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HHOACHUTEJBbHAA 3AIINCKA

[IporpaMma 1o XMMUHU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS OCHOBHOH 00pa3oBaTENbHON MPOTrpaMMBI OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC 00O, a takke Ha OCHOBe deaepalbHON
pabodeil mporpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHIECIIUU MPEToAaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTeIbHBIX OpraHu3aiusiax Poccuiickoit denepamuu.

[IporpaMma 1o xuUMUM Na€T MPEACTABICHHWE O IENsIX, OOMIeH CTpaTeruu OOYyYCHHS,
BOCHHUTAHUSI U Pa3BUTHs OOYYAIOIIMUXCS CpEACTBAMHM Y4eOHOro MpelMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OIPEENsieT KOJINYeCTBEHHbBIE
M KauyeCTBEHHBIC XAapaKTEPUCTUKH COJECP)KAHMS, PEKOMEHIYEeMYIO TIOCIEA0BaTeIbHOCTD
M3YYCHUS] XUMUU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mporiecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaroImuXCsi, ONpeessieT BOZMOXHOCTH PeaMeTa s
peanuzanuu TpeOOBaHMI K pe3ylibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbI Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAK)Ke TPEOOBAHMI K pe3yJabTaTaM 00yUeHHsI XUMHH
HAa YpOBHE IeNell W3y4YeHHs] TMpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABaTEIbHOU
JESTeTBHOCTH 00YYaroIIerocs o OCBOCHUIO y4eOHOTO COJIEPKAHMUS.

3HaHHUe XMMHH CITY>KUT OCHOBOH A1t (YOpMHUPOBAHHS MUPOBO33PEHHUS 00YUAIOLIErocs, ero
MIPEJICTABICHUA O MAaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XHMHEH
MIPEJICTAaBJICHHS O B3aMMOIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOIMU BEIIECTB B MPUPOJIE, O MYTIAX
perieHus TI00aNbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHUECKOH, MUIIEBON U HKOJIOTHUYECKOI 0€30MacHOCTH, MPOOIEM 3ApaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliii BO3SMOXKHOCTEHN AJIsi caMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ o011ei 1 (PyHKIIMOHATIbHOU IPaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHKE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB HUX  CaMOCTOATENbHONW  y4eOHOW  JeATEIbHOCTH, OKCIEPUMEHTAJIbHBIX U
HCCIIEIOBATENIbCKUX YMEHUHM, HEOOXOJUMBIX KaKk B TIOBCEIHEBHOM J>KM3HHM, TaK H B
po¢eCCuOHAIBHON JeATETbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIIJIEHUS, 3aKIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3IJIsAJIa HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TAoM B () OPMHUPOBAHUU
€CTECTBEHHO--HAay4YHOU IrPaMOTHOCTH 00yUaIoIuXCs;

crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM
3HaHUSAM, K TPUPOJAE, K UEIOBEKY, BHOCHT CBOM BKIaJ B DJKOJOTHYECKoe 0OpazoBaHUE
o0yJaronmxcs.

JlanHble HaAmpaBlieHUss B OOYUYEHWH XUMHUHU 00ECIEeUMBAIOTCS CHEIU(PUKON colep:KaHus
y4eOHOTO TIpeaMeTa, KOTOPBIH SBJSETCS TENarorMuecKd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKW XUMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs OPUEHTHUPOBAH HA OCBOEHHUE
00yUaIOIMMUCS CHCTEMBI MEPBOHAYATBHBIX MOHATHI XUMUH, OCHOB HEOPTraHMYECKONH XUMHUU U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TTOHSITHI OPraHNYECKON XUMHUH.

CtpykTypa coaepkaHHs MPOTPAMMBI MO0 XMMHHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mzydenuro. CoaeprkaHue CKIAIbIBAETCS U3 CHUCTEMbl MOHATUH O XUMHYECKOM
JJIEMEHTE W BEIIECTBE M CHCTEMBbI TMOHATUH O XHUMHUYEecKoi peakiuu. O0€ ST CUCTEMBI
CTPYKTYpHO OpPTaHU30BaHbl IO MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUECKUX MPEACTABICHUIN pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;



— Yy4YEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeCTaBIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernyeckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE SMIIMPHUYECKHU IIOJIYYEHHBIX H
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIHLHO OT OJHOTO YpPOBHS K JPYromy,
BBIMONHASA (YHKIMKA OOBSICHEHUS W TPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MPAKTUYECKOr0 IPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHmne mporpaMMbl IO XHMMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOM COCTaBJISIONIEH HAYYHOM KapTUHbI MHUpPAa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUs K HAy4YHOMY 3HAaHUIO U METOJIaM I03HaHus B Hayke. M3yyenue xumun
MPOUCXOJUT C TMPHUBJICYECHUEM 3HAHUW M3 paHee M3YUYEHHBIX YYE€OHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccsl» u «dusuka. 7 kiace.

[Ipu u3yyeH XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TIPAKTUIECKOH NEATETLHOCTH YEeJIOBEKA U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3a/ladya y4eOHOro IMpeaMeTa COCTOUT B (pOPMUPOBAHUU
CHCTEMBbl XMMHUYECKHX 3HAHUH — BaXHEHIIMX (PaKTOB, MOHITUH, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPHUOOIICHNN K HAYYHBIM METOIaM MTO3HAHMS [TPH N3YYEHUH BEUIECTB U XUMUYECKUX PEaKIHii, B
dbopMUpOBaHMM ¥ PAa3BUTUU I[IO3HABATENbHBIX YMEHUW M UX NPUMEHEHUU B Yy4eOHO-
MO3HABATEIBHON M yU4eOHO-HCCIEeI0BATEIBCKON IEATEIIbHOCTH, OCBOCHUHU TPABMII O€3011acHOTO
oOpallleHus C BeleCTBaMHU B TOBCEIHEBHOM JKU3HH.

[Ipu W3y4eHMH XMMHM Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUsSI BaXHOE 3HAYCHUE
MPUOOPENU TaKUe LU, KaK:

— (opMHUpPOBaHHME MHTEIUIEKTYaJIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEIbHOMY IPUHATUIO DELIEHUH, CMOCOOHOM aganTHpOBaThC K
OBICTPO MEHSIIOIMMCSI YCIIOBHSM KHU3HH;

— HamnpaBJICHHOCTh OOyuYeHHUs Ha CHCTEMaTHUYeCKoe MpHOOIIeHHe o0ydJaromuxes K
CaMOCTOATEJIbHOM  IIO3HABATEJIBHOM  JCATENBHOCTH, HAay4YHbIM  METOAAaM  IO3HaHUf,
(OopMHUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEHN K XUMHH;

— oOecrieueHne YCIOBHUH, CIIOCOOCTBYIOIIMX HPUOOPETEHUIO OOYYaIOUIMMUCS OIbITa
pa3HoOOpa3HOW MAEATEeNbHOCTH, MO3HAHUS M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAYEHUE JJIs1 PA3IIMUHBIX BUIOB JEATEIBHOCTH;

— (hopmupoBaHue o60mell (HYHKIIMOHATIBHONW U €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATh M OLIEHHWBATDH SIBICHUS OKPYXKAIOLIETO MUPA, UCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUM XHMHH, TNPUMEHATh MX IpPH peuleHud npolieM B
ITOBCETHEBHOM KU3HU U TPYJIOBOM AESATENBHOCTH;

— (GopmupoBaHue y 00yJarommxcss T'yMaHUCTUYECKUX OTHOIICHU, TOHUMAaHUS LIEHHOCTH
XUMHAYECKUX 3HAHUM I BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LENAX COXPAHEHHUSI CBOETO 3J0POBBbS M OKPYKAIOIICH MPUPOIHON
Cpensl,

— pa3BUTHE MOTHUBALIUU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npo¢uId U HAIIPaBICHHOCTH AajbHEHIIero 00yueHusl.

OO1iee ynciio 4acoB, OTBEACHHBIX JJI1 MU3YyYEHHUS] XMMHH Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanusi, cocTaBisier 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEZIETIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIIACC
IlepBoHauya/JbHbIe XMMHUYECKHE TOHSATHUSA

[Ipenmer xumuu. Poiib XMMHUM B KWU3HU 4Ye€JIOBEKa. XHMMHSI B CHUCTeMe Hayk. Tema u
BemlecTBa. du3nueckre CBONCTBAa BEHIECTB. ArperarHoe cocrosiuue BemiecTB. [lonsitue o
MeTOJIaX MO3HaHus B XUMUU. YucTeie BeecTBa U cMecu. CriocoObl pa3ielieHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHUE dJIeMEHTbl. CHUMBOJIBI XMUMHYECKUX 3JIEMEHTOB.
[IpocTsle U cinoXkHbIe BenleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 10Jis1 XMMHUYECKOTr0 3JIEMEHTA B COCAMHEHUU.

KonunuectBo BemiectBa. Moisb. MonsipHass macca. B3aumocBsi3b KOJIMUYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IUHMUIL BemecTBa. Pacuérel mo opMyiiaMm XUMUUECKUX COSAMHEHUH.

®u3znueckue M XUMUYECKHE SIBICHHUS. XUMHUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXPAaHEHUS MACChl BEIISCTB. XUMHUYECKHe ypaBHeHHs. Kiraccupukanus XUMUIECKUX PEaKIuit
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYJOM, mpaBuiiaMud paboThl B j1abopaTopuu U IpuéMaMu
oOpareHusi ¢ 71a00pPaTOPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa310B HEOPraHUYECKUX BEUIECTB, HaOMo1eHne pu3nyecKuX (IIaBIeHUEe BOCKa, TasHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KATIEHUE U KOHJICHCALMs BOJbI) M1 XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHNWE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIIOTOM) sSIBIEHUN, HaOII01eHne
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUS XHUMHUUYECKHX peakiui (pa3lokeHHe caxapa,
B3aMMOJICHCTBIE CEPHON KHCIOTHI C XJIOpHAOM Oapusi, paznoxkeHue ruapokcuaa menu (II) mpu
HarpeBaHWM, B3auMOjeCTBUE >kene3a ¢ pacTBopoM coiu menu (II), usydenme cmocoOoB
pasfeneHns CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BHIAPUBAHHE, AUCTUIUISIINS,
xpomarorpadusi, TPOBEICHHE OYUCTKH TIOBAPEHHOW COJM, HAOMIOACHHUE U OINHUCaHUe
pe3yiabTaTOB MPOBEAEHUS ONBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl, CO3/1aHUE
MoOJIeJIel MOJIEKYI (IIIapOCTEPKHEBBIX).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopom — sieMEHT U IIPOCTOE BEIIECTBO.
Haxoxzaenue kuciopoa B mpupoje, Gu3nuecKkue U XUMHUECKUEe CBOWCTBA (peaKkiuu TOPSHHUS).
Oxkcunpl. Ilpumenenue xucmopoma. CrocoObl MOMydeHHS KHCIOpPOJa B JabOpaTOpuu U
MPOMBIIIIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — amioTpomHas MoIuUKaIus
KHCIIOpO/Ia.

TemnmoBoit 3¢h(dekT XUMHYECKON peakiu, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHJIOTEPMUYECKHE peaKIuu. TOIJIWBO: yroidb W MeETaH. 3arpsS3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO Y deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bomopon — »amemeHT m mpocTroe BemecTBO. HaxokneHue BoIOpoJa B MPUPOJE,
(bu3nUecKre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHusi. KucioTsl u comu.

Mossipabliii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoMcTBa Boabl. Boma kak pacrBoputenb. PactBopbl. HacelieHHble u
HEHACHIIICHHBIE PAcCTBOPHI. PacTBOpMMOCTH BemIeCTB B BOjJie. MaccoBasi JOJsl BEIIECTBAa B
pactBope. XUMHUUYECKUE CBOWcTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B IPHUPOJAE U B JKU3HU
yenoBeka. KpyroBopoTr Bojabl B mpuUpojie. 3arpsA3HEHHE NMPUPOAHBIX BOJA. OXpaHa M OYHMCTKA
MIPUPOHBIX BOJI.

Knaccudukanmss Heopranmueckux coenuHeHuid. Oxcuawl. Knaccuduxamus OKCHAOB:
cosieoOpa3ymomnue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronue. HomenknaTypa
okcu10B. u3znueckre U XUMHUYECKHUE CBOMCTBA OKCUIOB. [lomydeHne okcumoB.



OcHoBanus. Krnaccudukamuss ocHOBaHMIA: WIETOYM U HEPACTBOPUMBIC OCHOBaHUSI.
Homenkiarypa ocHoBanuil. ®Pu3znueckue M XMMHUYECKHE CBOWcTBa OcHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukamnus kucnor. Homenknarypa kucior. @u3ndeckue U XUMHUECKUE
cBoricTBa kUcnoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenkiarypa coseil. @uzndeckue U XUMHUYECKHE CBOMcTBa cosieil. [lonmyuenue
COJIEH.

['eneTnyeckas CBSA3b MEXKIYy KIIACCAMH HEOPIaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeIelIeHNe COJIepKaHusl KUCIopoia B BO3yXe, MOIydeHue, cooupaHue,
pacro3HaBaHHE W HW3yY€HHE CBOICTB KHCIOpOJa, HAOJIOJCHHE B3aMMOJCHCTBHS BEILIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHUS U MpEKpalleHusl TopeHus (moxapa), 03HaKOMIIEHUE C
o0Opa3liaMu OKCHJIOB M OINHCAaHHE WX CBOMCTB, IOJydeHHE, COOMpaHHE, paclio3HaBaHWE U
M3Y4YEeHHE CBOMCTB Boaopona (ropeHue), B3aumojeicTBue Bojopona c¢ okcugom wmeau (1)
(BO3MOKHO HCIIOJIB30BAHKE BHJICOMATCPUAIOB), HAOIIOICHIE 00pa3I[OB BEIIECTB KOJUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEW PACTBOPEHHS BEIIECTB C Pa3jIMYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOTO BEILECTBA,
B3aMMOJICIICTBIE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIB30BaHHE
BUJICOMATEPHUAIIOB), MCCIIEJOBaHUE OOPA3[0B HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB,
HaOII0/IeHne M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOpPax KHUCIOT U IIEJIOYEH, H3ydyeHUe
B3auMozeiicTBus okcuna meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peakuuil HeWTpaau3aluM, IOJIYyYeHHUE HEePAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PelIeHUe SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxHeiimne
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IMepuoauveckuii 3axkoH u Ilepumoaumyeckass cucrema xummu4yeckux jiemenros /[, U.
MenpeneeBa. CTpoenne aToMOB. XMMHU4YeCKas ¢BA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuun

[lepBpie TOMBITKM KIACCU(PUKALMKA XUMHYECKHX OdieMeHToB. [loHsATHe o rpymnmax
CXOJTHBIX 2JIEMEHTOB (IIETOYHBIE U MICJIOYHO3EMEIbHBIE METAJIIBI, TAJIOTEHBI, HHEPTHBIE Tas3bl).
DNeMeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrema xXuMuyeckux »dieMmeHtoB J[. .
MenpeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmbl [lepuomudeckoid cHUCTEMBI
xumuueckux snemeHToB [[. M. MenneneeBa. Ilepuonbr u rpynmbl. PHU3WYECKUH CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIIEMEHTA.

Crpoenne aromoB. CoctaB artomMHbIX sjaep. M3orombl. Dnektponbl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AyieMeHTOB [lepuoandeckoil CUCTEMBI
. W. MengeneeBa. XapakKTepUCTHKA XHWMHYECKOIO »JJIEMEHTa IO €ro IMOJOXKEHUI0 B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paanyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTHUECKUX 1
HEMETAJUTMYECKUX CBOMCTB MO TPYIINaM U MEPUOIAM.

3nauenne [lepuogudeckoro 3akoHa u [leprogudeckoit CUCTEMBI XUMHUECKUX JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. J[. . MenzeneeB — y4€HbIN U IpayKJaHUH.

Xumuaeckas CBSI3b. KoBanentnast (monsipHas " HETIOJISIpHAST ) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIpomecchl
OKHUCJICHUSI U BOCCTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3Y4YeHHE OO0pa3IOB BEIIECTB METAJUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THUAPOKCUAA
LIMHKA C pacTBOpaMu KHUCIOT M IIEJIOYEH, ITPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIINUX TPUMEPHI
OKHCIUTEIHHO-BOCCTAHOBUTEBbHBIX PEAKIMM (TOpEHUE, PEaKLIUU Pa3I0KEHHS], COSTUHEHNUS ).

Meostcnpeomemnwie ceasu



Peanuzanus MeXNnpeaMETHBIX CBS3€l MPU U3YYEHHU XMMHH B 8 Kjlacce OCYLIECTBIIAETCS
gyepe3 MCIOJIb30BaHUE KaK OOLIUMX eCTECTBEHHO--HAyYHBIX IOHATUH, TaKk W IOHATHI,
SIBJIFOILMXCS] CHCTEMHBIMM JUISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIUKJIA.

OOwe ecTeCTBEHHO--Hay4HbI€ MOHATHS: Hay4HbIM (akT, rumore3a, TEOpHs, 3aKOH,
aHanM3,  CHHTEe3,  Kiaccu(ukauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

@dusuka: Marepus, aTOM, O3JIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
PalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsj, BELIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, (PM3NYECKHE BEIMYMHBI, CIUHHIIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, CoHIIC.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpasibl, TOpHbIE MOPOJbI, IOJE3HBIE
HCKOIIaEMbl€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTtBo m XUMHYeCKasi peakusi

[lepuonnueckuin 3akoH. llepuommyeckas cucrema xumuueckux osnementos J[. U.
MenneneeBa. CtpoeHuHe aromMoB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kallns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
I10JIO)KEHHUEM JIEMEHTOB B [lepuoinyeckoil cuctemMe U CTpOEHUEM MX aTOMOB.

CrpoeHne BemiecTBa: BHJbI XUMHUYECKOW CBA3M. THIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKHM M BHJIA XUMHUYECKON
CBSI3HU.

Knaccudukanys M HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJacCaM HEOPraHWYECKUX COEIMHEHUM, NE€HETHYECKas
CBSI3b HEOPraHMYECKHX BEIIECTB.

Knaccudukanus XUMHYECKUX peakluil Mo pa3iMyHbIM MpHU3HAKaM (IO YUCIY U COCTaBY
Y4acTBYIOUIMX B pEakUUU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo HM3MEHEHHIO CTEleHen
OKHCJICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOPAaTUMOCTH, MO YYaCTHIO KaTajlu3aropa). JK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPAaBHEHUSI.

[Tonatue o ckopoctu Xxumudeckoil peakiuu. ITonatue o6 oOpaTUMBIX U HEOOPATUMBIX
XUMHUECKUX peakiusx. [loHsATHEe O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. Ilonsrtue o
karanuse. IloHstTne o XxXumudeckoM paBHOBecHMH. DakTOpbl, BIMSIOIIME HAa CKOpPOCTb
XUMHUYECKOHN peaklMy U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, 3JIEKTPOHHBIA OalaHC OKHCIUTEIBHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBieHHE YpaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIMii ¢ UCIIOIb30BaHUEM METO/1a SJIEKTPOHHOTO OaaHca.

Teopust ANEKTPOIUTUYECKON NUCCOLMAIIANA. DNEKTPOIUTHI U HEAIEKTPOJIHUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M [HCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XMMHUYECKOHM CBSI3U.
Crenenp aucconuanyu. CUIbHBIE U CIIa0ble AIEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBHSI MPOTEKaHUs pEakIMii MOHHOTO oOMeHa, TOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakunil. CBOMCTBAa KHUCIIOT, OCHOBAaHUW M COJIEH B CBETE
NPEJCTaBICHUNA 00 SJIEKTPONUTHUECKOW Juccoruanuu. KadecTBeHHBbIE pPEaKlIMU Ha HOHBIL.
[TonsiTHE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKHUX PEIIETOK HEOPTaHWYECKUX BEIECTB —
METAJUIOB M HEMETauIoB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHMYECKOM PEAKIUU OT BO3ACUCTBHS DPA3IHYHBIX
(bakTOpOB, MCCIEAOBAHHE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALNU
KHUCJIOT, IIeao4ed M coied (BO3MOYKHO HCIIOJIb30BAaHUE BUAECO MAaTEpUANIOB), INPOBEICHUE
OIBITOB, WITIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaZka, BbIIEICHHME Tra3a, 00pa3oBaHHWE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIMX MPUMEPHI



OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX pEakUuil (TOpeHHE, PEaKLUU DPA3JI0KEHUS, COEIAUHEHUs),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IMOMOINBIO KAaYECTBEHHBIX pEaKlUil Ha HOHBI,
pellIeHre IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl 4 MX cOeJUHEHHS

OOmast xapaktepucTuka TajsoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CtpoeHue U (U3MUECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XUMHUYECKHE CBOWCTBAa Ha IMpUMEpPE XJopa (B3aUMOJEHCTBUE C METalJIaMH, HEMETaJUIaMH,
mienoyamu).  Xnoposogopod. ConsHas KHUCIOTa, XUMHYECKHE CBOWMCTBA, IOJIY4YEHHUE,
npuMeHeHue. JlelficTBue xjaopa 1 XJI0poBOJOpO/ia Ha OPraHKU3M YeoBeKka. BaxxHelue Xmopusl
U UX HaXO0XJECHUE B MIPHUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHune M (pU3MUecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPOAa M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMKA KUCIOPOJA U Cepbl. XUMHUECKUE CBOWMCTBA
cepbl. CepoBomopos, cTpoeHHe, (U3NYECKHE U XHMHUYecKHe cBoicTBa. OKCHABI CEephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIIOB. CepHas KHCIOTa, (U3NYECKHEe U XUMHUYECKHE CBOICTBA
(obmue Kak mMpeACTaBUTENs Kiacca KHCIOT M crenuduyeckue). XHUMHUYECKUE PEaKIuH,
JIeKalMe B OCHOBE IPOMBIIIJIEHHOIO CHOCc00a MoJydyeHus cepHo kuciothbl. [Ipumenenue
cepHoil kucnoTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakius Ha cynbdar-uon. Haxoxaenue
ceppl U €€ coeIuHEHUN B mpupoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKAloUlel cpelibl
COCIMHEHUSMHU cepbl (KUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLECHUSI.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUA. A30T, paclpocTpaHEHHE B NpUpoje, (Qu3Mdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero Gu3n4ecKue 1 XMMUYeCcKH1e
CBOMCTBa, MoyueHue u npumeHeHune. Coau aMMOHHUS, UX (GU3NYECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckne M XUMHYECKHE CBoOiicTBa (oOlIMe Kak NpeACTaBUTENs Kiacca KHUCIOT |
cneunpuyeckue). Vcnonp3oBaHue HUTPATOB U COJEH aMMOHHUS B KayecTBE MHHEPaIbHBIX
ynoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE OKPYXKAIOIIEeH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBbl U BOA0EMOB). Pocdop, ammoTponmHble MOAUPHUKALINN
¢bochopa, ¢puznueckue u xumudeckue cpoiictBa. Okcup docdopa (V) u pochopnas xucnora,
¢usnyeckue M XUMHUYECKHE CBOiicTBa, monydeHue. Mcmomb3zoBanue ¢ochaToB B KauecTBe
MUHEPAIBHBIX YIO0OPEHUH.

OOmast xapakrepuctuka 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE€ CTETIEHU OKHUCIIEHUs. YTIJIEepo/l, AJUIOTPOIHbIE MOIM(UKALMH, PacCIPOCTPAHEHNE B
npupoje, pusnueckue U XMMU4eckue cBoiicta. Axcop6uus. Kpyrosopot yriepoaa B mpupoe.
Oxcuppl yriaeposaa, ux QpuU3sndeckue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA >KUBbIE OPraHU3MBI,
MOJTyYeHHEe U NMpUMEHEeHHEe. DKOJIOTHYecKue MpoOieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIO0TEe3a II00aJbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBINM 3QQeKkT. YToibHas KUCIOTa U €€
CONM, UX (pU3MUECKHMe M XMUMHUYECKHE CBOICTBa, MOJydyeHHE M NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHarT-uoHbl.  Mcnonp3oBanume  kapOoHaToB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIECTBaX KaK O COEIUHEHHSX yriepoja
(MeraH, JTaH, ATWJIEH, AaleTUJEeH, ATAaHOJ, TIJMIEPHH, YKCyCHas kuciora). IIpupoaHsbie
WCTOYHUKHU YTJIEBOJOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTH HX MEpepabOTKH
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [TOHATHE O OMONIOrHYECKH Ba’KHBIX BEILECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX pOJM B KHU3HU 4YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHUUECKUX COECANHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mpenctaBienus o6 okcuae kpemuus (IV) u
KpeMHHEBOM KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B TIPOMBIIICHHOCTH. BaxkHelmie



CTPOMTENbHBIE MaTepHalbl: KepaMHUKa, CTEKIIO, LEMEHT, OeTOH, jxene300eToH. I[IpoGrembl
0€3011aCHOTO UCIIOIb30BAHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKHU3HHU.

Xumuueckuii IKcnepumenm:

M3Yy4YeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIOTHI, MPOBEACHUE
KAueCTBEHHBIX PEAKIUi Ha XJOPUA-HOHBI M HAOIIOJICHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxarlirue U3NYECKue U XMMHYECKHE CBONCTBA raJlor€HOB UM MX COCIUHEHHH (BO3MOXKHO
UCIOJIb30BAaHME BHJICOMATEPUANIOB), O3HAKOMIJIGHHE C OOpasliaMu XJIOPUIOB (TAJIOTEHHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAONMIOJEHUE Tpollecca OOyrauBaHUS — caxapa TMOJA  JICHCTBHUEM
KOHILEHTPUPOBAHHON CEPHOM KUCIIOTHI, HU3y4YeHHUE XUMHUUYECKUX CBOMCTB pa30aBICHHON CEepHOM
KHCIIOTHI, TIPOBEJCHUE KA4YeCTBEHHOHN peakIuu Ha Cylb(paT-HoOH W HaOJIOJICHUE MpHU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeAUHEHUU
(BO3MOKHO HCITOJIb30BAaHHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX M POCHOPHBIX YA0OpEHMIA,
MoJiyueHue, coOupaHue, pacrno3HaBaHUWE M HW3YYCHHE CBOICTB aMMHakKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIIMii HA NOH aMMOHHSI U (hocaT-HOH U H3ydeHUE MPU3HAKOB UX MPOTCKAHWSI,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THON KHUCIOTHI C M0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), H3YYCHHE MOJCIeH KPUCTAUIMYECKUX pPEmETOK anMasa, rpadura,
¢bymiepeHa, 03HaAKOMIJICHHE C TIPOIIECCOM aJICOPOIMN PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yriéM W yCTPOMCTBOM MPOTHUBOTa3a, MOJYy4YE€HHE, COOMpaHHE, pPACIIO3HABAHUE W H3y4CHUE
CBOMCTB YTIJIEKUCIIOTO Ta3a, MPOBEACHNE KaYECTBEHHBIX PEaKuii Ha KapOOHAT U CHIUKAT-UOHBI
U U3YYCHUE TMPU3HAKOB HUX TNPOTEKAHHS, O3HAKOMJICHHE C TIPOJIYKUIHUEH CHUIUKATHOU
MIPOMBILIIEHHOCTH, PELIEHUE 3KCIEPUMEHTANBHBIX 3a/a4 M0 TeMe «BaxHeilnme HeMeTawuibl U
UX COCIUHECHUSI.

MeTta/libl M MX COeUHEHUS

OO0mrast XapakTEepUCTHKA XUMHUYECKMX DJJEMEHTOB — METaUIOB Ha OCHOBaHUU WX
nonoxeHus B [lepuoanueckoii cucreme xumuyeckux sinemeHToB J1. 1. MenneneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeramuMueckass CBs3b M METAIMYECKas KpPUCTAJUTMYECKas
pemeéTKa. ODJIEKTPOXUMUUYECKUN Pl HampsHkeHUH MeTauioB. DU3MYECKHe U XUMUYECKHE
cBoiicTBa MeTayuioB. OOmIMe crnocoObl Moy4eHus MeTauioB. [IoHATHE O KOPpO3UU METaIOoB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IPOMBIILIEHHOCTH.

[lenounble MeTAILIBL: TIOJIOKEHUE B [leproanueckoi cucteMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJeHUE B Mpupoje. OPuznueckue U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kamus. [Ipumenenue
MIEJIOYHBIX METAJUIOB U UX COCTMHEHUM.

[[lenoyHo3eMenpHble METAIBI MAarHU M KaJbLUU: moyiokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB JI. 1. MeHneneeBa, CTpOCHME MX aTOMOB, HaXO0XXJICHUE B
npupoje. Pusnyeckue U XMMUYECKUE CBOIMCTBA MarHus W Kajablus. Baxueime coeguHeHuUs
KaJIbIHS (OKCHI, TUAPOKCHU/I, COJN ). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepmoanueckoil cucreme xumuueckux saemeHToB JI. U.
MenpeneeBa, CTpOCHHE aTOMa, HaxOXKJICHUE B Tpupoje. Ouznueckne U XMMHUIECKHE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCHIA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuonuueckoil cucreme xXumudeckux i3nemeHtoB J[. H.
MeneneeBa, CTpO€HHE aToOMa, HaxoXJeHue B npupoae. Ousznyeckue U XUMUUECKUE CBOMCTBA
xkene3a. Oxcunbl, ruapokcuasl U conu xene3a (II) u sxenmeza (IIl), mx cocras, cBoiicTBa U
MOJTyYEHHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C O00pa3llaMH METAJUIOB W CIUIaBOB, WX (U3NYECKUMHU CBOWCTBAMHU,
M3Y4YCHHUE PE3yJIbTaTOB KOPPO3UH METAJIOB (BO3MOXKHO MCIIONB30BAaHHE BUIEOMATEPHUAIIOB),
0c0OEHHOCTEH B3aMMOJCHCTBUS OKCHIA KAJIBIIUS U HATPUS C BOJON (BO3MOXHO HMCIOJIb30BAHUE
BHUJICOMATEPHAIIOB), HCCIIEJOBAaHUE CBOMCTB >XECTKOW BOJIBI, IpoOIEcca TOPEHMs Keleza B



KHCIIOpOZie  (BO3MOXHO  MCIOJB30BAaHUE  BUJEOMATEpPHUANIOB), IMPU3HAKOB  IPOTEKaHUs
KayeCTBEHHBIX pEaKlUil Ha MOHbBI: MAarHus, KaJablVsl, aJlOMUHUsA, IIMHKa, xene3a (II) u xenesa
(III), mequ (II), HaOmroieHNE U OMMCAHUE IIPOLIECCOB OKpALIMBAaHUS IUIAMEHW MOHAMH HaTpus,
KaJausl M KajibLus (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAIIOB), HCCIeI0BaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/IAa AJIIOMUHUS U THUIPOKCH/A LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelIre MeTaibl U UX COSAUHEHUSD).

XHMHUS M OKpYsKaoIas cpeaa

BemectBa u Marepuainsl B IOBCEHEBHOM KHM3HM 4elloBeKa. be3onacHoe mcnosib3oBaHue
BEIIECTB M XUMHUYECKUX peakuuid B ObiTy. IlepBas momomb MpH XUMHUYECKHX OXOTrax H
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3HEHUE OKPYXKarollel cpelpl (MpeaeabHas 10IyCcTUMAas KOHLIEHTPALUs
BemecTs, ganee — [1/1K). Ponb xumMun B perieHur 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHne o0pas3loB MaTepHaIoB (CTEKJIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHATIbI).

Meoswcnpeomemnnie ceasu

Peanuzanus MeXnpeIMETHBIX CBsI3€ll MPH U3YYEHUH XUMHUM B 9 KJlacce OCYIIECTBIISIETCS
yepe3 MCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IOHATUH, TaK M IOHSITHH,
SBJISIFOIIMXCS] CHCTEMHBIMHU JJIs1 OTAETIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE MOHATHS: HAyYHBIH (akT, TUIOTE3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIHEPUMEHT,
MO/JICIIMPOBAHNUE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIA YPQEKT, TEXHOJIOTHS, MAaTEPUAIIBI.

@dusnka: MaTepusi, aTOM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIWJ, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUIl 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
IURJEKTPUKHY, (POTODIIEMEHT, BEIECTBO, TEJO, 00bEM, arperaTHOe COCTOSHHE BEIIeCTBa, Tras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYECKUE BEIMYMHBI,
€IMHULIBI U3MEPEHNUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1bl, ConHIIE.

buonorus: ¢orocuntes, npixanue, O6uocepa, 3KocucTeEMa, MUHEPATIbHBIE YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELLIECTBA.

l'eorpagusa: armocdepa, rugpochepa, MUHEpanbl, TOpPHbIE TMOPOJbI, IOJE3HBIE
HCKOIIaEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OIIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYCHUs] XUMHU B €AMHCTBE y4eOHOW U BOCIUTATEIBHOM JIESTEIBHOCTH B
COOTBETCTBHUM C  TPAJAWIUOHHBIMH  POCCHUCKMMH  COLMOKYJIBTYPHBIMA W  JYXOBHO-
HPaBCTBEHHBIMH I[CHHOCTSIMU, MPUHSATHIMA B OOIIECTBE NpaBWJIAMH M HOPMaMH TOBEACHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COLMATM3AINN O0YYaIOITIXCSI.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3MTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JCSITEIBHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPpHOTHYECKOTO BOCIIUTAHHUSI:

[ICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHMs 3HAYCHHS XMMHUYCCKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJICTh JIOCTOBEpHOW MH(OpMALUCH O MEepeOBbIX JOCTHKCHUSIX M OTKPBITHAX
MHUPOBOW M OTEYECTBEHHOW XMUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOWCTBE
MUpa U 00IIEeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

NPE/CTABICHHUS O COLMAIBHBIX HOPMax M IpaBHJIAX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIICTGHTHOCTH B OOINECTBCHHO  IIOJIC3HOW,
y4eOHO-MCCIIC0BATEIbCKOM, TBOPYECKOW W JAPYIMX BHJIAX JCSTEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JIESATEIBHOCTH MPH BHITOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIITOJTHCHUM XHMHUYECKHX OKCIICPUMEHTOB, CO3JaHUM Yy4YEOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAaHHUIO U B3aHMMOIIOMOIIM B IPOIIECCE ITOH yueOHOW AeATeTHbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBapHIIEH C TO3WIMH HPABCTBEHHBIX H
MPaBOBBIX HOPM C y4ETOM OCO3HAHHUSI MTOCIIECTBHUI MOCTYITKOB;

3) IEeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PCHYECKUE  NPEACTaBICHHUS O  BEHNIECTBE W XUMHYECKOH  PEaKIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BHUTHSI HAyKH M COCTABISIOIIME OCHOBY JUIS
NOHUMAHUS  CYIIHOCTH HAY4YHOW KapTUHBl MHpa, MpPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPObI, B3aMMOCBA3SX YEIOBEKa C MPHUPOJHOM CpPE/Ioid, O poJH
XMMHUH B TIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIC MOTHBBI, HANPABJICHHBIC HA IOJYYCHHUE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIE ISl OOBSCHEHUS HAOI0AaeMbIX MPOIECCOB M SBICHHW, ITO3HABATEIBHOM,
UH(POPMAIIMOHHOW U YATATEIbCKOW KYJIBTYpPbI, B TOM YKCJIC HABBIKOB CAMOCTOSTEIILHON pabOThI
C Yy4eOHBIMU TEKCTaMH, CIPAaBOYHOH JIMTEPaTypOH, NOCTYNHBIMH TEXHUYECKHMHU CPEACTBAMH
UH(POPMAIIMOHHBIX TEXHOJIOTH;

uHTEepec K OOYYCHHUIO W TO3HAHHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTBH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH U YPOBHsI 00y4YeHUS B JajbHEHIIEM;

4) hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKM Ha 30pOBBI 00pa3 >KW3HU, OCO3HAHUE TMOCICACTBUA M HENPUITHE BPEIHBIX
npuBbIYEK (YHOTpeOJIEHUST aJKOTroJsl, HAPKOTHKOB, KYpPEHHS), HEOOXOAMMOCTH COOIOACHUS
npaBuia OE30MaCHOCTH TMPH OOpaIleHUH C XUMHUYECKUMH BEIIECTBAMH B OBITY M pealbHOU
KH3HU;

5) Tpy10BOr0 BOCTIMTAHUS:

MHTEPEC K MPAKTUIECKOMY M3YUEHHIO MPOPECCHil i TpyAa pa3iuuHOrO Pojia, yBaKEHUE K
TPyAy W pe3ynbTaTaM TPYIOBOH JEATEIFHOCTH, B TOM YHCIE HAa OCHOBE NPUMEHCHHS
NpPEJAMETHBIX 3HAHUN 10 XUMHHW, OCO3HAHHBIA BBIOOP WHIUBHIYAIbHOW TPACKTOPUH



MPOJOJKCHHSI O00pa30BaHUA C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHOHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATLCS B IPO(HECCUOHATILHOM Cpelie;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTUYECKH 11eJ1IeCO000pa3Hoe OTHOUIEHUE K MPUPOJEC KaK UCTOYHUKY >KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHHE LIEHHOCTH 370POBOro U Oe3omacHOro obOpasza KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUII OE30MaCHOTO MMOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TAK)KE B CUTYaLHsIX, YTPOKAKOLIMX 30POBBIO U )KU3HU JIKOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJydaeMble MPU HM3YYCHUH XUMHH, IS PElICHUs
3a71a4, CBA3AHHBIX C OKPYXAIOUIEH MPUPOIHON CPENOM, AJIsl TOBBILIEHUS YPOBHS IKOJIOTMYECKOM
KYJIbTYpPbl, OCO3HAHHUS INI00ATLHOTO XapaKkTepa SKOJOTHYECKUX MPOOJIeM U MyTel MX pellieHus
MOCPEACTBOM METOAOB XMMHH, SKOJOTHYECKOTO MBIIUICHHUS, YMEHHS PYKOBOJCTBOBAThCS UM B
MM03HABATEIbHOW, KOMMYHUKATUBHON U COLIMATILHON IIPAKTHUKE.

METANPEMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3y/lbTaTOB BBIICISIOT 3HAYMMbIE A7 (OPMUPOBAHUS
MHPOBO33pEHHUs OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHs, MPUHIUN, TUNOTE3a, (aKT, CHCTEMA,
MIPOLIECC, IKCIEPUMEHT U APYTroe.), KOTOPbIe UCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeIMeTaxX | IMO3BOJISIOT HA OCHOBE 3HAHWH U3 ATHX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HAy4YHOM KapTUHE MHpa, U YHHBEpCalbHbIE ydeOHbIe NeHCTBUS (TMIO3HABATEIbHbBIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpPhIE 00ecneunBaroT (POPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YI€OHOM e TEIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHHUSI MCIIOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICT XUMHUYECKHX TMOHSATHH (BBIACNSATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C JIPYTUMH MOHSTHIMU), UCTIOIB30BaTh TMOHITHS IS OOBSICHEHUS
OTIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCH(PHUKAIUU
XMMHYECKHX BEIIECTB U XMMHYECKUX PEaKIMi, YCTAaHABIMBATH MPUYHMHHO-CJIEACTBEHHBIE CBSI3HU
MeXIy 00BEKTaMU U3YUYECHHUS, CTPOUTH JOTHUECKHUE PacCyXIeHUs (MHAYKTUBHbBIC, 1€ TyKTUBHBIC,
10 aHAJIOTHH ), JIeJIaTh BBIBOJIBI U 3aKJIFOUCHHUS;

yYMEHHE TPUMEHSTHh B Ipoliecce MO3HAHMS MOHATHS (IIPEAMETHBIE U METaNpeAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIOJIb3yeMble B XHUMHUH, MPEOoOpPa3OBHIBATH IIHPOKO
MPUMEHSAEMbIE B XUMHHM MOJEIJIbHbIE MPEICTABICHUS] — XUMHUECKUI 3HAK (CMMBOJI 3JIEMEHTA),
xuMudeckas (opmysia W ypaBHEHHE XHMHYECKOM pPEaKIUu — TMPU PEIIeHUd YydeOHo-
[O3HABATEJIBHBIX 3aJa4, C YYETOM OTHUX MOJENBHBIX [MPEICTABICHUNA BBIABISITE U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaeMBIX OOBEKTOB — XMMHUYECKHUX BEIIECTB H
XUMHYECKUX PEAKIIMH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3YHAEMbIX ITPOIECCAX U ABICHUSX.

ba3zoBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHHME HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA IO3HAHUA, a
TaKkK€ B KadecTBe OCHOBBI i (OPMUPOBAHHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUH;

MpUOOpETEeHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEACHHUIO yYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0M MPOIECcca, CAaMOCTOATEIHHO MPOTHO3UPOBATH €r0
pe3ynbrat, (GopMynupoBaTh OOOOIIECHHS W BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHOTO OIBITA,
HCCIIEIOBaHMs, COCTABJIATH OTUET O MPOJIEIaHHOM paboTe.

Paborta ¢ undopmanmeii:

yMeHHE BBIOMpaTh, aHATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIMIO PA3IMYHbIX BHIOB
1 (hOpM MpeICTaBICHHUSI, TTOJIYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAs IUTEPATypa



XMMHAYECKOTO COZAEp)KaHus, CIpaBOYHbIE MOcoOus, pecypchl VHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAILIHIO;

yMEHHUE IPUMEHSTh pa3IMyHble METObl U 3alPOCHI MIPH TOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIOJHEHUS y4eOHBIX M [TO3HABATEIbHBIX 33734
ONpeAeNEHHOr0 THITA, MPUOOPETEHHE OMbITa B OOJACTH WCIOIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOIMH, OBIAJCHUE KYJIbTYPOH aKTMBHOI'O MCIOJIb30BAHUS PA3IMUHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (opMy TpeacTaBiIeHUs
nHbOpMallMd M WUIIOCTPUPOBATH peIlaeMble 3a/aud HECIOXKHBIMH CXEMaMH, AMarpaMMaMH,
apyrumu popmamu rpaduK U ©X KOMOUHALIUSAMU;

YMEHHE HCHOJIb30BATh M AHAJIM3MPOBATh B IIpolecce Y4eOHOH M HcclenoBaTeIbCKON
NESITeIbHOCTH WH(POPMAILIHIO O BIUSHUM MPOMBIIUIEHHOCTH, CETHCKOT0 X03HUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH IPUPOJHOMN Cpeibl.

KomMyHHKaTHBHbIE YHHBepcaJIbHble Y4eOHbIe JelicTBUA:

yYMEHHUS 3aJaBaTh BONpPOCHl (B XoAe auanora M (WIM) JAUCKYCCUH) IO CYLIECTBY
o0cyxknaeMoil TeMmbl, (OPMYIHPOBATH CBOM TPEAIOKEHHS OTHOCHUTEIBHO BBITIOJTHEHUS
IPEUI0KEHHOH 3a/1a4H;

YMEHUS IPEACTABIIATH MOTyYSHHBIE Pe3yIbTaThl TO3HABATEIBHOM A TEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JelaTh IPE3EHTALUI0 pPE3YylbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
SKCIepUMeHTa (JabopaTOPHOTO OmbITa, J1a0OPAaTOpPHOM pabOTHI MO HMCCIEIOBAHHIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATEIHHOW U
HCCIIEIOBATENILCKOW JEATENbHOCTH IPU PEIIEHUH BO3HUKAIOUIMX IMpoOJIeM Ha OCHOBE YyuéTa
OoOIIMX MHTEPECOB M COTJIACOBAHMSA MO3UIMHI (0OCyXkIeHHsl, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIMSI COBMECTHBIX JAECUCTBHIH, OnpeesieHe KPUTEpUEB O OLEHKE KayecTBa
BBITIOJIHEHHOU PabOTHI U IpyTHE).

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITENIbHO ONPEAETATh LETH JeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BBIOMPATH
HaubOosnee HPQEeKTUBHbIE CHOCOOBI pElIeHHMs y4YeOHbIX U [03HABaTEJIbHBIX  3ajad,
CaMOCTOSITENILHO COCTABIIATh MJIM KOPPEKTHPOBATH NMPEAJIOKEHHBIH aJTOpUTM JEHCTBUH NpHU
BBIMIOJIHEHUH 33JaHAN C YYETOM TIOJIyUYeHHsS HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHUE MOJYUYEHHOTO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHE HCIIONIb30BaTh U aHATM3UPOBATh KOHTEKCTEHI, ITpeJIaraeéMble B YCJIOBHUHU 3aaHUH.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pE3yNTAaTOB IO OCBOCHHUIO OO0S3aTEIEHOTO COJNEPIKAHMS,
YCTQHOBJICHHOTO JaHHOM (enepanbHOi pabouell mporpamMmoil, BBIJENSAIOT: OCBOEHHBIE
oOyyarolMMuUCsl Hay4Hble 3HAHHUS, YMEHHMS M CIOCOOBI JAeWcTBUM, crneuuduueckue s
NpeIMEeTHON o0sacTh «XUMHUS», BUIBl JIEATEIBHOCTH MO TOJIYYEHHI0 HOBOTO 3HAHHUSA, €ro
WHTEPIPETAINHN, PEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YICOHBIX U HOBBIX CHTYAIHsX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 00YUAIOMINXCSI YMEHHUH:
® pacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHX IOHSATHUH: aToOM, MOJIEKYJa, XUMHYECKUH

AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI M MOJIEKYJISIpHAS Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JI0JI1 XUMUYECKOTO 3JI€MEHTa B COCMHEHUH, MOJISIPHBI 00BEM,
OKCHJI, KHUCIIOTA, OCHOBaHHUE, COJIb, D3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCICHMS,
XUMHUYecKass peakuus, KiacCU(UKalUs peakUuid: peakluu COSAMHEHUs, peaKIuH
Pa3JIOKEHUs], peaKkMM 3aMEIlEHUs], peakluy OOMeHa, 9K30- M SHIOTEPMHUYECKUE pEeaKluu,
TerIoBoM 3(pQeKT peakiuu, sAPo aToMa, SICKTPOHHBIA CIOH aroma, aTOMHAs OpOUTAIb,
panuyc aroma, XMMHU4YECKas CBs3b, MOJIIPHAs M HENOJsIpHAas KOBAJEHTHAasl CBSA3b, MOHHAas



CBsI3b, HOH, KaTHOH, aHUOH, PaCTBOP, MaccoBasi J0JIsl BEIECTBA (IIPOLEHTHAsI KOHLIEHTpALs)
B PAacTBODE;

® JIUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHM U MPUMEHSTH 3TU HNOHSITUS
IIPY OIIMCAaHHUU BELIECTB U UX NPEBPAIECHU;

® 1CIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JJISI COCTaBieHUs (OpMyJl BEIECTB M ypaBHEHUH
XUMHUYECKHUX PEAKIIN;

® OIpEaesATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COECAMHEHUSX, PHUHAUIEKHOCTh BEIIECTB K ONpEeAEIEHHOMY KJIacCy
coeauHEeHUH 1O (¢dopMmynaM, BHJ XUMHYECKOH CBs3M (KOBaJeHTHAass M HOHHAs) B
HEOPraHUYECKUX COCAVHCHUSAX;

e packpeiBaTh cMbica [lepuoanueckoro 3axkona JI. WM. MeHnngeneeBa: IeMOHCTPUPOBATH
NOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKHX D3JIEMEHTOB OT HX
noJyio>keHus B [lepuonnyeckoil cucreme, 3aKOHOB COXpPaHEHHMS] MacChl BELIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUS, 3aKOHa ABOIaJipo;

® ONUCHIBATh U XapaKTepHu3oBaTh TabmuuHylo (opmy Ilepuonuueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3jnyaTh MOHATUSA «TJaBHas noAarpynna (A-rpymnmna)» u «1mobo4yHas HoArpymnmna
(b-rpynna)», manele ¥ OOJbIIME HEPUOBI, COOTHOCUTh 00O3HAUEHUS, KOTOPhIE UMEIOTCS B
tabmuue «llepuoguueckas cucrema xumuueckux osyemeHtoB Jl. WM. MenneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB U 3apsj
A1pa, 001ee YUCIIO JIEKTPOHOB U PACHPEENICHHE UX MO HJIEKTPOHHBIM CIIOSIM);

® KJIACCU(PHUIMPOBATE XWMHUYECKHE DJIEMEHTBHI, HEOPraHMYECKHE BEUIECTBA, XWMHYECKUE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

® XapaKTepH30BaTh (OMMCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB PA3IMUYHBIX KJIACCOB,
NOATBEP)KJAsl ONUCAHUE MPUMEPAMU  MOJEKYJISAPHBIX YPABHEHMM COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKLUM;

® IIPOrHO3MpOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUIX;

® BBHIUUCISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO JIOJIO
XUMHUYECKOT0 3JIeMeHTa Mo (opMyse COeTUHEHUs, MacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

¢ JIPUMCHATHL OCHOBHBLIC OICpalun MBICIUTEILHOMN JACATCIIBHOCTH — aHaJlu3 W CHHTEC3,
CpaBHCHHC, 0606IJ_IeHI/Ie, CUCTCMATHU3alrIo, KHaCCI/I(I)I/IKaLII/II-O, BBISIBJICHUC TIPUYUHHO-
-CICACTBCHHBIX CBsI3CH — AJId U3YUYCHUA CBOMCTB BCIIECTB M XHUMHUYCCKHX peaKuMﬁ,

€CTeCTBEHHO-HAyYHBbIe METOJIbl TO3HAaHUS — HAOJIOJICHHE, W3MEpPEeHHEe, MOJEIMPOBAHHE,
HKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);

e CJIeI0BATh MPaBUIIAM IOJIb30BAHUS XUMUYECKOU MOCYI0H U 1a00paTOpHBIM 000pYIOBaHUEM,
a Takke TpaBUJiaM OOpallleHHs] C BEIIeCTBAMU B COOTBETCTBHHM C HMHCTPYKIHSIMH TIO
BBIMIOJTHEHUIO JIA0OPATOPHBIX XMMHMYECKHUX OIBITOB [0 TOJYyYEHHI0 U COOMPaHMIO
ra3oo0pasHbIX BEIIECTB (BOJOpOJAa W KHUCIOpOJa), TPHUTOTOBJIEHUIO PpAcTBOPOB C
OonpeAes€HHON MacCOBOWM J0JIEM pacTBOPEHHOTO BEHIECTBA, IUIAHUPOBATH W MPOBOJIHUTH
XUMHYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U KHCIOT C IOMOIIBIO
MHAUKATOPOB (JakMyc, ¢peHondTaaert, MEeTUIOPAHK U APYTHE).

K o1y oOyuenus B 9 kiiacce mpeaIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUMN:

® pPACKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATHH: XUMHUYECKHH OJJIEMEHT, aroM,
MOJIEKYJIa, MOH, KAaTHOH, AQHUOH, IIPOCTOE BEUIECTBO, CIIO)KHOE BEIIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPHUIIATENILHOCTD, CTETIEHb OKHUCIICHHUS, XMMHUYecKas peaklus, XUMUYecKas CBs3b,
TEIIOBOM 3¢ (deKT peakuuu, MOIb, MOJSAPHBIA 00BEM, pacTBOp, DIEKTPOIUTHI,
HERJIEKTPOJIUTHIL, FTEKTPOIUTHYECKAS AUCCOLUALIMS, pEaKIIM HOHHOTO 0OMEHa, KaTajanu3arop,
XUMHUYECKOE paBHOBECHE, OOpaThMble H HeOoOpaTHMble pEaKIHH, OKUCIUTEIHHO-



BOCCTAaHOBUTENIbHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTEND, OKUCIEHHE U BOCCTAHOBIICHUE,
alotponusi, aM(pOTEpHOCTb, XUMHUYECKasl CBSI3b (KOBaJEHTHAasl, MOHHAs, METaJuIn4yecKas),
KPUCTAJIIIMYECKAs PEIIETKA, KOPPO3UsI METAIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON peakluy,
npenenbHo gonycrumas konuentpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XUMUYECKUX MOHSATUN W MPUMEHSTH 3TU MOHATUS
IIPY OIIMCAHMU BELIECTB U UX MPEBPAILECHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJISi COCTaBJIeHUS (OpPMYJ BEUIECTB M ypaBHEHUU
XUMHUYECKHUX PEaKIIHii;

ONpEAEATh BaJEHTHOCTb U CTENEHb OKHUCIEHHS XUMHUYECKHX AJIEMEHTOB B COEAMHEHUAX
Pa3IMYHOTO COCTaBa, NMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KIIACCy COSAMHEHMH 110
dopmynaM, BHI XUMHYECKOM CBsA3M (KOBaJEGHTHAs, WOHHAs, MeTaJuIM4YecKas) B
HEOPraHMYECKUX COEIUHEHMSIX, 3apsij MOHA MO0 XUMHYECKOH (opmyle, XxapakTtep cpelsl B
BOJHBIX pAcTBOpaX HEOPraHMYECKUX COCOUHEHHH, TUI KPUCTAIUIMUECKON perméTku
KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbich [lepumomuueckoro 3akoHa JI. . MenzaeneeBa U JE€MOHCTPHUPOBATH €ro
NOHMMAaHUE: ONMCHIBaTh M XapaKTepu3oBaTh TabauuHyro ¢opmy llepuoanueckoil cucremsl
XUMHYECKHX JJIEMEHTOB: pa3jinuyaTh TMOHSATHS «IJIaBHasg mnoArpymnmna (A-rpynmna)» u
«mmobounas noarpynna (b-rpymnma)y, Maneie U 60IbIINE TIEPHOBI, COOTHOCUTH 0003HAYCHUS,
KOTOpBIE UMEIOTCSI B MEPUOIUYECKON TaONHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB M 3apsal sjpa, oOIlee 4YHCIO 3IEKTPOHOB U
pacmpefieieHue HMX IO DJJIEKTPOHHBIM CJOSIM), OOBICHATH O0OIIMe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUI B Mpejesax MajblX MEpUOIOB U IIaBHBIX
MNOArPYINI ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMHUYECKHUE JJIEMEHThl, HEOPraHMYeCKHE BEIECTBA, XWMHUYECKUE
peakuuu (MO YMCIy U COCTaBY Y4YacTBYIOIIMX B pEaKLMU BEIIECTB, MO TEIIOBOMY 3(hdexTy,
110 U3MEHEHHUIO CTETeHEeH OKUCIIEHUS! XUMHUECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIME U CIEMPUISCKNE XUMUYECKUE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEIIECTB, MOJATBEPXKJas OINUCAHUE MpPUMEpaMU MOJEKYJISPHBIX W HOHHBIX
YpaBHEHU COOTBETCTBYIOUIUX XMMUUYECKUX PEAKIINIA;

COCTaBJIITh YPaBHEHUS DJIEKTPOJUTHYECKOM [HUCCOLMALMUA KHUCJIOT, LIEI0YEe U COJeH,
MOJIHBIE W COKpAalll€HHbIE ypaBHEHUS peaklUMi HOHHOTO OOMEHa, YpaBHEHHsS peakuui,
MOATBEPKAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKAY BEIIECTBAMH PA3JIMYHBIX
KJIACCOB;

pacKpbIBaTh  CYHUIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKLIHUA  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3IMYHBIX YCIIOBHSIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BELIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JeMeHTa Mo (opMysie COeAMHEHUs, MacCOBYIO JIOJIIO BEIECTBA B PacTBOPE,
MPOBOAMTD PACU€ThI O YPABHEHUIO XUMUYECKON PEaKIUH;

coOur01aTh MpaBUiIa MOJB30BaHUA XUMHUYECKOH MoCcy10i u 1abopaTOpHBIM 000pyIOBaHHUEM,
a TakKe IMpaBWiIa OOpalleHUs C BELIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMHU IIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO TIONYyYEHHI0 U COOMPAHMIO
ra3000pa3HbIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIUU, MOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB pAa3JIMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJOpHI-, OpOMUI-, HOAUI-, KapOoHaT-, ¢pocdar-, cunmkar-,
cynbdar-, TUIPOKCUI-HOHBI, KAaTHOHbI AaMMOHHUS W HOHBl H3YYEHHBIX METaJlIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPax HEOPraHUUYECKUX BEILECTB;

NPUMEHSTh OCHOBHBIE OIEPAllMd MBICIUTENBHON JAEATeIbHOCTH — aHaliu3 M CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEeMAaTU3alllI0, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBA3CH —



JUISL U3YYEHUsI CBOMCTB BEILIECTB M XMMHYECKUX PEAKIIMi, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HaONIOJICHHe, H3MEPEHUEe, MOJCIUPOBAHUE, OSKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KUIACC

Ne KoJsun4yecTBOo 4acoB JIeKTPOHHBIE
H; HaunmMeHoBaHMe pa3/iejioB U TeM NMPOrpaMMbl K I (wnpposrie)
p porp Beero OHTPOJIbHBIE pPaKkTu4ecKue 0BpasoBaTebHbIE

n padoThI padoThI pecypebi

Pa3nea 1. IllepBoHayaibHble XHMHYECKHE MOHATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 0 5 bu6mmorexa [IOK

' NPaKTHYECKOM IEATEILHOCTH YeIOBEKA https://m.edsoo.ru/7f41837c
1.2 BewecTBa 1 XuMuieckue peakuu 15 1 0 ﬁggg?/(r)rfeelijas(l)f)or{f/7 £41837¢

Utoro no pazneny 20

Pazjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Boznyx. Kucnopon. ITonsitue 06 okcunax 6 0 0 ﬁgg;?/(;rfeelijas(l)f)orﬁﬂ £41837¢
2.2 Bonopon.ITonsiTre 0 KUCIIOTaxX U COJISX 8 0 1 Egggl;llﬁeezzg)or{fﬂ £41837¢
2.3 Bopna. PactBopsl. [TonsiTHe 06 OCHOBaHMSAX 5 1 1 Egg;?/ﬁeezzicﬁfﬂ £41837¢
24 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEMHEHUN 11 1 2 Egg;?/ﬁeezzicﬁfﬂ £41837¢

Uroro no pazneny 30

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHune aToMOB.

Xumuueckasi CBsi3b. OKMCIUTEIHLHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu

Ilepuonnueckuii 3akoH u Ilepuoanueckas

bu6mmorexa [IOK

3.1 CUCTeMa XUMHUYeCKHX dreMeHToB [1. 1. 7 0 0 https://m.edsoo.ru/7f41837¢
Menpene-eBa. CTpoeHue aToma

32 Xumnueckasi cBs3b. OKHCIUTENbHO- 7 0 0 bubnmnoreka [JOK
BOCCTaHOBUTEIIbHBIC PEAKIIUN https://m.edsoo0.ru/7f41837c

33 IIpomexxyrounas arrecranus. KontponabsHas 1 1 0

pabora.
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. 15 bu6mmoreka [IOK
TOI'0 110 pa3eiry https://m.edsoo0.ru/7f41837¢c

P 3 bubmuorexa [JOK
€3CpBHOC BpEeMs https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6



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

9 KJIACC

e KonuyecTBo yacoB DJIeKTPOHHbIE
n; HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
I NPOrpamMMbl Bcero OHT%OHBHHe paKTﬁuqecmne o0pa3oBaTe/bHbIE
padoTbI padoThI pecypebl
Pasznes 1. BemecTBo 1 XUMHYeCKHe peaKuu
[ToBTOpEHME M YIIIYOJICHHE 3HAHUI bubmorexa LIOK
11 p yPLY 5 1 0 https://m.edsoo.ru/7f41a6
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca 36
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmmorexa HOK
1.2 . p 4 0 0 https://m.edsoo.ru/7f41a6
peakuui 36
DNEeKTPOIUTUYECKAS AUCCOLUAIIS bubmmorexa HOK
1.3 P A LA 8 1 1 https://m.edsoo.ru/7f41a6
XUMUYECKHE peakllii B pacTBOPax 36
Hroro o pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
OO0mas xapakKTepUCTHKA XUMHUYECKUX bubmorexa LIOK
2.1 » paKrep 4 0 1 https://m.edsoo.ru/7f41a6
aneMeHToB VIIA-rpynmsl. ["anorenst 36
OO11ast xapaKTepUCTHKA XUMUYECKHX bubmuoteka [IOK
2.2 snementoB VIA-rpynmsl. Cepa u e€ 6 0 0 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36
OO6mr1ast XapakTepruCTUKa XUMUYECKHIX bubnuotexa [JOK
2.3  snemeHToB VA-rpynmsl. A3oT, pochop u 7 0 1 https://m.edsoo.ru/7f41a6
WX COCTMHCHMUSI 36
OO6mrast XapakTepruCTUKa XUMUYECKHIX bubnuotexa [JOK
2.4 »snementoB I[VA-rpynnsl. Yriueposa u 8 1 2 https://m.edsoo.ru/7f41a6
KPEMHHH B UX COCTMHCHHS 36
Hroro o pazneny 25

Pa3gen 3. MeTaaabl M HX COeTUHEHU A
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bu6nmoreka [IOK
3.1 OO611Ke CBOMCTBA METAIIOB 4 0 https://m.edsoo.ru/7f41a6
36
bub6nmoreka [IOK
3.2 Baxkueiinye MeTauIbl U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a6
36
Wroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeia
BelecTBa 1 MaTepHaibl B )KU3HU bubmorexa LIOK
4.1 3 0 0 https://m.edsoo.ru/7f41a6
yejaoBeKa 36
Utoro no pazneny 3
bubnunoreka LIOK
PesepBHOE Bpems 3 1 0 https://m.edsoo.ru/7f41a6
36
OBUHIEE KOJIMYECTBO YACOB I10 68 5 7
INPOI'PAMME



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

INIOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne K I Aara upposbie
n/ Tema ypoka OHTpO paKThiec H3y4YeHU 1ep
- Bcero JbHbIE Kue a oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
e o, o s s s o B 10K
" . ’ HICCTB. VIOAYIb | 1 0 0 https://m.edsoo.ru/ffOd
Opranu3zanus npeIMeTHO - IPOCTPaHCTBEHHOM
" 210c
cpeast” PIIB.
bubmuorexa [JOK
[ToHsiTHE O METO/IaX MMO3HAHUS B XUMUHU 1 0 0 https://m.edsoo.ru/ffod
227e
[Ipaktuueckas pabora Ne 1 «IIpaBuna paGoTsl B bubnunoreka [JOK
nabopaTOpHK U MPUEMBI OOpAICHUS C 1 0 1 https://m.edsoo.ru/ff0d
1a00paTOPHBIM 000PYIOBAaHUEM» 23dc
Uuctele BemecTBa U cMecu. CrocoOsl pa3eneHus bubmorexa LHOK
- Bett ' pasA 1 0 0 https://m.edsoo.ru/ffOd
cMmecen
26ca
. bubmuorexa [JOK
[TpakTrueckas padota Ne 2 «PaszJ?neHMe cMecei 1 0 1 https://m.eds00.ru/ffod
(Ha MpUMepe OYUCTKU TTOBAPEHHOM COIN )» 28c8
bu6nmoreka [JOK
AToMbI 1 MosteKyIbl. CTapToBast AMArHOCTHUKA. 1 0 0 https://m.edsoo.ru/ff0d
2a6c
XUMUYECKHE 3JIEMEHTHI. 3HAKU (CMBOJIBI) bubmorexa HOK
‘ 1 0 0 https://m.edsoo.ru/ff0d
XUMHYECKHUX IJIEMEHTOB
2be8
bu6mmorexa [IOK
[IpocTeie U CIOXKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ffOd

2a6¢



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

bu6mmoreka [IOK

9 ATOMHO-MOJICKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d
2d50
3aKO0H MMOCTOSHCTBA COCTaBa BEIIECTB. XMHUYECKast bu6mmoreka [IOK
10 ¢dopmyina. BaieHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d
AJIEMEHTOB 2eae
OTtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAS bubmorexa LHOK
11 MOmeKy ApHas Macca ' https://m.edsoo.ru/ff0d
323c
MaccoBas 1011 XUMHUYECKOTO 2JIEMEHTA B bubmmorexa LHOK
12 Ao . https://m.edsoo.ru/ff0d
COETUHEHUU 350c
KonunuectBo BemectBa. Monb. MosnsipHas macca. bubnnorexa [JOK
13 B3auMoCBsI3b KOJTMYECTBA, MACChl i CTPYKTYPHBIX https://m.edsoo.ru/ff0d
enuHull. PacdeTs! o hopmynaM COeTMHEHUH. 5230
Ou3nyeckue U XUMHUYECKHE SBIECHUS. XUMHUECKast bubmorexa [TOK
14 ’ https://m.edsoo.ru/ff0d
peaxkuus. 37fa
[Tpu3HaKK U YCIIOBUS MPOTEKAHUS XUMUYECKHX bubmorexa LHOK
15 PHSHAII H Y P https://m.edsoo.ru/ff0d
peakuuit 3216
3aKOH COXpaHEeHHUs1 MacChl BEIIECTB. XUMUYECKHE bubmorexa HOK
16 p HIeeTe: https://m.edsoo.ru/ff0d
YpaBHEHHS 3b88
B bu6nmoreka [JOK
17 BIMHCIICHHS KOHYECTBA, MACCEI BEIIECTBA 11O https://m.eds00.ru/ff0d
YpaBHEHHSIM XHMHYECKIX PEaKInit 5708
Knaccuukanus XuMH4ecKuxX peaxkiui bubmmorexa [IOK
18 " peartt https://m.edsoo.ru/ffod
(coemuHeHwUsI, pa3IoKEeHHS, 3aMeIeHUs, 0OMEHA) 3134
19 M. B. JIOMOHOCOB — y4€HBIN-DHIUKIIOIIEAUCT. bubnuorexa [IOK

O6001eHre U cucTeMaTu3alus 3HaHui. Moayib

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

"Opranuzanus MNpeaMeTHO - IPOCTPaHCTBEHHOM
cpensr" PIIB.

Kontponbnas padora Nel o teme «Bemectsa u

40c4

bubmuorexa [JOK

20 XHMIECKHE PEAKIHI https://m.edsoo.ru/ff0d
4290
Bo3nyx — cMmech razon. CoctaB Bo3ayxa Enbmiorexa LOK
21 ' i https://m.edsoo.ru/ff0d
Kucnopox — snemeHT u npoctoe BemecTBo. O30H 4486
duznyeckue U XMMHUYECKHE CBOICTBA KUCIOpOAa bubnunoreka [JOK
22 (peakuuu okucieHus, ropenue). [loustue 06 https://m.edsoo.ru/ff0d
OKCHUIaxX 4614
CriocoOsl MotyueHus: KUCI0po/ia B JIabopaTOpUH U bubnnoreka [JOK
23 npoMbIIUIeHHOCTH. [IpuMeHenre Kkuciopoaa. https://m.edsoo.ru/ff0d
KpyroBoport B npupoze. 497a
TennoBoi 3 PeKT XMMUIECKON peaKIuu, OHITHE bubnunoreka [JOK
24 0 TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d
SHAOTEPMHUUYECKUX PEAKLUAX 4790
TornuBo (HedTh, yroiabs U MeTaH). 3arpsi3HEHUE bubnuoreka [IOK
25 BO3J1yXa, CIIOCOOBI €ro MpeoTBpalleHus. Moayib https://m.edsoo.ru/ff0d
"[Tpodunaktuka u 6ezonacHocTs" PIIB. 4cda
26 [TpakTrueckas padota Ne 3 o Teme «HonélquHe u Eﬁﬁ/ﬁeﬁigﬂﬁ/ﬁo q
coOupaHHe KUCIOPOAa, U3yYeHHE ero CBOMCTB» 4362
Bomopon — 37eMeHT 1 TPOCTOe BEIIECTBO bubmorexa HOK
27 ' https://m.edsoo.ru/ff0d
Haxoxnenue B npupone 4ddo0
du3nueckue U XUMUIECKHE CBOWCTBA BOJOPO/Ia bubmorexa HOK
28 ' https://m.edsoo.ru/ffOd
IIpumeHeHnue Bogopoaa 4ddo0
bu6mmorexa [IOK
29 [ToHsITHE O KUCIOTAX U COJAX https://m.edsoo.ru/ff0d

50d2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
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bu6mmoreka [IOK

30 CriocoOblI MmoJTydeH s BOAOPO/Ia B JIaOOpaTopuu https://m.edsoo.ru/ff0d
4ddo
bu6mmoreka [IOK
31 [Tpaktuyeckas padora Ne 4 o Teme «HOJ}yquHe u hitps://m.edsoo.ru/ffod
coOupaHue BOAOPOJIa, U3YUCHHE €r0 CBOMCTBY 442
N " bu6mmoreka [IOK
30 Mounsipabiii 00BEM ra3oB. 3akoH ABOTaIpO. https://m.edsoo.ru/ffod
PacyeThl M0 XMMHUYECKHM YPaBHCHHUSIM. 426
Breruucienus 00b€Ma, KOJIUYECTBA BEISCTBA ra3a bu6mmoreka [IOK
33 10 €r0 U3BECTHOMY KOJMUYECTBY BEIIECTBA HITH https://m.edsoo.ru/ff0d
00BEMY 55a0
Brrauciienust 00bEMOB ra30B M0 YPaBHEHHIO bubnnorexa [JOK
34 peaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHUI https://m.edsoo.ru/ffOd
ra3oB 5708
dusnyeckue ¥ XMMHUYECKHE CBOMCTBa BOJIbl. Boa bubmorexa LHOK
35 Aibl- BOA https://m.edsoo.ru/ffOd
KaK paCTBOPHUTEIb. 873
Bopna kak pactBoputens. HacbieHHbie U bubnuoteka [JOK
36 HEHACHIIIEHHBIE pacTBOPbI. MaccoBast 1oJst https://m.edsoo.ru/ffOd
BEIIIECTBA B paCTBOPE 5b40
CocraB ocHoBaHui. [ToHsITHE 00 HHIUKATOPAX bubmorexa [TOK
37 : g pax. https://m.edsoo.ru/ffOd
Posne pactBopoB. KpyroBopoT BoAbl B IpUpPOIE. 5962
ITpakTuyeckas pabora Ne 5 o Teme bubnuoreka [IOK
38 «[TpuroroBieHre pacTBOPOB C ONMPEACIEHHON https://m.edsoo.ru/ffod
MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBAY 5eba
bubmuoreka [JOK
39 ggHngnH}{;g{ gi6OTa Ne2 no Teme «Kucnopoa. https://m.eds00.ru/ffod
AOPOA. Bon 6342
40 Oxkcupl: cocTaB, KjIacCU(UKAIUsI, HOMEHKIIATypa bubmiorexa LJOK

https://m.edsoo.ru/ff0d
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

664¢e

[TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX,

bu6mmorexa [IOK

41 https://m.edsoo.ru/ff0d
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB 6646
OcHoBaHus: COCTaB, KJIaccu(UKaIms bubmorexa [IOK
42 ' ’ L https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 67ca
bubmuorexa [JOK
43 [TosyueHre ¥ XMMHUYECKUE CBOWCTBA OCHOBAHHI https://m.edsoo.ru/ff0d
67ca
bu6mmoreka [IOK
44 Kucnotsl: coctas, kiaccuuKaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
[TonyuyeHue U XMMHUYECKUE CBOMCTBA KMCIIOT. Ps bubmmorexa [TOK
45 Y1 - https://m.edsoo.ru/ff0d
aktuBHOCTH MeTaioB H.H. bekerona. fee?
Comu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmmorexa [TOK
46 peA ' ypa, https://m.edsoo.ru/00a
MOJTyYEHUs, XHMUYECKUE CBOWCTBA 49474
[IpakTnueckas padora Ne 6. Pemenue bubnnorexka [JOK
47 AKCIIEPUMEHTAIBHBIX 337134 1Mo TeMe «OCHOBHBIC https://m.edso0.ru/00a
KJIACChl HEOPTaHMUYCCKUX COCIMHCHHI) d9b7c
I'eneTnueckas CBSI3b MEKIY Ki1accaMu bubmiorexa LIOK
48 CHCTITICCKAT CBA3L MEULY KAACC https://m.edsoo.ru/00a
HEOPTaHWYECKHUX COCTUHCHHIMA 49350
bubmuorexa [JOK
49 O06001IeHrE U CHCTEMATH3alNs 3HAHNN https://m.edsoo.ru/00a
d9cb2
" bubmuorexa [JOK
50 Kontponbnas padota Ne3 mo teme (?’(':‘HOBHI)IG https://m.eds00.ru/00a
KJIACChl HEOPTAHUYECKUX COSAMHEHUIA 49013
o1 [lepBbie NONMBITKY KJIACCU(PUKALUU XUMUYECKUX bubnnorexa [JOK
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https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

anemenToB. [loHATHE O TpyNIax CXOIHBIX
3JIEMEHTOB. DIIEMEHTHI, 00pa3yromie aM(poTepHbIe
COCTMHEHUSL.

https://m.edsoo.ru/00a
doffa

[Tepuonnueckuii 3akon u [lepronnueckas cucrema
xumuueckux 3yementoB 1. . Meneneena.

bubmuorexa [JOK

52 " https://m.edsoo.ru/00a
Moayns "Opranu3zanust IpeaMeTHO -
5 " dasS2c
IIpOCTpaHCTBEHHOM cpenpl” PIIB.
KOpOTKOHCpI/IOE[HaH Y JJIMHHOTIEPUOTHAS (POPMBI Bubnorexa [IOK
Ilepuonuueckou cucremsr J1.11. .
53 https://m.edsoo.ru/00a
Menpneneesa.llepuobl, rpymnmsl, DTOATPYIIIBL, UX da52c
(bU3NYECKHU CMBICIL. -
Ctpoenne atomoB. CocTaB aTOMHBIX SI/I€ bubmorexa HOK
54 p ' Aep- https://m.edsoo.ru/00a
H3otomns
da342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB bubnuorexa [JOK
55 anemeHToB Ilepuoauueckoii cucremsr /. 1. https://m.edsoo.ru/00a
Meneneea da6bc
XapakTeprucTUKa XMMHUECKOTO 3JIEMEHTA T10 €T bubnnoreka [JOK
56 nonoxxenuto B [lepuonnueckoit cucreme /1. U. https://m.edso0.ru/00a
Menpneneesa da824
e o e s B LOK
57 YK P N A N yi ’ https://m.edsoo.ru/00a
nejaror ¥ rpaxaanuH. Moayins "Opranuzanus
5 " da96e
IIPEAMETHO - IPOCTpaHCTBEHHOU cpenbl” PIIB.
XuMHudecKas CBA3b. IJICKTPOOTPUIIATEIbHOCTD bubmiorexa LIOK
58 ’ POOTPHIL https://m.edsoo.ru/00a
aTOMOB XHMHYECKHUX DJIEMEHTOB
daab8
bu6mmorexa [IOK
59 HMonHas xumMudeckas CBSI3b https://m.edsoo.ru/00a
dac34
bu6mmorekxa [IOK
60 KoBasienTHas nosnsipHas XUMUYECKasi CBSI3b https://m.edsoo.ru/00a

daab8
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https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

61 KoBasnieHTHast HemoJsipHasi XUMUYECKast CBS3b 1 https://m.edsoo.ru/00a
daab9
bu6mmoreka [IOK
62 CTeneHp OKUCIEHUS 1 https://m.edso0.ru/00a
dae28
OKUCINTETBFHO-BOCCTAHOBUTEIIbHBIE PEAKIINHT bubmoreka LJOK
63 PCAKLIHH. 1 https://m.edso0.ru/00a
[Iporecchl OKUCICHHS U BOCCTAHOBJICHHS. 4b076
bu6mmoreka [IOK
64 OKUCIIUTENIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00a
db076
IIpomexxyrounada arrecranus. KoHTpoabHAas Bronmozexa LIOK
65 P T A poi 1 https://m.edso0.ru/00a
pabora. d4b486
PesepBHblit ypok. O000IIEHUE U CHCTEMATH3AIIHS Bronmozexa LIOK
66 . ) 1 https://m.edso0.ru/00a
3HAHUI
db33c
PesepBHblIil ypok. O000IIEHHE U CUCTEMAaTU3aIIHS bubmaorexa LJOK
67 - ) 1 https://m.edso0.ru/00a
3HAHWUI
d9cb2
PesepBHEIil ypok. O000IIIEHNE U CUCTEMATHU3ALUA Bromuozexa LIOK
68 pB YPOX. m I 1 https://m.edsoo.ru/ffOd
3HAHUIA.
61c6
OBIHIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME
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9 KJIACC

e KosuvecTBo 4acoB DJIeKTPOHHbBIE
/ KonTposs Jara undposkie
IIII/ Tema ypoka Beero m,ll)e rilia;;g:::lk H3y4eHust o0pa3oBaTebHbIE
padoThI pecypcbl
[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema bub6nmoreka IIOK
xumudeckux 3nementos [1. M. Menpeneesa. 1 0 0 https://m.edsoo.ru/00ad
CrpoeHue aToOMOB. b59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB bubmorexa HOK
. 1 0 0 https://m.edsoo.ru/00ad
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB b6b6
Bbu6mmoteka [JOK
Crpoenue BemectBa. Knaccudukanus u 1 0 0 hitps://m.e dsc])_E).ru /00ad
HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB b7e2
Buibl XUMUUYECKOM CBSI3W U THUIIBI bubsmorexa [IOK
x 1 0 0 https://m.edsoo.ru/00ad
KPUCTAITUNYECKHUX PEHIETOK. bach
Kontponbnas padota Nel o reme «I[loBTopenue u
yri1yOJeHne 3HaHUM OCHOBHBIX pa3/iesioB Kypca 8 1 1 0
kiaccay CrtapToBasi JUAarHOCTHKA.
Knaccudukamnms xuMHUeCKUX peakiui mo
paBJ'II/ILII-?;;IM ;pI/BHaKaM. 3K30-pI/I ’ bubmorexa HOK
1 0 0 https://m.edsoo.ru/00ad
SHIOTEPMHUYECKUE PEAKIINH, TS PMOXHUMHUICCKUE beb0
ypaBHEHUSI. N
IToHsATHE O CKOPOCTU XMMHUYECKOM pPEaKIUU. bubmuoreka [JOK
[ToHsTHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 0 0 https://m.edsoo.ru/00ad
peakImsx, 0OpaTUMbIX 1 HEOOPATUMBIX PEaKIHSX. be9a
[TonsiTre 0 XMMHYEecKOM paBHOBecHH. DaKTOpHI, bu6muoreka [JOK
BIUSIIOIIUE HA CKOPOCTh XUMHUYECKOU peakiuu U 1 0 0 https://m.edsoo.ru/00ad
MTOJIO)KCHUE XHMHUIECKOTO PAaBHOBECHS c28c
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. 1 0 0 bubnuotexa [JOK

DJEeKTPOHHBIN O6ajlaHC, COCTABICHHE YPaBHEHUH C

https://m.edsoo.ru/00ad
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€0 UCII0JIB30BaHHUECM.

cade

Teopus 37AEKTPOIUTHYECKON JUCCOIHAIIIH.

bubnmoreka [IOK

10 Crenenp aucconuaryu. CUIbHBIC U Clla0ble https://m.edsoo.ru/00ad
AJIEKTPOJIHTHI cd68
Peakuun noHHOTO 0OMEHA, YCIIOBUS MMPOTEKAHUS bubmorexa LOK
11 ’ 8 https://m.edsoo.ru/00ad
10 KOHIIa. VIOHHBIE YpaBHEHUS pPEaKIHii 4448
XUMHYECKUEe CBOMCTBA KHCJIOT U OCHOBAHHH B bubnunoreka LIOK
12 CBETE NPEACTaBACHUN 00 3JEKTPOIUTHYCCKOM https://m.edsoo.ru/00ad
IUCCOLMAIUN d5d8
XUMHUYECKHE CBOMCTBA COJICH B CBETE bubnunoreka LIOK
13 [IPEACTABICHHI 00 3JIECKTPOIUTHYECKOM https://m.edsoo.ru/00ad
IHACCOLAAIINN d8bh2
[TonsTue o ruaponuse coyeil. KauectBeHHbIC bubmmorexa OK
14 https://m.edsoo.ru/00ad
peaKIy Ha HOHBI. 4944
bu6mmoteka IIOK
15 O0oO0mIeHNEe ¥ CUCTeMAaTU3aIs 3HAHUI https://m.edsoo.ru/00ad
ddi2
16 ITpakTuyeckas pabora Ne 1. «Pemenune E&gﬁ%ﬁ?&iiﬂﬁ/%a d
IKCIIEPUMEHTATBHBIX 33134
dbfa
KonTponbnas padota No2 mo teme bu6nmorexa LIOK
17 «IJEKTPONIUTHYECKAS TUCCOIHAIHS. XUMUYCCKUE https://m.edsoo.ru/00ad
PEaKIuu B pacTBOPAX» decO
OOm1ast xapakTepucTHKa ranoreHoB. OcobeHHOCTH bubmuoreka [IOK
18 CTPOCHHSI aTOMOB, (DU3UYECKHE CBONCTBA. https://m.edsoo.ru/00ad
XUMHUYECKHE CBOMCTBA HA TIPUMEPE XJI0pa dfe2
Xnopooaopod. ConsiHasi KUCIIOTa, XUMAYECKUE Bubmuorexa IOK
19 N ' ’ https://m.edsoo.ru/00ad
CBOWCTBa, MOJyueHUE, MPUMEHEHUE 104
20 [TpakTryeckas padora Ne 2 o teme «Ilomyuenue bu6muorexa [IOK
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addec0
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COJISTHOM KHCJIOTBI, U3YUCHHUEC e€ CBOMCTBY

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

https://m.edsoo.ru/00ad
£348

bubnunorexa LIOK

21 y https://m.edsoo.ru/00ad
peaKIHii, €I OAMH U3 PearcHTOB JAaH B U30BITKE 0488
bubnunoreka LIOK
22 OO011ast XxapaKTepUCTHKA 371eMEeHTOB VIA-TpyIis https://m.edsoo.ru/00ad
e6da
AnnorponHbie Mmoaudukanuu cepsl. Haxoxnenue bubmmnorexa LIOK
23 Cephl U €€ COCAMHEHUH B IPUPO/Ie. XUMHUUCCKUE https://m.edsoo.ru/00ad
CBOICTBa cephl e64a
CepoBopopoJ, cTpoeHue, pu3ndeckue u bubmorexa HOK
24 . ’ https://m.edsoo.ru/00ad
XUMHAYECKHE CBOWCTBA
e802
Oxcunpl cepbl. CepHast KHCIIOTa, (pU3HYecKue u bubmorexa HOK
25 e ’ https://m.edsoo.ru/00ad
XUMUYECKHE CBOWCTBA, TPUMCHCHHE
ea28
XUMHUECKUE PEaKIMH, JIeXKAIINE B OCHOBE
MIPOMBIIIJIEHHOTO CII0co0a MoIy4eHUs CEpHON bubnmnoreka HOK
26 KHCJIOTHL. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIoIIeH https://m.edsoo.ru/00ad
Cpeabl CoeTMHEHMSIMH cepbl. MoIyIb ec8a
"ITpodunaktuka u 6ezonacHocTs" PIIB.
Beruncnenune MaccoBoil 1011 BBIXOAA MPOAYKTA bubmorexa HOK
27 https://m.edsoo.ru/00ad
peakuuu oc8a
OO6m1ast XxapaKTepruCTHUKa JIEMEHTOB V A-TPYIIITHI. bubnuotexa [JOK
28 A30T, pacrpocTpaHeHHe B Ipupoje, GU3nIecKue 1 https://m.edsoo.ru/00ad
XAMHYECKHE CBOMCTBA eeab
AmMHEaK, ero Gu3NIecKue 1 XHMAIECKHE bubmorexa LIOK
29 . 7 https://m.edsoo.ru/00ad
CBOWCTBA, OJy4YEHHE U IPUMEHEHUE £004
30 [TpakTuueckas padota Ne 3 mo Teme «Ilomydenue bubmmoreka [JOK
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aMMHaKa, U3y4C€HHEC €ro CBOMCTB»

A3oTHas KHCJI0Ta, eé (I)I/ISI/ILIGCKI/IC 1 XUMHYECCKHEC

https://m.edsoo.ru/00ad
180

bubnunorexa LIOK

31 N https://m.edsoo.ru/00ad
CBOHCTBa 1306
Vcnonp30BaHue HUTPATOB U COJIEH aMMOHHUS B
Ka4yeCcTBe MUHEPAJbHBIX YI0OpEeHUN. XUMHUUECKOE bubmuorexa [IOK

32 3arpsI3HCHUE OKPYIKAIOIIEH CPeIbl COCIMHECHUSIMHU https://m.edsoo.ru/00ad
azota. Monynsp "[IpodpunakTtika u 6e30nacHoCTh" 518
PIIB.
®ochop. Oxeun docdopa (V) u pochopnas bubnnorexa [JOK

33 KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE CBOMCTBA, https://m.edsoo.ru/00ad
MOJTy4EHHE f68a
Hcnonp3oBanue (I)OCQ)aT(iB B KQ4eCTBE Bubmiorexa LIOK

34 MHHEPaTBHBIX ynoOpeHuil. 3arpsisHeHHe hitps://m.eds00.ru/00ad
npUPOHOH cpenbl pocdaramu. Moyib £20
"[Ipodumnakruka u 6e3onacuocts" PIIB. -
VYraepon, pacipocTpaHeHHE B IPUPOJIE bubmorexa LOK

35 ’ N ’ https://m.edsoo.ru/00ad
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA fd9c
OKCVI/II(H yriepoza, uX Gu3n4eckre 1 XuMHUIECKre Buborexa IIOK

36 CBOMCTBA. DKOJIOrHYECKHE MTPOOJIEMBI, CBSI3aHHBIE hitps://m.eds0o.ru/00ad
¢ okcusiom yraepoaa (IV). Monyns febe
"ITpodunaktuka u 6ezonacHocTs" PIIB -

bu6nmorexa LIOK
37 VYronbHas KUCIOTA U €€ COJIN https://m.edsoo.ru/00ae
006¢

[Tpaktrueckas padota Ne 4 o teme "l[lonyuenue but6mmoreka [IOK

38 yriekucioro raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae
KapOoHAaT-HOH" 027e
[lepBoHayasbHbIE TOHATUS 00 OPraHUYECKUX bu6muoreka [JOK

39 BEIIeCTBaX KaK O COCTUHEHHSIX yriiepoia. https://m.edsoo.ru/00ae

[IpupoaHbIe UICTOYHUKH YTIIEBOJOPOJIOB.,

054e
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

MIPOJYKTHI UX MEePepabOTKHU.

Kpemuuii u ero coequnenusi. @u3ndeckue u
XUMHYecKue cBoiicTBa. CHUIIMKATHI, UX

bubnunoreka LIOK

40 https://m.edsoo.ru/00ae
WCIIOJIb30BaHUE B OBITY U MTPOMBIIIIICHHOCTH.
" " M
Monyis "lIpodwmnakTrka u 6e3onacHocts" PIIB.
[TpakTuyeckas padora Ne 5. Pemenue Bu6muoteka [JOK
41 HKCICPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuelime https://m.edsoo.ru/00ae
HEMETAJIIBI U UX COCIUHEHUSI 0bf2
bubmuoreka [IOK
KonrponsHas padora Ne3 o teme «Bakneime
42 P P https://m.edsoo0.ru/00ae
HEMETAJIIBI U UX COCIUHEHUS
0el8
OO01ast XapakKTEPUCTUKA XUMHUUYECKUX DIIEMEHTOB
— Il\fIIeTaJIJII())B MI;TaJIJII/I‘-IGCKaFI CBSI3b U Bubmuorexa LHOK
43 ) . https://m.edsoo.ru/00ae
MeTaJUTHYecKash KpUCTaUIMIecKas pemeéTKa. 1036
dusnueckue CBOMCTBA METAILUIOB =
. bubnunoreka LIOK
XUMUUECKHE CBOMCTBA METAILIOB. )
44 . . https://m.edsoo.ru/00ae
DNEKTPOXUMHUYCCKHNA PSi/T HAITPSHKCHUH METAIIJIOB 1156
OO61mmme crocoOs! mosrydeHust MetaioB. CIiiaBbl.
BLII‘]{II/ICJ'IGHI/IS[ 1o aB}I—]IZHI/IHM XUMHYECKUX Bubmorexa OK
45 ! M https://m.edso0.ru/00ae
peaKIuii, €CIIu OJTUH U3 PEareHTOB COJCPIKUT 1156
MIpUMeECH —
[ToHsTHE O KOPPO3UX METAIUIOB U OCHOBHBIE Bubmuorexa IOK
46 PP https://m.edsoo.ru/00ae
CIIOCOOBI 3aIUTEI OT HEE.
1278
[Ilenounbie Metamsl. [lonoxenne B bubnuotexa [JOK
47 [Teproandeckoit cucTeMe XMMHYECKHUX DIIEMEHTOB, https://m.edsoo.ru/00ae
CTPOECHUE aTOMOB, CBOMCTBA, IPUMEHEHHUE. 14b2
OKXCHUIBI U TUIPOKCUABI HATPUS U KAJIUS bubmmorexa LJOK
48 CBoﬁJSTBa I iieHeIfHe p ' https://m.edsoo0.ru/00ae
, 1Ip . 14b2
49 Illenoyno3eMeNbHBIE METAJIIBI — KAJIBIIUN 1 but6mmoreka [IOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

Maruuii. [Tonoxxenue B [lepuoauueckoil cucreme
XUMHUYECKUX IJIEMEHTOB, CTPOCHHE aTOMOB,
CBOMCTBA, IPUMEHEHHE.

https://m.edsoo.ru/00ae
15e8

Baxueiine coenunenns kajibpuusa. CBolicTBa,

bu6nmorexa [IOK

50 — https://m.edsoo.ru/00ae
' 15e8
51 O06o001IeHre U CUCTEMaTH3alisl 3HAHUHA
bub6nmoreka IIOK
52 JXK&cTrocTh BOMIBI U CIIOCOOBI €€ yCTpaHSHUS https://m.edsoo.ru/00ae
1886
53 [IpakTnueckas paSSOTa Ne 6 mo T"eMe "KéctkocThb ﬁgg;?/ﬁéezzc%?ﬁ/mae
BOJIBI M METO/BI €€ YCTPAHCHUS
1ae8
Amomunuii. [Tonoxxenue B [lepuoanueckoit bu6nmorexa LIOK
54 CHCTEME XUMHUCCKUX JIEMCHTOB, CTPOCHHE https://m.edsoo.ru/00ae
aTOMOB, CBOMCTBa, MPUMCHCHHUE. 1c64
AM@oTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA. bubmorexa LIOK
55 . https://m.edsoo.ru/00ae
CaoiicTBa, MpUMEHEHHE.
1c64
Kenezo. [Tonoxenue B [lepuonnueckoii cucreme bubnmnorexa [JOK
56 XUMHAYECKHX 3JICMEHTOB, CTPOCHHE aTOMOB, https://m.edsoo.ru/00ae
CBOICTBA, IPUMEHEHHUE. 1d86
Oxcunpl, TuIpoKcU bl U conu xkenesa (I1) u sxenesa bubmorexa LIOK
57 (1) ’ https://m.edsoo.ru/00ae
35e6
58 O06001IeHrEe U CUCTEMAaTH3al|sl 3HAHHUHA
ITpakTuyeckas pabora Ne 7. Pemenue bubmuoreka [IOK
59 AKCIIEPUMEHTAIBHBIX 337134 1Mo TeMe «Baxuerime https://m.edsoo.ru/00ae
METAJIJIbI U UX COEIUHEHU 3de8
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX bubnuorexa [JOK
60 peaKIvii, €CITH OJMH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ae

HJIN COACPKUT PUMCCHU. Brruncienus MmaccoBoit

1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

JIOJIA BBIXOJ1a TIPOJIYKTA PEAKIIUU

61 O06o001IeHre U CUCTEeMaTH3allisl 3HAHHIA 1
62 KontponsHas padora Ne4 o teme "MeTtamisl U UX 1
coenuHeHus"
BeniecTsa u maTepuansl B TOBCEIHEBHOW KU3HU bubnunoreka LIOK
63 yenoBeka. Moayis "IIpodunakTrka u 1 https://m.edsoo.ru/00ae
oe3omacuocts" PIIB 3f50
XUMHYECKOE 3aTrpsSI3HEHUE OKPYKAIOIIECH CPeIbl bubmorexa [IOK
64 N p Py H ,P AL 1 https://m.edsoo.ru/00ae
Monyns "lIpodpunaktrka u 6ezonacHocts" PIIB. 4270
Posnb xumum B pereHnn 3K0JI0THYeCKuX IpodiieM bubsmorexa [IOK
65 \ p P ’ 1 https://m.edsoo.ru/00ae
Monynsb "lIpodpunaktrka u 6ezonacHocts" PIIB. 4270
PeszepBHbIi ypok. O000IICHHE ¥ CHCTEMAaTH3aIHS bubsmorexa [IOK
66 pB YPOK- B H 1 https://m.edsoo.ru/00ae
3HAHUH
0dOa
PeszepBHbIi ypok. O000IICHUE ¥ CHCTEMAaTH3 AN bubmorexa LIOK
67 pPB YPOK- B H 1 https://m.edsoo.ru/00ad
3HAHUH
b33c
[TIpomexxyTouHnas arrectanus. KontposibHas bubmorexa [OK
68 p T T p 1 https://m.edsoo.ru/00ad
pabora.
9cb2
OBIIEE KOJIMYECTBO YACOB 110 68
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




