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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTENIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OOO, a takxke Ha OCHOBE (enepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIMH TPENoaaBaHus y4eOHOTO IMpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusix Poccuiickoit denepanum.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABIECHUE O IIENAX, OO0Imed cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAelieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHHE 110 pa3jieiaM U TeEMaM MPOrpaMMBbl 10 XUMHUH, ONPEAEISEeT KOJIUUECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJAEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YyJaromuXcs, ONMpeaessieT BO3MOXKXHOCTH MPEIMETa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE 1eleil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00YUaroIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMS.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHUpOBaHUS MUPOBO33pEHUsT 00y4aroerocs, ero
MIPEJICTABICHUA O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKOl 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s caMopa3BUTUS U (OpPMHUpPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00IIel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0yJaronmxcs,
HaBBIKOB HMX  CAMOCTOSTEIBHOM  yueOHOM  JEATENBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
MpoeCCUOHAIBHON JESTEIHHOCTH,

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKIaJbIBa€T OCHOBBHI IEJIOCTHOTO
B3TJIsAJIa HA €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM ATAroM B (opMUpOBaHUU
€CTECTBEHHO--HAy4YHOUN IrpaMOTHOCTH 00y4JaroIInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHUss B OOYYEHHWH XUMHUU 00ECMEeYMBAIOTCS CIEU(UKON COAepKaHUS
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TIENarorTHYecKd aJalTHPOBAHHBIM OTPAXKEHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJEIEHHOM dTarie € pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4JarOIIMMHUCS CUCTEMBI TIEPBOHAYATLHBIX MOHSATUN XUMHUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICIBHBIX 3HAYNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CtpykTypa coaep:kaHHsl MPOTPAMMBI O XHUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3ydeHuro. CopaepiaHHe CKJIQAbIBACTCS U3 CHUCTEMbI MOHATHH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATHUH O XuMHU4eckod peakiuu. OOe ATH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IMOCJIEIOBATEIbHOTO PA3BUTHS 3HAHWKW Ha OCHOBE
TEOPETHUUECKHUX MPEICTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;



— MPEACTaBIECHUI 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE HSMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl 0 XHMHU CIIOCOOCTBYET (OPMHPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM IIO3HaHUs B Hayke. M3ydyeHne xumun
OPOUCXOMUT C TPHUBJICYCHUEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpy n3yueHny XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOTo IpeaMeTa COCTOMT B ()OPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHX ()AKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKka HayKH, B
IPUOOIIEHNHU K HAyYHbIM METO/IaM [MO3HAaHUS IPU U3YYEHHUH BEIIECTB U XUMUYECKUX peakluil, B
(GopMHpOBaHMUM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpalleHus C Bel[eCTBaMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUHN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4HbIM  MeETOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX IPHUOOPETEHUIO OO0YYAIOIUMHUCS OIbITA
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIBbHOCTH;

— ¢opmupoBaHue oO1eH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX IMpPU pElIeHUH MpoldjeM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEILHOCTH,

— (popMupoBanue y 00ydaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroIleW MpUPOJHON
Cpelibl;

—pa3BUTHE MOTHUBALIMM K OOYYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHEeHIero ooyyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kimacce — 68 vacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 waca B Henemro). B kypce xumum 8 Kkjacca IPOBOAMUTCS NEPECTAHOBKA paszeia
Ilepuoauuecknit 3akoH u Ilepuoamueckass cucrema xumMu4yeckux 3jaementos JI. H.
Menpesneesa. CrpoeHne aToMoB. XHMHYECKasi CBf3b cpa3dy TMoOcCji€ U3Yy4EHHUs
[lepBoHAaUaIbHBIX XMMUYECKUX HOHATHH. OTO HEOOXOAMMO, TaK KakK M3Y4EHUE CTPOCHUs
BEIIIECTBA MMEET OOJIBIIOE 3HAUCHHE I MAaTEPUATUCTUYECKOTO MUPOIIOHUMAHUS yJaluXxcs U
JUIsl YCBOCHHSI OCHOB COBPEMEHHOM XMMHHU.



3HaHHe CTPOCHUSA aTOMa IO3BOJIACT OOBSICHUTD 3aKOHOMCPHOCTH HU3MCHCHUSA CBOICTB
OJIEMCHTOB, IIOHATH, IIOYEMY AaTOMBIL 06pa3y10T MOJICKYIJIbI, 6J1aroz[ap;{ 4YeMy IPOTEKAKOT
XUMHYCCKUC pCaKIHU. Tonpko IIpru 3TOM YCJIOBHH HAYMHACTCHA q)OpMI/IpOBaHI/Ie XHUMHNYECCKOI'O
MBINIJICHUSA yHallluXCs.



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe coctossHue BemiectB. llonstue o
METOJIaX MMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecu. CIocoObI pa3/ieieHus] CMece.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaleHTHOCTP aTOMOB XMMHUYECKHUX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAsA aTOMHasA Macca. OTHOCUTENIbHAST MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocCBsi3b KOJIMUECTBA, MAacchl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

®u3nueckue M XUMHYECKHUE SBJICHUSA. XMUMUYECKAsl peakiuss U €€ MNpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHus. Kinaccupukams XMMUYECKUX PEaKIui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOW, IMpaBHiaMu paboThl B Jaboparopuu U mpuéMamu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHUE U KOHJCHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB TIPOTEKAHUS XHUMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPHIOM Oapusi, pasnoxenue ruapokcuaa meau (11) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crocoOoB
pa3ienieHuss CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHIAPUBAHUE, AUCTUILIALINSA,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAONIOACHUE W OINMUCaHUE
pEe3yNbTAaTOB MPOBEIAEHUS ONBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHHUS MacChl, CO3/IaHHE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoaa B mpupoje, Gu3ndeckue U XUMUUECKHUEe CBOWCTBA (pEaklUuyd TOPEHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — aljaoTporHas MOAU(PUKAIUS
KHCIJIOPO/IA.

TemmoBoit A(PekT XUMHUYECKOW peaKIMH, TEPMOXMMHUYECKHE YpPaBHEHHUS, JK30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpoctoe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJIE,
dbuznyecKre 1 XUMUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTer u comu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoJ. OxpaHa M OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yrolue (OCHOBHBIE, KHCIIOTHEIE, aM(OTepHEIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHI0B. DU3MUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHui. Pu3nueckue M XUMHUYECKHE cBOWcTBa OcCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coseil. @uznyeckue M XMMUYECKHE cBoMcTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacro3HaBaHUE W H3y4YEHHUE CBOMCTB KHCIIOPOJa, HAOIIOJECHUE B3aUMOJCHCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OIHUCAHWE WX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOHO HCTOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PaA3IOB BEIIECTB KOJIUYECTBOM
1 Momnb, HccleAoBaHUE OCOOEHHOCTEW pacTBOPEHHS BEIIECTBC Pa3IUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMU,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

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

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbIE METAJIbI, TaJOT€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB J. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HUECKHNA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX 31eMeHTOB [leproandeckoil cucTemsl
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuoguyeckoro 3akoHa u [leproandeckoil CUCTEMBI XUMUUYECKHUX JJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENBbHBIE  peakuuu. [Iporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMH KHCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB, WIIIOCTPUPYIOIINUX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Mesricnpeomemmnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 MHCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U IOHATHI,
ABJIAIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccu(uKkanusi, MEepUOAMYHOCTb,  HAONIOJEHHE,  AKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPaZO0aKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIeCTBO, Tel0, 00bEM, arperaTHOe
COCTOSIHME BEUIECTBA, a3, (hU3MYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonnueckuii 3akoH. Ilepmoamnueckass cucrema xumMuyeckux »sseMmeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX IMEPUOAOB, Kajus, KaJIbLMS U HUX COCAUHEHUH B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpOEHUEM X aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KpUCTAUIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHMH, TeHeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHMIO KaTalu3aTopa). JK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [IoHATHE O TOMOTeHHBIX M TeTepOreHHbIX peakiusax. [lonsTue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpaBHEHHI OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust AIEKTPOIUTAYECKON AUCCOIUALNH. DIEKTPOIUTHI U HEAIEKTPOIHUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHCCOLMAlMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanun. CHIIbHBIC U CTa0bIe DJIEKTPOTUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs peakIMii HOHHOTO oOMeHa, TOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
OpeICTaBICHUH 00 SJEKTPOTUTHUYECKONW auccoruanuu. KadecTBeHHBbIE pEakIMHW Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHMYECKOW pPEAKUHUH OT BO3JEHUCTBHS Pa3IUYHBIX
(bakTOpOB, MCCIEIOBAaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALUN
KHUCJIOT, IIeio4Yel W cojeil (BO3MOMKHO HCIIOJIb30BAHME BHUIEO MAaTEepUANIOB), IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHHUS peakiuii MOHHOro obMeHa (oOpa3zoBaHME
ocajka, BblAelieHne ra3a, oOpa3oBaHUE BOJbBI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacrno3HaBaHWEe HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO KauyeCTBEHHBIX DPEAKLUM HAa HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHHSA

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XHMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aUMOJECHCTBUE C METAlJIaMH, HEMETAJUIaAMH,
menoyamu).  Xmoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4eHHE,
NpuMeHeHue. J[eicTBHUE XJI0pa U XJIOPOBOJOPO/Ia HA OPraHU3M 4YesloBeKa. BaxxHenume Xmopuasl
1 X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOAU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprel. CepoBOJIOpPOA, CTpoeHHUE, (U3NYECKHe M XMMUYeckHe cBoicTBa. OKCHABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE HPOMBIIIICHHOTO croco0a IMOJydeHHs] CepHOW KHUCIOTHL. IlpuMmeHeHue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYecKHue
CBOICTBa, nony4yeHue u npuMeHeHue. Conu aMMOHMSI, UX (PU3NUECKHUE U XUMHYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢uznueckne M XUMHYECKHE CBoicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJICH aMMOHHS B KadyecTBE MHUHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, ¢pusndeckue u xumudeckue cpoiicrsa. Oxcun pocdopa (V) u pochopHas Kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MOIU(UKAIIUK, PAaCTIpPOCTPAaHEHHE B
npupoe, pusnueckue 1 XUMUYecKne cBoiicTBa. AncopOius. Kpyropopor yrieposaa B mpupose.
Oxkcuppl yraeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHEe. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHBIe ¢ okcuaoMm yriepoaa (1V),
TUIO0TE3a TJ100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. 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, OTWUJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
HUCTOYHUKU YTJIEBOJOPOAOB (Yroib, MPUPOIHBIA Tra3, HePThb), MPOIYKThl HX MepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usuveckne M XUMHUYECKHE CBOWCTBA, MOJYYCHHE M TPUMEHEHUE.
Coenunaenuss kpemHusi B mpupoge. OOmme mpencraBienus o0 okcuae kpemuus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue



CTpOMTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobiemsr
0e30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOJeHUWEe Tpouecca OOYINIMBaHUS — caxapa IOx  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW peakInH Ha Cyiab(paT-uOH M HaAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUUN
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsS U Qocdar-uoH 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 YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE IPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIIEHHE C MPOIYKIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHBIX 3a/ay Mo TeMe «BakHelue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nosnoxeHus B [lepuonnueckoit cucreme xumuueckux snemeHToB Jl. M. MenaeneeBa u crpoeHus
atoMoB. CTpoeHue MeTamioB. MeTalauyeckas CBsI3b M MeETAJNIMYECKas KpUCTasIndecKas
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. Pu3MUEecKHe U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
W. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJAEHHE B Npupoae. PU3NyYecKue U XMUMHUYECKHE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajubLUi: noyokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. WM. MeHneneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHHE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimune coeanHeHUs
KaJbpus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpOEHHE aTOMa, HaXOXJAE€HHE B mpupoje. Puznueckue U XMMUYECKHUE CBOWCTBA
xene3za. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METaUIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHHE PE3yJbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJb30BAaHHE BHIEOMATEpUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIIUSA U HATPUS C BOJOH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMaTEpHAJIOB), HCCIEAOBaHWE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHATIOB), IPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajbllus, alFOMUHUA, LUHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEpUAJIOB), UCCIeI0BaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemectBa 1 maTepuanbl B MOBCEIHEBHOM >KU3HM uYelOBeKa. be3onmacHoe MCroiib30BaHUe
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomuipr mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKpPY)KAoILEel cpeibl (MpeeabHas JOMyCTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKCcnepumenm:

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

Meswcnpeomemnnie ceasu

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

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsl, IPOBOJHUKH, IOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTOJIEMEHT, BEIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHME BELIeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

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

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMA  POCCUUCKUMHU  COLIMOKYJIBTYPHBIMH U  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIaMU M HOpPMaMHU TOBEJIEHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHUE OIbITA JESITEIIBHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH!

1)naTpuoTH4YeCcKOro BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIIIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM MH(OpMaIuen o MepeoBbIX AOCTHKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2)rpaskaIaHCKOr0 BOCIIUTAHUS

MPEACTABJICHUS O COIMAIBHBIX HOPMAaxX W MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUW B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM W JPYruX BUIAX JAEATEIbHOCTH, TI'OTOBHOCTHU K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a]1a4,
BBITIOJIHEHUH XWMHUYECKHX SKCIEPUMEHTOB, CO3/IaHUU YYE€OHBIX TPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIECCe 3TOM y4eOHOU NeaTenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHE M TOCTYNKU CBOMX TOBApHUIIECH C TMO3UIMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3)11eHHOCTH HAYYHOT'O IO3HAHUS:

MHpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XHMMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJOBEKa ¢ MPUPOJHOM Cpeloi, 0 posn
XHMMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBICE MOTHUBBI, HANPABJICHHBIC HA TMOJYyYE€HHWE HOBBIX 3HAHUW 10 XHMUH,
HEoOXOoauMBbIe 11 OOBSCHEHUS HaONI0aeMbIX TMPOIIECCOB U SIBICHUN, IMO3HABATEIbHOM,
WH()OPMAITMOHHON ¥ YUTATEIIBCKON KYJIBTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHOW pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JHUTEpPaTypOd, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTH W YPOBHS OOYUYECHHS B NalbHEHIIIEM;

4)(popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUM U HENpHUSITHE BPEIHBIX
NpUBBIYEK (YHOTPEONEHUsST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJECHUS
npaBwil 0€30MaCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMHU BEIeCTBaMH B OBITY W peallbHOMN
KU3HHU;

5)TpynoBOro BOCHUTAHUSA:

MHTEPEC K MPAKTUYECKOMY H3YUEHUIO MPOPECCH U TPyAa pa3IUuIHOTO POJia, YBAXKEHHUE K
TPy U pe3yiapTaTaM TPYAOBOW JEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBI BBIOOP WHIMBUAYATHHOW TPACKTOPUU



MPOJOIDKCHHUST O0pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,

OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIENTHON MpOo(eCCHOHAILHON NEATeIbHOCTH U

pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;
6)3K0/10TrHYeCKOro BOCIIMTAHUA:

DKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMaHWE IIEHHOCTH 3J0POBOTO M 0€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHHWE IIEHHOCTH COOJIIOICHUS TIPaBUil OE30MaCHOTO MOBEICHUS IIPH paboTe ¢ BEIIECCTBAMHU,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, IMOJy4aeMble IMPU HM3YUYCHUHU XHMHH, ISl PEIICHHS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILICHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYPbI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIEM M MyTeH MX peIieHus
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE ISl (OPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHMHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKH W3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B N3yUaEMBIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA IO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOI0M MPOIeCcca, CAMOCTOSTENIHHO TPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATh OTUYET O MPOJICTAaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MHPOPMAIIHIO PA3TUIHBIX BHUJIOB
1 HOpM IIPECTABICHHUS, TTOYIAEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COJIEpPIKaHMs, CIpaBOYHBIE TOCOOMS, pecypchl WHTepHETa), KpPUTHUYECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSATH Pa3IUYHbIE METOJIBI M 3alPOCHI IPH MIOUCKE M 0TOOpe MH(MOPMALIUY U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIIIOJIHEHUS YUY€OHBIX U TO3HABATEIbHBIX 33/1a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIcHUE KYIbTYPOl aKTUBHOI'O HCIIOIb30BAHUS Pa3IMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B IpoIllecce Y4eOHOM U HCCIeI0BaTEIbCKOU
JESTEIIbHOCTH HH(POPMAIIHIO O BIMSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAroIe MPUPOIHON CPEeIbl.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€e TeHCTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoAe auanora M (WIKM) JUCKYCCHH) IO CYIIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHHSI IPEACTABIISATE MOMy4YEHHBIC PE3YIbTAThI TO3HABATEIILHOM JICATEIHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 PEe3yJbTaTOB BBINOJIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
HCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHHe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicCTBUS:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISTh WM KOPPEKTUPOBATh MPEATIOKEHHBIM aITOPUTM JEHCTBUIM MpU
BBITIOJTHCHUH 33J]aHUH C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAaX W PEAKIIMIX, OLIEHUBATh COOTBETCTBUE MOJIYUEHHOTO pe3yibTaTa 3asiBICHHOM I1eNu,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEPIKAHHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabodeil mTporpaMMoii, BBIIEISIOT: OCBOCHHBIC
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl JEATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0
HWHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX H HOBBIX CUTYAITHIX.

K koniy oOydeHus B 8 kijacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHITHIA: aTOM, MOJEKYJIa, XUMUYECKHMA

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEIIECTBO, CMech (OJHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJs XHUMHUYECKOTO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
AIIEKTPOOTPHUIATETILHOCTh, CTEIICHh OKUCIICHHSI, XUMUYECKAasl peaKkiusl, KIacCH(PUKaIUs
peaxuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0KeHHs], peaKIIMK 3aMeIIeHUs, peaKkluu
o0MeHa, K30- U SHAOTEPMHUYECKUE PEAKIIUH, TETUIOBOU YPPEKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTab, paAuyC aroMa, XMMHYecKas CBS3b,



NOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsI BEellleCTBa (MPOLIEHTHAsE KOHIIEHTpaIusl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHATUS ITPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

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

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[OHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOICTB XHMHYECKUX 3JEMEHTOB OT MX
nosnoxeHuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHMSI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

® ONUCHIBATb U XapakTepu3oBaTh TaOMMuHyl ¢opmy Ilepuonudeckoil cUCTEMBI
XUMHYECKHX JJIEMEHTOB: pPa3inyaTh MOHATUS «rJIaBHas moarpymma (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMM CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (10 YHCIy M COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEIUIECTB, MO TEIJIOBOMY
sdexry);

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

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIHI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

e CleNoBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH ToCynoi H  J1abopaTOpHBIM
00OpyJOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSAMHU IO BBIITOJHEHUIO JJaA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHuIO ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIENIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K xonuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX INOHSITHHA: XMMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHHS, XMUMHYECKash peakiusl, XUMUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBI 00BEM, PACTBOP, HIEKTPOIIHTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE peaKlUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJJIOTponus, amM(pOTepHOCTb, XHUMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeaeibHO TOIMyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATUH U MPUMEHSTH 3TU
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

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

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OMNPEIACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: pasiHuaTh IMOHATHA «riaBHas mnoarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKOM Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsn Aapa, 00Ilee YUCIo 3JIEKTPOHOB U pacHpeleieHUe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIMe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKHE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMMMCAHUE TIPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUAIMU KUCIIOT, HIEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEPXKJAIOLINX CYLIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY BEIECTBAMU
pa3IMYHbIX KJIACCOB;

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

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTH
IPOTEKaHUS XUMUYECKUX MPEBPAIIECHUI B Pa3INYHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKIui;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCynol M J1abopaTopHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YIIIEKUCIIOTO Ta3a);

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



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOAbl IIO3HAHHWS — HAONIJICHUE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  KonTpoabHn IIpakTnyeck
oOpa3oBaTe/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypchl
Pasznea 1.IlepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
XuMUs — BaKHas
obsacThb
bubmuorexa [JOK
€CTECTBO3HAHUSA U
1.1 . 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKOU 7c
JEATCIIbHOCTH T
YeJI0BeKa
BemecTtBa u bu6mmoreka [IOK
1.2 XUMUYECKHE 15 1 https://m.edso00.ru/7f4183
peaxuuu ic
Wroro mo pazneny 20

Paznen 2.11epuoanuecknii 3axkoH u Ilepuoagnueckasi cucreMa xumudeckux dJjiementon . U.

MemnneneeBa. CTpoenne aToMoB. XUMH4Y€ECKasi CBSAI3b

Ileproanueckui
3aKOH U
Ilepuoauueckas
cucrema bubnuoteka HOK

31 7 https://m.edso0o.ru/7f4183
XUMHUYECKHX T
anemenTtoB Jl. U. _
MeHniene-eBa.
Crtpoenue aToma
XuMuyeckas bu6mmoreka [JOK

8.2 5 1 https://m.edsoo.ru/74183
CBSI3b.

7c
Hroro no pazneny 12

Pa3nes 3.BakHelilmme npeacTaBuTe/ M HEOPraHMYECKHUX BeleCTB

Bo3nyx.
7 bubnuorexa [IOK
Kucnopon.
3.1 6 https://m.edsoo.ru/7f4183
[Tonsitre 06 7
OKCHIax o
Bonopon.Ilonsarue bubnuorexa [IOK
3.2 0 KHCJIOTaX U 8 1 https://m.edsoo.ru/7f4183

COJIIX

ic



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

Bopna. PactBopsl.

bu6mmoreka [IOK

3.3 [Tonsitue 06 5 https://m.edso00.ru/7f4183
OCHOBaHMAX ic
OCHOBHBIE KJIaCcChI bubmuoreka [JOK
3.4 HEOPraHMYECKUX 11 https://m.edsoo.ru/7f4183
COCIMHEHU I 7c
Hroro no pazaeny 30

Pasznen 4.. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE pe€aKIuu

OKUCIUTENbHO- bubmuorexa [JOK
4.1 BOCCTAaHOBUTEJIbH 3 https://m.edso00.ru/7f4183
bI€ PEAKIINU 7c
bubmuorexa [JOK
Wroro mo pazneny 3 https://m.edsoo.ru/7f4183
7c
bu6mmorexa [IOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOT'PAMME



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

snemeHToB VA-
rpynmsl. A30T,

dhocdop u ux

Kosaun4vecTBo 4acos DJIeKTPOHHbBIE
Ne HaumeHnoBanue
(undposbie)
n/  pasiesioB M TeM Becer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3znes 1.BemecTBo 1 XUuMH4YeCKHe peakmumn
IToBTOpEeHue u
yriayoneHue Bu6muoteka [JOK
11 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasaenoB Kypca 8 36
KJ1acca
OcHoBHBIE
bubnuoreka [{OK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
peakuuii T
DNEKTPOIUTUUECK
as TMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XHUMHUECKHE 8 1 1 https://m.edso0.ru/7f41a6
peaKIyy B 36
pacTBopax
Hroro no pazneny 17
Pasznea 2.HemeTasIbl B X cOeIMHEHUS
O61mmas
XapaKTePUCTHKA
bubnmorexa LIOK
XAMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
snemeHToB VIIA- 36
TPYIIBL. o
I'anorensl
O061mas
XapaKTepUCTHKA
but6mmoreka [IOK
XUMHYECKUX
2.2 6 https://m.edso0.ru/7f41a6
sneMeHToB VIA- 36
rpynnsl. Cepa n eé€ o
COCIMHEHHMS
OO0mas
XapaKTepUCTHKA
S — but6mmoreka [IOK
2.3 7 1 https://m.edsoo.ru/7f41a6

36



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

O61mas
XapaKTEePUCTHKA
XUMHYECKHX

24 snemeHToB |VA-
IpyIIBL. YTIepos
Y KPEMHUM U UX
COETMHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a6
36

Hroro no pazneny

Paznen 3.MeTa/LIbI M X COEANHEHHUS

25

OO6m1ue cBolicTBa

bubnunoreka LIOK

3.1 4 https://m.edsoo.ru/7f41a6
METAJIIIOB
36
Baxneiimme bubnunoreka LIOK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41a6
COCIUHEHUS 36
Utoro no pazneny 20

Pa3znen 4.Xumus u okpy:kawuias cpeia

BemecTtBa n
4.1 MaTepHasl B
KHU3HH YeJIOBeKa

Hroro no pazneny

PesepBHoe Bpems

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/7f41a6
36

bubnmorexa LIOK
https://m.edsoo.ru/7f41a6
36



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

8 KJIACC
Ne KoauuecTBo yacoB JJIeKTPOHHbIE
Kontpoas  IIpakTnue Aara uupposbie
Tema ypoka Bce usyue
n/ o HbIE CKHe st o0pa3oBaTe/ibHbIE
I padoThI padoThI pecypchl
[Ipenmer xumuu.
Pollh XUMIL B bu6mmoreka [IOK
1 I 1 https://m.edsoo.ru/ff
0d210c
Tena u BemectBa
ITonsarue o bu6mmoreka [IOK
2 METOJIaX IMO3HAHUS 1 https://m.edsoo.ru/ff
B XUMHH 0d227e
IIpakTnueckas
pabota Ne 1
«IIpaBuna paboThI
B 1a60paTOPHH 1 bubmuorexa [JOK
3 HpHEME 1 1 https://m.edsoo.ru/ff
0d23dc
oOpareHus ¢
1a00paTOPHBIM
000py/I0BaHUEM
YucTele BelecTBa Bubnuoreka LHOK
4 u cmecu. CriocoOsl 1 https://m.edsoo.ru/ff
pazzieneHus: cMmecen 0d26ca
IIpakTrueckas
paborta Ne 2
«Paznenenue bu6nmoreka [JOK
5 cMmeceil (Ha 1 1 https://m.edsoo.ru/ff
MIpUMEPE OYUCTKH 0d28c8
[IOBApEHHOM
COJIN)»
ATOMEL I bu6mmorexa [IOK
6 - 1 https://m.edsoo.ru/ff
0d2a6c
XuMudeckre
3JIEMEHTBI. 3HAKU bubmuorexa [JOK
7 (cMBOJIBI) 1 https://m.edsoo.ru/ff
XUMHUYECKHX 0d2be8
AJIEMEHTOB
8 [Ipocteie n 1 bubnmuorexa [JOK



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

CJIOXKHBIC BEIICCTBA

https://m.edsoo.ru/ff
0d2a6c

BE€IICCTBA I10

ATtomHO- bubmuoreka [JOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff
y4EeHHE 0d2d50
3aKOH MMOCTOSTHCTBA
COCTaBa BEIISCTB.
XuMu4aeckas
(bopMyTa. bu6mmoreka [IOK
10 https://m.edsoo.ru/ff
Banentnocts
0d2eae
aTOMOB
XUMHYECKHUX
3JIEMEHTOB
OTtHOCHUTEILHAS
aToMHas Macca. bu6mmoreka [IOK
11 OTtHOCHUTENbHAS https://m.edsoo.ru/ff
MOJIEKYJISIpHAs 0d323c
Macca
MaccoBas 1075
N HMIHECKOro bubmuoreka [JOK
12 S TeMOHTA B https://m.edsoo.ru/ff
0d350c
COCTMHCHUH
KoaudgecTBo bu6nmoreka [IOK
13 BerecTBa. MoJib. https://m.edsoo.ru/ff
Mounspras macca 0d5230
dusnueckue u
XHUMUYECKHE bu6nmoreka [IOK
14 SIBJICHUS. https://m.edsoo.ru/ff
Xumnueckas 0d37fa
peakuus
IIpusnaku u
YCIIOBHS bubnmoreka [JOK
15 MPOTEKaHUS https://m.edsoo.ru/ff
XHUMUYECKHX 0d3al6
peaxkuuit
3aKOH COXpaHEHMUS
MacChl BEIICCTB. bubmorexa LIOK
16 p—— https://m.edsoo.ru/ff
0d3b88
ypaBHECHUS
Brrancnenus bubnmuorexa [JOK
17 KOJIMYECTBA, MACChI https://m.edsoo.ru/ff

0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d37fa
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YpaBHEHUSIM

XAMHYECKHUX

peakui

Knaccudukanus

XUMHYECKHX

peakiui bubnnorexka [HOK
18 (coemuHeHwsl, https://m.edsoo.ru/ff

pa3NoKEeHus, 0d3f34

3aMeIICHNs,

obMeHa)

M. B. JlomoHoCOB

— YYEHBIi-

SHIKTOMETHCT. bu6mmoreka [IOK
19 O6oGmeHHe 1 https://m.edsoo.ru/ff

0d40c4

CHCTeMaTH3aIns

3HAHUU

KonTponbhas

pabota Nel mo bubnuorexa [JOK
20 teme «BermecTBa u https://m.edsoo.ru/ff

XUMUYECKUE 0d4290

peaKum»

[TepBbie MOMBITKH

KJIaccu(uKanuu

XUMHYECKUX bu6mmoreka [IOK
21 SJIEMEHTOB. https://m.eds00.ru/00

ITonsarue o ad9ffa

rpynmnax CXOHBIX

3JIEMEHTOB

Ilepuoanueckui

3aKOH U

[Tepuonnueckas bubmuorexa [JOK
22 crucrema https://m.eds00.ru/00

XHUMUYECKHX ada52c

anemenToB /l. U.

Menneneera

TTepuo/Tb, rPYIIH, bu6mmorexa [IOK
23 I — https://m.eds00.ru/00

adab52c

CrtpoeHne aTOMOB. bubnnorexka [JOK
24 CocTaB aTOMHBIX https://m.eds00.ru/00

anep. U3oTomnsl ada342
25 CrtpoeHue bubnmoreka [JOK



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
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AJIIEKTPOHHBIX
000JI0YEK aTOMOB
3JIEMEHTOB
ITepuoanueckoit
cuctemsl /1. W.
MenpaeneeBa

XapakTepucTuKa
XUMHUYECKOTO

https://m.edso0.ru/00
ada6bc

3JIEMEHTA MO €ro bubmuoreka [JOK
26 MOJIOKEHHIO B 1 https://m.edso00.ru/00
Ileproanueckon ada824
cucteme /1. 1.
Menpaeneena
3HaueHMuE
[Tepuoanueckoro
3aKOHAa JIJIs
S — bubmuorexa [JOK
27 p yKH 1 https://m.edso00.ru/00
npaktuku. 1. 1. adagse
MengaeneeB —
Y4€HBII, IEAAror u
rpaKJIaHUH
DIIEeKTPOOTpHULIATET
BHOCTh aTOMOB bubmmorexa [IOK
28 1 https://m.eds00.ru/00
XUMHUYECKUX
adaabh8
3JIEMEHTOB
bu6mmoreka [IOK
41
29 onHa 1 https://m.eds00.ru/00
XHMHYECKas CBS3b
adac34
KoBanentHas bu6mmoreka [IOK
30 HOJIIpHAs 1 https://m.edso0.ru/00
XUMHYECKAs CBA3b adaab8
KoBanentHnas bu6mmorexa [IOK
31 HETOJISIpHAs 1 https://m.edso00.ru/00
XUMHUUECKas CBSI3b adaab9
KoHTtponbHas
pabota Ne4 o
teme «CTpoeHue bubmiorexa HOK
32 P 1 https://m.edsoo.ru/ff
aToMd. 0d4290
XuMuueckas
CBSI3b)
33 ®dusznyeckue u 1 bubnmuorexa [JOK

XUMHUYCCKUC

https://m.edsoo.ru/ff



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4614

CBOMCTBA
KHCJIOpoaa
(peakmuu
OKHCIICHHS,
ropenue). [lorstue
00 okcumax
CniocoOmI

IMOJIYYCHHA
KHUCJIopoaa B

0d4614

bubmuoreka [JOK

34 naboparopuu u https://m.edsoo.ru/ff
MPOMBIIIUIEHHOCTH. 0d497a
[IpumeHenne
KHCJIOpO/JIa
Tennooii 3pdexr
XUMHYECKOH
peaKkuuu, OHATHE
o bubmuorexa [JOK

35 TePMOXIMIHECKOM https://m.edsoo.ru/ff

0d4790
ypaBHEHUH, YK30- U
SHAOTEPMHUECKUX
peaKusax
Tonnuso (HedTb,
yroJib ¥ METaH).
SarpasHeHie bubmuorexa [JOK
36 BOBIYXa, CTIOCOGEL https://m.edsoo.ru/ff
’ 0Od4c4a
€ro
MPEIOTBPAIICHHS
[IpakTnueckas
pabota Ne 3 o
teMe «llonmyuenue bubnuotexa [JOK

37 U cobupanue https://m.edsoo.ru/ff
KUCIIOpO/Ia, 0Od4ae2
M3y4YEHHUE €ro
CBOWCTB»

Bonopon —
AJIEMEHT U MPOCTOE bubnuorexa [JOK

38 BELIECTBO. https://m.edsoo.ru/ff
HaxoxeHue B 0d4dd0
pupoIe
dusnveckue u bu6mmorexa [IOK

39 XUMUYECKHE https://m.edsoo.ru/ff

CBOMCTBA

0d4ddo



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

BOJIOpPOJIA.

[Ipumenenue
BOJZIOpO/A
Houstie o bubmuorexa [JOK
40 CHCITOTAX 1 COMAX https://m.edsoo.ru/ff
0d50d2
CnocoObl
HoMyYeHMs bu6mmoreka [IOK
41 BOIOPOZA B https://m.edsoo.ru/ff
0d4ddo
nabopaTopuu
[IpakTrueckas
pabota Ne 4 o
teme «llomyuenue bubmnoreka [JOK
42 U coOupaHue https://m.edsoo.ru/ff
BOJIOpO/A, 0d4f42
M3y4YEeHHUE ero
CBOICTB»
MonsipHblid 00BEM bubnuorexa [IOK
43 ra3oB. 3aKOH https://m.edsoo.ru/ff
ABoraapo 0d542e
Brrunciaenus
00BEMa,
KOJINYECTBA
BEIIECTBA 1432 110 bu6nmoreka [JOK
44 ero H3BECTHOMY https://m.edsoo.ru/ff
0d55a0
KOJIMYECTBY
BEIIECTBA WU
00BEMY
Brruncaenus
00BEMOB Ta30B TI0
bu6nmoreka [JOK
45 YPABHEHHIO https://m.edsoo.ru/ff
pEaKIuu Ha OCHOBE 0d5708
3aKOHa 00BEMHBIX
OTHOIIICHU T'a30B
duznyeckue u bubmuorexa [JOK
46 XHUMUYCCKHEC https://m.edsoo.ru/ff
CBOMCTBA BOJIbI 0d587a
CocraB OCHOBaHUH. bubnmoreka [JOK
47 [TousTue 06 https://m.edsoo.ru/ff
MHIMKATOPax 0d59e2
48 Bona kak bubmuoreka [JOK

pPacTBOPHUTEITB.

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

Hacrwimennsie u
HEHACHIIIICHHBIE
pacTBOPHI.
MaccoBast o
BEIIIECTBA B
pactBope
[IpakTnueckas

pabota Ne 5 o
TeMe

0d5b40

«IIpuroroBienue bubnmoreka [JOK
49 pacTBOpPOB C https://m.edsoo.ru/ff
onpeaecnEéHHON 0d5eba
MacCOBOM J0JIer
pacTBOPEHHOTO
BEIIIECTBAY
Kontponbnas
pabora Ne3 110 bubmuorexa [JOK
50 reme «Kucnopox https://m.edsoo.ru/ff
’ 0d6342
Bonopoa. Bona»
OKCHU/JIBI: COCTaB, bu6mmoreka [IOK
o1 KJaccupukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
ITony4yenue u
XUMUYECKHE
CBOICTBa bu6nmoreka [JOK
52 KHCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aM(pOTepHBIX
OKCHJIOB
OcHoBaHus:
COCTAR bubmuorexa [JOK
53 Knaccn’ F— https://m.edsoo.ru/ff
’ 0d67ca
HOMEHKJIaTypa
[Tonyuyenue u
N HMIIECKIE bu6mmorexa [IOK
54 CBOICTEA https://m.edsoo.ru/ff
. 0d67ca
OCHOBaHUH
Kucnotsi: cocras, bu6mmorexa [IOK
55 KJaccupukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
56 [lonyuenue n bubnuoreka [IOK

XUMHUYCCKUC

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

CBOMCTBA KUCJIOT

Odfee2

Comnu (cpennue):

HOMEHKJIaTypa,

CLOCOBI bu6mmoreka [IOK
S7 https://m.eds00.ru/00

MOJTyYeHUS, 2d9474

XUMUYECKHE

CBOICTBa

[IpakTnueckas

pabota Ne 6.

Pemenne

AKCIIEPUMEHTAIIbH bubnnoreka [HOK
58 BIX 33J1a4 110 TEME https://m.eds00.ru/00

«OCHOBHBIE ad9b7c

KJIACCBI

HEOPraHUYECKHUX

COCJIMHEHUI

I'eneTnueckas

CBSI3b MEXKIY bubnuorexa [JOK
59 KJIaccaMu https://m.eds00.ru/00

HEOPraHUYECKHUX ad9a50

COCJIMHECHU I

O6o0menue u bubmuoreka [JOK
60 CHCTEMAaTHU3alHs https://m.eds00.ru/00

3HAaHUM ad9ch2

Kontponbnas

pabota Ne4 1o

teme "OCHOBHBIE bubmorexa HOK
61 https://m.eds00.ru/00

KJIaCChI ad9ela

HEOPraHUYECKUX

coequHeHuin"

Crrerens bubnmoreka [JOK
62 https://m.eds00.ru/00

OKHCJICHUS adae28

OKHCITUTENTBHO- bubmuorexa [JOK
63 BOCCTAHOBUTEIbHBI https://m.eds00.ru/00

€ peakuuu adb076

OKUCIHTENN 1 bu6mmorexa [IOK
64 BOCCTAHOBHTEIH https://m.eds00.ru/00

adb076

O6oO0meHue u bubnmuorexa [JOK

65 CUCTEMaTH3aIus https://m.eds00.ru/00

3HAHUHI

adb076



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

PesepBHbIit
ox.O60GeHHE bubnmoreka [JOK
66 YPOK- 1 https://m.eds00.ru/00
u CI/ICT?M&TI/IBE[HI/I?I adb33c
3HAHUN
PesepsHEbIil ypok.
P P bu6mmoreka [IOK
O060061IEeHNE U
67 1 https://m.edsoo.ru/00
CI/ICTel\faTI/ISaI_[I/I}I adoch?
3HAHUN
PesepsHEIil ypok.
0 6ogmeHHeyE bu6mmoreka [IOK
68 1 https://m.edsoo.ru/ff
CI/ICTel\faTI/ISaI_[I/ISI 0d61c6
3HAHUN
OBIIEE
KOJIMYECTBO
YACOB I1O 68 4 6

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoauuecTBO 4acoB I[ 3JICKTpOHHLIe
ara
Kourpoa IpakTnye uudposbie
Tema ypoka Bce usyue
n/ bHBIE CKHe 00pa3oBaTeabHbI
ro HUS
I padoThbI padoThbI e pecypchl
[Tepuoauuecku
1 3aKOH.
[Iepnonnuecka
bu6nmmoreka [IOK
s CUCTEMa
- 1 https://m.edsoo.ru/0
Oadb59e
3JIEMEHTOB /I.
H.
Menneneera
3aKOHOMEPHOC
TH B
W3MEHEHUHU
. bubnuorexa [JOK
CBOICTB
J— 1 https://m.eds00.ru/0
0adb6b6
3JIEMEHTOB
IIEPBBIX TPEX
MIEPHOIOB
Knaccudukanu
U bubmmoteka IIOK
HOMEHKJIATypa 1 https://m.edsoo.ru/0
HEOPraHUYECKHU Oadb7e2
X BEIICCTB
Bunbr
XUMHYECKOH bubmmoteka IIOK
CBSI3U U TUITBI 1 https://m.edso00.ru/0
KPUCTAJUTMYECK Oadbac6
UX PemETOK
KonTtponbHas
pabota Nel 1o
TeMe
«IToBTOpEHUE
U yrayOneHue
yry 1 1

3HAHWI
OCHOBHBIX
pasziesnoB
Kypca 8
KJaccay



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanu

I XUMHYECKUX bu6nmoreka [IOK
6 peakuuii mo https://m.edsoo.ru/0
Pa3TMYHBIM 0Oadbch0
MpU3HAKaM
ITonsarue o
CKOPOCTH
XUMHUYECKOH
bu6nmoreka [IOK
peaKIuu.
7 HoHsTHe o https://m.edso0.ru/0
Oadbe9a
TOMOTE€HHBIX U
TeTEPOreHHBIX
peaKIusIX
ITonstue o
XHUMHYECKOM
PaBHOBECHH.
DaxkTopsl,
BIIMSIIONINE Ha bu6nmorexa LIOK
8 CKOPOCTh https://m.edsoo.ru/0
XUMUYECKON Oadc28c
peakuuu u
[IOJIOKEHHE
XHUMHUYECKOTO
paBHOBECHS
OKHUCIUTEIBHO
) bu6nmorexa LIOK
9 https://m.edso00.ru/0
BOCCTAHOBUTEI
Oadcade
bHBIE PEAKIIUU
Teopus
IIEKTPOJIUTHYIC
CKOI bu6nmorexa LIOK
10 JIMCCOIAAIIHH. https://m.edso0.ru/0
CHIIbHBIE U Oadcd68
cia0ble
DIIEKTPOIIUTHI
Honnrie bubnmnorexa LIOK
11 YpaBHEHHUS https://m.edsoo.ru/0
peakiui 0add448
XuMuyeckue
. bubnmnorexa LIOK
CBOMCTBA
12 https://m.edsoo.ru/0
KHUCIIOT U

OCHOBaHWH B

Oadd5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

CBCTC

MPE/ICTABICHU

i 00

AJICKTPOJIUTHYE

CKOH

JIACCOLMAIIAN

XUMHUYECKHUE

CBOICTBA

COJICH B CBETE

HpejCTaBICHH bubnunoreka LIOK
13 o6 https://m.edso00.ru/0

0add8b2

AJICKTPOJIUTHYE

CKOM

JIACCOINAITAN

[Tonstue o bubnunoreka LIOK
14 TUAPOITH3E https://m.edso00.ru/0

coien 0Oadd9d4

O0o061IeHNE U bu6nmorexa LIOK
15 cHCTeMaTHh3aIu https://m.edso00.ru/0

s 3HAHUH Oaddd12

[IpakTnueckas

pabota Ne 1. bubnnoreka [JOK
16 «Pemmenne https://m.eds00.ru/0

JKCIIEpUMEHTA Oaddbfa

JTBHBIX 33124

Kontponbnas

pabota Ne2 mo

TeMe

«INEKTPOJIUTH bubmuorexa [IOK
17 yeckas https://m.edso00.ru/0

JUCCOLIaIMS. OaddecO

XHUMHYECKHUE

peakiuu B

pacTBopax»

OOmmas

XapaKTePUCTHK

but6mmorexa [IOK

18 A FaTIOTCHOB. https://m.eds00.ru/0

XI/II\fI/I‘—IGCKI/I@ Oaddfe?

CBOMCTBA Ha -

npuMepe XJopa
19 X10poBoaOpOI bubmuortexa [IOK

. Consnas https://m.eds00.ru/0



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

KHCJIOTA,
XUMHNYCCKUC
CBOMCTBA,
MOJTyYCHHE,
MIPUMEHEHHE

0adel04

20

21

IIpakTrueckas
pabota Ne 2 o
TeMe
«ITonyuenue
COJISTHOU
KHCJIOTHI,
U3y4eHHE €€
CBOWCTB»

Brruucnenus
(0]
YpaBHEHUSAM
XUMHYECKHUX
peaKkuuii, eciu
OJINH U3
pEareHToB AaH
B U30BITKE

bu6nmoreka [IOK
https://m.edsoo.ru/0
0ade348

bubnunoreka LIOK
https://m.edsoo.ru/0
0ade488

22

23

Obwas
XapaKTePUCTHK
a 3JIEMEHTOB
VIA-rpymiibl

AmoTponHsie
MouUKaIu
CEepBHI.
Haxoxnenmne
Cephl U €€
COCTUHEHUN B
MIPUPOJE.
XUMUYECKHUE
CBOMCTBA CEPBI

bubmmoreka IIOK
https://m.edsoo.ru/0
Oade64a

bu6nmorexa LIOK
https://m.edsoo.ru/0
Oade64a

24

CepoBoaopon,
CTpPOCHHUE,
dusnueckue u
XHUMUYCCKHE
CBOMCTBaA

bubnmnorexa LIOK
https://m.edsoo.ru/0
0ade802

25

Oxcupsl cepsl.
Cepnas
KHCJIOTA,

bubnmnorexa LIOK
https://m.edsoo.ru/0
Oadea28



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

dusnueckue u
XUMHYECKHE
CBOMCTBA,
pUMEHEHHE

26

XuMH4yecKue
peakiuu,
JIe)KAIIUE B
OCHOBE
MIPOMBIIIEHHO
ro crocoba
MOJTy4YCHUS
cepHOM
KUCJIOTHL.
XuUMHUIecKoe
3arpsi3HEHUE
OKpYKaroleun
cpenbl
COETUHEHUAMU
cephbl

bubnunorexa LIOK
https://m.edsoo.ru/0
Oadec8a

27

Breraucnenne
MacCOBOM JIOJIH
BBIXOJIa
MPOJYKTa
peakuuu

bubnuoreka [{OK
https://m.edsoo.ru/0
Oadec8a

28

29

Oobmas
XapaKTePUCTHK
a DJIEMEHTOB
VA-rpynmnsl.
A3sor,
pacnpocTpaHeH
ue B IpUpoJIE,
¢buznueckue u
XUMHYECKHE
CBOMCTBa

AmMMmuak, ero
buznueckue u
XHUMUYECKHE
CBOMCTBA,
MOJTydeHUE U
MIPUMEHEHNE

bubmmoteka IIOK
https://m.edsoo.ru/0
Oadeeab

bubnunorexa LIOK
https://m.edsoo.ru/0
0adf004

30

IIpakTnueckas
pabora Ne 3 o
TeMe

bubnmnorexa LIOK
https://m.edsoo.ru/0
0adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

«Ionyuenue
aMMHaKa,
U3y4YEHUE ero
CBOMCTB»

31

A3zoTHas
KHCJIOTa, &
dusnueckue u
XUMHUYECKHE
CBOMCTBaA

bu6nmoreka [IOK
https://m.edsoo.ru/0
0adf306

32

Hcnonp3oBanu
€ HUTPATOB U
coleit
aMMOHUS B
KayecTBe
MUHEPATbHBIX
ynoOpeHuil.
XHUMHYECKOE
3arpsi3HEHUE
OKpYyKaroleun
cpensl
COE€IUHEHUAMU
a3ora

bubnunoreka LIOK
https://m.edsoo.ru/0
0adf518

33

34

®docdop.
Oxkcun
docdopa (V) u
dbochopnas
KHUCIIOTA,
¢dusnyeckue u
XUMHUYECKHE
CBOICTBA,
MOJTydeHHE

Hcnonb3oBanu
e ¢pocdaros B
KauyecTBe
MUHEPATBHBIX
yIOOpeHMIA.
3arpsi3HEeHUE
MIPUPOTHOMN
cpenbl
dbocdaramu

bu6nmorexa LIOK
https://m.edsoo.ru/0
0adf68a

but6mmorexa [IOK
https://m.edsoo.ru/0
Oadfc20

35

VYraepon,
pacrmpocTpaHeH
ue B TIPUPOJIE,

bubnmnorexa LIOK
https://m.edsoo.ru/0
Oadfd9c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

dusnueckue u
XUMHYECKHE
CBOMCTBA

OKcuael
yriepoja, ux
dusnueckue u

XUMUYECKHE
CBONCTEL bu6nmoreka [IOK
36 https://m.edsoo.ru/0
DKOJOTHYECKHU
Oadfebe
€ IpOo0JIeMBI,
CBSI3aHHBIE C
OKCHJIOM
yriepona (1V)
VYronpHas bubnunoreka LIOK
37 KHCJIOTa U €& https://m.edso00.ru/0
COJIN 0ae006¢c
[IpakTnueckas
pabota Ne 4 o
TeMe
"TTonyuenue Bu6mmoteka [JOK
38 YIIIEKUCIIOTO https://m.edsoo.ru/0
rasa. Oae027e
KauecTBenHnas
peaknus Ha
KapOoHaT-HOoH"
IlepBoHavanbH
bIC MIOHATHS 00
OpraHHYECKIX bubmuoteka [IOK
39 BEIICCTRAX KAK https://m.edsoo.ru/0
0ae054e
0 COEUHEHHUSX
yriepoja
KpemHii 1 ero bubmuoreka [{OK
40 COTHHCHHS https://m.eds00.ru/0
0ae080a
[IpakTrueckas
pabota Ne 5.
Pemenne
JKCIIEpUMEHTA bubnuotexa [IOK
41 JIFHBIX 3a/1a4 https://m.edso0.ru/0

10 TEME
«Baxnenmme
HEMETAJIJIBI K
10.9

0Oae0bf2



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

42

COCOAUHCHUS

KonTponbhas
pabota Ne3 o
TemMe
«Baxnenmmue
HEMETaJUIbl U
ux
COCTMHEHUS»

bu6nunorexa LIOK
https://m.edsoo.ru/0
0ae0el8

43

Oomas
XapaKTEPUCTUK
a XUMHYECKUX
3JICMCHTOB —
METAJLIOB.
Mertannuuecka
s CBSI3b U
MeTaJIMyecKas
KPUCTAJUIMYECK
ast pemeTKa.
duznueckue
CBOMCTBaA
METAaJLIOB

bubnunoreka LIOK
https://m.edsoo.ru/0
0ael03e

44

XuMuyeckue
CBOMCTBA
METaJUIOB.
DIEKTPOXUMUY
€CKHU psl
HaIpsHKEHUN
METAJJIOB

bubnmorexa LIOK
https://m.edsoo.ru/0
0ael156

45

OO0miue
CIIOCOOBI
MOJTYYCHUS
METAJJIOB.
CruiaBbl.
Breraucnenus
1 (0)
YpaBHEHUSAM
XUMHYECKUX
peaKuuii, eciu
OIINH U3
peareHToB
COJIEPKUT
puUMecHu

but6mmoreka [IOK
https://m.edsoo.ru/0
0ael156

46

IHousarue o

but6mmoreka [IOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

KOppO3HH https://m.eds00.ru/0
METaJJIOB 0ael278
bu6nmmoreka [IOK
47 Eﬁiiﬁme https://m.eds00.ru/0
0ael4b2
OKcuael U
FHAPOKCHIBI bubnunoreka LIOK
48 HaTpus i https://m.edso00.ru/0
0ael4b2
KaJaus
[Iemouno3zeme
JIbHBIE bubnunorexa LIOK
49 METaJIbI — https://m.edso0.ru/0
KalbLUN U Oael5e8
MarHui
Baxneiimme bubnunoreka LIOK
50 COeIMHEHHS https://m.edso0.ru/0
KaJIb g Oael5e8
O0o061IeHuE U
51 CHCTEMAaTH3allH
s SHAHUM
KécTkocTh
bubnuoreka [IOK
BOJIBI
52 CTIOCOBLL o https://m.eds00.ru/0
0ae1886
yCTpaHCHHUS
IIpaxTnueckas
pabota Ne 6 o
TeME bu6nmorexa LIOK
53 "YKEcTkocTh https://m.eds00.ru/0
BOJBI U Oaelae8
METO/IBI €€
ycTpaHeHus"
bubmmoteka IIOK
54 AmomuHui https://m.edso0.ru/0
Oaelcb4
AmodorepHble
- bubnunorexa LIOK
CBOMCTBA
55 OKCHIA 1 https://m.eds00.ru/0
Oaelc64
THJIPOKCHUIA
bubnmnorexa LIOK
56 Keneso https://m.eds00.ru/0
0aeld86
57 Oxcuppl, bu6nmnorexa LIOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

TUPOKCUJIBI U
COJIN JKeJie3a
(1) u xene3a

(1)

https://m.edsoo0.ru/0
0ae35e6

58

59

O06o0061EeHNE U
CHUCTEMATHU3aIHA
s SHAHUH

[IpakTnueckas
paborta Ne 7.
Pemenue
AKCIIEPUMEHTA
JBHBIX 3a/1a4
1o TeMe
«Baxuneimue
METaJIJIbl U X
COCTUHEHUS

bub6nmoreka [IOK
https://m.edsoo.ru/0
0ae3de8

60

61

Breraucnenus
o
YpaBHEHUSAM
XUMHYECKHUX
peakiui, eciu
OJIMH U3
peareHTOB J1aH
B U30BLITKE WU
COAEPKUT
MIPUMECH.
Brraucnenus
MacCOBOH J0JIU
BBIXO0J1a
MPOJYKTa
peakiuu
O06o06mIeHNE U
CHCTEMaTH3aIu
s1 BHAHUHU

bu6nunorexa LIOK
https://m.edsoo.ru/0
0ael750

62

63

KoHTtponbHas
pabota Ne4 mo
TeMe
«Baxnenmue
METaJUIbl U UX
COEIUHEHHS»

BemtecTBa n
MaTepHuabl B

but6mmorexa [IOK
https://m.edsoo.ru/0
0ae3f50



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

IIOBCETHEBHON

JKU3HU
YyeJoBeKa
XuMHYECKOE
3arps3HEHHE bubamnoreka [JOK
64 T — 1 https://m.eds00.ru/0
0ae4270
cpenbl
Ponp xumum B
e bubnunoreka LIOK
65 S KOTOMIECKIX 1 https://m.eds00.ru/0
0ae4270
npoOiaemM
PezepBHbIit
YPOK. Bbu6mmoteka [JOK
66 O06o06mIcHNE U 1 https://m.edso0.ru/0
cUCTeMaTu3anu 0ae0dOa
sl 3HAHUM
PezepBHbIit
YPOK. Bbu6mmoteka [JOK
67 O06o0mIcHuE U 1 https://m.edso0.ru/0
cUCTeMaTu3anu 0Oadb33c
sl 3HAHUM
PesepBHbIit
YPOK. bubmuoreka [IOK
68 O6o0mmeHue u 1 https://m.eds00.ru/0
CHUCTEMAaTHu3anu 0ad9ch2
sl SHAHUM
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxnmonepHoe oouiectBo «M3aarensctBo «lIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/29/
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