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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuu Ha YpOBHE OCHOBHOI'O 001Iero 00pa30BaHUs COCTaBJIEHA
Ha OCHOBe TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTelbHOMN
IporpaMmbl OCHOBHOTO 0011ero ooOpaszoBanusi, mnpeactaBieHHbix B ®I'OC 00O,
a TaKKe€ Ha OCHOBe (enepanbHOl pabodeil mporpaMmbl BOCIIHTAHHUS U C Y4ETOM
KOHIENIMK TpenojaBaHus y4eOHOro mpeameTa «XuUMUsS» B 00pa3oBaTeNbHBIX
opranu3anusx Poccurickoin Oenepanuu.
[Iporpamma 1o xuMuu paszpaboTaHa C I1ENbI0 OKa3aHHUS METOJUYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyell mporpaMmbl 10 y4eOHOMY IpEIMETY .
[Iporpamma o XxumMHM Ja€T MPEACTABICHHE O LENAX, OOIIe cTpareruu oOydeHHs,
BOCIIUTAHUA W Pa3BUTHSA OOydYarOUIMXCs CpPEACTBaMH y4eOHOro IMpeaMmeTa,
yCTaHaBIMBAaeT  00s3aTeIbHOE  NPEIMETHOE  COJEp)KaHUE,  MPEJyCMaTpPUBAET
pacnpeesieHue ero 1o KjiaccaM U CTPYKTYpHUpPOBaHUE MO pa3/iesiaM v TEMaM MpOrpaMMBbl
[0 XUMHUHU, OIpPEAeNAeT KOJIUYECTBEHHbIE M KAaueCTBEHHBIE XaApPAKTEPUCTUKH
COJIepKaHUs, PEKOMEHIYEMYIO IIOCIIEIOBATEIbHOCTh H3YYEHUS XUMHUU C YYETOM
MEXIIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€l, JOTMKH YYEOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN O00yYaroIIMXCsl, OMPEIENIIeT BO3MOKHOCTH MPEAMETa IS
peaniv3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOU
MporpaMMbl HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKXke TpeOOBaHUM
K pe3ysibTaTaM oOydeHHUsi XMMHH Ha YPOBHE LieJed M3yueHHUs] ImpeaMeTa U OCHOBHBIX
BUJIOB yueOHO-TI03HABATEJIbHOMN JEATEIBHOCTH 00YyYarOIIErocs 0 OCBOEHUIO Y4EOHOT O
coJiep KaHusl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O NIPEJIMETA «XUMHUWN»

3HaHWEe XUMHUHU CIYKAT OCHOBOM g (OPMHpPOBAHUS MHUPOBO33PEHUS
oOyuJarolerocs, ero MpeacTaBICHUl 0 MaTepUalIbHOM €IMHCTBE MHUPA, BAXXHYIO POJIb
urparoT GopmMupyemble XUMHUEH MPEICTaBICHUS O B3aWMONPEBPAIICHUSX SHEPIUU
U 00 DBOJIOLUMHU BEIIECTB B MPUPOJAE, O NYTSIX PEUIeHUS TIJIOO0AIBbHBIX MNpoOJieM
YCTOWYHMBOTO PA3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPrE€TUUECKOM, MUIIEBOU M
HKOJIOTMYECKOI 0€301macHOCTH, MPOOIIeM 3apaBOOXPAHEHHUS.
N3ydenune xumuu:
- CIIOCOOCTBYET peaji3alliid BO3MOXKHOCTEH il caMOpa3BUTUS U (HOPMHUPOBAHUS
KYJbTYpPbI JINYHOCTH, €€ 00111el 1 QyHKIIMOHATLHON IPaMOTHOCTH;
- BHOCUT BKJIaJ B (OpMUpPOBAaHUE MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH
oOy4aroluxcsi, HaBbIKOB  UX  CaMOCTOSITENIbHOM  y4eOHOW  JEATEIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M  MCCIENIOBAaTENbCKUX YMEHHM, HEOOXOJWMBIX Kak B
IIOBCEITHEBHOM JKM3HHU, TaK U B IPO(ECCUOHATILHON e TEIbHOCTH;
- 3HAKOMHT CO CHEU(PUKON HAyYHOTO MBIIIJIEHHS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO
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B3IUIsSiIa HA €JUHCTBO MPUPOALI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM STaroM B
(bopMHpPOBAHNY €CTECTBEHHOHAYYHON TPaMOTHOCTH O0yYarOIINXCS;

- crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K PUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B OKOJOTHYECKOE 00pa3oBaHUE
00yJaroIMXcs.

JlanHble HampaBieHWsT B OOYUYEHWHW XUMHUU OOCCTICUMBAIOTCS CIECIHM(PUKON
COJICp)KaHUsl  y4eOHOro npeaMera, KOTOPBIM  SIBIIIETCST  TEJAaroruyecku
aJanTHPOBAHHBIM OTpakeHHEeM 0a30BOM HAayKHM XMMHH Ha ONpEACIEHHOM JTame eé
pa3BUTHSI.

CtpykTypa comepxkaHusi IPOrpaMMbl IO XUMUHU C(HOPMHUPOBAaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ wusydeHuto. Cojliep)kaHuEe CKJIAJIbIBAC€TCS W3 CHUCTEMBl IOHATHH O
XUMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI OHATUNA 0 XUMHUYECKOU peakiuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI MO MPUHIIMITY MMOCJIEI0BATEIBHOTO PA3BUTHUSA
3HAHHWI HA OCHOBE TEOPETUUYECKUX MPEJCTABICHUN pa3HOTO YPOBHS:

v aTOMHOMOJIEKYJIIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

v' Tlepuoauueckoro 3akona JI.1. Menneneesa Kak OCHOBHOI'O 3aKOHA XMMUM;

v’ yueHHMs O CTPOECHHMH aTOMa U XUMHYECKOMN CBS3H;

v’ IpeACTaBIEHHI 00 DIIEKTPOIUTHYECKOM JUCCOMUAIIMN BEMIECTB B PACTBOPAX.

TeopeTudeckue 3HaHUSI paCCMaTPUBAIOTCSI HA OCHOBE AYMITUPUUYECKH MOTYUECHHBIX
HMOCMBICTIEHHBIX (DAKTOB, pa3BUBAIOTCS MTOCJIEI0BATEIHLHO OT OJIHOTO YPOBHS K IPYTOMY,
BBITIONTHASA (YHKIMM OOBSCHCHHS W TPOTHO3UPOBAHMS CBOWMCTB, CTPOCHUS U
BO3MOXKHOCTEH MPAKTUUYECKOTO MPUMEHEHHUSI U TIOJIyYEHU S U3y4aeMbIX BEILIECTB.

[Ipu u3ydeHun XUMHUKU TPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKON HAYyKH
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUICCKON ASATSIbHOCTH YEJIOBEKA U
KaK OJTHOTO W3 KOMIIOHEHTOB MUPOBOU KYJIbTYPHI.

HEJIM U3YYEHUA YYEBHOI'O ITPEIMETA «XUMHNN»

[Ipn u3ydyeHHM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs BaXKHOE
3HAUEHUE MPUOOPENH TaKUEe IIeNIH, KaK:
1) DopMUPOBAHUE VMHTEJUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY TIPHHATHIO PEIICHHA,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM >KU3HU;
2)  HampaBineHHOCTh OOYYEHHS HA CHCTEMATHYECKOE MPHUOOIICHUE O0YyYaroIuXcs
K CaMOCTOSTEILHOM IMO3HABATEIILHON NEeATEeIbHOCTH, HAyYHBIM METOJaM ITO3HAHMS,
bopMHPYIONTUM MOTHBAIIIO M PA3BUTHE CIIOCOOHOCTEH K XUMHH;
3) OO6ecrneueHue YCIOBHM, CIOCOOCTBYIOIIMX MPHOOPETEHHIO OO0YYaIOIUMUCS
OTIFITA Pa3HOOOPA3HOM JAEATETHHOCTH, TIO3HAHUS 1 CAMOIIO3HAHUS, KJTIOUEBHIX HABBHIKOB
(KJTIOYEBBIX KOMIETEHIIMI), MMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE MJI Pa3JIMYHBIX
BHJIOBJICATEILHOCTH,



4)  ®opmupoBanue  o0mieil  (QYHKIMOHAILHOW W €CTECTBEHHO-HAYyYHOU
IPAaMOTHOCTH,B TOM YHUCJIE YMEHUN OOBSICHATH U OLIEHUBATH SIBIICHUS OKPYKAIOIIETO
MUpa, UCHOJb3YA3HAHUS U ONBIT, MOJYYEHHBIE MPU W3YYEHUU XUMUU, IPUMEHITh UX
IIPU pELIEHUH TPOOJIEM B IOBCEAHEBHOM KU3HU U TPYAOBOU J€ATEIbHOCTH;

5)  ®opmupoBaHue y OOYYarOIIUXCS T'YMAHHCTUYECKUX OTHOIICHUM, TMOHUMAaHHS
LIEHHOCTH XUMHWYECKUX 3HAHUM [JIs BBIPAOOTKH SKOJOTHMYECKH LEJIECO00Pa3HOro
MOBEACHUS B OBITY U TPYAOBOU JEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY’KaroleH IPUPOTHOUN CPEIbL;

6) PasBurme wMoTuBammmu K OOydYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIHUTAHHUIO HA OCHOBE YCBOCHHMS O0OIEYEIOBEUECKUX LIEHHOCTEN, TOTOBHOCTHU K
OCO3HAHHOMY BBIOOpY NMPO(dUIIs U HAIPABICHHOCTH JadbHEUIIIEr0 O0yYeHUSI.

3agavya yuyeOHOTO IpeaMeTa COCTOMT B (DOPMHUPOBAHMH CUCTEMBl XMMHUUYECKHUX
3HAHUUA — BaKHEWIMX (HaKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX IOJIOKECHU,
JOCTYIHBIX ~ O00OOIIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNH K HAyYHBIM METOaM IMO3HAHUS NP U3YYEHUHU BEIIECTB U XUMHYCCKHUX
peakiuii, B GOpMUPOBAHUM U PA3BUTUU MO3HABATEJILHBIX YMEHUM M MX NMPUMEHEHUH
B yueOHO-TI03HABATEILHON U yUCOHO-UCCIICIOBATEIILCKON JIEITEIIbHOCTH, OCBOCHUU
MpaBuJ1 0€30MacHOTO OOpAIlIEHHS C BEIIECTBAMU B MIOBCEAHEBHON JKU3HHU.

MECTO YYEBHOI'O IPEJIMETA «XUMHNN» B YYEBHOM IIJIAHE

B cucreme o6mero oopazoBanusi «XuMus Mpu3HaHa 00sS3aTEIbHBIM YUeOHBIM
MPeMETOM, KOTOPbIA BXOAUT B COCTAB MPEIMETHON 00J1aCTH «ECTECTBEHHO-HAYUYHBIE
npeaMeTb». OCBOGHME TMpPOTrpaMMbl MO XHUMHUHM CHOCOOCTBYET (HOPMUPOBAHUIO
IIPEJACTABICHUSIO XMMUYECKON COCTABJISIIOLIEH HAyYHOM KapTUHBI MUpA B JIOTHKE €€
CUCTEMHOM MpUPOAbI, [IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJaM
NMO3HAaHUS B HayKe.lI3yueHne XMMUU MPOUCXOJUT C MPHUBICUCHUEM 3HAHUU U3 paHee
M3YUYEHHBIX y4eOHBbIX mpeaMeToB: «Okpyxaromuil Mmupy», «buonorus. 5—7 kiaaccel» u
«®usuka. 7 kmacc». Kypc XumMuum Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUSs
OPHEHTHUPOBAaH Ha OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUN
XUMUU, OCHOB HEOPTaHMYECKON XUMHUHU M HEKOTOPBIX OTIAEIbHBIX 3HAUMMBIX MMOHATHIMA
OPraHUYECKON XUMUH.

OO0mee 4KCIIO YacoB, PEKOMEHJIOBAHHBIX ISl M3ydeHUs xuMuM, — 136 4vacos:
B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kimacce — 68 yacos (2 yaca B Hefielo).



COJAEPKAHUE YYEBHOI'O ITIPEJIMETA

8 KUIIACC

IlepBoHavajbHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMuM B KM3HHU Ye€NOBEKa. XUMHUS B CUCTEME HayK.
Tena m BemectBa. PU3MYECKUE CBOWMCTBA BEHIECTB. ATrpPEraTHOE COCTOSIHUE
BemiecTB. IloHsATHE O MeTOAAaxX IMO3HAHHUA B XUMHH. YHMCThIE BEHIECTBA U CMECH.
Crnioco0sI pa3zjeneHusicMecei.

ATOMBI W MOJEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHYECKHX

3JIEMEHTOB.

[IpocTele 1 cokHBIE BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas popmysa. BaaeHTHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHASI aToMHasg Macca. OTHOCUTEIIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast JOJIsl XUMUYECKOT0 3JIEMEHTA B COCUHECHUH.

KonuyectBo BeniectBa. Moabs. MossipHas macca. B3auMocBsA3b KOJIMYECTBA,
Macchl U 4YHCJIa CTPYKTYpHBIX €IUHHUIl BemiecTBa. Pacuérsl mo ¢dopmynam
XUMHUYECKUX COCTUHCHUM.

DOU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMUYECKasd PEAKIUA U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MacChl BelIecTB. Xumudeckue ypaBHeHusa. Knaccudukanms
XUMHUYECKUX PEaKIUN (COSTUHEHHMS, Pa3I0KEeHUS, 3aMeIeHUs, 0OMEHA).

XumuyecKuli 3KcnepumeHm:

3HAKOMCTBO C XMMHYECKOUW MOCY0M, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpamieHus ¢ 1a00paTOPHBIM 000PYJOBAaHUEM, U3YUCHHE U ONTUCAHUE
(U3MYECKUX CBOWCTB O0Opa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHHE
dbusndeckux (MIaBJICHUE BOCKA, TasHUE JIbJla, pAacTHUpaHUE caxapa B CTYIIKE,
KUTICHNE M KOHICHCALUABOJbI) U XUMHUYECKHX (TOPEHHE CBEUYM, MPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3AUMOJICHCTBUE MeJla C KUCIOTOMN) SIBICHUH, HAOII0AeHUE U
OMKCAHKNE TPU3HAKOB MPOTEKAHUSI XMUMHYECKUX pPEakiuil (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapus, pas3iioKeHUE TMAPOKCHIA
menu (1) mpu HarpeBanuu,B3anMoIeHCTBHE Kene3a ¢ pactBopoM conu meau (1),
U3y4yeHHue crnocoOoB pasjiesieHnus cMecel (C MOMOIIbI0 MarHuTa, (PUJIbTPOBaHUE,
BBIMIApWBaHWE, JUCTUIUIAIINS, XpoMaTorpadus), MpoBeIeHNE OUNCTKU MOBAPEHHOMN
CONMM, HAOMIOJEHWE W  ONHUCaHHe  pe3yJIbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MaccChl, CO3/JaHHE MOJeNed MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaskHeiinue npeacTaBuTe 1M HEOPraHUYECKHUX BellleCTB
Boznyx — cmecs ra3os. CocraB Bo3ayxa. Kucinopos — 2J1eMeHT U IPOCTOE BELIECTBO.

HaxoxneHnue kuciaopoja B Ipupoje, PU3ndeckiue 1 XMMHUUECKHe CBOMCTBA (peakuu
ropenusi). Oxkcuasl. [lpumenenne xucnopoma. CrocoObl MOy4eHUs



KHCJIOPOJaB J1ab0paTOpUU U MPOMBIIIUIEHHOCTU. KpyroBopoT KHciopoa B IPUPOJE.
O30H — a;IoTponHas MOAUQPUKALIUS KUCIOPOa.

TeruoBoit 3pPexkT XUMHUUYECKOW peakinu, TEPMOXUMHUYECKUE YPaBHEHUS,
DK30- U DHIAOTEPMHUYECKHE peaKuu. TOIUIMBO: Yrojilb WU METaH. 3arps3HECHHE
BO3]lyXa, YCUJICHHE MapHUKOBOIro 3(hdeKTa, pazpyiieHrue 030HOBOTO CIIOS.

Bonopon —anemeHT u mpoctoe BeecTBo. HaxoxieHre Bogopo/ia B IpUpoe,
bu3nYecKkue W XHUMHYECKHE CBOWCTBA, MPUMEHEHWE, CIOCOOBI IOTyYCHUS.
Kucnots! u conu.

MonsipHbiii 00BEM ra3oB. Pacu€Tsl M0 XUMUUECKUM YPaBHCHHSIM.

dusnueckne cBoMcTBa BOAbl. Boma kak pactBoputesb.  PacTBOpEL
HacpllieHHbIE ¥ HEHACBIIIEHHBIE PACcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 40JIs1 BEIIECTBAB PacTBOPE. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBAaHMS.
Pone pacTBOpOB B NpUpOJE HB KHU3HU 4YeaoBeKa. KpyroBopoT BOAbI B IPUPO/IE.
3arps3HeHre NpUPOIHBIX BoA. OXpaHanu OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanuss nHeopranuueckux coeauHeHuid. Oxcupanl. Knaccudukarms
OKCUJIOB:  coJjieoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, am(pOTEepHbIE) U
HecosieoOpaszyrone. Homenknatypa okcuioB. Dusnueckue U XHUMHUUYECKHE
CBOMCTBA OKCUIOB. [lomyyeHrne OKkCHoB.

OcHoBanus. Kiaccuduxanuss ocCHOBaHM: IIENTOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBanui. Dusznueckue M XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. @uznyueckue u
XMMHUYECKUE CBOMCTBAa KUCHOT. Psg aktuBHocTM MetamuioB H.H. beketona.
[lonydeHne KUCIOT.

Comu. Homenknatypa coneil. ®dusznueckue W XUMHYECKHME CBOWCTBA

COJIEH.

[Tomyuyenue comnen.
I'eneTnyeckas cBs3bp MEXKY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

XumuyecKuli 3KcnepumeHm:

KaueCTBEHHOE OMpEICJICHUE COAEPKaHUsI KUCIOPOia B BO3/IyX€E, MOIYyUYEHHUE,
coOupaHue, paclo3HaBaHWE M W3YyUYCHHE CBOWCTB KHUCIOPOJa, HaOIIOICHHE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJOM U YCIOBUS BO3HUKHOBEHUS U
IpeKpalleHusl TopeHus (Tokapa), O3HAKOMIJICHHE C o0O0pa3liaMu OKCHIOB H
OMMCaHWE WX CBOWCTB, MOJyYCHHE, COOMpaHUE, paclO3HABaHUE U U3YUYCHHUE
CBOMCTB BoAoOpoJa (ropexue), B3auMoacicTeue Bogopoaa ¢ okcumom meau (1)
(BO3MOKHO HCITOJIb30BAaHUE BHCOMATEPHAIIOB), HaOI0IeHHEe 00pasIoB BEIICCTB
KoJau4ecTBOM 1 MoOJb, HCClieJOBaHHE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUEBOABLI C METAJLIAMU

(HatpueM uW  KaublMeM) (BO3MOXKHO HCIIOJIb30BAaHHWE BHUACOMATEPHAIIOR),
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HCClieIOBaHUE OOpa3lloB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0ICHHE U3MEHEHUSI OKPacKd MHIUKATOPOB B pacTBOpax KUCIOT U IICJIOYEH,
u3ydeHue B3aumojeicTBus okcuga meau (I1) ¢ pacTBOopoM cepHOM KHCIIOTHI,
KUCJIOTC MeETa/ulaMH, PEaKUUi HEUTpaau3aluM, IOJYYECHHE HEPACTBOPUMBIX
OCHOBAHUM,

BBITECCHEHME OJIHOTO METajyla JIpyrMM U3 pacTBOpa COJHM, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 MO Teme «BaxHellne KIacChl HEOPraHUYECKHUX
COEIMHEHUI.

IMepuoauueckuii 3axkoH u Ilepuognyeckasi cucreMa XMMHYECKHUX IJIEMEHTOB
.. MenneneeBa. CtpoeHue aroM0oB. XuMHUYeCKasi CBsA3b. OKMCIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PEaKIUU

[lepBbie MOMBITKH KJIacCU(PUKAIMA XUMHUYECKUX HieMeHTOB. [loHsTue o
rpynmax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIC U IEJIOYHO3EMEIIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIEra3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(pOTEpHbIE OKCUABI
U TUAPOKCHUJIBI.

[lepnogmueckuit 3akoH. llepumonnueckas cHCTEMa XUMUYECKHUX DJIEMEHTOB
.. MengeneeBa. Kopotrkonepuonnas W JUIMHHONIEPUOJIHAA  (OPMBI
[Teprnoanueckoit cuctemsl xumuueckux 3nemenToB .M. Menneneesa. [lepuoasl n
rpynibl. OU3NYECKANCMBICIT TTOPAIKOBOTO HOMEpPA, HOMEPOB MEPHUOIA U TPYIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTtonel. Onekrponsl. CtpoeHne
AJNIEKTPOHHBIX ~ O0OJIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
ITepuonnueckoii cucremsl .M. MeHnneneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA T0 ero nonoxeHuro B [lepuognueckont cucreme [[.11. Mennaeneena.

3aKOHOMEpPHOCTHM HW3MEHEHHSI paJNyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOIaM.

3nauenue Ilepuogmueckoro 3akona u  Ilepuoguueckoil  cucTeMbl
XUMHYECKUX DJIEMEHTOB U1l pa3BUTHS Hayku W npaktuku. [[.UW. MenneneeB —
YUEHBIN U rpaxaaHuH. XuMuyecKkas cBsi3b. KoBajeHTHas (OJIIpHAS M HEMOJIIPHAS )
CBSI3b.

DIEeKTPOOTPUIATETbHOCTh XUMHUUECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb  okucieHusi.  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.

[Tporecchbl OKUCIEHUSI U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckul 3KcnepumeHm:
HU3Yy4YCHHUC 06pa3u03 BCIICCTB MCTAJIZIOB N HEMCTAJIIOB, BSaHMOHeﬁCTBHe
TMAPOKCHUAAa HOHWHKAa C paCTBOpaMM KHCJIOT H menoqeﬁ, IMPOBCACHUC OIIbITOB,

WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIHM
(ropenue, peakiuu pa3iokKeHUs, COSAMHCHUS).

Mescnpeomemuvie ces3u



Peanu3aiuss MEXIpPEeIMETHBIX CBSA3€H IIpH H3YYCHHMH XHMMHM B 8 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCIT0JIb30BaHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX ITOHSATHIA,
TaK M TIOHATUH, SBIAIONUXCS CHCTEMHBIMH [UIS OTACIBHBIX IPEIAMETOB
€CTECTBCHHO- HayYIHOT'O ITHKJIA.

- O0mue ecTeCTBEHHOHAYYHBIC TIOHSTHS: HAyYHBIN (paKT, THIIOTE3a, TCOPHS, 3aKOH,
aHalln3, CHHTE3, KiIaccH(UKamms, TMePUOINIHOCTh, HAOIIOJICHUE, DKCICPHMEHT,
MOJICJTUPOBAHUE, U3MEPEHUE, MOJICIIb, SBJICHHUE.

- ®usnka: mMarepus, aToM, JJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIIbI,
pPaIMOaKTUBHOCTh, MOJICKYJa, OJJICKTPUYCCKHH 3aps], BEMIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSHHE BEIIECTBA, Ta3, (HU3WYECKHE BEIMYMHBI, CIUHUIIBI
U3MEPEHHUS,KOCMOC, IIaHEeThI, 3BE3/1b1, COJIHIIE.

- buonorus: porocunrtes, apixanue, ouocdepa.

- I'eorpadus: armocdepa, rugpocdepa, MHHEpaAIbl, TOPHBIC IOPOJIBI, ITOJC3HBIC
HCKOTIaeMbIEe, TOTUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BewecTBo n xumuuyeckasa peakums

[Tepnonnueckuii 3akoH. llepmomuueckas cucrema XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XAMHUYECKUX DJIEMEHTOB MEPBBIX TPEX IMEPUOJNOB, KM, KaJIbLUUAS W HX
COCMHEHUN B COOTBETCTBMU C TOJIO)KEHUEM 3JeMeHTOB B Ilepmoamueckoit
CHUCTEME U CTPOCHUEM MXATOMOB.

CrpoeHue BelecTBa: BUAbl XUMHUYECKOW CBS3U. THIIBI KPUCTAJUIMYECKUX
PEMETOK,3aBUCUMOCTh CBOKMCTB BEILIECTBA OT TUNA KPUCTAIMYECKOW PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHWYECKUX BEHIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN,T€HETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanust XuMuueckux peakiiyii 1o pa3IudHbIM IIpU3HaKaM (110 YUCITy
U COCTaBy YYaCTBYIONIMX B PpEAKIHMH BEHIECTB, MO TerioBoMYy 3 (dEKTy, 1Mo
W3MEHEHHUIO CTEMEHEH OKWCICHUS XHMHUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH,
M0 Yy4YacTHIO  KaTajau3aropa). OJK30- U JIHIAOTEPMHUYECKHE  PEaAKIIUU,
TEPMOXHUMHUYECKNE YPABHECHHUS.

[TonsiTue 0 ckopocTH XUMHUYECKOW peakiuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHsITHEe 0 TOMOTeHHBIX U TeTePOTCHHBIX
peakuusx. [lonstue o karanmse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BJIMSIFOIIIME HA CKOPOCTh XHMHUYECKOM pPEAKIUMU U IOJO0KEHUE XUMHYECKOTO
paBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIIMW,  DJICKTPOHHBIN  OayiaHc
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OKHCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBieHHe  ypaBHEHUH
OKHUCJIUTEIIbHO- BOCCTAHOBHUTENIBHBIX PEAKUUd € MCIHOJb30BAaHUEM METOJa
3JIEKTPOHHOIO OajlaHca.

Teopus ANEKTPOAUTHUECKON JUCCOLMALIMH. DIIEKTPOIUTHI U HEAJEKTPOJIUTHI.
Karnonel, aHnOHBl. MeXaHU3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BHUIAMH
xuMHueckoil cBsi3u. CreneHs nucconranuy. CUIbHBIE U CI1a0ble AJIEKTPOJIUTHIL.

Peakuuu nonHoro oomMeHa. Y cia0BUs NPOTEKaHUs peaklIMi HOHHOTO OOMEHa,
NOJIHBIE W COKpalIEHHbIE HWOHHBIE ypaBHEHUs peakuuil. CBoWcTBa KHCIOT,
OCHOBAHMI MCOJIEN B CBETE MPEICTABICHUI 00 3JIEKTPOJIUTUYECKON JUCCOLUALINH.
KauecTBeHHbIe peakiuy Ha HOHBI. [IoHATHE O THIPOIM3E COTIEH.

XumuyecKul 3KcrnepumeHm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEIIETOK HEOPTraHUYECKUX
BELIECTB — METAJUIOB W HeMeTayioB (rpaduTa M anMmasa), CIOKHBIX BELIECTB
(x70puaa HaTpHsl), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peaKIUu
OT BO3JACHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEIIECTB, IpOLEcca AUCCOUMALNU KHCIOT, IIEJI04e U  cojel
(BO3MOXXHO  HMCIOJIb30BAaHUE BHUAECO MATEpPUANOB), MPOBEJECHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  TNPOTEKAHUS  peakUuid HMOHHOro  oOMeHa
(oOpa3oBaHue ocaznka, BBIJCIEHHE Tra3a, oOpa3oBaHHE BOJbI), OIIBITOB,
WUTIOCTPUPYIOUIUX ~ HPHUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pa3IoKeHMs, COEIMHEHMS), pacro3HaBaHue
HEOPTraHWYECKUX BEIECTBC MOMOILBIO KaY€CTBEHHBIX PEAKI[UI HA HOHBI, pELIEHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemera/uibl 1 MX COeIUHEHUS

OO6mrast xapaktepuctTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okuciieHus. CTpoeHue M (PU3MYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — raJJOr€HOB. XMMHUYECKHE CBOIMCTBA Ha MPUMEPE XJIopa (B3aUMOAECHCTBHE
C MeTaJJlaMH, HEMETaulaMH, MeaodyamMu). XiopoBogopod. ColigHasi KHUCIOTa,
XAMUYECKUE CBOMCTBA, IIOJlyYeHWE, TNpuMeHeHue. [leiictBue ximopa U
XJIOPOBOJOPO/Ia HA OPraHM3M YeJI0BeKa. BakHenmme XJ10puabl U UX HAXOXKJICHUE B

MIPUPOJIE.
OO6mias xapakrepuctuka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,XapaKTEepPHbIE CTEINEHU okucieHusi. CrpoeHue u (GU3HMUECKUE

CBOMCTBa MPOCTHIXBEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(DUKAIIUN
KHCIIOpOJa W cepbl. XUMUYECKHE CBoOMcTBa cepbl. CepoBOIOpOd, CTPOCHHE,
buznueckue M XUMHUYECKHe CBOMcTBAa. OKCHABI Cephl Kak MpeIcTaBUTENU
KHUCIIOTHBIX OKCHJIOB. CepHasi KucjioTa,pu3M4YecKue MW XHUMHUYECKHE CBOMCTBA
(oOmme Kak mMpeaCcTaBUTENsT Kiacca KHUCIOT wucnenudpuieckrue). XuMUISCKUe
peakuuu, JeXalue B OCHOBE IPOMBIIUIEHHOIO CIIOCO0a MOJyYEHUsl CEpHOM
KUCIIOThL. [IpumeHenue cepHoil kuciotbl. CoJiM CEpHOM KHUCIIOTHI,KaYeCTBEHHAs
10



peakuus Ha cynbdar-uod. Haxoxaenre ceppl U €€ COEAMHEHUH B  MPUPOJE.
XHWMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOLEH Cpefbl COEAMHEHHUSIMU CEpbI(KUCIOTHBIE
JIOK]TU, 3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CITIOCOOKI €ro npenoTBpaiieHus. Oo1as
XapaKTEPUCTHKA 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUA. A30T, paclpocTpaHEHHWEe B MPUPOJE,
busnueckue uxuMuyeckue cpoiictBa. KpyroBopoT azora B mpupoje. AMMHAK,
ero (usmueckne WXMMHUYECKUE CBOICTBa, moiydeHne u mnpumeHeHue. Comu
aMMOHUS, UX (PU3NYECKUEU XUMHUYECKHUE CBOICTBA, MpuMeHeHue. KayecTBeHHas
peakius Ha WOHBI aMMOHHMS.A30THasi KHUCIOTa, €€ TodyuyeHue, (u3nuecKue Hu
XUMHUYECKHME CBOMCTBa (0OOIIME KakK MpEICTaBUTENsl Kilacca KUCIOT |
cnenuduyeckue). lcrnonb3oBaHMe HUTPATOB M COJIEM aMMOHHSI B KauyecTBe
MUHEpaIbHBIX YJIOOPEHUN.

XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COCIUHEHHUSIMU a30Ta
(KUCTIOTHBIE JOXKIM, 3arps3HEHUE BO31yXa, MOYBBI U BOJMOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢ocdopa, (U3NYECKHUE HUXUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u dochoprHas kucimora, GU3HYSCKHE U XHUMHUCCKHE
CBOICTBa, mnosyuyeHue. Mcnonb3oBanue QocpaToB B KadecTBE MHUHEPAIbHBIX
ya00pEHHUH.

OO6mas xapakrepucThka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YTJIEpoJ,  aJUIOTPOMHbBIC
Moau(dUKALIUKM, pAacTIpOCTpaHEHUE B TMpuUpojae, (UUYECKHE U XHUMHYECKHE
cBoiicTBa. Aacop6musi. KpyroBopot yriepoaa B npupone. OKcHabl yriepoaa, ux
bu3MYecKue 1 XUMUYECKHUE CBOMCTBA, IEHCTBHUE HA KUBBIC OPTaHU3MBI, TOTYyYEHUE
U MMpUMEHEHHE. DKOJOTHUECKUETIPOOIEMBbI, CBSI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
rUrnoTe3a rio0anbHOr0 MOTEIUICHHS KiIMMaTa, MapHUKOBBIN 3(deKT. YrompHas
KUCJIOTa U €€ coM, UX (PU3NYEeCKUe M XUMHYECKHE CBOWCTBA, MOJYyUYCHHE U
npumeHeHne. KadecTBeHHass peakiuss Ha KapOoHat- WOHBL. Mcnonp3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIILJIEHHOCTHA U CEJIbCKOM XO3SIMCTBE.

ITepBoHayvasbHBIC IOHSITUSI 00 OPraHUYECKUX BEIIECTBaX KaK O COCTUHEHUSIX
yriepojia (MeTaH, 3TaH, TUJICH, alleTUJICH, TAHOJI, TIIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble MCTOYHUKH YTIAEBOAOPOAOB (Yyrojb, MPUPOIHBIN Ta3, HePTb),
MPOIYKTHl MX mepepadoTku (OEH3WH), MX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTne 0 OMONTOTMYECKMBAXKHBIX BEIIECTBAX: KUPaAX, OCKaX, yriaeBoJaax — U UxX
ponM B KU3HM YeJoBeKa. MarepuasbHOE€ €JAMHCTBO OPTaHUYECKUX U
HEOPTaHWYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, IMOJIYyUYCHHE W
npuMeHnenue. CoeMHeHUs KpeMHus B ipupo/ie. OO1ue npeacTaBieHus 00 OKCUIe
kpemuus (IV) u kxpemuueBoit kucnore. CUIMKATHI, UX UCIOJIB30BAHUE B OBITY, B
MPOMBINLJICHHOCTH. BakHelie CTpouTeNbHbIE MaTepHasbl: KepaMHUKa, CTEKIIO,
IIEMEHT, OeToH, Xkene300eToH. [IpobrmeMbr  0Ge30macHOTO  WCIOJIB30BAHUS
CTPOUTEIBHBIX MaTEPHUAJIOB B TOBCEIHEBHOMN KU3HU.
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XumuyecKuli 3KcnepumeHm:

u3ydeHue oOpa3lloB HEOPraHUYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI,
MIPOBE/ICHNE KaYECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKAHWA, OIBITHI, OTpa)karoume (PU3NYecKrue W XUMHYECKHE CBOWCTBA
raJIOreHOB U UX COEAUHEHUN (BO3MOXKHO HCIIOIb30BaHUE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHME C oOpaslaMu XJIOpUI0B (TAJIOTE€HUJOB), O3HAKOMIICHHE C
oOpasmamu  ceppl U €€ COoeNMHEHUSIMU  (BO3MOXKHO  HCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), HAONIOCHUE TPolleccao0yTIIMBaHUs caxapa MoJl IeWCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHCIIOTHI, M3YyYEHUE XHUMHUYECKHUX CBOWCTB
pa30aBIIEHHOM CEpHOM KUCIOTHI, MPOBEJCHUE KaUeCTBEHHOM peaKIuu Ha CyJbdat-
MOH M HaOJIoZiIeHWE TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHEC (PU3UYECKUMU
CBOMCTBaMU a30Ta, (ochopa M HX COECOAUHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 0Opa3liaMu a30THBIX U (HOCHOPHBIX YIOOpEHUM, MMOTyUYEHUE,
coOupaHue, pacrno3HaBaHUE U M3y4YEHUWE CBOMCTB aMMHaKa, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U ¢ocdhaT-uOH U U3yUeHHE MTPU3HAKOB
WX NPOTEKAaHUs, B3AUMO/ICHICTBUE KOHIICHTPHUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXHO  HCHOJB30BAHUE  BHJIEOMATEPHANIOB),  W3YYEHUE  MOJENEH
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM IMPOTHBOTa3a, MOJy4YeHUEe, COOMpaHKEe, paclio3HABAaHUE U HU3YUYEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, MpOBeJeHNE Ka4eCTBEHHBIX PEaKlnii Ha KapOOHAT U
CUJIMKAT-UOHBl M W3YyYCHHE TMPU3HAKOB HUX TNPOTEKAHUS, O3HAKOMJICHUE C
MNPOAYKIMENH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHeHmeneMeTamuibl U UX COSAMHEHUSD.

MeTajuibl ¥ UX COeIMHEHUSA

OO0mrast xapakTEepPUCTHKAa XWMHUYECKUX OJEMEHTOB — METaUIOB Ha
OCHOBAHUM HXIMOJIO)KEHUS B lleproandeckor CHUCTEME XMMHYECKUX 3JIEMEHTOB
JA.UN. MenneneeBa uctpoeHusi atomoB. CTpoeHHE METAILIOB. MeTamuyeckas
CBSI3b M METAIIMYECKASKPUCTAINIMUECKAs PEIIETKA. DIECKTPOXUMUYECKUN Pl
HaIpsDKeHUN MeTaiioB. DU3nUeckue U XMMUUECKUE CBOMCTBA MeTaylioB. OO01ue
CIOCOOBI TOMy4YeHUs: MeTayioB. [IoHATHE O KOPPO3WMM METaIOB, OCHOBHBIC
CrocoOBI 3amuThl MX OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U MpOoMbIIIIIeHHOCTH. [I[eflouHble  MeTaylIb:
nojio)keHue B Ilepuoguyecko CcHUCTEME XUMHYECKHX d3yeMeHToB /JI.I.
MenpeneeBa, CTpOEHHUE UX ATOMOB, HAXOKJICHUE B TIPUPOJE.
dusznyecKkue U XMMHYECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kainus). OKCUIbI U
TUIPOKCUABI HATpUS W Kanus. [IpUMEHEHME WIEJIOYHBIX METAUIOB U HUX
COCIMHEHUM.

[I{eoyHO3EeMENbHBIE METAUIBl MarHuii W KaJbLUWW: TIOJOKEHHE B
Ilepnognueckon cucreMe xummuyeckux nemeHToB .M. Menneneesa, ctpoenue nux
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aTOMOB, HaXOXJeHUEB npupoae. OU3znyeckne 1 XMMUYECKUE CBOMCTBA MarHus U
Kaiblusl. Baxkhelmme coequHeHus Kanblusl (OKCHUJI, THAPOKCHUI, COJIHN).
JKécTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomMuHHN: TIONOKEeHWE B Ilepmogmyeckor cucTeMe — XMMHUYECKUX
anemeHToB J[.MI. MenzeneeBa, CTpOEHHME aTOMa, HAXOXKJACHUE B MPHUPOE.
Ou3nYecKre U XUMUYECKUE CBOMCTBA AMIOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHUIA
Y TUAPOKCUIA ATIOMUHUS.

Kenezo: momoxkenue B Ilepuogmyeckoil cHCTEME XMMHYECKHX 3JIEMEHTOB
JA.N. MeHnneneeBa, cTpoeHMEe aTroma, HaxoxJaeHue B Ipupoge. duszndeckue u
XUMHYECKHE CBOMCTBA skele3a. OKCHIpI, THAPOKCUIBI 1 coitu xkene3a (I1) u sxenesa
(I1),ux coctaB, CBOMCTBA U MOJyUYCHHE.

XumuyecKuli 3KcnepumeHm:

O3HAKOMJICHUE C 00pa3IlaMu METaJUIOB M CIUIABOB, X (PU3MUYECKUMU CBOMCTBAMH,
U3YYEHUE PE3yNbTATOB KOPPO3UHM METAIOB (BO3MOXHO HCIOJb30BaHHUE
BHJICOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOJIECUCTBUS OKCHAA KaJIbIUsS U HATPUS C
BOJOW (BOBMOYXHO HCIOJb30BAHHE BHUIEOMATEPUANIOB), UCCJEIOBAHUE CBOWCTB
XKECTKOMU BOJIBI,IIPOLIECCA TOPEHUS JKEeTe3a B KUCIOPO/1€ (BO3MOKHO UCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), MPU3HAKOB TPOTEKAHUS KAYECTBCHHBIX PEAKIM Ha HOHBI
(MarHusi, Kanblusi, anroMuHus, nuHka, skenesa (II) m xeneza (III), memu (II),
HaOJII0JICHUE W OMMCAHUE MPOIECCOB OKpAIIMBAaHMS IJIAMEHHM HWOHAMU HaTpHs,
KUl U KalblKsl (BO3MOXKHO MCIOJIb30BAHUE BUECOMATEPHUAIOB), UCCIICIOBaHUE
aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHUS W THAPOKCHIA IMHKA, PEIICHHEC
AKCTIIEPUMEHTAIIbHBIX 3aJ1a4 10 TeMe «BakHelme MeTalljibl U UX COSTUHECHUS.

XHMUA M OKpY KaIOLIasi cpeaa

BemectBa u marepuanbl B MOBCEJHEBHOM KM3HU 4YeoBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XUMUUYECKUX peakiuil B ObiTy. [lepBas momoib npu
XAMHYECKUX 05KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpY’Karolleld cpeapl (MpeaesibHas JIOIyCTHMAas
KoHIeHTparus BemiecTs (nanee — [1IK). Ponb xuMuu B pelieHun SKOJOTHUYECKUX
po0aem.

Xumuueckul 3KCriepumeHm:

M3ydeHue o0pasioB MaTEPHAIOB (CTEKJIO, CIUIaBhl METAJIOB, TOJIMMEPHBIC
MaTepualbl).

MexcnpedmemHsie ceA3u

Peanuzanus MCXKIIPECAMCTHBIX CBSI3EH IIpu HU3Yy4YCHUHW XHUMHHU B 9 xiacce
OCYHICCTBIACTCA HYCPC3 HUCIIOJIIB30BAHHUC KakK O6HII/IX CCTCCTBCHHO-HAYYHbIX
HOH}ITI/Iﬁ, TaKH HOHHTPIfI, SABIIAIOIIHUXCA CUCTCMHBIMHA JIA OTACIBHBIX ITPECAMCTOB
CCTCCTBCHHO- HAYYHOI'O IIUKJIA.

O6H.II/I€ CCTCCTBCHHO-HAYYHbIC ITOHATHA: H&y‘lHBIfI q)aKT, IrumnoTe3a, 3aKOH,
13



TEOpHs, aHalW3, CHUHTE3, Kilaccu(UKaIus, TMePUOTUIHOCTh, HAOIIOACHHE,
OKCMIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHUE, MOJEIb, SBICHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

dwusuka: MmaTepusi, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIN, ©30TOIIbI,
paIMOaKTUBHOCTh,  MOJEKYJa,  DJJICKTPUYECKHA  3apsl,  IPOBOJHHUKH,
MOJyIPOBOTHUKH, JTUIJNCKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa,ra3, pacTBOp, paCTBOPUMOCTh, KPUCTATIINYECKAs
peméTka, CIuIaBbl, (PU3NYCCKUE BEIIMYNHBI, CIUHUIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COTTHIIE.

buonorust: ¢orocunTes, apixanue, Omocdepa, ’3KocucTeMa, MUHEPATHHBIC
yI00peHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEILHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, TOJIE3HBIE
UCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHUS TIPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCA B X0Ji¢ OOyYeHHUS XMMHHM B €IWHCTBE y4eOHOU U
BOCITUTATEILHOM JIEATEILHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMU POCCUHCKIMHU
COIIMOKYJBTYPHBIMUA U JIyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, TPUHSATHIMH B
oOIIecTBe MpaBWIaMH W HOPMaMmH MOBEAEHHS M CHOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLUATM3AINN 00yUYaIOITIXCS.

JIndHOCTHBIE  pe3ynbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOW TIO3UTHUBHBIX IICHHOCTHBIX OPHCHTAMA W
pacIIMpeHne ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) maTpMOTHYECKOr0 BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
U HAYYHOMY HACJICJMIO, TOHMMAHHUS 3HAYCHHS XHMHUYECKOHW HAyKH B JKHU3HH
COBPEMEHHOT0 00111eCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHON HH(pOpMAIMEH O
MIEPEIOBBIX JIOCTIDKCHUSAX M OTKPBITUSAX MHPOBOM M OTCUYCCTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTHB HAyYHBIX 3HAHUSAX 00 YCTPOWCTBE MUpPA U OOIICCTRA,

2) TPaKAAHCKOT0 BOCTIUTAHMSA:

IIPEICTABICHUS. O COLMAJIBHBIX HOPMaxX M IPaBUIAX MEXKINYHOCTHBIX
OTHOUIEHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM, y4eOHO- HCCIEAOBATEeNIbCKOM,  TBOPYECKOM M  JIpyrux BUAAX
JESITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM MAEATEIbHOCTH MpH
BBIMIOJJTHEHUM y4€OHBIX, I103HABATEIbHBIX 3a]a4, BBINOJHEHUH XHUMUYECKUX
JKCIIEPUMEHTOB, CO3JaHUU YUYEOHBIXIIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
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N B3auMOIIOMOIIM B IIPOLCCCE TOU y‘lC6H0ﬁ JACATCIBHOCTH, T'OTOBHOCTHU
OLICHUBAaTh CBOE IIOBCACHHUEC U IMOCTYIIKH CBOHX TOBapI/IIJ_[eﬁ C Io3unun
HPAaBCTBCHHLBIX H ITPABOBLIX HOPM C y‘{éTOM OCO3HaHUuA HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB;,

3) HeHHOCTH HAYYHOT'0 TIO3HAHMS:

MHPOBO33PEHYECKHUE MPEJCTABICHUS O BEIIECTBE U XUMUYECKOM pEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKHM M COCTaBIISAIOIINE
OCHOBY [JIsl IOHUMaHHUs CYIIHOCTH HAay4YHOW KapTHHBI MHpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MNPUPOJBI, B3aUMOCBS3AX YEJIOBEKA C
IPUPOIHON CPEAOid, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

II03HABATEJIbHBIE MOTUBBI, HAIIPaBJICHHBIC HA IIOJIy4CHHE HOBBIX 3HAHUH 110 XUMUH,
HEOOXoauMble JUisl  OOBSCHEHHS HAOMI0JaeMbIX IPOIECCOB W  SIBJICHUM,
N03HABaTEJIbHOM, MHPOPMALIMOHHON M YWUTATENbCKOW KYJBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YeOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JIOCTYNHBIMA TEXHUYECKUMH CpPEACTBAMU HH()OPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHUIO M I[O3HAHMIO, JHOOO3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HCCIEAO0BATENIbCKOM
JESTEIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBJIIEHHOCTH M YPOBHSI OOy4eHHUS B
JlaTbHEHIIEeM;

4) dpopMupoBaHUA KYJIbTYPhI 310POBbSI:

OCO3HAaHWE IICHHOCTH JKW3HU, OTBETCTBCHHOTO OTHOIIECHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KM3HU, OCO3HAHUE TOCIEJACTBUU H
HETMPUATUE BPETHBIXIIPUBBIYCK (YIOTPEOICHHSI aIKOT OIS, HAPKOTUKOB, KYpEHHS),
HEOOXOJIMMOCTH COONIIOZICHUST TpaBUil  OE30MACHOCTH TMPU  OOpaIlleHUuu C
XUMUYECKMMH BEIIECTBAMH B OBITY U pEaIbHOM KU3HU;

5) TPy10BOTO BOCIIUTAHMS :

MHTEpeC K MPaKTUUIECKOMY M3yUeHUI0 Tpodeccuil U Tpyaa pa3iuyHoOro poja,
YBa)XEHUE K TPYAY U pe3yJIbTaTaM TPYAOBOMU I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS TOpPEeIMETHBIX 3HAHUM 1O  XWMHUH, OCO3HAHHBIH  BBHIOOD
WHUBUyJIbHOM TPAeKTOPHUH MPOAOHKEHHS] 00pa30BaHUs ¢ YYETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON PO ECCUOHAIBHOMN ACSTEIHPHOCTU U PA3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B MPO(eCcCHOHATBHOU Cpee;

6) IKOJIOrHIecKOro BOCTIMTAHMA:

HKOJIOTMYECKU 1EIeCO00pa3HOE OTHOIIEHHE K TMPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUs, IOHUMaHUE IIEHHOCTH 3/I0pPOBOTO U
O0e3onacHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nYeCKOMY U TICUXWYECKOMY 30pPOBBIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS
npaBui 0€30MaCHOTO MOBEIEHUS MTPU pabOTe C BELIECTBAMU, a TAK)KE B CUTYallUsX,

YIPOKAIOWIMX 30POBbIO MKU3HU JIHOJIEH;
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CIIOCOOHOCTH MPUMEHSATh 3HaHUs, NOJy4aeMble TP HU3YUYEHUH XUMUH, AJIs
peleHns 3a1a4, CBA3aHHbIX C OKPY KAIOIIEW IPUPOJHON CPEAOU, IS MOBBILICHUS
YPOBHSL ~ DKOJIOTMYECKOM  KYJbTYpBl, OCO3HAaHHS IJIOOATBHOIO  XapakTepa
HKOJIOTMYECKUX NPOOJIEM M MyTel MX pElIeHUs: MOCPEACTBOM METOJ0B XUMUH,
DKOJIOTMYECKOTO MBIIUICHUS, YMEHHs PYKOBOJICTBOBATHCS UM B IIO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMAJILHOM IPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B cocraBe wMmeTanpeIMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAUYMMbIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATHS (3aKOH, TEOpHA,
NPUHIUI, TUIIOTE3a, (PAaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMETaX U IMO3BOJIIOT Ha
OCHOBE 3HAHMI U3 3TUX NMPEAMETOB (DOPMUPOBATH NPEJCTABICHUE O LIEJIOCTHOU
Hay4YHOI KapTUHE MHpa, W  YHUBEpCAJIbHbIE  YyueOHbIE  JIEUCTBUSA
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYIISTUBHBIC), KOTOPhIE 00ECIEYHBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K  CaMOCTOSITEIbBHOMY  IUIAHUPOBAHUIO  H
OCYIIECTBICHUIO yUeOHO! AESITEIbHOCTH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIC AeCTBUS
Bba3oBble joruveckue aecTBUS:

YMEHHSI UCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHATUM (BBIAETSATh UX XapaKTEpPHBIE
MPU3HAKHU, YCTAHABIMBATh B3aHMMOCBA3b c JIpYTUMHU MOHATHUSIMU),
HCIIO0JIb30BaTh MOHATUSL I OOBSCHEHUS OTIENbHBIX (DAKTOB M SBJICHUH,
BBIOMPATh OCHOBAHUS M KPUTEPUUJIS KIACCU(PUKAIIMN XUMUYECKUX BEIECTB U
XUMHUUYECKUX PEaKIMii, yCTaHaBIMBATh MPUYUHHO-CIEIACTBEHHBIC CBSA3U MEXIY
O0OBEKTaMH U3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYyKTUBHBIE,
JeTYKTUBHBIE, 10 aHAJIOTUH), 1eTIaTh BHIBOJIBI U 3aKITIOYCHUS;

YMEHHE TMPUMEHATh B TMPOIECCe TMO3HAHUS TOHATUSA (TPEAMETHBIE U
METanpeIMETHBIE), CHMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATH ITUPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUW 3HAK (CMMBOJ JJEMEHTa), Xumudeckas ¢Gopmysia U ypaBHEHUE
XUMUYECKONPEaKIuu — MPHU PEIIeHNH Y4eOHO-TI03HABATENBHBIX 33/1a4, C YIETOM
ATUX MOJICJIBHBIX TMPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3Y9aeMbIX 00OBEKTOB — XUMHYECKUX BEIIECTB U XUMUYECKUX PEAKIIHA,
BBIBJISITE  OOIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MPOIECCaX U SBJICHUSIX.

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBYA.
YMEHUE HCIIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAYECTBE WMHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI 1711 (HOPMUPOBAHUS TUIIOTE3BI O TIPOBEPKE

IMPaBUJIbHOCTH BbICKA3bIBACMbBIX Cy}KﬂeHHﬁ;
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npuoOpeTeHre OIMbiTa MO T[UIAHUPOBAHUIO, OpPraHU3allid M MPOBEACHUIO
YYEHHUYECKHX JKCIIEPUMEHTOB, YMEHME HaOIoAaTh 3a XOJOM Mpollecca,
CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3yJbTaT, PopMyJIUpoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3YJIbTaTAMIIPOBEIEHHOTO OIBITA, UCCIAEA0OBAHMS, COCTABIATh OTUET O
poJiejaHHoM padoTe.

Pa6ora ¢ unopmanueii:

yMEHUE BBIOMpaATh, AHATU3UPOBATH M HWHTEPIPETUPOBATH HWH(OpPMAIUIO
Pa3IMYHBIXBUIOB U (POPM MpPEACTABICHHUS, MOTy4aeMyl0 U3 pa3HbIX UCTOYHUKOB
(HaydyHO- TIOMYJISIpHAs JUTEpaTypa XUMHUUYECKOTO COJACpPKaHUS, CIPaBOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTHYECKH OIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(DOPMAITHIO;

YMEHUE TPUMEHATHh PA3JIUYHbIE METOAbl M 3alpoChl NpHU TMOHUCKE U OTOOpE
UHGOpPMAILlMU M COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUISI BBIIOJHEHUS
y4eOHBIX UIIO3HABATENbHBIX 3aJa4 OMPENEIEHHOTO TUIA, IPUOOPETEHNE ONbITA B
00JJaCTH UCHOJIb30BaHUSI ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIB30BaHUSA PA3JINYHBIX ITIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHOBBIOMPATh ONTUMAJIbHYIO (POpMY NpeAcTaBIeHUs UHPOpMALUU U
WUIKOCTPUPOBATh PELIAEMBIE 3a1a4d HECJIOKHBIMU CXEMaMH, AUarpamMMaMy,
apyrumu popmamu rpadUKun UX KOMOMHALMSIMUY;

YMEHUE MCIOJb30BaTh W AaHAJIM3UPOBaTh B TMpolecce Y4YeOHOW U
UCCIIEIOBATENbCKON AESITEIbHOCTH UH(OPMALIMIO O BIMSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOI'0 XO3AKMCTBA M TPAHCIOPTA HAa COCTOSIHHE OKPYKAOLIEW NPUPOIAHOU
CpEBbL.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC YUyeOHbIe elHCTBUA:

yMEHUE 33/1aBaTh BOMPOCHI (B XO/I€ IMajora u (MJIk) TUCKYCCUHN ) TIO CYIIIECTBY
oOcyxnaemMoi TeMbl, (OPMYIHpPOBaTH CBOU IMPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHMSI IPEAJIOKEHHOM 3a1a4u;

NpuoOpETEHHNE OMbITa MPE3CHTAIIMH PE3YJIbTATOB BBHIITOJHEHUSI XUMUYECKOTO
AKCIIEpUMEHTA (JJaO0PATOPHOTO OMBITA, JIAOOPATOPHOU pabOTHI MO UCCIEAOBAHUIO
CBOICTB BEIIECTB, YIYEOHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IO3HABATEIBbHON U
UCCIIEIOBATENbCKON JEATENBHOCTH NPU PELICHUH BO3HUKAIOIIMX MpOoOJeM Ha
OCHOBE yuéTa OOIIUX MHTEPECOB U COIJIACOBAHUS MO3UIMI (00CYyXIeHUs, OOMEH
MHEHUSIMH,

«MO3TOBBIE MITYPMbD», KOOPAWHALMS COBMECTHBIX JEWCTBUN, OINpeiesieHue
KPUTEPUEB IO OLIEHKE Ka4eCTBa BBIIIOJIHEHHOW paboThI U ApyTHE);

PeryjsiTuBHbIe YHHBepCaJibHbIEe Y4eOHbIEe eHCTBUS:
YMCHHC CaMOCTOATCIIBHO OIPCACIIAThL LHCJIU ACATCIbHOCTH, INNIAHUPOBATD,
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OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JIeATEIIbHOCTh, BEIOMpaTh Hauobosee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS YUSOHBIX U
MO3HABATENIbHBIX 33]]a4, CaMOCTOATEILHO COCTaBJIATh WM KOPPEKTUPOBATh
MPEIOKEHHBIM  aJTOPUTM JIEMCTBUK MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX U PEaKLHUsX,
OIICHMBATh COOTBETCTBHE IMOJYYEHHOTO pe3yjbTaTa 3asBJICHHON IIeJH, yMEHUE
UCITI0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MpEJjIaraeMble B YCIIOBUU 3a1aHHM.

IHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pE3YyJbTaTOB IO OCBOEHUIO 00A3aTEIbHOIO
COJIEp>)KaHMs, YCTAHOBJIEHHOTO JaHHOW QenepasbHON paboyeil mporpamMmon,
BBIJICTISIFOT: OCBOCHHBIE OOYYAIOIMMUCS HAy4YHbIC 3HAHUS, YMEHUSI U CIOCOOBI
JNeucTBul, crnenuduueckue s NPEeIMETHOM o0jacTh «XHUMHS», BUJIBI
JEATCIbHOCTH 10  TOJYYEHHI0O HOBOTO 3HAHUS, €ro HHTEpHpeTalu,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAITUsX.

K xonIy 00yueHus B 8 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTPakaTh C(HOPMUPOBAHHOCTh Y OOYYAIOIIMXCS YMEHUH: PAaCKPHIBATH
CMBICJI OCHOBHBIX XMMUYECKUX MOHSATHUMI: aTOM, MOJIEKYJIa, XUMUYECKUN JJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOIHAS),
BAJICHTHOCTb, OTHOCHUTEJIbHAsI AaTOMHAsl WM MOJICKYJSIpHAs Macca, KOJIWYECTBO
BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas IO XHUMHUYECKOIO JJIEMEHTa B
COCIMHEHUH, MOJISIpHBIA  OOBEM, OKCHUJ, KHCIOTa, OCHOBaHHUE, COJlb,
AIEKTPOOTPULIATENIBHOCTh,  CTEIIEHb  OKHUCJICHMS, XUMHYECKas  peakuus,
KJ1accuuKalus peakiuid: peakiuu COeIUHEHUsI, PeaKIU Pa3JIOKEHHUS, PEeaKIun
3aMeIeHUs], peaKkIMu OOMEHa, 9K30- M JHJIOTEPMHUYECKUE PEaKIUU, TETJIOBOU
addext peakuuu, SIpO aroMa, ICKTPOHHBIM CION atroma, aTOMHas OpOUTaIb,
pagnyc aToMa, XMMUYECKasl CBS3b, MOJSAPHAS W HEMOJISIpHAs KOBAJICHTHAS CBS3b,
MOHHAs CBsI3b, WOH, KAaTHOH, aHWOH, pacTBOpP, MaccoBas JOJisI BELIECTBA
(TpolieHTHAs! KOHIICHTPAIlUs) B pacTBOPE;

WJUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMUMHUYECKHUX [OHSITUA U
MPUMEHATH YTUTIOHATHS TIPU ONMCAHUU BEUIECTB U UX MIPEBPAICHUN;

UCIIO0JIb30BaTh XMMUYECKYH0 CUMBOJIUKY JIJII COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIUM;

OTpEENsITh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIMHCHHSX,
CTEMCHb OKHUCJICHUS JJIEMEHTOB B OMHAPHBIX COCIWHECHUSX, MPUHAIJICKHOCTD
BEILIECTBK OMNpEIeIEHHOMY KJIACCy COCIUHEHHUH 10 (opMysiaM, BUJ XUMHUUYECKOM
CBSI3U (KOBaJICHTHAS U MOHHAs) B HEOPTAHUYECKUX COCMHEHUSAX;

packpbiBath  cMmbicn  Ilepuommueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATHIIOHUMAHHUE MTEPUOTUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIEMEHTOB OT WX MOJIO)KEHUA B [lepronnueckoil cucteMe, 3aKOHOB COXPAaHECHUS
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Macchl BEIIECTB, NOCTOSIHCTBA COCTaBa, ATOMHOMOJIEKYJISIPHOTO YY€HHMs, 3aKOHA
ABorajipo;

ONMKCHIBATHL W XapakTepu3oBaTh TaOmuuHyio ¢opmy Ilepuognueckoit
CUCTEMBI XMMHYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAsE moarpymnma (A-
IpyImna)» u
«moboynast nmoarpynmna (b-rpynmna)», maneie U OOJbIINE TMEPUOBI, COOTHOCHUTD
o0O3HaueHusi, KoTopble wumeroTcs B Tabmuue «llepuoanueckas cucrema
xuMudeckux snemMeHtoB .M. MenzaeneeBa» C 4YHMCIOBBIMH XapAKTEPUCTUKAMHU
CTpPOEHHUS aTOMOBXMMHMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, oOlLIee YHCIIO
AJIEKTPOHOB U paclpeieleHUE UX MO SJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIleCTBa,
XMMHUYECKHE PEaKIUH (110 YHUCIYy U COCTaBy YYacTBYIOIIHMX B PEaKIHU
BEILECTB,I0 TEIIOBOMY 3P (DEKTY);

XapaKkTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA BEILECTB
pa3IUYHBIX KJACCOB, TOJATBEpPXKAas OMNHCAaHUE NPUMEPAMH MOJIEKYJISPHBIX
YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAaY€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH NPOTEKAHUS XMMHYECKUX MPEBPAICHUA B pa3IMYHBIX
YCIIOBHSIX;

BBIYHUCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJTIO XHMHYECKOIO 3JIEeMEHTa 1Mo (opMyJie COCIUHEHHS, MACCOBYIO
JIOJTF0 BEIEeCTBa B PAacTBOPE, MPOBOJMWTH PACUETHI MO YPaBHEHUIO XHMHUYCCKOM
peakIuu; MPUMEHSATH OCHOBHBIE OTIEPAIIMH MBICITUTESIILHOMN JIEATeIbHOCTH — aHATN3
U CUHTE3,CpaBHEHHE, 0000IIeHNEe, CHCTEeMAaTH3aINI0, KIIacCH(UKAIIHIO, BBISIBJICHUC
IMPUYMHHO- CIICICTBEHHBIX CBSI3€H — JUISI M3y4YCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKINi, eCTeCTBEHHO-HAyYHbIE METO/IbI TTO3HAHUS — HAOIIOJCHUE,
U3MEpEeHUe, MOACITMPOBAHUE, SKCTICPUMEHT (PEaTbHBIM M MBICIICHHBIN ),

CJIeOBaTh MPaBWJIaM TOJIb30BAHUS XUMHUUYECKOHN MOCYA0M M JTabOpaTOPHBIM
o0opyJIOoBaHMEM, a TaKXke TMpaBWjaM oOOpalieHuss ¢  BEIIeCTBaMU B
COOTBETCTBUH C WHCTPYKIUSMU IO BBIMOTHEHUIO J1a0OPATOPHBIX XHUMHYECKUX
OMBITOB TIO TOJYYECHHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (BOIOpOJIA M
KHCIIOpOJia), TPUTOTOBJICHUIO PACTBOPOB C OIpPEAEIEHHON MaccoBOM JoJei
PacTBOPEHHOIO BEIIECTBA, TUTAHUPOBATH UIIPOBOIUTHh XUMHUECKHE SKCIICPUMEHTHI
M0 PACIO3HABAaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIBI0 WHIUKATOPOB
(;rakmyc, dheHondTarenH, METUJIOPAHXK U APYTHUe).

K koHI1y 00yuenus B 9 kiacce npeiMeTHbIe pe3yibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh y 00YYaIOIIUXCSI YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUI: XUMHUYECKUH AJIEMEHT,
aToOM, MOJIEKyJla, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO,
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BaJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTb, CTENEHb OKUCICHUS, XUMUYeCKas
peaxius, XUMHUIecKasl CBA3b, TETIOBOM 3 (EKT peaKinu, MOJIb, MOJIIPHBINA 00BEM,
pacTBOp, JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAs IUCCOLMALINS,
peaKuy HOHHOTO OOMeHa, KaTajau3aTop, XMMHUECKOe paBHOBECHE, OOpaTUMBbIE U
HEoOpaTUMBbIe peaxIu, OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEaKIIHH,
OKHCIIUTENNb, BOCCTAHOBUTENIb, OKHUCIEHHE M BOCCTAHOBJIEHHE, aJUIOTPOIHMS,
aMm(pOTepHOCTh, XUMHUYECKasl CBs3b (KOBAJIEHTHAS, MOHHASA, METaJUIMYEeCcKas),
KpUCTAJTMYECKas peméTka, KOPPO3usl METAJIOB, CIJIaBbl, CKOPOCTh XUMHUECKOH
peakuuu, npeenbHo fonycrumas koneHtpanus [1IK Bemectsa;

WIIIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX IOHATHH U
MPUMEHSATDH 3TH MOHATHUS TIPU OMHCAHUN BEUIECTB U UX MPEBPAILCHUH;

MCIIOJIb30BaTh XUMHUYECKYIO0 CHMBOJIMKY JIJISl COCTaBIeHUS ()OPMYJI BEIIECTB U
YPABHEHUN XUMHUUYECKUX PEAKLINM;

ONpEAENATh BAJICHTHOCTb MU CTENEHb OKHCIIEHUS XUMUYECKUX 3JIEMEHTOBB
COCMHEHHSIX Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K OINpPEACIEHHOMY
KJIaCCy COEAMHEHUH 1Mo (popMyiaM, BUJ XUMUUECKON CBsI3U (KOBaJEHTHas, HOHHA,
MeTaJlJINYecKasi) B HEOPraHWYECKUX COCOUHEHMSIX, 3aps]] MOHA MO XUMHYECKOH
dbopmyIie, xapakTep cpeabl B BOTHBIX pACTBOPAX HEOPTaHUIECKUX COCIUHEHUH, THII
KPUCTAIUTMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIica [lepuommyeckoro 3akoHa J[.M. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHME: ONMHUCHIBATh M XapaKTEPHU30BaTh TAOJIUYHYIO
dbopmy Ileproguueckoil cCHCTEMbl XUMUYECKHUX DJIEMEHTOB: Pa3iMyaTh MOHSTHUS
«rnaBHas noarpynmna (A-rpynna)» u «mnobounasa noarpynna (b-rpynma)y», mainele
U OoJyiblllM€ TEPUOJbI, COOTHOCUTh OOO3HAUYEHHs, KOTOpblE HMMEKTCI B
NEePUOIMYECKON  TabNuUIe, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX BJIEMEHTOB (COCTaB W 3apsja sapa, OOLIee YHUCIO D3JIEKTPOHOB U
pacrpeielicHue UX 10 JECKTPOHHBIM CJIOSIM), OOBSICHATH 00OIIHME 3aKOHOMEPHOCTH B
W3MEHEHHH CBOWCTB AJIEMEHTOB M HUX COEAUMHEHUIB Mpeenax MajblX NEPUOJO0B U
IJIABHBIX MOATPYII ¢ YY4ETOM CTPOCHUS UX AaTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE OJIIEMEHTHI, HEOPTaHMYECKHE BEIECTBa,
XUMUYECKHE peakuuu (M0 YUCIy M COCTaBy YYacCTBYIOIIMX B PEaKIMU BEILECTB,
no TerioBoMy A(h(dEeKTy, MO0 HU3MEHEHHIO CTETECHEW OKHCICHUS XUMHUYECKHUX
AJIEMEHTOB);XapaKTepPU30BaTh (OMUCHIBATH) OOIIHME U CHEU(DUIECKIE XUMHUIECKUE
CBOMCTBa MPOCTHIX W CIOXKHBIX BEHIECTB, MOATBEPXKIasi OMUCAHUE TPUMEPAMHU
MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON TUCCOIMAIIMU KUCIIOT, IeJI0Yeil U
COJICH, MOJTHBIE U COKpPAIIEHHbIE YPABHEHUS PEAKIM HOHHOTO OOMEHa, YpaBHEHHUSI
peakiui, TMOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUYECKOW CBS3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKkpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
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MOCPECTBOMCOCTABJICHUS AJICKTPOHHOTO OaaHca dTUX PeaKInid;

MIPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHUA,
BO3MOYKHOCTHUIIPOTEKAHUS XUMHUYECKUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBHSIX;

BBIYHUCIISITh OTHOCHUTEIBHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJTIO0 XUMHUYECKOTO AJIEMEHTa 0 (hopMyJie COSTUHEHH S, MAaCCOBYIO JIOJTIO
BEII[ECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHECHUIO XHMHUYECKOW PEaKIIHH;

coOro/IaTh TpaBUjia TOJIB30BAHUS XUMHUYECKOW TMOCYI0H M JTa0OpaTOPHBIM
o0opy/oBaHHEM, a TaK)Xe IMpaBUiIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUU
C HUHCTPYKIMSAMHU 110 BBIMOJHEHUIO Ja0OPATOPHBIX XHWMHUYECKHUX OIBITOB IIO
MOJTYYCHUION COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHUaKa U YTIICKUCIIOTO Ta3a);

IIPOBOJIUThH PEAKIIUU, TMOATBEPKIAIONINEC KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BCIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHI-, OpOMUA-, HOAWI-, KapOOHAT-,
docdar-, cumukar-, cyibdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS W WOHBI
W3YUYCHHBIX METAJUIOB, IMPUCYTCTBYIOIHME B BOJHBIX PAcTBOpaX HEOPTaHMYECKUX
BEIIICCTB;

IPUMEHSITh OCHOBHBIC OIEPAIIMH MBICIUTEILHON JCATEILHOCTH — aHau3 U
CUHTE3, CpaBHEHHE, O0O0O0OIleHHEe, CHUCTEeMaTU3alluI0, BBISBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBS3EH — JIJI U3yUCHHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIHA,
€CTeCTBEHHO- HAay4yHbICE METOJbl TIO3HAHHMS — HaAOMIOJCHUE, HW3MEpeHue,
MOJICJIMPOBAHUE, SKCIEPUMEHT(PEATIbHBINA U MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumenoBanue pa3jiesioB duekTpoHHbIE (LM (POBbHIE)
KoHnTtpoJbHbie IIpakTHYeckue
n/n U TeM NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepeoHayanbHbIe XHMHYECKHE MOHSATHSI
XuMusi — BaKHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' IPaKTUYECKOM https://m.edsoo.ru/7f41837c
JIeSATETLHOCTH YeJIOBEKa
Berecrsa 1 xumMuueckue bubnunoreka LIOK
1.2 15 1
peakuuu https://m.edso00.ru/7f41837c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosayx. Kucnopos. 6 bubmmoteka IIOK
' IToHsATHE 00 OKCUIAX https://m.edsoo.ru/7f41837c
Bonopon. Ilonsatue o bubmuoteka [IOK
2.2 8 1
KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsiTue 5 1 1 but6mmorekxa [IOK
' 00 OCHOBaHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI BuG 110K
noImoTeKa
2.4 11 1 1
Heop raHquLCKHX https://m.edsoo.ru/7f41837c
COCTMHEHU N
Htoro no pazneny 30
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Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuveckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

Ilepronnueckuii 3aKOH U

IIepnoanueckas cucrema
bubnunoreka LIOK

3.1 . 7
XHMHUECKHX DIIEMEHTOB J| https://m.edsoo.ru/7f41837c

U. Menpneneesa. Ctpoenue
aToma

XUMHYECKASA CBI3b.

OKHCITUTENTBHO- bubnuoreka [{OK
3.2 8 1
BOCCTAHOBHUTEJILHBIC https://m.edso0.ru/7f41837¢c
peakiuu
bubnuoreka [{OK
)4 15
TOTOTI0 paspery https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [OK

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

OBILIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 08 4 >
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' Py - ~€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . by ' o https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSANHCHUS
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Uroro mo pazneny 25

Pazgen 3. MeTaJJIbI M MX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiiiie MeTalibl U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BerectBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 bubnmorera IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
IOYPOYHOE IINIAHUPOBAHMUE
8 KVIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasnubie IIpakTuyeckue
n/n Bcero u3ydyeHusi odpa3zoBaTejibHbIE
padoThI padoThI
pecypcebl
[Ipenmer xumuu. Ponb xumun B but6mmoreka [IOK

JKM3HHU 4ejIoBeKa. Tela 1 BelecTBa

https://m.edsoo.ru/ff0d210c
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IlonsTue o METOAaxX IIO3HAHUA B

bubnunoreka LIOK

2
XUMUU https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpUU U PUEMBI bubnmnoreka HOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl bubnuoreka [{OK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2

5 «II’)aS eJICHUE cﬁeceﬁ (Ha mpumepe buomorexa LIOK

a . bHUMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOW COJIH )»
6 ATOMBI 1 MOJICKYJIBI buomorexa LIOK
Y https://m.edsoo.ru/ff0d2a6c

7 XUMHUUYECKHE PJIEMEHTBI. 3HAKU bu6mmoteka IIOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U ClOXKHBIE BEIIECTBA bubmorexa LOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmorexa LOK

yp y https://m.edsoo.ru/ff0d2d50
3aK0OH MTOCTOSTHCTBA COCTaBa BEIIECTB.

10 Xumuueckas popmyna. BanenTHocTh bubmmorexa LTOK

pMyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX IJIEMEHTOB

11 OTHOCHUTENBHAS aTOMHAS Macca. bubnuotexa [JOK
OTHOCHUTENBHAS MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10715 XUMHAYECKOr0O bubnmorexa LIOK
3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemectBa. Mob. bubnuoteka [JOK

MousipHas macca

https://m.edsoo.ru/ff0d5230
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14 dOusndecKkue U XUMUYCCKHEC SIBIICHUS. bubnunoreka LIOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku U yciioBUs IPOTEKAHUS bubnuoreka [JOK

15 .

XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJim4ecTBa, Macchl

17 BEIIECTBA 110 YPaBHEHUSM bubmorexa LIOK

B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PeaKIIHii
Krnaccudukanus XaMHIECKUX

18 €aKIui (COCTMHCHUS, PA3IIOKCHHUS bubmmorexa [JOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O6o0uieHue u bubmmorexa LIOK
t AHCT: Hj https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHHUH

20 KonTtponbHas padora Nel no reme 1 bubmmnoreka HOK
«BemecTBa 1 XUMHUYECKUE PEAKLIUD) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmechk ra3zos. Cocras

21 Bo3ayxa. Kucimopong — sieMeHT u bubmorexa LOK

yxa- P https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCIIopo/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
Pona {peaxtl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 06 okcumax
CriocoOsI MOTy4eHHs KHCIIOpO/ia B
23 1a0b0paTOpPUH U IPOMBIIIIICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
24 TemnnoBoit 3¢ ekt xumMuueckoit bubnuorexa [IOK

pCaKknuu, NOHATUC O

https://m.edsoo.ru/ff0d4790

27



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TEPMOXMMHUYECKOM YPaBHEHUH, IK30-
U DHIOTEPMUYECKUX PEaKLUAX

TormBo (HedTh, yroib U METaH).

bub6numoreka [IOK

2
5 3arps3HeHue BO3AyXxa, CIOCOOBI €ro httos://m.edsoo.ru/ff0dAcda
MIPEIOTBPALICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «ITonmyyenue u coOnpanue bubmmorexa HOK
Y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3yYCHUE €TO CBOWCTBY
97 Bomopon — anemeHT 1 mpocToe bubnunoreka LIOK
BeliecTBO. HaxoxxaeHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
08 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa LIOK
29 IT
OFPITHE O KHCTOTAX 1 COTX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
31 «ITonyuenne u coOupanue Bogopoaa bubmorexa [JOK
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
W3Y4YEeHHE €r0 CBOMCTBY
39 MossipHblii 00BEM ra30B. 3aKOH bu6muoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béMa, KOJIMYeCTBa
33 BEIIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienus 00EMOB ra30B 10
bubnmnoreka LIOK
34 YPaBHEHHIO pEakIiy Ha OCHOBE

3aKO0HA 00BEMHBIX OTHOIICHMI Ta30B

https://m.edsoo.ru/ff0d5708
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35 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. ITonsitue 00 bubmuorexa [IOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTeb.

37 Hacsimenaslie 1 HeHACHIILICHHEIS bubmuorexa [IOK
pacTtBopbl. MaccoBasi 10J1s1 BelleCcTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padora Ne 5 o Teme

38 «IIpuroToBiieHHE PaCTBOPOB C bubnuorexa [{OK
onpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTponbnas pabota No2 mo teme 1 bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Okcupl: cocTaB, KjIacCUpUKaIus, bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK

’ https://m.edsoo.ru/ff0d664e

aM(pOTEPHBIX OKCHUJIOB

42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u XMMHU4YECKHE CBOMCTBA bubmuoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, kimaccudukanus, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyuyenue u XMMHUYECKHE CBOMCTBA bu6bnuorexa [IOK

KHCIIOT

https://m.edsoo.ru/ffOdfee2

29



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa,

46 CIOCOOBI MOTYYCHHUSI, XUMUYECKUE bubmmorexa [JOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
I'eneTnyeckas CBS3b MEKIY
48 KJIACCAaMH HEOPTraHUIECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O60061eHre U cucTeMaTH3aus bubnnoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9ch2
KonTponbnas pabota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX 1 bubmorexa LOK
. P https://m.eds0o.ru/00ad9ela
COeTMHEHU I
[TepBbIe OMBITKY KIACCH(PUKAITUN
51 XUMHYECKHX 371eMeHTOB. [loHsiTHE O bubmorexa LOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoaHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [lepuoanueckas cucrema bubmuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepwosl, TPYIIIIEL, 11O TIITBI bubmorexa HOK
PHOZBL, TPYTIHEL, NOMPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnmnoreka [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CTpoeHue IEKTPOHHBIX 000JI04EK

. bubnuorexa [JOK
55 aToMoB 3JieMeHTOB [leprnoandeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KEHHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue llepuonnueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U NTPAKTUKU. [I. bubnuoreka [IOK
N. MenaeneeB — y4€HbIM, M1€1aror 1 https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnorexa [JOK
58
XUMHYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nunorexa LIOK
59 Hortast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMHYECKas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipas bubmuoreka [IOK
XAMUYECKas! CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 (TeIIeH OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OxucIuTeNr U BOCCTAHOBUTEIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
KonTponbnas padota Ne4 o teme
65 «Ctpoenne atoMa. XUMHYECKast 1 bubmmorexa [JOK

CBA3b»

https://m.edsoo.ru/00adb486
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66 PesepBHelil ypok. O6o00mICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O6o0mIeHHE 1 1 bubnmnoreka HOK
cUucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ad9ch2
68 PesepsHrlil ypok. O60o0mienue u 1 bubmmoreka [JOK
CHCTEMAaTHU3alNs 3HAHHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypchbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
bu6mmoreka [IOK
1 cHUCTeMa XMMUYECKuX 3j1eMeHToB /. U. 1
https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmorexa LHOK
p p https://m.edso00.ru/00adb6b6
MIePHOJIOB
3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOpPraHWYEeCKUX BEIIESCTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUUYECKOM CBSI3W U THUIIBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme
5 «IloBTOpEHUE U yriTyOieHHe 3HaHU 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
5 Krnaccugukanys XuMHUeCKUX peakluii 1o 1 bubnnoreka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[lonsATHE O CKOPOCTH XMMHYECKOU
7 eakuu. IIoHsITHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIUIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.
3 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XUMHYECKON PEAKIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
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OKMCIINTEIFHO-BOCCTAaHOBUTEIIbHEIE

bubmuoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON

10 rnccormanu. CUiIbHEIE U ci1a0ble bubnmorexa [IOK
A HHAtH. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI

11 Monurle ypaBHEHUS pEaKIIUN Bubmaorexa ITOK

yp peakd https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUNA 00 bubmmorexa [IOK
. pea https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIU
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOJIMTHUYECKON Bubmorexa ITOK
pedl p https://m.edsoo.ru/00add8h2
JIIUCCOLAIIAN
14 [TonsaTHE O TUAPOIU3E COJIEN Bubmorexa ITOK
P https://m.edsoo.ru/00add9d4
bubmunorexa [JOK
15 O000111eHE U cUCTEMATH3a 3HAHUN
HHCHHE 1 CHCTEMATHSALHA SHAMMH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenue bubnuoreka [IOK
JKCIIEPUMEHTAIBHBIX 3a7a9» https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 o teme

17 «9J‘IGII<)T OJ'II/ITIf‘{eCKaSI HCCcoaIus bubmmorexa LOK

p a AT https://m.edsoo.ru/00addecO
XUMUYECKHE peakllii B PaCTBOPAX»

18 OO6mrast xapakTepuCTHKA rajJOreHOB. bubnuotexa [JOK
XHMMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojssHas KHCIIOTAa,

POBOAOPOL . bubnmoreka [JOK

19 XUMHYECKHE CBOMCTBA, MOJTyYeHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[TpakTuyeckas padora Ne 2 o Teme

20 «ITomydeHne coNsTHOM KUCIOTHI bubmmorexa [JOK
y N . ’ https://m.edsoo.ru/00ade348
H3y4deHue e€ CBONCTB»
Brrurcnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIUN, €CIIH OQUH U3 bubnnorexa LIOK
P ’ https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO6mmas xapakrepucTuka 31emMeHToB VIA- bubnunoreka [HOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOIU(UKAITUN CEPBHI.
23 Haxox(I;[eHHe cephbl I/I(beé coezu/IHeI})mﬁ B bubnmorexa LOK
p ’ https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI
24 CepoBonopoi, ctpocHHE, (U3HUECKUC U bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MTOJTYYCHUS CEPHOM KUCIIOTHI bubmorexa HOK
Y p ’ . https://m.edsoo.ru/00adec8a
XUMUYECKOE 3arpsi3HEHUE OKPYIKAOIIEH
CpeIbl COSTMHEHUSIMU CePhI
97 Brranciienue MaccoBoii 101 BbIXOAa bubmuorexa [JOK
MIPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTruka 31eMeHToB VA-
08 rpynnsl. A30T, pacipOCTpaHEHHE B bubnnoreka [JOK

npupoje, GU3NIECKue U XUMUIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero Gpu3nYecKkue 1 XUMHYECKUE

bubmuoreka [JOK

29
CBOMCTBA, MOJIYYCHHE U TPUMEHEHUE https://m.edso00.ru/00adf004
[Tpaktuyeckas padora Ne 3 o Teme

30 «ITonydyeHne aMMHaKa, U3y4eHUE €ro bubmorexa LHOK

. y 1Y https://m.edso0o.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnunoreka [HOK
XUMUYECKHE CBOKMCTBA https://m.eds00.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aAMMOHHS B KQUECTBE MHUHEPATBHBIX

32 o0peHunii. XMMHUYECKOE 3arpsi3sHCHUE bubmorexa LHOK
yAODP L P https://m.edsoo.ru/00adf518
OKpY KarolIel Cpeibl COeINHEHUSIMU
azoTa
dochop. Oxcun pochopa (V) u

33 (1)00(;[1))0 pHa}I KI/I(?JI((i))Ta (b(blzrl)an(qeilcne u bubmorexa LHOK

p o https://m.edsoo.ru/00adf68a
XHUMUYECKHE CBOWCTBA, MOJyYCHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIBHBIX YI00OpeHnil. 3arps3HeHue bubnmorexa LOK
p . yHoop - 4P https://m.edso0.ru/00adfc20
IPUPOJHOM cpenbl hocdaTramu
VYrnepon, pacnpocTpaHeHue B IpUpPO/IE, bubnuoreka [IOK

35 .

(bU3MYecKre U XUMHUYECKHE CBONCTBRA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepoaa, ux pusudeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (1V)

bubmuorexa [JOK
37 VYronbHasg KUCIOTa U €€ COTU

https://m.edso00.ru/00ae006c
38 IIpakTuyeckas pabora Ne 4 o Teme bubnuorexa [IOK

"[losyyeHne yriekucioro rasa.

https://m.edsoo.ru/00ae027e
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KavecTBeHHast peakiys Ha KapOOHaT-

HOH
[TepBoHayabHEBIE TOHATHUS 00

39 OpPraHNYeCKUX BEIIECTBAX KaK O bubnmorexa [IOK

P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIJIepoaa
40 KpeMmuunii u ero coequHeHNs bubnmorexa [IOK
P https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5. Pemenue

41 SKCIEPUMEHTAJIBHBIX 337a4 10 TEME bubnunoreka [HOK
«Baxnaennre HeMeTalIbl ¥ UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUSY
KonTponbnas padota Ne3 mo teme

. bubmuorexa [JOK
42 «Baxknennine HeMeTaaabl U UX
https://m.edsoo.ru/00ae0el8
COEIUHEHUSY
OO6m1ast XxapaKTepuCTHKa XUMHYSCKHUX
DJIEMEHTOB — METAJLIOB. MeTainueckas
bubmunorexa [JOK
43 CBSI3b U METAJUTMYECKAs] KPUCTAILTHYECKAS
. . https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METAJIOB.
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 ODIEKTPOXUMHUUECKUI PSIT HAIPSOKEHUH bubmmorexa [IOK
p p p https://m.edso0.ru/00ae1156
METaJJIOB
OOu11e criocoObl MOTYyYEHHS METAILIOB.

45 CrnnaBel. Beruncnenus no ypaBHEHUAM bubnnorexka [JOK
XUMHUYECKUX PEAKIMH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHToB COJAEPKUT MPUMECH

bu6mmorexa [IOK
46 [TonsTHE O KOPPO3UM METAIIOB

https://m.edsoo.ru/00ael278
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bubmuorexa [JOK

47 [{enotmbie MeTai B! https://m.edso0o.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPHUS U KU bubmmorexa [JOK
https://m.edsoo.ru/00ae14b2
49 Illenroyno3eMeIbHBIC METAJIbI — KAJIbITUH bubmuorexa [JOK
Y MarHum https://m.edsoo.ru/00ae15e8
50 Baxneiiimme coequHeHNs Kb bubmmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06o001eHre u cucTeMaTr3aIs 3HaHUIA
59 JKEcTKOCTh BOMBI U CITIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTrueckas paborta Ne 6 o Teme
53 "YKECTKOCTH BOJIBI M METOJIBI €€ bubmmorexa [JOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bubmuorexa [JOK
>4 AdroMHHHIH https://m.edsogru/Oanch
55 AmdorepHbIe CBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuotexa [JOK
56 Keneso https://m.edsogru/OanldSG
57 Oxcuipl, THAPOKCH B 1 cosn xerne3a (1) bubnuotexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o001IeHre U CHCTeMAaTH3aINs 3HAHUN
ITpakTruyeckas pabora Ne 7. Pemenue
59 9KCIIEPUMEHTAJIBHBIX 3a/a4 10 TEME bubmuorexa [IOK

«BaxHeu1me MeTajuIbl U1 UX
COCTUHEHU I

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

Brluncienus 1o ypaBHeHUIM
XMMHMYECKHUX PEaKLUH, €CIIN OIUH U3

bubmuoreka [JOK

60 peareHTOB J1aH B U30BITKE WIIN C(i,[[@p)KI/IT 1 httos://m.edsoo.ru/00ae1750
npuMecy. BeIauciienuss MacCoBOM JT0JIH
BBIXO0/1a TIPOJTYKTA PEAKIIHH
61 O06o001IeHre U CUCTEMaTH3aIisl 3HAHHUIA 1
KontponsHas padora Ne4 o reme
62 «BaxxHeimuye MeTallIbl U HX 1
COCTUHCHHS
63 BeniectBa 1 maTepuasibl B TOBCEIHEBHOM 1 bu6mmoreka [IOK
JKM3HHU YEI0BEKA https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HEHUE OKPYKAOIICH 1 bubnuorexa [JOK
cpelbl https://m.eds00.ru/00ae4270
65 Ponp Xxumuu B pelIeHnH SKOJIOTHYECKHUX 1 bubnuoreka [IOK
pooem https://m.edso00.ru/00ae4270
66 PesepBHrlit ypok. O6o01ieHue u 1 bubnnoreka [JOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo0.ru/00ae0d0a
67 PesepBHblil ypok. O6001eHne u 1 bubnnoreka [JOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600meHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YUEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

* Xumus, 9 kinacc/ I'adpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBerieHmes

Ta6nuier: [lepuoandeckas cuctema xumuueckux anemeHToB . M. Menpaeneena,
Ta0JIUIIa PACTBOPUMOCTH, AICKTPOXUMHUYECKUHN Psii HANPSHKEHUS METAJIIOB

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. I'abpuensu O. C., Bockoboiinukona H. I1., SlmykoBa A. B. HactonpHas kaura
yuutens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M.: [lpoda, 2021.

2. l'abpuensu O. C., AAmykoBa A. B. Tetpans st 1a00paTOPHBIX OMBITOB U
npaktuyeckux padot. 8 k1. K yueOnuky O. C. ['abpuensina «Xumus. 8 kiace». M.:
Hpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensgna
«Xumusy. 8 xknacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.

4. Tabpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumusy. 9 knacc / O. C. T'abpuensn. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosorudeckue kapthl K yueouuky O. C. 'abpuensna «Xumus. 8
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHosornueckue kaptol K yueonuky O. C. 'abpuensna «Xumus. 9
Kjacey : Mmetoguueckoe nocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumust. 8 ki1.: KoHTposbHBIE U TpOBEpOUYHBIE padoThl K yueOHuKy O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u
ap. - M.: Jlpoda, 2022. nanubie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT 1uist yautens «5 uay Ha ypok
XUMHWD
http://him.1september.ru Equnas xomnekius LIOP: TIpeameTHas KOJUTSKITHS
«XUMUD»
http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIC
sKcriepuMenThl: xumusi. Komekius Poccuiickoro o0mieo0pa3oBaTeabHOTO

40



nopTrana

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas onmuMmIinana IikOJIBHUKOB 110 XUMUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN YU4SOHUK
http://www.chemistry.ru JluctaHpoHHas OJIMMITHAIA IO XUMHUH:
TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA IPOEKT

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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