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INOACHUTEJIBHAA 3ATINCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUENIMH MpEernojaBaHus y4eOHOTO IpeaMera
«Xumusn» B 00pazoBaTenbHbIX oprann3anusix Poccuiickoit deneparmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPENCTBAMH y4eOHOrO NpEAMETa, YCTaHABIHWBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE T10 pa3jiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
Ipolecca, BO3pacTHbIX OCOOEHHOCTEN 00y4aroluXcsi, ONPEeiseT BO3SMOKHOCTU IpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE 1eJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00yUYaroIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOopMHpPOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
NPECTaBICHUN O MAaTEPUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAalloM B (P OPMUPOBAHUN
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TMPHPOJIE, K 4YeNOBeKY, BHOCHUT CBOM BKJAJ B SKOJOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlanHble HampaBieHHs B OOyYEeHMM XUMHM O0€CIeuMBaIOTCS creuu(uKoi coiepkaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckyd aJanTHPOBAHHBIM OTpPaKEHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumuu Ha ypoBHE OCHOBHOIrO 0011ero oOpa3oBaHUS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CojepiaHue CKIAIbIBACTCS U3 CHUCTEMbl MOHATUH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEIHHOIO PAa3BUTHUSl 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBA3H;



— MPEACTaBIECHUI 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM IIO3HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOMUT C TPHUBJICYCHHWEM 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'O €CTECTBO3HAHUS, PAKTUYECKON JESATENBHOCTH YEJIOBEKAa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHX ()AKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX peaKkluil, B
(GOopMHpOBaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpalleHus C BeleCTBaAMU B IIOBCEIHEBHON KHU3HH.

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

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TMPHHITHIO PEUICHWH, CIIOCOOHON aganTupoBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSIM KU3HU;

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

— obecreyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOIIUMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIBbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSACHATH U OLICHHWBATh SIBICHUS OKPYXKAIOIIEr0 MHUpA, MCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX IMpPU pElIeHUH MpoldjeM B
NIOBCEAHEBHOM XU3HU U TPYI0BOH JIEATEILHOCTH,

— (popmupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOIICHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroIleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOGHHs OOIEYETOBEYECKUX 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 kiacce — 68 yacos (2 yaca B Hejenmo), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBOMCTBAa BEIIECTB. ArperarHoe cocrosiHue BemniecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHBIE BelIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHHH.

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

®u3nuecKkue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHus. Kinaccupukams XMMUYECKUX PEaKIui
(coemuHeHus, pa3IoKeHHsI, 3aMEICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHHEe (PU3NMUeCKUX (TIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB TMPOTEKAHUS XHUMHUYECKHX peakuui (pas3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszinoxkeHue rugpokcuaa menu (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (ll), msydenwe crocoOoB
pa3fiefieHusT CMeceil: ¢ MOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BBIMApUBAHUE, AUCTUIUISIINS,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAONIOACHUE W OINMUCaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Okcuapl. Ilpumenenue xucmopoma. CrmocoObl MOTyYeHUS KHCIOpojaa B JjabopaTopuu U
MPOMBINIEHHOCTH. KpyroBopoT kucnopoaa B mpupone. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOpO/1a.

TermoBoit A(}PekT XUMHUYECKOW peakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
NapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpocToe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJIE,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTer u comnu.

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

®usnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputenb. PactBopbsl. HackimeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTtBope. XuMudeckue cBoicTBa Bojabl. OcHOBaHUA. Poibp pacTBOpOB B MpPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOIHBbIX BoA. OXpaHa M OYMUCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCcHI0B. DU3MUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaoB.



OcHoBanms. Knaccudukaiuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akrusHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

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

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeesieHUue COJep>KaHusl KHCIOopoia B BO3yXe, MOIydeHue, cooupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHCAHME HMX CBOWMCTB, MOJIYYCHHE, COOMpaHHE, pacliO3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3amMmojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3jMYHON 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,
HAOIO/IEHUE W3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydeHHUe
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Bakueniume
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

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

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX OdieMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux osnemeHros [l M.
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 aroMHbIX suaep. HM3oromsl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHToB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paanyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMUYECKUX 1
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. KoBaneHntHas (monstpHas u HETIOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. [Iponeccer
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Mestcnpeomemnuwie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OTAEIBHBIX MIPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HAY4YHbIE IOHATHS: Hay4HbIM (akT, TUIOTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsij, BELIECTBO, TeIO0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocepa, ruzapochepa, MuUHEpasbl, TOpPHbIE IOPOJIbI, 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 MEPUOJOB, Kalls, KaJbLUsi U HUX COCOUHEHUH 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 KPUCTAUNIMYECKOW PEHmIETKH W BHJIAa XUMHUYECKOU
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHMM, TeHEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiyil Mo pa3IudHbIM MpU3HAKaM (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 cxopoctu xumuueckoil peaxiuu. IlonsTHe 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 pEeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust PAEKTPOIUTAYECKON AUCCOIUALNK. DIEKTPOIUTHI U HEANEKTPOIUTHl. 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€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KUCIOT, OCHOBAaHWW M COJEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
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 MCIIOJIb30BAaHME BHUAEO MAaTEpHalioB), IPOBEACHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOLUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOPEHHE, peakLUuu pa3iokKEHUs, COCAUHEHMS),
pacro3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OO0mass xapakTepucTHUKa TrajJoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEpPHBIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu).  Xmoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JlelicTBre XJ10pa U XJI0pOBOAOPO/Ia Ha OPraHu3M uesloBeka. BaxkHelne Xaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJIU(DUKALIMKA KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kilacca KUCIOT M crneuudpudeckue). XHUMUYECKHE PEaKIMH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUH B MpupoAe. XHUMHUECKOE 3arps3HEHHE OKpY)KAIoIIeH Ccpeibl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoAe, (U3NYECKHE H
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (HU3NUYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4ECHHE,
¢uznueckne 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, 3arpsi3HEHUE BO3JyXa, MOuYBbI U BOAOEMOB). docdop, amnoTpornHble MOIUPUKALIH
docdopa, puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. YTJepo/l, aJUIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XUMUYecKne cBoiicTBa. AncopOius. Kpyropopor yrieposaa B mpupose.
Oxkcuppl yriaepoaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, IEHCTBUE HA JKHUBBIE OPTaHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a TJ100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, WX (PU3MUECKHME M XUMHYECKHE CBOMCTBaA, MOJNy4yeHHE W IpuMeHeHue. 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, ATWUJEH, AalleTUJEeH, ATAaHOJ, TJMIEPHH, YKCyCHas Kkuciora). 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 HX pPOJM B JKM3HHM uelloBeKa. MarepuanbHOE €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 Kuciote. CHIIMKaThI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmume



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

Xumuueckuii IKCnepumMenm:

U3y4eHrue oOpaslloB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI, MPOBEICHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIICHHE C OO0pa3laMu XJIOPUIOB (TaIOTCHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHUE XUMUYCCKUX CBOWCTB pa30aBICHHOW CEPHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3YUYEHHE CBOWMCTB aMMHaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJCNICH KPUCTAUIMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaYeCTBEHHBIX peakiuii Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. Meraumueckas CBs3b M METAUIMYECKas KpPUCTAJUTMYeCKas
pemeéTKa. DIEeKTPOXUMHUYECKUN psJ HampsHkeHUH MeTauioB. DU3MYECKHEe U XUMUYECKHE
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 M MPOMBIIIJIEHHOCTH.

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

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajubLUi: noyokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimune coeanHeHUs
KaJbpus (OKCU, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaXxOXJeHnue B mpupojae. Pusndyeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/Ia ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xene3a. Oxcunpl, ruapokcuasl U conu skene3a (l1) u xenmeza (Ill), mx cocraB, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METaUIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIIOJB30BAaHHE BHAEOMATEpUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIIUSA U HATPUS C BOJOH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMaTEPHUAJIOB), KCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHHUs jKele3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajbllus, alFOMUHUA, LUHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONMCAHKUE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE 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

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

XHMHYECKOE 3arps3HEHUE OKPYKAroIIel cpefbl (MpeaeabHas 10IMyCcTUMas KOHLIEHTpaIus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

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

Meswcnpeomemnnie ceasu

Peanuzarus MeXNnpeaMETHBIX CBA3EH MPU U3y4YEHUU XMMUHU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 HCHOJb30BAHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalW3,  CHUHTE3,  KIacCHU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3aps], M[POBOJHUKH, IOJIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE31b1, COHIIE.

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

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



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIc OOYYCHHUSI XHMHUU B €IMHCTBE YUYCOHOM M BOCITUTATEIBHOM IEATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIME B OOINECTBE MpPaBUJIAMH M HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PEe3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa JCATEIBHOCTH Ha e€
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIC/INIO0, TIOHUMaHMs 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUeil 0 MepeoBhIX TOCTHKECHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 001IeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPEICTAaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JICATEIILHOCTH TP BBIIOJHEHUN Y4EOHBIX, IIO3HABATEIBHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKHX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IIPOEKTOB, CTPEMIJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKA CBOWX TOBApHUINEH C MO3WIHMHA HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M COCTABIIIONINE OCHOBY JIJIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YElIOBeKa C MPHUPOIHON Cpeoi, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANPaBJICHHBIC Ha IIOJIyY€HHE HOBBIX 3HAHUH 10 XUMHH,
HEoOXoAuMBbIe Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENLHOM,
UHPOPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIEHOW paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpPaTypOl, MOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOyYEHMIO M TO3HAHHIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTH W YPOBHS OOYUYECHHS B NalbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHME IICHHOCTU JKW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSTHE BpPEIHBIX
NpUBbIUEK (YMOTPeOJICHUs] alKOrojsl, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIIOICHHS
mpaBu 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(eccHii 1 Tpya pa3IndHOro pojia, yBaXKEHHUE K
TPyAy W pe3ylibTaTaM TPYAOBOH NEATEIPHOCTH, B TOM YHCJIE Ha OCHOBE IPHMCHEHHS
OPEMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP HWHIMBUAYAJILHOW TPAaCKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHOW NEATENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJydaeMble MPHU H3YYEHUU XUMHH, JJIS PelleHus
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEACTBOM METOAOB XMMHH, IKOJIOTHUYECKOTO MBIILICHHS, YMEHHS PYKOBOJCTBOBAaTbCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIMI, TUTIOTE3a, (aKT, CHUCTEMa,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHUHE MUpa, U YHHUBEpCalbHbIE ydeOHbIe NeHCTBUS (TMO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHMM:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUM M KiacCU(UKALUU
XMMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYHMHHO-CIEACTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpoliecce MO3HAHUS MOHATUS (MPEIMETHhIE M MeTanpeaMeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHUMHYECKOW pEakiuu — TPU PEIICHUH Yy4eOHO-
MO3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUaEMbIX MTPOIECCAX 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;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JJ0M MpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUI0B
1 HOpM IIPECTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBIE TO0cOOWs, pecypchl WHTepHeTa), KpPUTHYECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIC METOJIbI M 3aIIPOCHI TIPU MOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIIIOJIHEHUS YUY€OHBIX U TO3HABATEIbHBIX 33/1a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATh pEIlaeMble 3a/1a4yd HECJOXKHBIMU CXEMaMH, JHharpaMMamy,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Ipollecce Y4eOHOM U HCCIeI0BaTEIbCKOU
JESTEIIbHOCTH HH(POPMAIIHIO O BIMSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKaroIe MPUPOIHON CPeIbl.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€e TeHCTBHUS:

yMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) IO CYLIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHHSI IPECTABIIATE MOJyUYEHHBIC PE3YJIbTAThI TO3HABATEIIBHON JICITEIHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIMI0 PE3yIbTaTOB BBIMOIHEHUS XHMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
MCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHAILIUS COBMECTHBIX JACHCTBHIA, ONpe/ieJieHHe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBHUS:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTh, BBIOMpPATH
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATh MPENJIOKEHHBIA AITOPUTM JEHCTBUI MpU
BBITIOJTHCHUH 33J]aHU C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 HM3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIIMSIX, OLIEHUBATh COOTBETCTBUE MOJNYUYEHHOTO pe3yNbTara 3asBICHHON IIeMH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX peE3yAbTAaTOB TIO0 OCBOSHHIO OO0S3aTEIBHOTO COJEPKAHHMSA,
YCTaHOBJICHHOTO JaHHON (QenepanbHOil pabodeid TporpaMMoi, BBIICISIOT: OCBOSHHBIC
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl JEATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0
HWHTEPIIPETAINH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYAIIHSIX.

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

® pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSTHMA: aTOM, MOJEKYyNIa, XUMHUYECKUI

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas OIS XHUMHYECKOTO
9JIeMEHTa B COEJUHEHHH, MOJISIPHBI OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATEILHOCTh, CTETICHb OKUCIICHHSI, XUMHUECKasl PeaKius, Kiaccuurarus
peaxuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0KeHHs], peaKIIMK 3aMeIIeHUs, peaKkluu
o0MeHa, K30- U SHAOTEPMHUYECKUE PEAKIIUH, TETUIOBOU 2P PEKT peakiuu, Apo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKasl CBS3b,



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

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX HNOHSITHUM W IPUMEHATH 3TH
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

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

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

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosnoxeHuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHMSI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

® ONUCHIBATb U XapakTepu3oBaTh TaOnuuHylo ¢opmy Ilepuonnyeckoil cucteMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHMS ATOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHYECKHE
peakuuu (IO YMCIYy M COCTAaBY y4YacTBYIOUIMX B pPEaKLUH BEIIECTB, MO TEMJIOBOMY
sdexry);

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

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

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COEMHEHHUs, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3aIHI0, KIacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — I M3Y4YEHHUS CBOMCTB BEIIECTB M XMMUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZCHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

e CleNoBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH ToCynoi H  J1abopaTOpHBIM
000pyOBaHUEM, a TaKXe MNpaBWIaM OOpAIleHHUs C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHuIO ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHUN: XUMUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHHS, XMUMHYECKash peakiusl, XUMUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIM 00BEM, PacTBOP, AIIEKTPOJIUTHI,



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

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IOHSATUH M MPUMEHSTH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

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

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHS XUMHYECKMX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIM4YHOIO COCTaBa, MPHUHAIJIECKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopmyne, xapakTep Cpelsl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBl XMMHYECKHX OJIIEMEHTOB: pas3liMyaTh TMOHATHS «TJaBHasg mnonarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKOM Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOCHMS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsa Aapa, o0IIee YMCiIo 3JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIMe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
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, MIOATBEPKIas ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS SJICKTPOJUTUYECKON TUCCOLUAIIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHbIE U COKpaUIEHHBIE YPaBHEHUS peaklUii HOHHOIO OOMEeHa, ypaBHEHUS peaKIHii,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BELIECTBAMU
pa3IMYHbIX KJIACCOB;

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

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3MOXHOCTU
NPOTEKaHUS XUMUYECKUX MPEBPAILIECHUH B Pa3JINUHbIX YCIOBUSX;

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

coOnrofaTh TMpaBuia TMOJb30BAaHUS XHMMUYECKOM TMOCyJol U JabOpaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

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



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XHUMHYECKHX PEAKLHMI, €CTECTBEHHO-
Hay4YHbIE METOAbl IO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
KounuectBo yacos
Ne HaumenoBaHue pa3jiesioB U K 0 JaekTpoHHbIe (HU(POBHIE)
OHTPOJIbHbIE aKTHYecKue
n/n TeM NPOrpaMmbl Bcero p p o0pa3oBaTe/ibHbIE PECYPCHI

Pa3znen 1. HepBOHa‘laHLHLIe XUMHNYECCKHUC ITOHATHUSA

Xumusa — BakHast 001aCThb

11 €CTECTBO3HAHUS U 5 bu6mmoreka [IOK
' NPaKTHYECKOHN JIESITeIbHOCTH https://m.edso0.ru/7f41837c
YyeJloBeKa
12 BemntecTBa 1 xumMmmueckue 15 bu6mmoreka [JOK
' peakiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

21 Bosnyx. Kucnopona. [Tonsatue 6 bubnnorexa [HJOK
00 okcHIax https://m.edsoo.ru/7f41837c
29 Bonopoa. Ilonstue o 8 bu6nmoreka [JOK
KHCJIOTaxX M COJISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 bubnnoreka [JOK
OCHOBaHHSIX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHCHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH U
ITepuoanueckas cucrema

3.1 XHUMUYECKHX dJ1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue
aToMma

7

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



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

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peaku
11 [ToBTOpEeHME U yriyOJIeHHE 3HAHUH 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINAIIHS. 8 1 1 bubnnorexa [JOK
' XUMHUYECKHE PEaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nen 2. HemeTa/uibl M UX coeTMHEHUS
21 OO0m1as XxapakTepucTUKa XUMHUYECKUX 4 1 bubmmoreka [JOK
' anementoB VIIA-rpymmsl. ["agoreHs https://m.edsoo.ru/7f41a636
o | o e : B LOK
' YIUIBL: https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bubmmoteka IIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
24 onewenton ALy, Sraeponn 5 ) 2 buGarorea LIOK
' . : https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro 1o pasuery 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
. bubnmoreka [JOK
31 Obmwe cBoiicTBa MeTaIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxknel1me MetTamisl 1 UX COSTUHEHUS 16 1 2 Brbmrorexa LIOK

https://m.edsoo.ru/7f41a636
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Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

8 KUIIACC
No KosaunyecTBo 4yacos Jara DJIeKTpoHHbIe HU(POBBIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
YKU3HU YeoBeka. Tera u BemecTsa https://m.edsoo.ru/ff0d210c
2 TTousTue o MeTomax mMo3HaHUs B 1 bu6mmoreka [IOK
XUMHAN https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 EH@I_HOTGM HOK
N ttps://m.edsoo0.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHON COJIN)»
bu6nmoreka [JOK
6 ATOMBI H MOJIEKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CHMBOJTBI) XUMUYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOXKHBIE BEIIECTBA 1 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 EH6H_HOTCKa 0K
ttps://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BelIeCTB. XUMHU4ecKas popmya. 1 bubnuorexa [IOK
BaneHTHOCTH aTOMOB XMMHYECKUAX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
11 OrHocuTenbHas aTOMHAs Macca. 1 bu6mmoreka [JOK
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OTtHOCcHuTENbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COCUHCHUM https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MogsipHast macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
| o e oo B LOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
s | o B LOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEHa)
o | LB T e B 10K
' o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHast padora Nel o teme bubnuoreka [IOK
«BerecTBa 1 XUMHUECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
2 o Knoropon - et 1 BuGoreca LIOK
' https://m.edsoo.ru/ff0d448e
npocroe Bemectso. O30H
p | Smmemensmaen s B 10K
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
s | oot monyema oo BuGaionsa LOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnoposa
24 TennoBoii 3¢ hexT xumuaeckoin bubnnorexa [JOK
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peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHUH, DK30-
U OHJOTEPMUYECKHUX PEaKLMAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ffod4cda
MPEAOTBPAIICHHUS
o
s | e pem o3 1o e B LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIA, U3YYCHHE €T0 CBOMCTBY
27 Boaopon — snemeHT u mpocTtoe bu6mmoreka [IOK
BemecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe 0 KMCIOTaX U COJIAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI nostydeHus BOAOPOIa B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTHueckas Ta Ne 4 o Tem
31 «IPI?)J'Iy‘lef{(I:/IeaI/I Ezg;pzlljne BO(,)HOEOILGB. bubmorexa HOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
35| nemcomma rara no v mascomony Bu6morera LIOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
o | Do oadn e B LOK
R . https://m.edsoo.ru/ff0d5708
3aK0HA 00BHEMHEIX OTHOIIECHUI ra30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK

WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBoputeb.
Hacebimiennsie 1 HEHACHIIICHHBIE

bubmuorexa [JOK

37 pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C bubnuorexa [JOK
onpeeaEHHON MacCOBOM JIOJICH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBA»
39 KontponbHas padota No2 o teme bubmuorexa [JOK
«Kucnopon. Bomopoza. Boma» https://m.edso0.ru/ff0d6342
40 Oxcupael: cocTaB, KIacCU(PUKAIINS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
g | oo o ok Buorera LOK
’ https://m.edsoo.ru/ff0d664e
amM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
| Som e s, B 10K
N ’ https://m.edso00.ru/00ad9474
CBOICTBa
IIpakTuyeckas pabora Ne 6. Perenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBI€ KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnueckas CBA3b MEXKIY bubnnorexka [JOK

KjIaCCaMH HCOPIraHUYCCKUX

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

O0001IeHrEe U cCUCTEMaTU3 AU

bu6mmorexa [IOK

49 3HaHU https://m.edso0.ru/00ad9cb?2
S0 "Oompame rmmcon neoprammcers BuGnorerca LIOK
- https://m.edsoo.ru/00ad9ela
COCIMHCHMI
51 ammmmccnant snewertron, Hommme o BiSmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bu6mmoreka [IOK
XuMHu4eckux 3aementos 1. U. https://m.edsoo.ru/00ada52¢
Menneneesa
53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubmmorexa [TOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. U3ororsr https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘-ICKV Bubmorexa [IOK
55 aToMOB 351eMeHTOB [lepunoanueckoit httos://m.ed 100ada6b
PS://M.edso0.ru adaoncC
cuctemsl /. . MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexa [JOK
[Mepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenpneneeBa
3nauenue [lepuoguyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [[. bubnnoreka [JOK
W. MenneneeB — y4€HbIH, egaror u https://m.edsoo.ru/00ada96e
rpKIaHUH
58 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnmoreka [JOK
XHMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas XxumMudeckas CBsI3b bubmiorexa LOK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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

60 KoBanentHas nossipHas XuMuueckas 1 bubmuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenossspHas 1 bubmumoreka [IOK
XUMHUYECKas CBSA3b https://m.edsoo.ru/00adaab9
bubanoreka [IOK
62 | Crenens oxucuemms . https://m.edsﬁ).ru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
bubanoreka [IOK
64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 hitps://m.e dsg).ru 100adb076
65 | «Crpoomne arowa, Komtrscos . bu6morera LIOK
CBATEY https://m.edsoo.ru/00adb486
66 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CUCTEMATH3AIUS 3HAHWM https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600meHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cUCTEMaTU3alvs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne Tema ypoka K I Hata o0pa3oBaTejbHbIE
/i yp Beero OHTPOJILHBIE pPaKTHYeCKHe W3yueHns p
padoThI padoThI pecypcbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHUECKHX 31eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOMCTB XﬁMI/I‘leCKI/IX 3JICMEHTOB 1 bubmorexa LIOK

.. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK

3 1 .

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adbh7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «IToBTOpenue u yriayoneHue 1 1
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 kimacca»

Knaccudukanms xumuaecknx bubnuoteka [JOK

6 o 1 :
peakuuii Mo pa3IMyHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHYECKOM

7 €aKIun HOHSII”)FI/IC O TOMOTEHHBIX U 1 bubmmorexa [TOK
DEAIH. https://m.edsoo.ru/00adbe9a
reTepOTeHHBIX PEaKIHIX
[ToHsTHE O XUMHYECKOM

aBHOBecHH. DaKTOPHI, BIUSIONINE
8 ﬁa CKOpPOCTh XI/IMHqECK’OITI eaKmI/II/I 1 bubmorexa [IOK
p peaxi https://m.edso0.ru/00adc28c
Y TIOJIO’)KEHUE XUMUIECKOTO
paBHOBECHS
9 OxucinuTenpHo- 1 bubnuoreka [IOK

BOCCTAHOBUTCIIbHBIC PCAKIIUN

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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Teopust 31EKTPOTUTHUECKON

10 nqucconnanuu. CUIbHBIC U cl1a0ble bubmorexa LIOK
: https://m.edso00.ru/00adcd68
AJIICKTPOJIUTHI
11 HonHnble ypaBHEHHUsI peaKIuii bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JICKTPOIUTHYECKON https://m.edsoo.ru/00add5d8
JIACCOLIAAIINN
5| e cokers ok B LOK
. https://m.edso0.ru/00add8b2
AICKTPOJUTUYECKON JUCCOIHAITIT
14 [TonsiTue o runponuse conen bubmorexa [IOK
https://m.edso0.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIUS bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
IIpakTHyeckas Ta Ne 1.
16 «Il’)eameancaljcni;iloM:HJIaanmx bubmmorexa LHOK
https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padota Ne2 no teme
17 «QJIEKTpOIUTHYECKAs bubnuoreka [IOK
nucconmanys. XUMUYECKUe https://m.edso0.ru/00addecO
pEaKIuu B pacTBOPAX»
18 Xemcone conirna v nprtepe Buawoterca LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19| xemcomms oaofiors. nomyaemie Buwoterca LIOK
’ ’ https://m.edso0.ru/00ade104
MIPUMEHEHUE
[IpakTrueckas pa60T31 Ne 2 mo Teme Bubnmorexa [IOK
20 «[lony4yenue cosIHON KUCIIOTHI,

M3y4yeHue e€ CBOMCTB»

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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
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https://m.edsoo.ru/00ade348

Brrancnenus no YpaBHCHUAM

. bu6mmoreka [IOK

21 XUMHUYECKUX PEAKIUi, €CIIU OUH hitps://m.eds00.ru/00ade488
W3 pEeareHTOB JIaH B N30BITKE E— :

29 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubmuorexa [JOK
VIA-rpymimsr https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJM(PHUKALINN CEPHI.

23 Haxoxnenue cepol u eé bu6mmoreka [IOK
COCJIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI

| SEmpm e, BuGorera LOK

8 https://m.edsoo.ru/00ade802
CBOICTBa
(e e Con s Buniorss LOK

8 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHAMHMUYECKHUE PEAKIMH, JIEIKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMHYeCKoe 3arpsisHEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI

27 Brruncienune MmaccoBoii 10U bu6nmoreka [JOK
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6mrast xapakTepuCTHKa SJIEMEHTOB
VST, 2107, bubnuorexa [JOK

e PAaclpOCTPAHCHHUE B HPHPOZE, https://m.edsoo.ru/00adeea6
¢bu3nvecKre 1 XUMHYECKHE — '

CBOMCTBA
29 )I?I/IIVII\Z/II;I{aeIEKT;: cig;z;lzfﬁce); eHue bubmorexa LHOK
» MOIYH https://m.eds00.ru/00adf004
Y TIpUMEHEHNE
30 [IpakTuueckas pad6ora Ne 3 o Teme bubnnorexka [JOK

«HOJ’IY‘{CHI/IC aMMHaKa, N3y4YCHHUC

https://m.edso0.ru/00adf180
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€ro CBOICTBY

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bu6mmorexa [IOK

3l XAMUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
p | o e wmem Buniorsa LOK
YROOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpeibl
COEMHEHNUSAMU a30Ta
33 $(())§((11))(()) pl.{glKIsII:fn((l));): (bq())prl)jn(;gz:fne u bubmorexa LHOK
p N https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnonp3oBanue GocaToB B
34 KauyeCTBE MHUHEPATbHBIX bu6mmoreka [IOK
ynoOpeHuil. 3arpsisHeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
s | JreTon g B 10K
PHPOZE, . https://m.edsoo0.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxcupsl yriaeponaa, ux Gu3nvecKue
3% Sromonmeckue npodrews BuGnorexa 10K
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VroabpHas KUCIIOTA U €€ COJIN bubmaorexa [JOK
https://m.edso0.ru/00ae006¢
ITpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHne yriaekucioro rasa. bubnnorexka [JOK
KauecTtBeHHas peakuus Ha https://m.edsoo0.ru/00ae027¢
KapOoHaAT-NOH"
[TepBoHaYaIbHBIE MTOHATHS 00 Bubmorexa LIOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O

COEIMHEHUSIX yIiiepo/ia

https://m.edso0.ru/00ae054e



https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK

40 KpemHuii u ero coepunennus https://m.edso0.ru/00ae080a
[TpakTuyeckast pabora Ne 5.

41 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3a1a4 1o TeMe «Bakueie https://m.edsoo.ru/00ae0bf2
HEMETAJIbl U UX COCTUHECHUS»

)
2 B neveratnn buGmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIUHEHUS»
OO6m1as XxapakTeprucTrUKa
XUMUYECKUX IJIEMEHTOB —

43 METaUI0B. MeTamn4deckas CBsI3b U bubmuorexa [JOK
METaJJIMYeCKast KPUCTAIINIeCKasl https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckre CBOMCTBA
METaJJIOB

i | oo ol wemn Buorera LOK

N https://m.eds00.ru/00ae1156
HaIpsHKEHUHA METaJIOB
OO1u11e crnocoObl MOTyYSHHS
MET B. CrinaBel. Beraucnenus
45 ns ;ijEiIBOHeH(f/IﬂJ;laXHMquCK(I:/IJ;I(e bubmorexa HOK
N https://m.edso00.ru/00ae1156
peakIuii, €clii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa [TOK
https://m.edso00.ru/00ae1278
bu6mmorexa [IOK

47 [Hesosmere meTans: https://m.edsoo.ru/00ael14b2

48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ael14b2

49 Illenoyno3eMenbHBIE METATIIBI — bu6mmorexa [IOK
KaJbLIUI U MarHui https://m.edsoo.ru/00ae15e8

50 Bakuelinme coeqMHEHNUA KLU bu6mmoreka [IOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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https://m.edso0.ru/00ae15e8

O0001IeHrEe U cUCTeEMaTU3 AU

51 .
3HAHUU
52 JKECTKOCTH BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
o
o | Mo G0 e Bunionsa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmuorexa [JOK
>4 AsomHimi https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kereso https://m.edsoo.ru/00ae1d86
57 OKcuapl, TMAPOKCUABI U COTTU bu6mmoreka [IOK
xene3a (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cHCTeMaTH3aIs
3HAHUI
[TpakTuueckas paborta Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o reme «BakHeilme https://m.edsoo.ru/00ae3de8
METAJTBI U UX COCTUHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHTOoB JIaH B U30BITKE WU bubmuorexa [JOK
COJCPKUT IpUMecH. Berauciienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakImu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUI
62 KonrtponsHas padora Ne4 o reme

«BaxxaeuIme MeTayuibl U X



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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COCAUHCHUA»

63 BemectBa u maTepuaisl B 1 bubmuorexa [JOK
MMOBCETHEBHOM JKU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE 1 bubmuorexa [IOK
OKpY KaroIIel Cpebl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubmuorexa [JOK
9KOJIOTMYECKUX polIiieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011IeHNE 1 1 bubmumoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHrlit ypok. O60011eH1Ee 1 1 bu6mmoreka [IOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



