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[MOACHUTEJIBHASA 3AIIMCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa30oBaTEIbHON MPOTrpaMMBI OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OOO, a Takke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM IpPErojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoii denepamum.

[IporpaMmma 1o xuMHuM Ja€T MpeACTaBIECHUE O ILENAX, OoO0med cTparteruu oOydeHus,
BOCIIUTAHHUS W Pa3BUTHA OOYYAIONMIMXCS CPEICTBAMU Yy4YeOHOTrO TpEIMETa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAET PACIIPEACIECHUE €ro Mo Kiaccam U
CTPYKTYpPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbl 10 XUMHUU, ONPEIEIseT KOJIMUYECTBEHHbBIE
M Ka4yeCTBEHHBIE XapPaKTEPUCTUKH COACPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydJaromuxcsi, onpeenseT BO3SMOKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHHM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3yabTaTaM O00yUeHHS XUMUU
HA YypOBHE ILeleil W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJIOB y4eOHO-IO3HABATEIbHON
JEeSITeTLHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yU4EOHOTO CONEPIKAHMSL.

3HaHUE XUMUU CIYKUT OCHOBOM i1 OPMUPOBAHUS MUPOBO33PEHUST 00YUAIOIIErOCs, €ro
MIPEJICTABICHUIA O MAaTEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (DOPMHUPYEMbIE XUMHUCH
MIPEACTABJICHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU B 00 IBOJIIOIIUHU BEIIECTB B MPUPOJIE, O MYTAX
pemieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOI U SKOJIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH sl camMopa3BUTHUA U (OPMUPOBAHUS
KYJIbTYpbI INYHOCTH, €€ 001Iel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEM 00ydaronuxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4yeOHOM  JeATEeIbHOCTH, OKCHEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npodeccCHoHaNBHOM NesTENbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIIEHUS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3TJIS11a HA €IUHCTBO MPHUPOBI U YETIOBEKA, SIBJSIETCS] OTBETCTBEHHBIM 3TAarioM B (OPMUPOBAHUN
€CTECTBEHHO--Hay4YHOU! IrpaMOTHOCTH 00y4JarOIInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSIM, K TIPUPOJAE, K YEJIOBEKY, BHOCHT CBOW BKJIQJ B SKOJOTMYECKOE OOpa3oBaHUE
oOyJaronuxcs.

Jlannble HampaBiieHHs B OOy4YE€HHH XUMHUHU O0€CIedYMBAIOTCS cHelUu(UKON colepiKaHus
y4eOHOTO TIpeaIMeTa, KOTOPBIN SIBISETCS TENarorMYeckKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKN XMMUHU Ha ONPEJCIEHHOM dTarle €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0IIEro 0Opa30BaHHsS OPUEHTHPOBAH HA OCBOCHHE
00y4JarOIIMMHUCS CUCTEMBI MIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHMUECKONH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUM OPTaHUYECKOU XUMUHU.

CtpykTypa coiepkaHusi MpOrpaMMbl TT0 XUMHH C(POPMHUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoaa kK €€ m3ydenuro. ConmepKaHWE CKJIAABIBACTCS W3 CHCTEMBI MOHATHA O XUMHUYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peaknuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIIH BELIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBITIONHSST (YHKIUH OOBSICHCHHUS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XHUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XMMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHbI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOLLIEHHUS K HAayYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
OPOUCXOAUT C TMPHUBJICYCHHUEM 3HAHUW M3 paHee M3YUYEHHBIX YUeOHBIX MPEAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Ipu u3ydeHnn XUMHUHM TPOUCXOUT (HOPMUPOBAHHUE 3HAHUNA OCHOB XMMHUYECKON HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JIEATENIbHOCTH YeIOBEKa U KaK OJHOI0
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHUH [O3HABATEIBHBIX YMEHUH M HMX MPUMEHEHHH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOparieHus ¢ BeeCTBAMH B TIOBCETHEBHOM JKU3HMU.

[Ipu u3yuyeHUH XMMHUH Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUs BaKHOE 3HAUCHHUE
PUOOPENTH TaKKUe LIETH, KaK:

— (popMHupoBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHSATUIO PEIICHUH, CMOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYeCKoe MpUOOIIeHHe O0O0ydJarmuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABAaTEIIbHOW  JEATENBHOCTH, HAay4YHBIM  METOJaM  IO3HAHUS,
(GOpMHUPYIOIUM MOTHUBAIIMIO U Pa3BUTHE CITOCOOHOCTEN K XUMUU,

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HON AeATEeTbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMTIETSHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢opmupoBanue o61el PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLIGHWBAThH SBIICHUS OKPYXKAIOMIETO MHpA, UCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIE TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TMPHU pEHIeHMH TpolieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— ¢opMHUpOBaHKE Y 00YYAIONMIUXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHHS IIEHHOCTH
XUMHUYECKHX 3HAHWHA Ui BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENEHUs B OBITY U
TPYIOBOM JEATEIBLHOCTH B LIEJIAX COXPAHEHMS] CBOETrO 3J0POBbA M OKPY’)KAIOIIEW MPUPOAHOU
Cpelibl;



— pa3BUTHE MOTUBALMU K 00y4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodis ¥ HAIIPaBJICHHOCTU AaJbHEUIIEro 00yueHHs.

OO1m1ee 4nciio 4acoB, OTBEAEHHBIX Ui M3YYEHHUS] XMMUU Ha YPOBHE OCHOBHOTO OOILEro
obpazoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleN0), B 9 kiiacce — 68
yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Posib XMMHM B KM3HM 4YellOBeKa. XMMHs B CUCTEeMEe HayK. Tena u
BemlecTBa. dusnueckue CBOWCTBAa BeLIECTB. ArperarHoe coctosHue BeuniecTB. llonsatue o
MeTOoJ1aX MMOo3HaHus B XUMHUHU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 1011 XUMHUYECKOI'0 2JIEMEHTA B COCJUHEHUH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
Yrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMHUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XuMuieckue ypaBHeHUs. Kinaccuduxarms XuMU4ecKux peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpareHusi ¢ J1abOpaTOpHBIM OOOpPYIOBAHHEM, M3YUYCHHE U OINMHUCAHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MIPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mella C KUCIOTOMN) sSIBIIEHUH, HaOII01eHNe
U ONHCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (II), usydenme crocoOoB
paszienieHnus CcMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISALINS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIEHHEe U ONHCaHue
pe3yJIbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHHE
MoJieneit MoJIeKy (IapOCTEPIKHEBBIX ).

Baskneiiiue npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 325IeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucnopoja B npupose, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHsS KHUCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — aljioTporHas MOAM(pUKALUs
KHCIIOpO/1a.

TermoBoil 3((exT XuUMHYECKONW peakIHH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKUE peakuuH. TOmaMBO: yroib M MeTaH. 3arps3HEHHE BO3[yXa, YCHICHHE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Boxopoda B INPUPOIE,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI otydeHus. Kucinotel u conu.

MounsipHblii 00BEM Ta30B. PacuéThl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsle u
HEHACBHIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas J0Jsl BELIECTBa B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
IIPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojeoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss OcHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudpukanus xkucnor. Homenknatypa kucnor. OU3nuecKkue 1 XUMHUECKUE
cBoMcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenne
COJICH.

['eneTnueckas CBA3b MEXIY KJIaCCAaMU HEOPTAHMYECKUX COCIUHEHUMN.

Xumuueckuii Ixkcnepumenm:

KauyeCTBEHHOE OIMpeeNieHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHUE, COOMpaHUe,
pacrno3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus: ropeHus (mmoxapa), 03HaKOMJIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHWUE HX CBOWCTB, IOJIyu€HHE, COOMpaHHWe, paclio3HaBaHHE U
M3y4eHUEe CBOMCTB Bojoponaa (TopeHue), B3aumozeiicTBue Boaopona ¢ oxcuaom menu (II)
(BO3MOXHO HCTOJB30BaHUE BUICOMATEPHUATIOB), HAOIIOACHHE 00pa3IOB BEIIECTB KOJUUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpPa3lloB HEOPTaHUYECKUX BEIIECTB Pa3JIMYHBIX KIIACCOB,
HaOJr0IeHne M3MEHEHMs OKpacKM WHAMKATOPOB B PAcTBOpAxX KUCIOT M IIeJI0Yed, H3ydeHue
B3aumoeiicTBuss okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEeUTpalIu3alnu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe «BakHenmue
KJIACChI HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
Menpneseesa. Ctpoenne aToMoB. XHMHYECKas CBSAI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peaKknuu

[lepBble MOMBITKM KJIAacCU(PUKALMKM XUMHUYECKHUX djeMeHToB. I[loHsATHe o rpymnmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCU/IBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. Ilepmoamyeckass cucrtemMa xuMuueckux isnemeHtoB JI. U.
MenneneeBa. Koporkonepuognas u JuimHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux onemeHtoB JI. M. Mengeneea. Ilepuonsl u rpynmbl. DU3HYECKU CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX szaep. M3zorombsl. OnektpoHbl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOrO DJIEMEHTAa IO €ro IOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XUMUYECKUX DJIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM 1 epruoam.

3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IPpaKJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas CBA3b.

Crenenp  okucieHus.  OKHCIMTENBHO--BOCCTAaHOBUTENBHBIE — peakuuu. IIponeccsr
OKHCJICHHS U BOCCTaHOBJIEHHs. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILIEJIO0YEH, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpeHUE, peakliuu pas3jioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXNpEAMETHBIX CBA3CH IPU U3YUYEHUU XHMHUU B 8 KJIACCE OCYILECTBIAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHbIX IOHATUH, TaK W IOHATHH,
ABJIAIOIUXCSI CACTEMHBIMH JUIsSl OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01e ecTecTBEHHO--Hay4HbIE MOHATHS: Hay4HbIH (hakT, TUIOTE3a, TEOpHs, 3aKOH,
aHamu3,  CHHTE3,  Kilaccuukauusi,  TNEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®usnka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (hU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuUHepasbl, TOpPHBIE TOPOJIbI, MOJE3HBIE
HCKOIIa€MBbIE, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMU4YeckKux »diemeHTtoB J[. .
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVWHEHHH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [leprondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJBI XUMHUYECKOW CBS3M. THUNBI KPUCTAINIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOW PEMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jMYHBIM KjaccaM HEOPraHWYEeCKUX COETUHEHHM, TeHeTHdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 1O OOpPAaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTn xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYeCKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o



karanuse. llomatme o XxumuueckoM paBHOBeCHH. DakTOpbI, BIMSIOIIME HAa CKOPOCTh
XUMHYECKON pPEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJCKTPOHHBIA OanmaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COoCTaBlI€HHE YPABHEHMHM OKHCIUTENIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIB30BaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopus >IEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
QHUOHBI. MexaHu3M JHCCOLMAlMM BEIIECTB C Pa3IMYHBIMM BHJAMH XHMHYECKOH CBS3H.
Crenenp quccounanuu. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakiun moHHOro o6meHa. YcCllOBHs NPOTEKaHUs peaklUil HMOHHOro OOMeHa, IOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
IpeACTaBICHUN 00 SJIEKTPOTUTHUYECKOW auccoruanuu. KadecTBEHHbIE peakuud Ha HOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEHISCTB (XJIOpHAa HaTpHs),
UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMUYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IUUYHBIX
(bakTOpOB, HCCIIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AUCCOLMALIUN
KHUCJIOT, ILIEeNo4Ye U cojeil (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUalIoB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIUX IPU3HAKU MPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICICHHE Tra3a, OOpa3oBaHHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pas3iokKEeHUs, COCAUHEHHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kavye€CTBEHHBIX PEAKLUI Ha HOHBI,
pEeIlIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerauibl 1 MX cOeJUHEHUA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XYMHYEeCKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMETaJlulaMu,
nienoyamu).  XsopoBogopod. ConsiHash KUCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U X HaXO0XJIEHUE B IPUPO/IE.

OOmast xapaktepuctuka 3JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyeckue CBOWCTBA NMPOCTBHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpPOA, CTpoeHHUe, (U3NYECKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmue kak MpeACTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiu,
JeKalle B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdydyeHUs cepHod Kuciotel. I[IpumeHnenue
cepHoil kucnoTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Ccpenbl
COCMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLIECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIECHUS. A30T, paclpoCTpaHEHHE B NpUpole, (QuU3MYecKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero Gu3andeckue 1 XMMHUYECKue



CBOICTBa, noy4yeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3NYECKUE U XMMHUECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3uueckue M XMUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0opeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKalolel cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, amaoTpornHble MOAUPUKALNN
docdopa, duznueckue u xumuieckue cpoiictBa. Oxcup dochopa (V) u dochopnas kuciora,
dusznyeckue M XMMHUYECKHE CBOWCTBa, moiyueHue. lMcmosnp3zoBanue QochaTroB B KadecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMUIecKue cBoicTBa. Ancop6Oius. Kpyropopor yriepoaa B mpupo/e.
Oxcuapl yraepona, ux (pU3N4ecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHYecKue MpobieMsbl, CBSI3aHHbIe ¢ oKcuaoM yraepoaa (IV),
TUIOTEe3a TI00AIbHOTO MOTEIUIeHHUS KJIMMaTa, MapHUKOBBINM 3Q¢eKkT. YToibHas KUCIOTa U e
conmu, uX (pU3MYecKe M XHMMUYECKHE CBOMCTBA, IMOJydeHHE U TNpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHar-uoHbl. Mcmonmp3oBanue  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KAK O COEIUHEHMSX yIiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJIMIEpPUH, YyKCycHas Kkuciorta). Ilpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TNEepepadbOTKh
(OeH3uH), uX poJyib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJM B KHU3HU 4YelOBeKa. MarepualbHOE EIHUHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M NpPUMEHEHHE.
CoenuHenus kpemHuss B npupoje. OOmme mnpenctaBieHuss o0 oxcune kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30MacHOro UCNOIb30BaHMs CTPOUTEIBHBIX MATEPHAJIOB B TOBCEIHEBHOM JKU3HMU.

Xumuueckuii Ikcnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakaromue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHUI (BO3MOXHO
UCITOJIb30BaHUE BHJCOMATEpPUANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHJIOB),
O3HAaKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAONMIOJCHWE TMporecca OOyriauBaHMsS  caxapa TMOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIC€HHON CEpHOM
KHCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaO0JIeHuEe NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUMH
(BO3MO’KHO HCIIOJIb30BaHUE BUEOMATEPHAIIOB), 00pa3liaM a30THBIX U POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdar-uoOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXHO
HCIIOJIb30BaHUE BUJECOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTANIMYECKUX pEemIETOK aiamasa,



rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTa3a, MOJydeHHE, cCOOUpaHue, paclio3HaBaHUe
U W3y4YEHUE CBOMCTB YIJIEKHCIIOrO ras3a, MpOBEJCHHWE KaueCTBEHHBIX peaklMii Ha KapOoOHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKATHOM IMPOMBILIIJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnelme
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajuibl M BX COeIHMHEHHS

OOmas XapakTEepPUCTHKA XWMHUYECKHX JJEMEHTOB — METAUJIOB HAa OCHOBAaHHUU HX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux aemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBsI3b M METAIMYECKas KpUCTAJUITMYECKas
peméTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nuecKue U XUMUYECKHe
cBoiicTBa MeTayioB. OOmMe crocoObl MOMy4YeHHs] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTawibl: nooxkeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MengeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHUE B Ipupoae. PU3MYECKUE U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayns). OKCHIBI M THAPOKCHUIIBI HATpHS U Kanus. [Ipumenenune
IIEIIOYHBIX METAIIOB M UX COCIUHCHHI.

[[{erouHO3eMENbHBIE METAJUIBI MarHuid M Kajaplui: moJokeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupozae. OU3NYEeCKUe U XMMHUYECKHE CBOMCTBA MarHusl U Kajlblus. BaxkHedme coeIruHEHUs
KanbpIus (OKCUM, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AntoMunuii: nonoxxenue B llepumoamyeckoin cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpoeHHE aToMa, HaxokjaeHue B mpupoje. dusznueckrue 1 XuMUUECKHUE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH A AlTFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux »snemeHtoB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Mpupojae. OU3NUecKue U XMMHYECKHUE CBOMCTBA
xene3a. Okcuapl, Tuapokeuabl u conu skenesa (II) m xenesa (III), mx cocraB, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
U3YYEeHHE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAaHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs JKele3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi HAa WOHBI: MarHWs, Kalbllns, aIFOMUHUS, [TMHKa, xene3a (II) u xenmesa
(I1I), meau (II), HaGmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HaTpus,
KaJIisg ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BAaHUE BHUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THAPOKCHJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne METAIIBI K UX COSAUHCHUS.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuaibl B MOBCEJHEBHOM JKMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUYECKHX peaknuii B ObiTy. IlepBas momomp mpu XHUMHYECKHUX OXKOTax M
OTpaBJICHUSIX.



XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeaeiabHas 0MyCTUMas KOHIIEHTpaIUs
Beriects, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

U3ydeHre 00pa3IoB MaTepUAIOB (CTEKIIO, CIUIABBI METAJUIOB, IOJIMMEPHBIC MATEPHUATIBI).

Mescnpeomemnuie ceasu

Peann3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHH B 9 KJlacce OCYLIECTBIISIETCA
4yepe3 MCIOJb30BAaHUE KaK OOIMMX ECTECTBEHHO-HAYyYHBIX IIOHATHH, TaK U TOHSATHH,
SIBJISIFOIIMXCS] CHCTEMHBIMU JUIS1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO 1IUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHATHS: HAay4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIIacCU(pUKaLHUS, MEPUOIUYHOCTb, HaOIII0JICHUE, AKCIIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsj, TMPOBOAHUKH, IOJYIPOBOJHUKH,
JTUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHME BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHCTAIMYECKAs PEIMIETKA, CIUIaBbl, (U3UYCCKHUE BEIUYUHBI,
€JIMHUIIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIe YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC

HCKOIIa€MbIC, TOIIJINBO, BOAHBIC PECYPCHI.



IIVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATbBI

JlngHOCTHBIE pE3yNbTaThl OCBOCHUS NPOrPaMMbl OCHOBHOT'O OOIIEro o00pa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00YUYEHUsI XUMHUH B €IMHCTBE y4€OHOW M BOCIIUTATEIBLHOMN JEATEILHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMH  POCCUMCKUMHU  COIMOKYJIbTYPHBIMAU W  JYXOBHO-
HPaBCTBCHHBIMU 1IEHHOCTSIMU, TIPUHATHIMH B OOIIECTBE MpPABWJIAMH M HOPMaMH TOBEICHUS U
CIIOCOOCTBYIOT IIPOI[ECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIN3AINN 00yUaOIUXCS.

JIM9HOCTHBIE PE3yJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOMICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B >KM3HU COBPEMEHHOrO OOIIECTBa,
CITOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HMH(OpMaIueld o0 MepeOBbIX JOCTHXKCHHUSAX M OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUSI O COIMAIBHBIX HOPMax M MPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHUBE, KOMMYHHKATHBHOU KOMIICTEHTHOCTH B 0OIIIECTBEHHO ITOJIC3HOM,
yueOHO-UCCIEeI0BATENIbCKON, TBOPUYECKOM W JPYrHMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 33124,
BBIMIOJTHEHUH XHUMHYECKHX OJKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TPOIECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TO3WIIMH HPABCTBECHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBHI IMTOCTYITKOB;

3) HEHHOCTH HAYYHOT'O NO3HAHMS:

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEMIECTBE M  XHMHYSCKOM  PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUA  CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIbI, B3aUMOCBS3SAX YEIOBEKa ¢ MPUPOTHON CPeoid, O ponu
XUMHH B IO3HAHUU I3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHBBI, HAIPABJIICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN IO XHMHH,
HEOOXOMUMBIC JUII OOBSCHEHUS HAOJFOIAEMBIX IPOIECCOB W SIBJICHWMU, IMO3HABATEIIBHOM,
WH(OPMAIMOHHON W YUTATEIHCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PadOTHI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMA TEXHUYCCKHMH CpPEICTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYeHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHUI0, IPOSKTHON M MCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HANPaBIEHHOCTU U YPOBHS O0y4YECHHS B NalbHEHIIIEM;

4) popMupoBaHUSs KYJIbTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHUE ITOCICACTBHH W HENPHUATHE BPEIHBIX



MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMHM BEUIeCTBAaMH B OBITY U peaJbHOMN
KU3HU;

S) TPy/10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3Y4YEeHHUIO Mpodeccuil 1 Tpyaa pa3iudHOro pojia, yBaKEHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE HpPUMEHEHUs
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
IPOJOHKEHUST 00pa3oBaHUs € Y4ETOM JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCuoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MIPO(ECCHOHATLHON Cpeae;

6) PK0JIOTMYeCKOro BOCIIMTAaHHUA:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYALIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3ZHU JIIO/ICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3yYEHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOJHON CPEOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbI, OCO3HaHUs [NI00AJILHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM U MyTeH MX pelleHus
IIOCPEACTBOM METOJIOB XMMMH, FKOJIOTMUECKOTO MBILUICHUS, YMEHUSI PyKOBOJICTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM NMPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYMMbIE A (OPMHUPOBAHUA
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATUX MPEIMETOB (OPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NeHCTBUS (T103HaBaTEIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYLECTBICHUIO YU€OHOM e TeIbHOCTH.

ITo3naBaTebHBIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TMPU OCBOCHHMM 3HAHMIL:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHaBIMBATh B3aMMOCBS3b C JAPYTUMU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM I KJIacCHUPUKAIUU
XUMHUYECKHMX BEIIECTB U XMMHUYECKUX pEaKklui, yCTaHaBIUBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTUYECKHUE PaCcCYXAeHUS (MHAYKTUBHbIEC, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AeNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHME MPUMEHATHh B MPOLECCE NMO3HAHMS MOHATHUS (MPEAMETHBIE U METAlPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NPeoOpa3oBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMu4deckass ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pPEIIeHud Y4eOHO-
MO3HABATENbHBIX 3a/a4d, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKH H3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEILECTB U



XUMHYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIEACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAaEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHl B Kau€CTBE HMHCTPYMEHTA IO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHI;

npuoOpeTeHre OmnbiTa MO IUIAHUPOBAHHIO, OpraHM3allud U IPOBEICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a X0A0M IPOLIEcca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €T0
pe3yibTar, (opMyIMpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO PA3TMYHBIX BUI0B
U OpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble I[0ocoOus, pecypchl IHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

yYMEHHUE IPUMEHSTh Pa3IMuHble METObl U 3alPOCHl IPU OUCKE U 0TOOpe HH(pOpMALUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs y4EOHBIX U MO3HABATEIbHbBIX 3a/a4
OTIpEeNeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOIHH, OBJIaJileHUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMYy TpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHUE HCMOJIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM U HcCCclen0BaTeIbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroUlel NPUPOAHON CPEBI.

KoMMyHuKaTHBHBIC yHHBepCcaabHbIe y4eOHbIC JeHCTBUSA:

YMEHMs 3aJaBaTh BOIPOCH (B XOJe Auaiora M (MJIM) AMCKYCCHMH) IO CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATh NOJyYEHHBIE PE3YJIbTaThl TO3HABATEIBHOMN JEATEIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JAejNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHUsI y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATENbCKON NIeATEIbHOCTU MPU PEUIEHUH BO3HUKAIOIIMX MpPOOJeM Ha OCHOBE yuéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eCTBHA:

YMEHHME CaMOCTOSATEIBHO ONPENEIATh NN AEATEIbHOCTH, IIIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M [03HaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJISITh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AJITOPUTM JIEWCTBUM NpU
BBIMIOJTHEHUM 3aJaHUMl ¢ Y4E€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTax —



BCIIECTBAX U pCaKUUAX, OHCHHUBATE COOTBCTCTBHEC IMOJIYYCHHOI'O pEe3yjibTara 3asIBIICHHOM e,

YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPeAJiaracMble B YCIOBUU 3a/IaHUM.
MNPEJIMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMETHBIX pE3YJNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,

YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC

O6y‘laIOH_[I/IMI/IC$I HAay4YHbIC 3HAaHHsA, YMCHUA U CIIOCOOBI HeﬁCTBHﬁ, CHeI_II/I(l)I/I‘{eCKI/Ie JJIA

HpG,I[MCTHOﬁ obnactu ((XI/IMI/IH», BUJbl JACATCIBHOCTU IIO IIOJTYYCHHUIO HOBOI'O 3HaHUA, €ro

HHTEpIIpETALlUN, npeo6pa30BaHmo " IPpUMCHCHUIO B pa3JIMYHBIX y‘Ie6HHX H HOBBIX CUTyallUAX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0A30BOM YPOBHE JOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHMX IOHSTHI: aTOM, MOJIEKYJla, XUMUYECKUM
9JIEeMEHT, [MPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca, MaccoBass JOJS XHUMHUYECKOIO
JJIEMEHTAa B COEAMHEHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHUIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peakuuii: peakliiy COeAMHEHNUS, peaKLUu pa3IokKEeHUs, pEaKIUU 3aMEIEHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paguyCc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsE M HENOJsIpHAas KOBAJEHTHAs CBSI3b, MOHHAs CBSI3b, MOH, KAaTUOH, aHWOH,
pacTBOp, MaccoBasi JI0JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALIUs1) B pacTBOPE;
WJUTIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHATH 3TU
MOHSTUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HUsS (POpMyNn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpe/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MEPHUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHnuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MaccChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJlaBHas moarpynmna (A-rpynma)» u
«mmobounas moarpynna (b-rpynma)», Manble W OonblIMe NEPHOIbI, COOTHOCHTH
0003HaueHusI, KOTopble UMetoTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
aneMmeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAaMH CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOO0IIee YHCIO 3JIEKTPOHOB U
pacrpeziesieHue X MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY

sbdexry);



XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX
KJIacCOB, TOATBEp)KAAs  OIMCAHWE IPHUMEpaMH  MOJICKYJSIPHBIX  ypaBHCHUIl
COOTBETCTBYIOIINX XUMHYECKHX PECAKIIHN;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Ka4eCTBEHHOI'O COCTAaBa,
BO3MOKHOCTH HPOTEKAHMSI XUMHYECKHUX MTPEBPAILCHU B PAa3INYHBIX YCIOBUSIX;
BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJISIDHYIO U MOJIAPHYIO MAaCChl BEIIECTB, MAaCCOBYIO
JOJIF0 XUMHYECKOT0 3JIEMEHTa 110 ()OpMYJIe COSANHEHHsI, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJAMUTH PACUETHI IO YPABHEHHIO XUMUYECKOI PeaKIHy;

MNPUMCHATH OCHOBHBIC OIICpalnuu MBICIIUTEIbHOM ACATCIIbHOCTH — aHAJIU3 U CHHTEC3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIHIO0, KIAaCCU()UKALMIO, BBISBICHUE MPUYUHHO-
-CJIC/ICTBEHHBIX CBsI3€i — JUIsl M3Yy4CHUsI CBOMCTB BELIECTB U XMMHYECKUX PEaKIUH,
CCTECTBCHHO-HAy4YHBIC  METOJbl  II0O3HaHUs  —  HAONIOJICHWE,  W3MEpEHHe,
MO/ICJIMPOBaHKE, YIKCIIEPUMEHT (pEabHBIA U MBICIICHHBIN );

CIIe/IOBaTh TpaBWJIAM IOJIb30BAHUS XUMHYECKOW TMOCYyIOoW U  JIabOpaTOpHBIM
000pyJ0OBaHUEM, a TAaKXKe MpaBUIIaM OOpAICHUs] C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIHUSMH O BBIMOJHEHHIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHIO
¥ CcoOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHUCJIOPOJa), MPUTOTOBICHHUIO
PacTBOPOB C ONpEEIEHHON MacCOBOIi 10JIell PACTBOPEHHOI0O BEIECTBA, [IAHUPOBATH
U TPOBOJUTh XMMHUUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB ILIEIOYCH U
KHCJIOT C TIOMOIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAIICHH, METHIIOPAHXK U JPyTHE).

K xonmy oOyuenus B 9 kJjiacce mpeIMeTHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTb chOPMHUPOBAHHOCTh y OOYUaAIOLIUXCSl YMEHUI:

PAacCKpBbIBaTh CMBICII OCHOBHBIX XMMHYECKMX IOHSATHH: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEMIECTBO, BAJIECHTHOCTb,
AEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMUMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, IEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAlMs, peakUl HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HeoOpaTUMble pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIUU,  OKHUCIHUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas peléTKa, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM peakluH, IpeAebHO JOIyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMWYECKUX IIOHATUM M MPUMEHATH OTU
MIOHATUS ITPU ONMCAHUM BEIIECTB U UX MIPEBPAICHU;

UCMOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY JJISi COCTaBJIEHUS (OpMyNn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIPENEIATh BAJICHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeMHEHHH Mo (opmynam, BHJ XMMHUYECKOH CBS3U (KOBaJEeHTHAas, MOHHas,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;



packpsiBaTh cMbIci [lepuoanueckoro 3akona /I. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoArpynmna (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpymnma)», Mameie ¥ OOJBIINME TIEPHUOJBI,
COOTHOCHTHb 0003HAUEHHs, KOTOphIE HMEIOTCI B TEPHOAMYECKOW Tabiume, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMUUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YMCiIo AMEKTPOHOB U PACIPEeNIeHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB U TJIABHBIX MOJArPYIII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (110 YMCIy M COCTaBY Y4YacTBYIOIIHMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENICHEH OKUCICHHSI XUMHUYECKUX AJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME W cHenu(UYecKne XHMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPABHEHHUSI DJICKTPOJIUTUUECKON JUCCOUMALIMU KUCIIOT, HIEJIOYEH U COJIEH,
IIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pPEeaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
MOATBEP)KJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUN I1OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKLuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM pPEeaKIuu;

coOnrofaTh TMpaBuia TMOJNB30BAHHUS XHMMHUYECKOM TMOCYIol u  1abopaTOpHBIM
o0opy/soBaHUEM, a TakKe MpaBuia oOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLUH, MOATBEPKAAIOIINE KaUeCTBEHHBIM COCTaB pPa3JIMYHBIX BEUIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJOpPUA-, OpoMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CUJIMKAT-, Cylb(aT-, THAPOKCUJ-UOHBI, KATHOHHl AMMOHHS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHME, 0000IleHNe, CHCTEeMAaTH3allhio, BBIABIECHUE MPUUMHHO-CIEACTBEHHbIX
CBSI3€M — JUISl M3YYEHHUS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIeHHEe, W3MEPEeHHEe, MOJEIMPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bu6mmoreka [IOK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMu4eckue 15 | 0 bu6nmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnuoreka [JOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g 0 | bubnmnorexka HOK

' Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [JOK

) HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | 0 bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
' PYHHEL Tep https:/m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX Bt 1OK
noInoTeKa
2.3 3JIEMEHTOB VA- . Azot, pocho 7 0 1
FIEMEHTOD FpyTHEt T, ocop i ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X CO€TUHEHU S

bubnunorexa LIOK
3.1 0o 7 4
HIE CBOHCTRA METAILIOB https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHBbIE MU(PPOBHIE
Ne Nara P uudp
Tema ypoka Kontpoububie IIpakTnueckue o0pa3oBaTe/bHbIEC
n/n Bcero U3YYeHH s
padoThI padoThI pecypcbl
| IIpeamer xumun. Ponb xumuu B | 0 0 bu6mmoreka [IOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
) ITonsiTe 0 MeTO1aX MO3HAHUS B | 0 0 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227¢e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | 0 0.5 bubnnoreka [JOK
oOparieHus ¢ 1abopaTopHBIM ' https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa 1 cMecu. CiocoObl | 0 0 bu6mmoreka [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «II’)a3 eJIeHNe cﬁeceﬁ (Ha mpumepe 1 0 0.5 bubmmorexa [OK
a N bHMEp ' https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBI H MOJCKyIH 0 0 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUUYECKHE 2JIEMEHTBI. 3HAKU | 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [IpocTeie u cio € BeIIeCTBa 1 0 0
POCTHIE H CTTOKHBIC BELIECTR https://m.edsoo.ru/ff0d2a6¢
bu6mmorexa [IOK
9 A - 1 0 0
TOMHOMOIICIYIIPHO® YHCHHIE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 0 0 bu6mmoreka [IOK




Xumuueckas opmyia. BaareHTHOCTh
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus MPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnunoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruucienust KoJM4eCTBa, MACChI
17 BeIIEeCTBA 10 YPABHEHUAM Buoamoreka [IOK
YP . https://m.edsoo.ru/ff0d5708
XHUMHUYECKHUX pPeakuui
Knaccudukanms xumuaecknx
18 eaKuui (CoeAMHEHNUs, PAa3JI0KEHUS bubmorexa HOK
peart A P : https:/m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6o0ueHue u bubmmorexa [IOK
t AHCT Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonrtponsHast padora Nel mo reme bubnuoreka [IOK
«BelmecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. Coctas
bu6mmoreka [IOK
21 Bo3ayxa. Kucinopong — anemenr u

npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e




dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22
KHCIOPOJA (PCAKLIHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI oTy4eHus1 KHCIIOPoia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
parop P ‘ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenue u cobrpanme KUCIOpoia Bubmmorexa LHOK
e o P poa, https://m.edsoo.ru/ff0d4ae?
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
)3 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 IT
OFFITHE O KHEAOTax # copx https:/m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «ITomydenne u cobupanme Boaopoaa bubmmorexa LIOK
ya - p Alopora, https://m.edsoo.ru/ff0d4f42
M3y4YeHHUE €ro CBOHNCTBY
32 MonsipHbiii 00BEM Ta30B. 3aKOH bubnmoreka [JOK




ABorazipo

Bbrunciienusi 00bémMa, KOJIUYECTBA

https://m.edsoo.ru/ff0d542e

bubaunoreka [HOK

33 BelllecTBA ra3a 1o ero M3BeCTHOM
- . Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BellleCTBA HJIHM 00bEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHUIO PEAKIIMU HA OCHOBE bubmmorexa [JOK
P “p B o https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B

35 DOu3nIecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [HOK
UHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens.

37 HacsIieHHble ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme

38 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KacCupUKaLUs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue 1 XuMHYECKHUE CBOICTBA

41 KHUCIIOTHBIX, OCHOBHBIX U brbmorexa HOK

’ https://m.edsoo.ru/ff0d664e

aM(pOTEPHBIX OKCHJIOB

4 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tonydyenue u XuMHUUECKHE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmmorexa [TOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 337a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKY Ki1acCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 O06o001eHre U CHCTEMaTH3aIIHs bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTtponbHas padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
o p https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHUYECKUX AieMeHTOB. [lonaTue o bubmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
IPyIIax CXOJHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoanueckas cucTeMa XMMHUYECKUX bubmmorexa [OK
PHOA https://m.edsoo.ru/00adas52c
anemeHToB /I. I. Menaeneena
bubnnorexka [JOK
53 Ilepuozsl, TpymnIibl, MOATPYIIIEI 1

https://m.edsoo.ru/00ada52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue 3J1eKTPOHHBIX 000J104€K
55 aToMoB 3JjieMeHTOB Ilepuoanyeckoit Bubsmorexa IIOK
https://m.edsoo.ru/00ada6bc
cucrembl /1. U. MenaeineeBa
XapakTepucTuka XMMHUYE€CKOTO
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoit cucreme Jl. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue llepuonnueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U IPAKTUKU. [1. bubnnorexa [JOK
N. MenaeneeB — y4€HbIi, I€1Aror 1 https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnnoreka [HOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
59 MonHas xumueckas Caise https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XUMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast bubnnoreka [JOK
XUMHYECKAs CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Creneip okncneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakunu https://m.edsoo0.ru/00adb076
64 OKucCIUTEN 1 BOCCTAHOBUTEIH bubmorexa [TOK
https://m.edsoo.ru/00adb076
65 KontponbHas padota Ne4 o teme bubnmuorexa [JOK




«Ctpoenue aroma. XuMHU4decKas

https://m.edsoo.ru/00adb486

CBS3bY»
66 PesepBHelil ypok. O600611eH1E 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue u | bubnuoreka [IOK
cucTeMaTu3auuvs 3HaHUN https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O60011eHNE U | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcnl

[Iepnonrueckuit 3aKoH.

| [lepuonuueckast cucrema | 0 0 Bbu6moteka [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKUX AJICMEHTOB 1 0 0 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HOMeHKIaTypa | 0 0 bubnnorexa [JOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBS3U U THIIBI 1 0 0 bu6mmoreka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no teme

5 «IToBTOpenue u yriayOiaeHrne 3SHaHUI | | 0
OCHOBHBIX pa3/eyioB Kypca 8
KJ1accay

6 Knaccudukanmst xumMmuaeckux 1 0 0 bubnunorexa LIOK
pEeaKuuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsaTHE O CKOPOCTH XUMUYECKOHN

7 €aKIuu HOHHI”)[‘I/IG 0 TOMOTEHHBIX U 1 0 0 bubmmorexa [IOK
PeaKIHHL. https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX

g ITonsaTrE 0 XUMHUYECKOM ] 0 0 but6mmoreka [IOK

paBHOBecHH. PAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28c




Ha CKOPOCTh XMMHUYECKON peakuu U
I10JIO’)KEHNE XUMHUYECKOTO
paBHOBECHS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubnunorexa LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOITUTUIECKOU
10 muccoranyu. CHIIbHBIE U cl1a0bIe buGnuorexa [IOK
' https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN Bubmiorexa HOK
P peakt hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUH B CBETE MPEACTABICHUI bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKOMN https://m.edsoo.ru/00add5d8
IUCCOLIMAIUT
XUMHYECKHE CBOMCTBA COJIEU B
13 CBeTE IPeACTaBICHUI 00 bubnuorexa [IOK
e 5 hitps://m.eds00.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubnuorexa [IOK
AP hitps://m.eds00.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas paGora Ne 1.
16 «Pertrennie DKCIIEPUMEHTAILHBIX Bubmrorexa OK
p https://m.edsoo.ru/00addbfa
3a71a4u»
Kourponbsnas padora Ne2 o teme
17 <<3J'ICII()T OJ'II/ITI/E—ICCKaS{ HCCOLIAIUI bubnmorexa LOK
P 8 HHATHA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEaKIIMH B PACTBOPAX)»
18 Oo0umasn xapakTepucTHKA budauorexa [HOK




rajloreHoB. XuMH4YeCKHe
CBOICTBA HA MpUMepe XJIopa

XnopoBogopoa. CossiHast KUCIIOTa,

https://m.edsoo.ru/00addfe2

bubnunoreka LIOK

19 XHMHYECKHUE CBOMCTBA, MOJyYCHUE
> HOTYH ’ https://m.edsoo.ru/00ade 104
MpUMEHEHHE
[IpaxTuueckas padora Ne 2 o reme
20 «ITonmydenue CoaTHON KUCTOTHI bubmmorexa [IOK
yi N _ ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Brruucnenus mo ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIINU, €CIIU OQUH U3 bubnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
” OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnnorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.
23 HaxoxeHue cepsl U €€ COeTMHEHU I bubmmnoreka HOK
B IIpUpoOJe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoopoj1, CTpOEHHE
24 (bnl;)nqecxllze I/; X:IE\)4HHGCI:H6 bubamoreka LOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepol. CepHas KUCIIOTA,
25 buznyecKkue 1 XuMHUYECKHe Bubnmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
. bubmuoreka [IOK
26 MOJTyYEHUS CEPHOI KUCIIOTHI.

XUMHYECKOE 3arpsi3HEHNE
OKPY’KaroIlleH cpebl COEAUHEHUSIMHU

https://m.edsoo.ru/00adec8a




cepbl

Briuncienne MaccoBOM 10U

bubnunorexa LIOK

27
BBIXO0J1a IPOAYKTA PEaAKLUU https://m.edsoo.ru/00adec8a
OO01mast XxapakTepuCTHKA SJIEMCHTOB
VA-rpynmsl. A30T,

28 acI po}:i aHeHHE B IIPUPOJIE buGnuorexa [IOK
pactipoctp pHpOAE, https://m.edsoo.ru/00adeea6
du3nvecKkre 1 XUMHYECKHIE
CBOMCTBaA
AMMHaK, ero Gpu3nvIecKue u

29 XUMHYECKHE CBOMCTBA, MOJyUCHUE U bubnnorexa [IOK

> THOIYA https://m.eds0o.ru/00adf004
MIPUMEHEHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «ITonyuenne aMmMuaKa, u3ydeHue bubnnorexa [IOK
yqv Stk https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas KUCOTa, e€ pusnueckue u bubmmnoreka HOK
XHUMHYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 noOpeHni. XUMHYECKOE bubnmorexa OK
YAODPCHHH. 5 https:/m.edsoo.ru/00adf518
3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl
COE€IUHEHMUSAMH a30Ta
Dochop. Oxcun dbochopa (V) n

33 (1)00(%)0 pHaSI KI/ICJ'I((l))Ta q)(i)plljsn(qeixne u bubmorexa [IOK

P N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOJTyYEHUE
Hcnouabs3oBanue gpochatos B
34 KayecTBe MHHePaJbHBIX bub6anorexa HHOK

yao0peHuii. 3arpsizHeHue
npupoaHoi cpeasl pocharamu

https://m.edsoo.ru/00adfc20




Yrnepon, pacnpocTpaHeHUE B

35 npupoze, Gu3nIecKue u bubamorexa LOK
PHpOe, ' https://m.edsoo.ru/00adfd9c
XHUMHUYECKHUE CBOIICTBA
Okcupl yriaeposaa, ux pusznueckue
A XMMHAYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE ITPOOIIEMBI Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
bubnuoreka [{OK
37 YroapHasg KUCIIOTA U €€ COJIn
https://m.edsoo.ru/00ac006¢
[TpakTiueckast pabota Ne 4 o Teme
18 "IlonyuyeHue yriaekucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-noH"
[TepBoHavanbHbIe MOHATHS 00
39 OpraHNYEeCKUX BEIECTBaX KaK O bubnuorexa [IOK
p https://m.edsoo.ru/00ac054¢
COEIMHEHUSIX YIIIepoaa
bu6nunorexa LIOK
40 Kpemnwnii u ero coemuHeHUS
p 2 https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.
41 Pemenne skciepuMeHTalIbHBIX bubmuoteka [IOK
3a71a4 1o TeMe «Bakueimnine https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHU
KonTtponbHas padora Ne3 o treme
. bubnuotexa [JOK
42 «Baxueime HeMeTaJlIbl U UX
https://m.edsoo.ru/00ae0e18
COEIMHEHU
OO61mas xapakTepuCcTHKa
but6mmorekxa [IOK
43 XUMHUYECKUX DJIIEMEHTOB —

MeTaaiaoB. MeTainueckas CBSI3b U

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




MeTaJuIMuecKasi KpucTauInuecKas
pemérka. @u3n4eCKre CBOMCTBA
METaJUIOB

XUMHWYECKHUE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHUUECKHH P bubnmorexa LHOK
p . P https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJNIOB
OO61me crnocoObl MoTy4eHHst
MeTtawioB. CraBbel. Beruncienus mo
45 aBHEHUSIM XHUMHYECKUX PEaKIIUI bubmorexa HOK
yp PEAKIIH, https://m.edsoo.ru/00ael156
€CJIM OJTUH U3 PEarcHTOB COJCPIKHUT
pUMecH
Bubmunorexa IHOK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nommorexa I
https://m.edsoo.ru/00ae1278
bubnuoreka [{OK
47 €JIOYHBIC METAJIJIBI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnnorexa [JOK
Kainusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubmuoreka [IOK
KaJbIIUA U MarHui https://m.edsoo.ru/00ael5e8
50 Bakueiime coefuHEHNS KAJIbIUS bubmorexa HOK
a 1 https://m.edsoo.ru/00ael15¢e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAaHUH
57 JKEcTKOCTh BOABI U CIIOCOOKI €& bubnunorexa LIOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
i R bubnuotexa [JOK
53 JKécTkocTh BOABI 1 METOJIBI €€

ycTpaHeHUs"

https://m.edsoo.ru/00aelae8




bu6nmoreka [IOK

>4 AmomHHH# https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [JOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 K ene3o bubmmorexka IIOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COTTU bubnmnoreka HOK
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
53 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUM
[IpakTuueckas padora Ne 7.
59 Pemenue skcniepuMeHTalIbHbBIX Bbu6moteka [JOK
3aj1a4 1o teme «BakHelme https://m.edsoo.ru/00ae3de8
METAJIJIbI U UX COCAMHEHUSI
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
60 peareHToB /1aH B U30BbITKE WU bubmmnoreka HOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM /101U BbIXOJa NPOAYKTa
peakuuu
61 O0o00mIeHNEe U CHCTEMaTH3aIHs bubmuoreka [JOK
3HAaHUH https://m.edsoo.ru/00ae1750
KonTtponbHas padora Ne4 o reme
62 «BaxHeime METaIbl U UX
COCTMHCHUS
63 BemecrtBa u maTepuansl B but6mmoreka [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE bubnuoteka [JOK




OKpYKarollen cpebl

https://m.edsoo.ru/00ae4270

65 Ponp xumuu B periennu | Bu6mumoteka [JOK
9KOJIOTUYECKHX MTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6o0mIeHnE U 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O60011IeHIE 1 1 bubnmnoreka HOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

IMabpuensu O. C.,Octpoymona N.I'. «Xumus» 8 kinacc, «IIpocsemennen, 2021 rox;
IMa6puensu O. C., Octpoymona N.I'. «Xumus» 9 knacc, «IIpocsemenne», 2021 rou.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

bu6mmoreka [{OK https://m.edsoo.ru/ff0d210c

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET
https://m.edsoo.ru/ff0d210c

bubmuoreka I{OK https://m.edsoo.ru/

OnekTpoHHOE nepuoaudeckoe uznanue https:// proskolu.info
TectoBbie u rpaduyeckue Matepuansl o xumu https:// infopmika.ru
OJEeKTPOHHBIN y4eOHUK «OCHOBBI 0011el 1 Heopranuyeckoi xumumn» https:// alhimikoV.net

MuoronpenmerHas onumnuaaa «tOusie TananTeivhttp://olymp.psu.ru/
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