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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B ®I'OC 00O, a Taxke Ha OCHOBE (eaepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpPEenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O MLesaX, oOwmedl crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHWBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpXKaHKe, MPelyCMaTpUBAET paclpeesieHHe ero mo Kiaccam U
CTPYKTYPHUPOBaHUE 10 pa3zeiaM U TeMaM IpOrpaMMbl 0 XUMHH, ONpeeNseT KOJIUYECTBEHHbIE
U KayeCTBEHHBIE XapPaKTEPUCTHKH COJACPIKAHUS, PEKOMEHIYEMYI0 IOCIIEI0BaTEIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOIo
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OonpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a Tak)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHUS XUMUU
Ha YpOBHE Lelel H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JeSITeIbHOCTH 00YUYaIOMIerocs II0 OCBOCHUIO yU4eOHOTO COAepIKaHusl.

3HaHuE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOIIErocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IPECTaBICHUS O B3aUMOIIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MIPUPOJIE, O MYTAX
pemeHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYecKoil, MUIIEBOM U 3KOJIOrHYecKor 6e30acCHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3aliM BO3MOXHOCTEM M camMopa3BUTHS U (OpPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011el 1 (yHKIMOHATIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLuxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHOH  y4eOHOH  JEeSTeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAlOM B ()OPMHPOBAHUHT
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K TPHUPOJIE, K 4YeNIOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMU 00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TIpeaMeTa, KOTOPBIM SBISETCS TEJarornyeckd aJalTHPOBAaHHBIM OTpaKEHUEM
0a30B0il HayKM XMMHHU Ha ONpPeIEIEHHOM JTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTACITHHBIX 3HAYMMBIX TIOHSTHIH OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxona k e€ maydeHuro. CoJepkaHHWe CKIIAABIBACTCS W3 CHCTEMBl MOHIATHH O XHUMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHUMHUYEeCKOM peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPTaHHM30BaHBI MO TPUHIUITY ITOCIEAOBATEIFHOIO Pa3BUTHS 3HAHWI Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUHN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /I. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4€HUS O CTPOCHUH aTOMa U XUMHUYECKOH CBA3H;



— MPEACTaBIECHUI 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHS K JApPYromy,
BBINOJIHASA (YHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOH IIPUPOJBL,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM IIO3HaHUs B Hayke. M3ydyeHne xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YUYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kiacey.

[Tpy n3yueHny XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMera COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOIIEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX peaKkluil, B
(GOopMHpPOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HPUMEHEHHH 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 Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

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

— HaIpaBJICHHOCTh OOyYEHHUS Ha CUCTEMaTHYecKoe NpuoOlIieHHe o0ydaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIUMHCS OIIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOUEBBIX HAaBBIKOB (KIIHOUYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIBbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHHWBATh SIBICHUS OKPY’KAIOUIEr0 MHpa, UCHOJb3ys 3HAHUA U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX IMpPU pElIeHUH MpoldjeM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEILHOCTH,

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTUYECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTMYECKH Lelecoo0pa3HOro MoBeneHus B OBITY U
TPYAOBON JEATENBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEeHIero ooyyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 gacos (2 yaca B Hejleno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



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
METOJ[aX MMO3HaHUs B XUMUHU. YucThIe BemecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

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

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

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBs3p KOJIMYECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BemecTBa. Pacuérel mo hopMyiiaM XHMHUECKUX COSTMHECHHA.

®u3nueckue M XHMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHus. Kinaccupukams XMMUYECKUX PEaKIui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XUMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOpHAOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), usydenwe crmocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAaHUE, AUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENECHHWE OYUCTKMA IIOBAPCHHON COJM, HAONIOJCHUE W ONHCAHUC
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — 3JeMEHT W MPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — aljaoTporHas MOAU(PUKAIUS
KHCIJIOPOJIA.

TermoBoit >(dexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO AP deKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bomopon — »snmemeHT M mpocroe BemiecTBO. HaxoknmeHue BoIOpoja B MPHUPOJE,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTer u comnu.

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

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBOpMMOCTH BemiecTB B BojJe. MaccoBasi JOJs BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHennid. Oxcuawl. Knaccuduxamus OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIIOTHEIE, aM(oTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. DU3NUYECKHE U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukaius oOcCHOBaHM: MIENOYM M HEPACTBOPHMBIC OCHOBAHHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

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

Conu. Homenkiarypa coneil. @uznyeckre U XMMUYECKUE cBoWcTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHUue COJepKaHusl KUCIOpOoJa B BO3yXe, MOIydeHue, cooupaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3llaMyd OKCHJIOB M ONHMCAaHUE HMX CBOWCTB, IOJyueHHE, COOMpaHUE, pPACHO3HABAHUE H
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/IEHUE M3MEHEHUSI OKPACKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U IIEIOYEH, M3yuyeHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANIbHBIX 33]a4 110 TeMe «Baxueliue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KJIACCUPUKALMKA XUMHYECKHX »diieMeHToB. [loHsaTHe o rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux »siemeHtoB [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.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. Onektposl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

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

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

Crenenb  okucieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3IoB BEIIECTB METAUNIOB U HEMETaUIOB, B3aMMOJEHCTBHE THIPOKCHA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meswcnpeomemnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU M3YYEHHH XMMHH B 8 Kilacce OCYLIECTBIISETCS
yepe3 HCHOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJISIOLIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1e ecTecTBEHHO-Hay4HbIE IOHATHA: HaydHbIH (aKkT, TUIOTE3a, TEOpus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUYECKMH 3apsi, BELIECTBO, TeJIOo, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
MCKOIIa€Mbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XUMHYeCKasi peaKust

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX INEPHOAOB, Kallds, KaJIbLIUA U HMX COCIUHEHUH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

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

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHMM, T'eHeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMHYeCKUX peaklUil 1Mo pa3IuyHbIM MPHU3HAKAM (IO YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTne o cxopoctu xumuueckoi peakiuu. ITonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIUH, SJEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOIUTHl U HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs MPOTEKAHUS peakiMii HOHHOTO OOMEeHa, MOJHbIE U
COKpall€HHble MOHHBIE ypaBHEHUs peakiuil. CBOWCTBa KHUCIOT, OCHOBAHMM M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, MCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTUH PACTBOPOB BEIIECTB, IMpOIEcca IUCCOLMALUU
KHUCJIOT, IIeio4Yed U cojeil (BO3MOXKHO HCIIOJIb30BaHHE BUIEO MAaTepualoB), IMPOBEIECHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKa, BblIelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI



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

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucieHuss. CTpoeHue M (u3MyYecKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOJOPO/Ia HA OPTaHK3M 4YejoBeKa. BaxkHelme Xaopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIIMKA KUCIOPOJA U Cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeIcTaBUTENs Kiacca KUCIOT M crneuupuyeckue). XUMHUYECKHE pEaKIHH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ coelMHEHUM B IMpUpoae. XHUMHUECKOE 3arps3HEHUE OKpYKarolled cpezbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
duznueckue W XUMHYECKHE CBOMCTBa (OOIIME KaK TPEICTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). docdop, amtoTpornHble MOIU(PUKAIH
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBHUE HA )KMBBIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBA, MoJydyeHMe W npuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWUJIEH, AalleTWJIEH, JTaHOJ, IJHIEPHH, YyKCycHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — W HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBienus o6 okxcuge kpemuus (IV) u
KpeMHUeBOM kucioTe. CUITMKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIEHHOCTU. BaxHeilmue



CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, IEMEHT, OeToH, ene300eToH. IIpobimembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIHHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3y4eHrue o0paslloB HEOPraHMYECKHX BEIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCTIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIIEHHE C OOpaslamu XJIOPUIOB (TaJIOT€HHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOW peakIMH Ha Cyab(paT-uOH M HaOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX ynoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHUE U U3YYEHHE CBOMICTB aMMMaka, IPOBEICHUE
Ka4eCTBEHHBIX pEaKIMd HAa HMOH aMMOHHMA M (ocdar-uoOH M H3ydeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yUEHHE MOJENEH KPUCTAUIMYECKUX PEUIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOWMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KaueCTBEHHBIX peakluii Ha KapOoHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE IPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIIEHHE C MPOIYKIHEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETAJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OO0miass xapakTepUCTHUKAa XMMHMUYECKHUX OJJIEMEHTOB — METaVIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atoMoB. CTpoeHue MeTamioB. MeTalimueckas CBsI3b M METAJNIMYECKas KpUCTasIndecKas
peméTKa. ODIEKTPOXUMHUYECKUN Pl HanpspkKeHUH MeTamwioB. Pu3MYecKue U XHUMHUYECKHE
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 [lepronnueckoi cucteMe XMMHUYECKUX 3eMeHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHUE B MpHupojae. PU3NYECKHe U XUMUYECKHE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHo3eMenpHBIE METAUIBI MarHuii M KalbLUi: nonoxkeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHeHUs
KaJb1us (OKCUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

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

Kenezo: mnomoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHToB J[. H.
MenzeneeBa, CTpOEHHE aTomMa, HaxOKJAeHUe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
xene3za. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJNb30BaHHE BHIEOMAaTEpUAIIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBIIUSA U HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAaHNE CBOWCTB JKECTKOM BOJBI, IpoIlecca TOPEHHUs 3Kee3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aIOMHHUS, ITMHKa, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHKE W OMKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH WOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M TUIPOKCH/IA [MHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSAMHEHUS.

XuMHA M OKpPY:Kalomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH cpelbl (MpeAenbHas TOMyCcTUMas KOHIICHTPAITHUs
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmnuie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMHH B 9 Kilacce OCYIIECTBIISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIONINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, JJIGKTPUYCCKUI 3apsl, MPOBOJHUKH, IOJYIPOBOJIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUSI, KOCMHUYECKOe MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: doTtocuHTe3, apIXaHUe, OWocdepa, IKOocUCTeMa, MUHEpaIbHBIC YIOOPCHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0JIe 00Y4YEHUsI XMMHUU B €IUHCTBE YU€OHOI M BOCIIUTATEIbHON JESTEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JInuHOCTHBIE pPE3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CHUCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALUH M PACUIMPEHHE OIbITAa AEATENbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HAyYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUeil 0 MepeoBhIX TOCTHKECHUSX U OTKPBITHIX
MHUpPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00 ycTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IIPEJICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IOJIE3HOM,
yu4eOHOUCCIIEI0BATEIbCKOM, TBOPUYECKOM M JAPYrMX BHJAAX JAEATEIbHOCTH, T'OTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH MPH BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHME M IOCTYNKH CBOMX TOBapHILEHd C MO3ULIMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pEaKlMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHsSI HAyKHM U COCTABJIAIOIIME OCHOBY JUIS
NOHUMaHMUA  CYIIHOCTH HAayyHOM KAapTHHBI MHpa, NPEACTaBIeHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHOM Cpeloi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAIlPaBJICHHbIE HA IOJIyYEHHE HOBBIX 3HAHUN MO XHMMHH,
HEoOXoAuMBble Ul OOBSCHEHMsS HaOMI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMH TEKCTaMHM, CIIPABOYHOM JUTEpaTypoi, JOCTYIHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepec K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOM M HMCCIEA0BATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HalpaBJICHHOCTH U YPOBHsI 00yueHUs B JAJIbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUM U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojsl, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOJIIOICHUS
npaBwil 0€30MaCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMHU BEIeCTBaMH B OBITY W peallbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(eccHii U Tpyaa pa3IudHOro pojia, yBaXKeHHUE K
TpyAy M pe3yibTaTaM TPYJIOBOW JEATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HAaHHBIA BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30pOBOro M 0e30macHoro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIydaeMble NpPHU H3YyYEHUM XUMHH, IS pelIeHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJIOB XMMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHUsST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUSs, MPUHITUI, TUTOTe3a, (HaKT, CUCTEMA,
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 (IIO3HaBaTeNbHEIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TP OCBOCHUHM 3HAHUM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS U KPUTEPUH Ui KiacCUpUKALUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B MpoIlecce MO3HAHUS MOHATHUS (MpPEAMETHBIE U METanpeaMeETHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMuYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakIuud — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTa TMO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHII;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 HOpM IIPECTABICHHUS, TTONYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa



XUMHUYECKOTO COZIEp)KaHUs, CIpPaBOYHBIE MOCOOMs, pecypchl VHTepHeTa), KPUTUYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs YUEOHBIX U M03HABATEIbHbBIX 33/1a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHGOpPMALMU U WUIIOCTPUPOBATH peEIlaeMble 3a/aud HECIOXKHBIMH CXEMaMH, AMarpaMMaMi,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIel0BaTeNnbCKON
JeSITeIbHOCTH HH(POPMAIIHMIO O BIUSAHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIMsSI COBMECTHBIX JEHCTBHM, ONpe/esieHue KPUTEPUEB MO OL[CHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NpU HEOOXOAMMOCTU KOPPEKTUPOBATh CBOIO JESTENbHOCTb, BBIOMPAThH
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMBIX OOBEKTaxX —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yabTaTOB IO OCBOECHHUIO O053aTEIBHOIO COJEpKaHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA3OBAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K kxonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

® DACKpBIBATh CMBIC OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJIEKYyJa, XUMUYECKHH

JJIIEMEHT, NPOCTOE BEIIECTBO, CIOXXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHas Macca, MaccoBas 0N XHMHUYECKOTO
JJIEeMEHTa B COEIWHEHHWH, MOJISIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBaHHE, COJIb,
3IIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEAKIUH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
o0OMeHa, 9K30- ¥ SHJO0TEPMUYECKHUE PEaKIMH, TEIIOBON 3 (PEKT peaklnu, siApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajlyc aromMa, XUMHUYEcKasl CBS3b,



MOJISIPHAsE M HEMOJsipHash KOBAJIGHTHAs CBsI3b, MOHHAs CBs3b, WOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi 10JIsI BellleCTBa (MPOLIEHTHAs: KOHIIEHTPAIUsl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX IMOHATHM 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, MPHUHAJIKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCBIBATb U XapakTepu3oBaTh TaOnuuHylo ¢opmy Ilepuoanyeckoil 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
peakiuu (10 YHCIy U COCTaBy y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'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, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIHI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e CleloBaTh IMpaBUJaM TOJb30BaHUS XMMHUYECKOH TmoOCyIod M J1abOpaTOpHBIM
00OpyJI0BaHUEM, a TaKXe MNpaBWIaM OOpaIleHUs C BEIEeCTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHuIO ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

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

oTpaxaTb cHOPMHUPOBAHHOCTh y O0OYUaIOIIUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENLHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBON 3((EKT peakinH, MOJIb, MOJISIPHBIM 00BEM, PacTBOp, AIIEKTPOJIUTHI,



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

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IMOHATUH M MPUMEHSTH 3TU
HOHSITHS IIPU OIIMCAHUU BELLECTB U UX IPEBPAILIECHUN;

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

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUN Mo Qopmyiam, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopmyre, xapakTep Cpelsl B BOJAHBIX PAacTBOpax HEOPTaHUYECKUX COEINMHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX JJIEMEHTOB: pa3jiMyaTh MOHATUS «rjaBHas noiarpynna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKOM Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpeJieax MaJbIX MEPUOJIOB U IJIABHBIX HNOJArPYNI 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) OOLIME M CHEUMPUUECKHEe XUMHUYECKHE CBOMCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUAIMU KUCIIOT, HIEJI0YEd U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPaBHEHUS peaKlMi HOHHOIO OOMEHa, ypaBHEHUS PeaKIHii,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX CTPOEHMS, BO3MOXHOCTU
MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peaklnu;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCynol M J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpoMuia-, MoAuI-, KapOoHar-, ¢ocdar-,



CWJIHKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HW3YYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX BEUIECTB;
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 INTAHUPOBAHHUE

8 KJIACC
Ko €CTBO 4ac0

Ne HaumenoBaHue pa3jiesioB U JHHECTBO I KB 0 JuaekTpoHHbIe (UU(pOBbHIE)

n/n TeM NPOrpaMmbl Bcero p;g[OTTI::m’HHe p;) g::::qec'me o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS

XuMusg — BaxkHas 00/1aCTh

11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK

' NPaKTHYECKOHN JIESITeIbHOCTH https://m.edso0.ru/7f41837c

yeJoBeKa

12 BemntecTBa 1 xumMmmueckue 15 1 bu6mmoreka [JOK

' peakiuu https://m.edso0.ru/7f41837¢c

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopoa. [lonsarue 6 bubnuorexa [JOK

' 00 okcHaax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 1 bubnuorexa [JOK

' U COMAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMUYECKHX 3y1eMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma

3.1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

Xumudeckas CBS3b.

3.2 OKHUCIUTEIILHO- 8 bubmuorexa LIOK
BOCCTAHOBUTEbHBIE PEAKIHII https://m.edsoo.ru/7f41837c
buommoreka [HOK
Hroro no pasnery 15 https://m.edsc%.ru/7f418370
PesepBHOE Bpems 3 brbmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peaku
11 [ToBTOpeHue U yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeioB 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
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO0m1as XxapakTepuCcTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Bubsmorexa LIOK
2.2 anemeHTOB VIA-Tpynmnel. Cepa u eé 6 https://m.eds0o.ru/7f41a636
COCTUHCHUS — :
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 E{tlg:'?/?nTe;jas(]){)?’E/? 413636
COeTUHCHUS — :
OO01mmast XxapaKTepUCTHKA XUMHYECKIX Bubmiorexa [IOK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 hitps://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHHUS — '
Hroro no paszneny 25
Paszpnen 3. Metayuibl M UX COEIMHEHHS
3.1 OO0111e CBOMCTBAa METAIIOB 4 bubnmorexa LIOK

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



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

3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUSI

bubnmoreka [IOK

16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )XU3HU YEI0BEKA 3 Bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KosaunyecTBo 4yacos Jara DJIeKTpoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Kourpoabnbie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
’)KW3HM YesoBeka. Telia U BelecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax Imo3HaHUS B 1 bu6mmoreka [JOK
XUMHUH 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
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2
5) <<1?33I[6J16HI/I€ cﬁeceﬁ (Ha mpumepe 1 EH@I_HOTeKa HOK
N ttps://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHON COJIN)»
bu6nmoreka [JOK
6 ATOMBI 1 MOCKYTbI . https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CHMBOJTBI) XUMUYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIOKHBIC BEMIECTBA 1 EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 EH6H_HOTeKa HOK
ttps://m.edso0.ru/ff0d2d50
3aK0OH TOCTOSTHCTBA COCTaBa
10 BelIeCTB. XUMHU4ecKas popmya. 1 bubnuorexa [IOK
BaneHTHOCTH aTOMOB XMMHYECKUAX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHOCcHuTENbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COCAMHCHUH 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 ycioBus NPOTEKAHUS bubnnorexa [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
| o e oo B LOK
N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
18 poeut (cosmmmens, pavtocr Bafmorexa [1OK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
19 smumonemer. OSobuenme n ubmiorera LIOK
' o https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allis 3HAaHUI
20 KonrtponsHast padora Nel o teme bubnuoreka [IOK
«BeriecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
2 mosmma Kintnoport — ssewen u Bubmorexa LIOK
' https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H
| Shamreneueaecra: s B LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
23 boparopmt n mpowmimenmoer BuSmiorerca LIOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnoposa
24 TennoBo# 3 PexT XuMUIEeCKOM bubnuorexa [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d497a

peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHUH, IK30-
U OHJOTEPMUYECKHUX PEaKLMAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 hitps://m.edsoo.ru/ffod4cda
MPEAOTBPAIICHHUS
o
| e o3 o e Buniorsa LOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE er0 CBOMCTB»
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 [ToHsiTHE O KHUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI ostydeHus BOAOPOa B bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas 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
3 emcermarass 1o ere momcomony BuGnorea LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
o | e ot e B LOK
. . https://m.edsoo.ru/ff0d5708
3aKOHAa 00OBEMHBIX OTHOIIICHUN Ta30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TorsTue 06 bubmuorexa [JOK

HHAUKaTOopax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

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
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucnopon. Bomopoza. Boma» https://m.edso0.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCUPUKALNS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I Buorera LOK
’ https://m.edsoo.ru/ff0d664e
amM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHus: cocTaB, KiIacCU(pUKAIIHS, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue U XMMHUYECKUE 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
o | oo s, B LOK
N ’ https://m.edso0.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 HCOPraHUYCCKUX

https://m.edso0.ru/00ad9a50
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COETUHEHUN

O06001IeHrEe U cUCTEMaTU3 AU

bu6mmorexa [IOK

49 3HAHUH https://m.edsoo.ru/00ad9cb?2
50| "omemmmne xmcom scoprammem Bumorexa LIOK
- https://m.edsoo.ru/00ad9ela
COCIMHEHUI
51| ommmcons snowron, Lommae Bubmiorera LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bu6mmoreka [IOK
XuMHu4eckux 3aementos 1. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubmmorexa [TOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [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 9JIEMEHTA MO €T0 MOJIOKECHUIO B bu6nmoreka [JOK
[Mepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MeHaeneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHSI HAYKU U TIPAKTUKH. J]. bubnuorexa [JOK
W. MenneneeB — y4€HbIH, egaror u https://m.edsoo.ru/00ada96e
rpKIaHUH
58 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas XxumMudeckas CBsI3b bubmorexa LHOK

https://m.edsoo.ru/00adac34
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60 KoBanentHas nonsipHas XuMuueckas 1 bubmuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast 1 bubmumoreka [IOK
XUMHUYECKas CBSA3b https://m.edsoo.ru/00adaab9
bubanoreka [IOK
62 | Crenens oxucuemms . https://m.edS(EEJ.ru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
bubanoreka [IOK
64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 hitps://m.e dsgg.ru 100adb076
65 | cCrpoomne arowa, Komtrscosn . bu6morera LIOK
CBATEY https://m.edsoo.ru/00adb486
66 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CUCTEMATH3AIUS 3HAHWM https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubnnoreka [JOK
CHCTEMATH3alAs 3HAHWI 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 U(PPOBHIE

Ne Tema ypoka K 1 Aara o0pa3oBaTejibHbIE
/i yp Beero OHTPOJILHBIE pPaKTHYeCKHe W3yueHus p
padoThI padoThI pecypcbl
[Tepuonuueckuii 3aKoH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
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/00adb7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THUIIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

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 €aKIuu HOHSII”)[I/IG 0 TOMOTE€HHBIX U 1 bubmorexa HOK
PCAKIUH. https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaKIIUIX
[ToHsATHE O XUMHYECKOM

aBHOBeCHH. DaKTOPBI, BIUSIOIINE
8 ﬁa CKOpPOCTh XI/IMI/I‘IECI(’Of/'I eaKmI/II/I 1 bubmorexa [IOK
p peaxtl https://m.edsoo.ru/00adc28¢c
1 TTOJIOXKEHUE XMMHYECKOTO
paBHOBECHS
9 OxucinuTenpHo- 1 bubnuoreka [IOK

BOCCTAHOBUTCIIbHBIC PCAKIIUN

https://m.edsoo.ru/00adcade
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Teopust 31EKTPOTUTHUECKON

10 nqucconnanuu. CUIbHBIC U cl1a0ble bubmorexa LIOK
: https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 Honnble ypaBHEHHUsI peaKIuit 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
JIHACCOLIAAIIAN
5| e cokers ok B LOK
. https://m.edso0.ru/00add8b?2
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
ITpakTHueckas Ta Ne 1.
16 «Il’)eameHI/IeecaljcniaS/IOM:HJIaanmx bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padota Ne2 no teme
17 «QJIEKTpOIUTHYECKAs bubnuoreka [IOK
nucconmanys. XUMUYECKUe https://m.edso0.ru/00addecO
pPEaKIuu B pacTBOPAX»
18| Xemoaime copiorna rnpmtepe Buoterca LIOK
https://m.edso0.ru/00addfe2
XJIopa
19| xamcomms oaofiora. nomyacmie Buoterca LIOK
’ ’ https://m.edso0.ru/00ade104
MIPUMEHEHUE
[IpakTrueckas pa60T31 Ne 2 mo Teme Bubnmorexa [IOK
20 «[lony4yenue coTHON KUCIIOTHI,

H3y4EHHE €€ CBOMCTBY»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM

. bu6mmoreka [IOK

21 XUMHUYECKUX PEAKIUi, €CIIU OUH https://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
XUMUYECKHE CBOWCTBA CEPhI

| oo omoeme Buorera LOK

8 https://m.edsoo.ru/00ade802
CBOICTBa
s | e, Cpmus o, Bucmorera LOK
8 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

2% 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 XxapakTeprucTHKa SJIEMEHTOB
VA-rpymmt. Asor, Bu6morexa [JOK

28 PAaclpOCTPAHCHHUE B IPHPOZE, https://m.edsoo.ru/00adeeab
¢busnyeckue 1 XUMHUECKUE — '

CBOICTBA
| e BuGorera LOK
CCKHC CBOUCTRA, TOJYHCHHC https://m.edso0.ru/00adf004
Y TIpUMEHEHNE
30 [TpakTrueckas padota Ne 3 o Teme bubnuorexa [JOK

«IlonydyeHne aMMHaKka, U3y4eHue

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 | Do e wmem B LOK
YROOP ) . https://m.edso0.ru/00adf518
3arpsiI3HEHUE OKPYIKAIOIIEH CPeIb
COEMHEHNUSAMU a30Ta
33 $§§§§ pﬁi{ﬁfﬁfﬂ%ﬁf ¢)q?§fn(¥)cfne 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 cpenbl hochaTaMu
| Lo e B 10K
PHpOZE, - https://m.edsoo0.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxcupsl yriaeponaa, ux Gu3nvecKue
3% Sromonmeckue npodrew BuGnorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VroabpHas KUCIIOTa U €€ COJIu bubmmorexa LJOK
https://m.edso0.ru/00ae006¢
IIpakTuyeckas 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

COCIMHECHHSX yTIIepoia

https://m.edso0.ru/00ae054e
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bu6mmoreka [IOK

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

a1 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3a1a4 1o TeMe «Bakueie https://m.edsoo.ru/00ae0bf2
HEMETAJIbl U UX COCTUHECHUS»

)
2 Banmeinime neveraamn 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

p | e oo e B LOK

N https://m.edso00.ru/00ael1156
HaIpsDKEHUNA METaJIoB
OO1u11e crnocoObl MOTyYSHHS
MeT B. CrinaBel. Beraucnenus
45 ns ;ijEiIBOHeH(f/IﬂJ;laXHMHHCCK(I:/IJ;I(e bubmorexa HOK
N https://m.edsoo.ru/00ael1156
peakIuii, €clii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIOB bubmorexa [IOK
https://m.edso0.ru/00ae1278
bu6mmorexa [IOK

47 IHenotmbre Merab https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2

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

50 Baxueiinme coeqMHEHUS KaJIbIIH bu6mmoreka [IOK
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https://m.edsoo.ru/00ae1156
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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 | e le e e Bunionsa LOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. 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, THAPOKCUABI U COTH bu6mmoreka [IOK
xene3a (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUI
[TpakTuueckas paborta Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o teme «Baxueiine https://m.edsoo0.ru/00ae3de8
METAJTBI U UX COCTUHCHHUS»
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHTOoB JIaH B U30BITKE UITN bubmuorexa [JOK
COJEPKUT pUMECH. Beraucienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JM BbIXOJa IPOIYKTa
peakImu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUI
62 KonrtponsHas padora Ne4 o reme

«Baxuelnme MeTayibl U UX
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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 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
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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