meHne 1 1 Bu6muoteka [JOK
CHCTeMaTH3aIlusl 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHHE U 1 bubmuorexa [JOK
cUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 Peseprublit ypok. O6o0mIeHne 1 1 Bu6muotexa [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00adb076
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9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChI
[Tepunoguueckuii 3akoH. Ileproandeckas
1 CI/I(E?FGMI;. XUMHAYECKUX BHGMIG)HTOﬂB pIR Y| 1 bubmorexa HOK
T https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB
2 XI/IMI/I‘ICCKEX 3JIEMCHTOB IIEPBBIX TPEX 1 bubmorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus 1 HOMeHKIaTypa bu6nmorexa LIOK
3 1 )
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Buasl xuMuueckoii CBA3U U TUIBI bu6nmorexa LIOK
4 .. 1 .
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel mo teme
5 «[ToBTOpEHue u yrinyOaeHue 3HaHUH 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccudukanms XuMuueckux peakiui 1mo bubmuoreka [IOK
6 1 .
Pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
[TousTu K TH XUMHAYECKON pEeaKIIHH.
7 HgHﬂTHZ g lc":Ol(\)/Il:())(l)"gHHBIX Hu reeTCe OOFé)IfHI)II;I( 1 bubmmorexa LHOK
p https://m.edsoo.ru/00adbe9a
pEaKIusIx
[ToHsiTHE O XUMUUYECKOM PAaBHOBECHH.
@®akTOpHl, BAUSIOUINE HA CKOPOCTh bubmmnoreka HOK
8 . 1 .
XUMHYECKON PEaKIuK U TIOJI0KCHUE https://m.edsoo0.ru/00adc28c
XUMHUYECKOTO PABHOBECHUSI
OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC bubnunorexa LIOK
9 1 .
peaxiuu https://m.edsoo.ru/00adcade
10 Teopus 2NEKTPOIIUTHYECKON JUCCOLMALIH. 1 bu6muoreka [JOK
CubHble U cliabble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
N bubnuoreka K
11 Honnble ypaBHEHUS peakUii 1 Ommorexa 1O

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHAYECKHUE CBOUCTBA KHUCIOT U OCHOBAHUU

12 B CBETE MpEACTaBICHUN 00 bubmorexa LIOK
el 9 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON TUCCOLIUAIIUT
13 mporcrasmemi o6 onexmpommmseckoi Bufimorera [IOK
el P https://m.edsoo.ru/00add8b2
JTUCCOLIMAIIUU
14 [TonsTue o ruapoaU3e coen bubmorexa LIOK
AP https://m.eds00.ru/00add9d4
. bubnuorexa [JOK
15 O060011IeHNE U CUCTEMATU3AIMs 3HAHUN hitps://m.eds0o.ru/00addd12
16 [TpakTuueckas pabota Ne 1. «Pemenue bubnnorexa [JOK
IKCIIEPUMEHTAIIbHBIX 33134 https://m.edsoo.ru/00addbfa
17 P i BuGanorexa IOK
P FICCOTHATLIT. https://m.edsoo.ru/00addecO
XYMUYECKUE PEeaKIIMH B PACTBOPAX)»
18 OO61mas xapakTepuCcTHKa raJIOr€HOB. bubnnorexa [JOK
XUMHUYECKHE CBOWMCTBA Ha ITPUMEPE XJiopa https://m.edsoo.ru/00addfe?
19 et caoiicrsa. nonymene Bubmnorera LIOK
> TTOIYH ’ https://m.edsoo.ru/00ade104
IPUMCHCHUE
P S — Bubmorera LIOK
Ay gtk https://m.edsoo.ru/00ade348
€€ CBOMCTB»
| e o e e B LOK
peardiii, g P A https://m.edsoo.ru/00ade488
M30bITKE
29 OO6mmas xapakTepucTrka 31eMeHToB VIA- bubnmnoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
23 Haxomuenme cepn et cocummemit s bubmorexa LIOK
A P " https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CephI
24 CepoBoaopoi, cTpoeHue, Gpu3nyeckue u bubmuoreka [JOK



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00ade64a

XMMHYECKHE CBOMCTBA

https://m.edso0.ru/00ade802

Oxcunpl cepol. CepHas KUCIOTA,

bu6nmoreka [IOK

25 (u3ryecKre 1 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUYECKUE PEaKLnH, JeXKAIINe B OCHOBE
HIPOMBIIIICHHOTO CII0C00a MOTyYeHUS Bu6muoteka [JOK
26 . .
CEpHOM KUCIOTHI. XMMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIIEH Cpelibl COEAUHEHUSIMH CEPbI
27 Brrunciaenue MacCcoBOi 10JIM BeIXOAa bubnunoreka LIOK
IPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OOm1ast XxapakTepuCcTUKa 3J1eMeHTOB VA-
o8 rpynmsl. A30T, pacClipOCTPaHEHHE B Bbu6moreka [JOK
npupoe, GU3NIECKHe U XUMHUCCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHax, ero Gu3nYecKne U XUMUYECKHE bubnnorexa [JOK
CBOMCTBA, MOJYYCHUE U IIPUMECHCHUE https://m.edsoo.ru/00adf004
IIpakTuyeckas ta Ne 3 1o Tem
30 «ﬁznyqe;(l:/leaal\f;gzxz JIB:;%(;{HZ eio bubmmorexa [IOK
. ’ https://m.edso0.ru/00adf180
CBOWCTBY
31 A3oTHas Kuci0Ta, €€ husnveckue u bubmmnoreka [HOK
XMUMHYECKUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHUS
32 B KaU€CTBE MUHEPAJIbHBIX Y100peHUH. bubmmnoreka HOK
XUMHYECKOE 3arpsI3HEHNE OKPY KaroIIeH https://m.edsoo.ru/00adf518
Cpebl COeTMHEHMSIMH a30Ta
B erom, rsecoe nammecte BuGmiorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MTOJTyYCHHE
| Mo e e B 10K
y ' https://m.edsoo.ru/00adfc20
IpUpOIHOI cpenbl hocharamu
35 VYriepos, pacipocTpaHEeHUE B IPUPO/IE, bubmuoteka [IOK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

(1)I/I3I/I‘IGCKI/IC 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxkcuppl yraepoaa, ux gpusndeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

bubnunoreka LIOK

36 po0JIEMBI, CBS3aHHBIE C OKCHIOM YIJIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCI0Ta U € CON bubmorexa LIOK
https://m.edsoo.ru/00ae006c
]
W | e pon 4o e Bumorera LOK
i " https://m.edsoo.ru/00ae027e
KadecTBeHHas peakiys Ha KapOOHAT-HOH
3 opamcex e K Bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoa
40 Kpemnuii u ero coenuuenus Bubmorexa HOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas paborta Ne 5. Perenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmoreka [JOK
«BakHeWIIne HEMETaJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
o
2 Bancinine nevera H Bubmmarexa [IOK
https://m.edsoo.ru/00ae0el8
COCTUHCHUS
OO0mias xapakTepuCcTUKa XUMHUUECKIX
3JIEMEHTOB — METAJUIOB. MeTamyeckas bubnuoreka [IOK
43 .
CBSI3b M METAITMYECKAsT KPUCTATITUYCCKAST https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKre CBOMCTBA METAIUIOB
” S — BuGmmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mue cnocoObl MOTYYEHUS METAJLIOB. Butmiorexa [[OK
45 CmuiaBbl. Berunciienus o ypaBHEHUsIM

XUMHYECKHUX PEaKIUi, €CIIU OJUH U3

https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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PE€arcHTOB COACPKUT IMTPUMECHU

46 [TonsiTHE O KOPPO3UU METAIOB BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1278
bubnunoreka LIOK

47 [Henounsie meraet https://m.edsg).ru/Oan14b2

48 OKcubl U THAPOKCUIBI HATPUS U KU BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENBHBIE METAJLIBI — KAaJbLIUN 1 bubmmoreka [JOK

MarHHi https://m.edsoo.ru/00ae15e8

50 Baxueiinme coeTMHEHUS KaIbIUs buGnuorexa LIOK
https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae1886

o Do pora oo o e Bumoresa LOK

yerpanerus” https://m.edsoo.ru/00aelae8
. bubmnoreka IIOK
54 ATOMHHHIE https://m.edscﬁ).ru/00ae1c64
55 AmdotepHbIe CBOMCTBA OKCHIA U bubmuoteka [IOK
THJPOKCHIA https://m.edsoo.ru/00aelc64
Bbubmnorexa IIOK
56 Keneso https://m.edsc]i).ru/Oan1d86
57 Oxkcuapl, THAPOKCUIBI U conn xkene3a (1) u bubmuoreka [IOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U cUCTEMATH3AINS 3HAHUI
59 e S 1 e buGmorexa LIOK
. https://m.edsoo0.ru/00ae3de8
«Baxxueiie MeTAIIbI X UX COETUHEHUI»
BBI‘-II/ICJ'{CHI/ISI M0 YPaBHEHUSM XUMHYECKHX Butmiorexa [[OK
60 peaKnuid, eClii OJTMH U3 PEarcHTOB JaH B

M30BITKE WUJIN COACPIKUT TPHUMCECH.

https://m.edsoo.ru/00ael1750
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Bbruucnenus MaccoBoi 10714 BbIXOJa
IPOAYKTA PEaKLUU

61 O0001IeHNE U CHCTEMATH3aLKs 3HAHUI 1
62 KonTtponsnast padora Ne4 o reme 1
«BaxkHele METaIIbl U UX COEIUHEHUI
63 BemiecTBa u maTepuaibl B TOBCETHEBHOM 1 bu6nmoreka [IOK
JKU3HU Y€JI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIECH 1 Bu6muotexa [JOK
cpepl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnH 5K0JI0rHUECKUX 1 Bbu6moteka [JOK
pooseM https://m.edsoo.ru/00ae4270
66 PesepBusiit ypok. O60011eHNE U 1 bu6nmorexa LIOK
crucTeMaTH3als 3HAHUI https://m.edsoo0.ru/00ae0d0a
67 Peseprublit ypok. O600IIeHNE U 1 Bu6moteka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00adb33c
68 PesepBuslit ypok. O60011eHNE U 1 bu6nmorexa LIOK
crucTeMaTH3als 3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIHOHEpHOE
obmectBo «M3natenscTBO «lIpocBemnienue»

METOANYECKHE MATEPHUAJIBI IJI51 YYUTEJIA
Pazpabotku ypokoB Paboune mporpammsl Temarnueckoe mianupoBanue TexHOIOTHIECKUE
KapThl ypokoB Meroanueckue nocobust Harmnsinuele u pa3gaToyHble MaTepUaibl

Hcrounuk: https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK






