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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWUMHH Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpa3zoBaTeILHON ITPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs, MPEACTaBICHHBIX
B ®I'OC OOQ, a Takxe Ha ocHOBE (hemepabHON paboUeii mporpaMMbl BOCITUTAHUS
U ¢ Yy4€TOM KOHIEMIMU TIpernojaBaHus ydyeOHOro mpeaMeTra «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit denepanum.

[Iporpamma 1o xuMuu AAET NPENCTaBICHHWE O MLENAX, OOWIell CTpaTreruu
OoOy4eHHs, BOCIUTAHUA U Pa3BUTUS OOYYAIOMIMXCA CPEICTBAMH Yy4eOHOTO
npeaMeTa, yCTaHaBJIUBAET 00s3aTeNbHOE peIMETHOE coJiep KaHue,
MpeayCMaTPUBAET PACHPENCIICHUE €ro IO KiaccaM W CTPYKTYpUPOBAHHE IIO
paszzienamM M TemMaM NPOrpamMMbl MO XUMHUH, OINPEAEISIET KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU CoJIep KaHMUs, PEKOMEHyEMYIO
MOCJEAOBATENbHOCTh ~ M3YUYEHUS XHUMUU C  Y4ETOM  MEKIPEIMETHBIX H
BHYTPHUIPEIMETHBIX  CBSI3€M, JIOTUKM  y4e€0HOro  TMpoLecca, BO3PACTHBIX
OCOOCHHOCTEM  OO0y4arouMxcs, ONpEAeNsseT BO3MOXHOCTU IpeaMera Juis
peanu3aiuu TpeOOBaHUU K pe3yjbTaTaM OCBOEHUS OCHOBHOM 0Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO 00Iero 0Opa3oBaHMs, a TaKke TPeOOBAHMUM K
pe3ynbTrataM 00y4YeHUs XMMHUHU Ha YPOBHE LeJeil U3ydyeHus NMpeIMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JAESITENBHOCTH O0O0YyYarolerocss MO OCBOEHUIO
y4e0HOT0 co/iepKaHusl.

3HaHWE XUMHUU CIYXKUT OCHOBOM i (OPMHUPOBAHUS MHPOBO33PECHHUS
oOy4aromierocsi, ero MpeACTaBICHUN O MaTepuaIbHOM EIUHCTBE MHUPA, BAXKHYIO
pOJIb UTPAIOT (POPMUPYEMbIE XUMHUEH TPEICTABICHUS O B3aMMOIPEBPAIICHUIX
SHEPruu U 00 HSBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTAX PEIICHUS TI00aTbHBIX
npo0eM YCTOWYMBOTO pPa3BUTHSI UYETOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:
CIOCOOCTBYET peanu3anuu BO3MOXXHOCTEM i1  CaMOPA3BUTHS u

dbopmMupoBaHUs KYJIbTYphl JUYHOCTH, €€ 001Iel 1 (PYHKIIMOHATLHON TPAMOTHOCTH;
BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HABBIKOB WX  CaMOCTOSATEJIbHOW  y4yeOHOM  JIeATEeIbHOCTH,
DKCIIEPUMEHTAJIbHBIX U HCCJIEIOBATEIbCKUX YMEHUH, HEOOXOJAMMBIX KaK B
MOBCEIHEBHOMN KU3HU, TaK U B MPOGECCHOHAIBHON NESITEILHOCTH; 3HAKOMHUT CO
cnenupUKoi HAyYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI I[EJIOCTHOTO B3TJIsAa Ha
€IUHCTBO TMPUPOABI U YEJIOBEKAa, SBIAETCS OTBETCTBEHHBIM JTalioM B
dhopmMupoBaHUM €CTEeCTBEHHO--HAyYHOU IPaMOTHOCTH oOyyJarommxcs;



CIOCOOCTBYET (DOPMUPOBAHUIO IEHHOCTHOI'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TIpEpOJe, K YEIIOBEKY, BHOCHUT CBOW BKJIQJ B 3KOJOTHICCKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HarpaBiieHUSt B OOyYEHHM XUMHUU OOECHEUYMBAIOTCS CIEHU(PUKON
ColepKaHWsl ~ yd4eOHOTO  TpenMeTa, KOTOPBIH  SBISACTCA  IEIarOTHYECKU
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKU XUMHH Ha ONpPEACIEHHOM JTare eé
pa3BUTHSL.

Kypc xuMuun Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHMsI OPUEHTHPOBAH Ha
OCBOEHHE OO0YYaIOUIMMHCS CHUCTEMBbl IEPBOHAYAIBHBIX IMOHATHM XUMHH, OCHOB
HEOPraHWYEeCKOM XMMHH W HEKOTOPBIX OTAEJBHBIX 3HAYUMbBIX IOHATUN
OpPraHUYECKON XUMUH.

CrpykTypa colep:KaHusl MPOrpaMMBbI 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoja k e€ m3yueHuto. CoaepikaHHe CKIIAbIBACTCS U3 CUCTEMBI
MOHATUH O XMMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITHI O XUMHYECKOU
peakuuu. OO6e 3TU CHCTEMBl CTPYKTYpPHO OpraHM30BaHbl IO NPUHLHUITY
NOCJIEIOBATEIBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETHUYECKHX MpPE/ICTaBJICHUN
Pa3HOTO YPOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHUA,

- [Tepuomnueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa

- YUCHHA O CTPOCHHH aTOMa U XUMHYECKOM CBiA3U,

- MpEACTaBICHUM 00 SJIEKTPOJUTUYECKOM AUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTndyeckne 3HAaHHUA PACCMATPUBAIOTCA HA OCHOBE  OMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEILHO OT OJHOTO
YPOBHSI K IPYrOMY, BBITIOJHSS (PYHKIMHA OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHMSA U BO3MOXKHOCTEH IMPAKTUYECKOTO IPUMEHEHHMS U INOIYYECHHS U3ydaeMbIX
BELIECTB.

OcBoeHue mporpaMmbl 1O XHMHH  CHOCOOCTBYET  (hOPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOM COCTABJISIONIEH HAYYHOM KapTUHBI MHUpA B JIOTHUKE
€€ CUCTEMHOW NMPUPO/Ibl, IECHHOCTHOTO OTHOIIEHHUSI K HAYYHOMY 3HAHUIO U METOIaM
MO3HaHHUS B Hayke. M3yueHue XUMHHM NPOUCXOIUT C MPUBJICYEHHEM 3HAHUU U3
paHee M3YYEHHBIX Y4eOHBIX TpenMeToB: «Okpyxaromuid mupy, «buomorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiace».

[Ipy w3ydeHMHM XWUMHUH TIPOUCXOAWT (POPMHUPOBAHWE 3HAHUH OCHOB
XUMUYECKON HAayKHd Kak OOJAaCTH COBPEMEHHOTO E€CTECTBO3HAHMUS, MPAKTHYECCKOU
NEATEILHOCTH YEeJIOBeKa W KaK OJHOTO M3 KOMIIOHGHTOB MHPOBOM KYJIBTYPHI.
3amaua yuyeOHOTO mpeaMeTra COCTOMT B (OPMHUPOBAHMM CHUCTEMBl XMMHYECKUX



3HAHUW — BaKHEUIUX ()aKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHUH,
JOCTYITHBIX 00O0OIIEHNH MHPOBO33PEHUECKOTO0 XapakTepa, s3blka HayKd, B
NPUOOIICHMM K HAayYHbIM METOJaM II03HAaHUSA TPpU H3YUYCHUH BEIIECTB M
XUMUYECKUX Peakiuid, B (POPMUPOBAHUM W PA3BUTUHU MMO3HABATEIIBHBIX YMEHUN U
WX TPUMEHEHWH B Y4eOHO-TIO3HABATEILHOM M  y4eOHO-HUCCIIEIOBATEIIbCKON
NeSATETLHOCTH, OCBOCHUHM TIPAaBWJI 0OE€30MacHOTO OOpamieHusi C BEIeCTBAMU B
MMOBCEIHEBHOM KU3HU.

[Tpu mM3ydyeHHH XMMHU Ha YpOBHE OCHOBHOI'O OOLIET0 0Opa30BaHUs Ba)KHOE
3Ha4YCHHUE NMPUOOPEN TAKUE LU, KaK:

- (OpMUPOBAHNE HHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY HPHUHSITHUIO DPELIEHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

- HaIlpaBJIEHHOCTh OOyYEHHMsS] Ha CHCTEMAaTHYECKOE€ NPHOOIICHHE
OoOy4JarommMxcss K CaMOCTOATENbHON MO3HABATEIbHON NEATEbHOCTH, HayYHBIM
METOJlaM MO3HaHUs, (GOPMHUPYIOLIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMHUU;

- obecrnieueHue YCJIOBUH, CHOCOOCTBYIOLIUX PUOOPETEHUIO
OOy4YarOIIMMUCS OMbITa PA3HOOOPA3HOMU JEATEILHOCTH, TO3HAHKS U CAMOTIO3HAHUS,
KJIFOYEBBIX HABBIKOB (KJIOUEBBIX KOMIIETCHIIMI), HWMEIOIIMX YHHUBEPCAIbLHOE
3HAYEHHE JJIS pa3JINYHBIX BUAOB JEATEIbHOCTH;

- dbopmupoBaHre o00wEeld (QPYHKIIMOHAIIBHOM W E€CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSICHATH U OLEHUBATH SIBICHUS
OKPYXAIOLEro MHUpPA, MCHOJB3YysS 3HAHUSA WM OMNbIT, MOJYYEHHBIE NPHU H3YYECHHH
XUMUH, TPUMEHSATH UX MPU PEIICHUH MPOOJIEM B MOBCETHEBHON XKU3HHU U TPYI0BOH
NesTEeIbHOCTH;

- dbopmupoBaHue y OOyYarOIIMXCS TyMAHUCTUYECKUX OTHOLUEHUH,
NOHUMAaHUSl I1IEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEJCHUs B OBITY U TPYAOBOM JEATENBHOCTH B IIEJIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

- pa3BUTHE MOTHUBAIIUU K OOYYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID HA OCHOBE YCBOEHHS  OOIIEUETIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWMIS M HANPABICHHOCTH JATbHEHIIIETO
oOy4eHuUs.

OOmiee YMCIO 4YacoB, OTBEIEHHBIX IS HM3YyYCHHS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, coctaisieT 136 gacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPXKXAHUE OBYUEHUA

8 KJIACC
IlepBoHayabHBIE XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Posib XMMHUK B JKU3HU 4Y€JIOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecTtBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BenlecTB. [loHsATHE O MeTOAax MO3HAaHUS B XUMHUHU. UYUCThIE BELIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeCeu.

ATOMBI W MOJIEKYJBI. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHX
251eMeHTOB. [IpocThIe U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YYCHUE.

XuMuueckas (bOpMy.]'Ia. BaieHTHOCTH, aTOMOB XMMHYECKUX 3JIEMECHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BellecTB. OTHocHUTeNnbHaAs aToMHas Macca. OTHOcCUTENIbHas
MOJICKYJISIpHaA Macca. MaccoBas 10 XUMHUYECKOI0 2JICMEHTA B COCIUHCHUU.

KonnuectBo Bemectsa. Moiib. MoisipHass macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4HCIAa CTPYKTYpHBIX €IHMHHMI] BemlecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

du3nYecKrue U XUMUYECKHUE SIBICHUS. XUMHUUYCCKas pCakuusg u e€ IIPpU3HAKH.
3aKoH COXpPAaHCHHA MACChbl BCHICCTB. XHUMHYECKHE YpPpaBHCHUA. Knaccmbnxannx
XUMHNYCCKHUX peaKHI/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHHU:A, 3aMCIIICHUA, O6M€Ha).

Xumuueckuii IKCnepUMeHm .

3HaKOMCTBO C XMMMYECKOH MOCYJ0¥, mpaBuiiaMu paboThl B Jaboparopuu u
npuémMamu oOpalleHusi ¢ J1adopaTOpHbIM 00OpPYIOBAHUEM, M3YUEHUE M OINUCAHUE
¢u3nuecKkux CBOWCTB 0Opa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJIECHUE
dbusnueckux (MIIaBIeHUE BOCKA, TasHHUE JIbJla, pACTUpaHHE caxapa B CTYIIKe,
KUIIEHUE W KOHJEHCALMs BOJAbI) U XMMHYECKUX (TOpEHHE CBEYH, MPOKaJIUBaAHUE
MEJTHOUM MPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCIOTOMN) sIBJICHUHM, HAOMI0IeHUEe 1
ONMHCAHWE MPU3HAKOB MPOTEKAHMS XUMUYECKUX pEaKIUil (pa3joKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUIOM Oapusi, pas3jioKeHHE TUAPOKCUAA
menu (II) mpu HarpeBanuu, B3auMoAeCTBUE kKefe3a ¢ pacTBopoM cou meau (11),
U3y4YeHHUE CIOCOOOB pa3felieHHus] CMeCcel: C MOMOIIbI0 MarHurta, (UIbTPOBaHUE,
BBITIAPUBAHUE, NUCTUUISINS, XpoMarorpadus, MpoBeAeHNUE OYUCTKHA MOBAPEHHOU
cojiM, HaOJIOJEHHEe W  ONHCaHWE  pe3yJbTaTOB  MPOBEJCHUS  ONbBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENEH MOJEKYII
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKUX BELIEeCTB



Boznyx — cmech razos. CocraB Bo3ayxa. Kucnopog — snemMeHT U mpocToe
BemlecTBo. HaxoskneHue kuciaopoga B HOpupoae, (PU3MUECKHe U XUMHUYECKHE
cBoiicTBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenune kucinopona. CrocoOsbl
MOJy4YeHHUs KHUCIOpoAa B JabopaTopuu U MpoMBIIUIeHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOU(UKALNS KHCIOPO/Ia.

TemmoBoit 3(PGEeKT XUMHUYECKOW peakIny, TEPMOXUMHUYECKHE YypaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakUuH. TOIIMBO: yroiab M METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOTO d(deKTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — anemMeHT u nmpocTtoe BemecTBO. HaxoxieHre Bogopoaa B MpUpoe,
bu3MYeCKue W XUMUYECKHE CBOWCTBA, NPHUMEHEHHE, CIOCOOBI TIONyYCHHS.
Kucnote! u conu.

MonspHabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHCHHSIM.

dusnyeckne CBOMCTBA BOJbl. Boma kak pacTtBopurenb. PacTBOpHI.
HacepllieHHbIE ¥ HEHACBILIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas nons BemecTBa B pacTBOpE. XMMHUYECKHAE CBOMCTBA BOAbl. OCHOBAaHMS.
Ponp pacTBOpoB B MpuUpOZI€ U B KU3HU YelIOBEKa. KpyroBopoT BOJABI B MPHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCHUJIOB:  cosieoOpasyromue  (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIC) H
HecosneoOpazyronue. Homenknatypa okcumoB. Dusnmyeckue MW XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Kiaccudukanus ocHOBaHWN: MIETOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHknatrypa ocHOBaHuil. PU3NUYECKHE M XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccupukamus kucnor. Homenkiarypa kucior. @usznyeckue u
XAMHUYECKUE CBOMCTBAa KUCHOT. Pan axtuBHoctn metawmioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHknatypa cosneil. @u3ndeckue U XMMHYECKHUE CBOMCTBA COJEH.
[lonyuenue cosen.
['eneTnueckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm.  KadeCTBEHHOE OINpPEICIICHUE COJep KaHus
KHCIIOPOJia B BO3IyXe, OJIyUYCHHE,

coOupaHue, pacrno3HaBaHUE U HW3YUYCHHE CBONCTB KHUCIOpOJa, HaOII0JCHHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM M YCJIOBUSL BO3HUKHOBEHHUS W
IpeKpalIeHusl TopeHus (IoXkapa), O3HAKOMJIEHHE C oOpa3llaMu OKCHIOB |
OMMCaHWE WX CBOMCTB, TOJIydeHHE, COOUpAHHUE, pACTO3HABAHUE U U3YUYEHUE
CBOMCTB Bojopojaa (ropeHwme), B3auMojelicTBue Boaopoda ¢ okcuaom memm (II)



(BO3MOXXHO HCMOJB30BAHUE BHJIEOMATEPHUANIOB), HAOMIOJEHUE O0Opa3IOB BEIECTB
KOJMYECTBOM | MOJIb, HMCCIIEIOBAaHUE OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM  PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C  ONPEAEIEHHOMN
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEMIECTBA, B3aWUMOJECHCTBUE BOJBI C METAIaMU
(HaTpueM W KaublieM) (BO3MOXXHO  MCIOJBb30BaHHE  BHUIACOMATEPHUAIIOB),
HCCJICIOBAaHNE OOpa3IOB HEOPTAHWMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0ICHUE U3MEHEHUS! OKPACKH MHIAMKATOPOB B PACTBOpAaX KUCJIOT M HIEJIOYEH,
uzydyeHue B3aummojenctBus okcuga meau (II) ¢ pactBopom cepHOW KHUCIOTHI,
KUCJIOT C MeTaUIaMU, PEAKUUd HEeUTpaau3aluu, MOJTYyYEHHE HEPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHUE OJIHOTO METajllla JPYTMM W3 PACTBOPA COJIM, PEIICHHE
AKCIEPUMEHTANBHBIX 337ady Mo TeMe «BaxHelnme Kiacchl HEOPraHUYECKUX
COEIMHECHUI.

Ilepuoanuecknii 3axkoH u Ilepuoamuyeckas cucreMa XHUMHYECKHX
iemeHTOoB [I. WU. MengeneeBa. CrpoeHne aroMoB. XHMH4YeECKasi CBA3b.
OKHuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUuU

[lepBble MOMBITKA KJIACCU(PUKAIMU XUMUYECKUX IJieMEeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX OJJIEMEHTOB (ILEJIOYHbIE U IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

HepI/IOI[I/ILICCKI/If/'I 3aKOH. HGpI/IOIII/I‘IGCKaSI CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB I[

N. Menneneena. KopoTkonepuoaHnas u nimuHHornepuoaHas Gopmsl [lepuognueckoit
cucteMmbl xumMuueckux syemeHToB JI. M. MenaeneeBa. Ilepuoasl W rpymnmbl.
@u3NYeCKUl CMBICIT TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenne aromoB. CocTaB atoMHbIX saep. M3oromnbl. Dnektponsl. CtpoeHne
JJIEKTPOHHBIX ~ 000JOYeK aroMoB mepBbIX 20 XHMMHUYECKHUX  DJIEMEHTOB
[lepnommueckorn cucremsl [[. M. Menngeneea. XapakTepuCTHKa XHUMHUYECKOTO
AJIEMEHTA M0 ero noyuoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOM€pHOCTI/I HN3MCHCHUA paauyca aToOMOB XHMHYCCKHX OJJICMCHTOB,
METaJJIMYECKUX ¥ HEMETAJUTMUECKUX CBOMCTB 10 rpynmam M rnepuoaam.

3nauenue I[lepuoanueckoro 3akoHa u Ilepuoandeckoi CUCTEMbl XUMUYECKUX
DJIEMEHTOB JUIA pa3BUTHS Hayku WU npaktuku. [[. M. MennmeneeB — yd€Hblii U
IpaKIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (TMOJIIpHAsE W HEMOJISIpHAsi)  CBSI3b.
DIEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

CreneHb okuciieHus1. OKMCINTEIILHO--BOCCTAHOBUTEIBLHBIC PCaKInU.

[Ipornieccrl OKUCIICHUSI U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnEepuUmMeHnm . HN3Yy4YCHHUC 06p8,31IOB BCIICCTB MCTAJIZIOB H
HEMCTAJIJIOB, BBaHMOﬂeﬁCTBHC TMAPOKCHUAa HIHWUHKa C pacTBOpaMH KHUCIIOT H
meﬂoqeﬁ, IMPOBCACHUC OIIBITOB, HWIUIIOCTPHUPYIOIOIUX IIPUMCPBI OKUCIUTCIIBHO-
BOCCTAHOBHUTCIBHBIX peaKuHﬁ (FOpCHI/IG, PCaKIH Pa3JIOKCHUA, COGI[I/IHGHI/ISI).

Mescnpeomemmnbnie ceasu
Peanmnsannss MeXIpeaMETHBIX CBS3€M IPU M3YYEHMM XUMUH B 8 Kiacce

OCYHICCTBIICTCA 4YCPC3 HCIIOJIB30BAHHUC KdK O6HII/IX CCTCCTBCHHO--HAYYHBIX
HOHHTHﬁ, TaK U HOHHTHﬁ, SABIAIOIHAUXCA CUCTCMHBIMU IJISI OTACIIBHBIX IMPCAMCTOB
CCTCCTBCHHO--HAY4YHOI'O IHKIJIA.

OO01mue ecTeCTBEHHO--HAy4YHBIC MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, TECOpUs,
3aKOH, aHalu3, CHUHTE3, KiIaccupukanus, TEePUOIUIHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuKa: MaTepus, aToOM, dJICKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJICKYJA, JJICKTPUUYSCKUN 3apsij, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIIeCTBa, Ta3, (PU3UMYECKUE BEJIUYUHBI, CIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAHEThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEPaAIBI, TOPHBIC TOPOJIbI, MTOJIE3HBIC
MCKOMAaEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC
BemecTrBo 1 XUMHYeCKasl peakuus

IIepunonnueckuit 3akoH. [lepuoanyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHuME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHECHHM CBOWCTB
XUMHUUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUS, KAJbLHSI U UX COCTUHEHUN
B COOTBETCTBMM C TMOJIO)KEHUEM »3ieMeHTOB B Ilepmogmueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemecTBa: BUABI XWMHUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUNA KPUCTAJUIMYECKON PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukainus v HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCALIMXCS K PAa3JIMYHbIM KJIACCAM HEOPTaHUYECKUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanysa XuMUYECKUX PEaKlMid M0 pa3IMyHbIM MPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMHM BEIIECTB, MO TEIJIOBOMY 3(QeKTy, mo
WU3MEHEHUIO CTENEeHEeW OKMCIIECHUS XUMUYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, IO
YYACTHIO KaTalM3aTopa). JK30- U SHAOTEPMUYECKHE PEAKLIUU, TEPMOXHUMHUUECKUE
YPaBHEHUS.



[Tonsitue o ckopoct Xumuueckoil peakuuu. [loHaTne 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peaknusx. [IoHATHE O TOMOTEHHBIX M Te€TEePOTECHHBIX
peakuusx. [louarue o karanuze. [loHste o xumuueckoM paBHoBecuu. dakTopsl,
BIIMSAIONIME HA CKOPOCTh XUMHUYECKON pEaKIUU U TMOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTETbHO-BOCCTAHOBUTENILHBIE  pEaKIMM,  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOM PEaKInu. CocraBnenue ypaBHEHUI
OKHCIIUTEIPHO--BOCCTAHOBUTEIFHBIX ~ PEAKIIM C  HCIOJB30BAHHEM  METO/a
AIIEKTPOHHOTO OajaHca.

Teopus 37AEKTPOJUTUUECKON TUCCOUMALNN. DIEKTPOJIUTHI U HEIJIEKTPOJIHTHI.
Karnonel, aHnoHbl. MeXaHW3M JUCCOIMAIMU BEIIECTB C Pa3IMYHbIMH BHUJAMU
XUMUYECKOH CBs3U. CTeneHp Auccounanni. CHIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuny noHHoro oOMeHa. YcioBHUs NPOTEKaHUsS peaklMidi HOHHOIO 0OMEHa,
IIOJIHBIE M COKpPAIIEHHBIE HWOHHBIE ypaBHEHMS peakunid. CBOWCTBAa KHCIIOT,
OCHOBAHUI U COJICH B CBETE NMPEACTaBICHUN 00 3JEKTPOIUTUYECKON AUCCOIHALIHL.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApPOIH3E COJIEH.

Xumuueckuii IKCnepumeHnm: O3HAKOMJICHHE C MOJEISIMA KPUCTAITTUHIECKIX
pEmIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTasioB (rpadura u
ajiMasa), CJOXKHBIX BEIIECTB (XJIOpUAa HATpUs), HUCCIEAOBAHUE 3aBUCHUMOCTU
CKOPOCTH XHUMHYECKOW peakIuh OT BO3JACHCTBUS Ppa3sTUYHBIX (DaKTOPOB,
UCCIIEJOBAaHHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa AUCCOIMALNN
KHCIIOT, IIeJIoue M coyied (BO3MOXKHO HCIIOJIb30BAHUE BHUAEO MaTEpUalIOB),
IPOBEJICHUE OMbBITOB, WILTIOCTPUPYIOMINUX MPU3HAKU MPOTEKAHUS peakUuii HOHHOTO
oOMmeHa (oOpa3oBaHME OCajiKa, BBIJCJICHHE ra3a, oOpa3oBaHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHI
(ropeHue, peakiuu pa3joXKEHHUs, COCIMHEHUs), PACIO3HABaHWE HEOPTaHUYECKUX
BEUIECTB C TIOMOIIBIO KAayeCTBEHHBIX pEAaKIUil Ha HOHBL, pEUICHHE
IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaabl 1 X CoeANHCHUA

OOmiast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MYecKue CBOMCTBA MPOCTHIX
BEII[ECTB — TAJIOTEHOB. XMUMHUUYECKHE CBOMCTBA HA IPUMEPE XJIopa (B3auMOIeHCTBHE
C MeTaJylaMd, HEeMeTallaMH, Iesnodamu). XiopoBoaopon. ConsiHas Kuciora,
XAMUYECKUE CBOMCTBA, MOJy4YeHHUE, NpuUMeHeHue. JlencrBue Xxjopa U
XJIOPOBOZOPOJa HA OPTaHU3M 4YeJIOBEKa. BaxkHenmme XJI0puasl U UX HAX0XKIECHUE B
IIPUPOJIE.

OO6mast xapakrtepuctuka 371eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue M (PU3NYECKUe CBOWCTBA



IPOCTBIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPOIIHbIE MOAU(PUKALIUN KUCIOPOAa
U ceppl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHUE, (PU3NUYECKUE U
XUMHYeCKue cBoWcTBA. OKCHIBI Cepbl KaK NPEICTABUTENN KHUCIOTHBIX OKCHJOB.
Cepnas kuciota, GpU3HIEeCKUE M XUMHUECKUE CBOMCTBA (00ITHE KaK MPeICTaBUTEIS
KJjlacca KHUCJIOT M crenuduyeckue). XUMUYECKUE PEaKlUU, JIEKaIUe B OCHOBE
IPOMBIIIJIEHHOTO CHoco0a MoMydeHus cepHod Kuciothl. [IpumeHeHune cepHoO
kucaoTbl. ConM CepHOM KHCIOThI, KadeCTBEHHAs pEaKIUs Ha CyJib(arT-HoH.
Haxoxxnenue cepbl n €€ coeAMHEHUM B IpUpoAe. XHMHUYECKOE 3arpsi3HEHHE
OKpYXalollel Cpelapl COECIWHEHUAMH Cepbl (KUCIOTHBIE MAOXKIW, 3arpsi3HEHHE
BO3/IyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.

OO6mast xapaktepuctuka siemMeHTOB VA-Tpynnbl. OCOOEHHOCTU CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETICHH OKWCJICHHUS. A30T, pacIpoCTpaHEHUE B TPUPOJE,
busnyeckue u xumMuueckue cBoiictsa. Kpyropopot azora B mpupojae. AMMHUAK, €ro
bu3MYeCcKue U XUMUYECKHAE CBOMCTBA, MOJydeHne U npuMeHenne. Coaum aMMOHHS,
ux (pusnyeckue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha
WOHBI aMMOHHUA. A30THas KHCJIOTa, €€ TOJIydeHHe, (PU3HUeCKHe W XUMHUYCCKHEC
cBOMcTBa (OOIIME KaK TPEACTABUTENSI Kjacca KHUCJIOT W CHEeUU(PUUYECKUE).
Hcrnonb3oBaHne HUTPATOB M COJEH aMMOHHMSI B KauyeCTBE MHUHEPAJIbHBIX
ynoOpeHuil. XUMHUYECKOe 3arps3HEHUE OKPYXKAIOMIeH CpeIbl COCTMHCHUSIMU a30Ta
(KUCTIOTHBIE JOXKHW, 3arpsi3HEHHE BO3AyXa, MO4YBbI U BojoémoB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, (uU3MUECKUEe W XUMHYECKHUE CBOMCTBA.
Oxcup dochopa (V) u pochopras kucnora, pu3ndeckre 1 XUMHUIECKHUE CBONCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mast xapakrepuctuka 37eMeHTOB [VA-rpymmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB,  XapakTEepHble  CTENEHU  OKUCIEHUs.  YIIepod,  aJIOTPOIHbIC
MOAU(UKAIIMKA, PACTIPOCTPAHEHUE B TMpUpOJe, (PU3NYECKHUE U XUMHUYECKUE
cBoicTBa. Ancop6Ouus. Kpyropopot yriaepona B npupoje. OKCUIBI yriiepoja, ux
bu3nYecKue U XUMUYECKHE CBOWCTBA, JIEUCTBHE HA )KMUBBIE OPTAHU3MBI, MOJyUYECHUE
U IPUMEHEHHE. DKOJOTHUUECKHEe MPo0JieMbl, CBSI3aHHbIE ¢ OKcUoM yriaepoaa (IV),
rUrnoTe3a ria00adbHOTO TMOTEIVICHUS KJiIUMaTa, MapHUKOBBIA 3P ¢dekT. YroibHas
KHCIIOTa U €€ COoiM, MX (PU3UYECKHE U XHUMHYECKHE CBOMCTBA, MOJIy4YEHUE U
npumeHenue. KauecTBeHHass peakis Ha KapOoHaT-uoHbL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO351CTBE.

[lepBoHavabHBIE TTOHITHS 00 OPTaHUYECKUX BEIMIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TWIEH, alleTUJICH, 3TaHOJ, TJIULIEPUH, YKCyCHasi KUCJIO0TA).
[IpupogHbie HWCTOYHHUKHU YTIIEBOJAOPOAOB (yroyib, TPUPOAHBIA Ta3, HEPTH),
MPOAYKTHl HUX TepepaboTku (OEH3WH), UX POJIb B OBITY U MPOMBIILICHHOCTH.
[TonsiTne 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUpaX, OeNKaxX, yriIeBoJaax — U UX
poiaM B OKM3HM 4eJoBeKa. MarepuaibHOe €IWHCTBO OpPraHUYeCKUX U
HEOPTaHUYECKUX COSTUHCHUM.



Kpemuuii, ero ¢Qusnueckue u XUMHUYECKHE CBOMCTBA, IOJIyYCHHE W
npumenenue. CoennHeHus: KpeMHus B pupojae. O01me npeacTaBaeHus: 00 OKCUIe
kpemaust (IV) u kxpemaueBoit kuciore. CUIMKAThI, UX HCIOJb30BaHUE B OBITY, B
IIPOMBIIUICHHOCTH. BaKHEMIIME CTPOUTEIBHBIE MaTEpHalbl: KEPAMHMKA, CTEKJIO,
IeMEeHT, ©OeToH, kene3o0eToH. [IpoGiemblr  0Ge30macHOrO  MCIOJIb30BAHUS
CTPOUTENIPHBIX MaTEPUAJIOB B TTOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0paslioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KaYyeCTBEHHBIX PEAKIUN Ha XJIOPUI-UOHBI U HAOJNIOJCHHE MPU3HAKOB
UX TPOTEKaHUs, OMBITHL, OTpakarolme (U3nMUeckrne M XUMHYECKHE CBOMCTBA
raJIorTeHOB U WX COEAUHEHUN (BO3MOXKHO UCIOJIb30BAaHUE BHUIEOMATEPHUAITIOB),
O3HAKOMJICHHUE C 00pa3laMu XJIOPUAOB (TAJIOTCHUIOB), 03HAKOMJICHHE ¢ 00pa3liaMu
ceppl M €€ COEeIWHEHUSMHU (BO3MOXHO HCIOJIB30BaHHWE BHICOMATEPHUAIIOB),
HaOJII0/IeHUE Tpoliecca OOyIIMBaHMs caxapa MoJ JIeHCTBUEM KOHLIEHTPUPOBAHHOU
CEpHOM KUCIOTHI, U3YYECHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEPHON KUCIOTHI,
IPOBEJCHNE KaYeCTBEHHOM peakluu Ha Cylb(aTHOH M HaOJI0JIeHUE MpHU3HaKa eé
POTEKaHUs, 03HAKOMIIEHHE C (PU3WYECKUMM CBOMCTBaMH a3oTa, (ocdopa u ux
COEIMHEHHUM (BO3MOYXKHO HCIOJb30BaHUE BUICOMATEPHUATIOB), 00pa3llaMyu a30THBIX
u ¢GochopHBIX yIOOpEeHUH, MOJydeHue, coOupaHue, pacrlo3HABaHUE U W3YUYCHUE
CBOMCTB aMMuaka, MPOBEJCHHE KAYECTBEHHBIX pEAaKIHMi Ha HMOH aMMOHHUS U
docar-uoH U U3yYEHHE TMPUIHAKOB MX MPOTEKaHUs, B3aUMOJEUCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEpPHANIOB), HU3YyUYE€HHE MOJeled KpPUCTAIMYECKUX peHmEToK —anmasa,
rpaduta, QyiaepeHa, O3HAKOMJICHHE C MPOLECCOM aJCcOpOLMHU PaCTBOPEHHBIX
BEUIECTB AKTUBHUPOBAHHBIM YIIEM U YCTPOMCTBOM MpPOTHBOrasza, IOJy4YEHHE,
coOupaHue, pacro3HaBaHUE M W3YYCHHE CBOICTB YTJIEKHCIOTO Trasa, MpOBEICHHE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT W CUJIMKAT-UOHBI M M3yUYCHHUE MPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJIEHHE C MPOJYKIMEH CHUIMKATHOW MNPOMBIIIIEHHOCTH,
pelleHne HKCIIePUMEHTAIbHBIX 3a]ad Mo TeMe «BaxHeimme HeMeTaibl U uX
COEJIMHEHUSD.

MeTa/iibl 1 X coeaANHCHUA

OO11ast XapaKTepUCTHUKAa XMMHUECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAaHUU
uxX TnonoxeHus B Ilepuomnueckoi cucremMe XUMHUYECKHX odieMeHTos [[. M.
MenpneneeBa u crpoeHust atoMoB. CTpoeHue MeTamioB. MeTtammnyeckas CBs3b U
METaJUIMYecKass  KPUCTAUIMYECKass  pemETKa.  DJIEKTPOXUMHUYECKUMH  psif
HaIpsDKeHU MeTauioB. Du3nueckne U XMMHUYECKHE CBOMCTBA MeTayuioB. OOIIue
crocoObl ToNyyeHus: MeTaiioB. [loHsATHE O KOpPpPO3MHM METalIOB, OCHOBHBIC
CrocoObl 3alUThl WX OT Koppo3uu. CraBbl (CTajgb, YYryH, JIOPAJTIOMUHHUIA,
OpoH32a) U UX MPUMEHEHHUE B OBITY ¥ POMBIIIIEHHOCTH.



[[{enounbie MeTaiuIbl: MOJoXKeHUE B Ileproguyeckor cUCTEME XMMUYECKHUX
anemeHToB [[. M. MenaeneeBa, CTpO€HME HMX AaTOMOB, HAaXOXIEHHUE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kaius). OKCUIbI U
TUJIPOKCUAB HAaTpuss W Kanus. [IpuMeHeHue WIEeMOYHbIX METavIOB M HX
COCIMHEHU .

[IlenoyHO3eMeENbHBIE METalIbl MarHuii M KaJbLUUH: TOJIO)KEHUE B
[lepnogmueckon cucreme xumuueckux 35eMeHToB 1. M. Menaeneesa, CTpoeHUE UX
aTOMOB, HaXOXKJ€HUE B npupoze. Puznyeckue 1 XMMUYECKUE CBOWCTBA MarHus U
Kajbpus. Baxuelmue coequHennst Kanblins (OKCU, THIPOKCH, COH). XKECTKOCTD
BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS.

AmomMuHuN: nonoxxeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOCHHE aToMa, HAXOXIACHUE B mnpupone. Pusnueckue u
XUMHUUYECKUE CBOMCTBA amtoMUHUSA. AMDOTEpHBIE CBOMCTBA OKCHUJIa M THUAPOKCUIA
ATIOMUHHSA.

XKenezo: monoxenue B [lepromudeckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenaeneeBa, CTpoeHHE aToma, HaxoxaeHue B mpupone. dusnueckue wu
XAMHUYECKHE CBOMCTBA jkene3a. OKCHIIbI, TUAPOKCUIBI 1 conu xene3a (I1) u xxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:. O3HAKOMJICHHE C OOpa3laMH METAJJIOB U
CIUIaBOB, MX (PU3MUECKUMHM CBOMCTBaMHU, H3YyUYECHHE PE3YJbTATOB KOPPO3UU
METaZIOB  (BO3MOXKHO  HCIIOJIb30BaHUE  BUJICOMATEPHUAIIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUSI OKCUJIa KaJIbI[Usl U HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BAHHE
BHUJICOMATEpUAJIOB), MCCJEIOBAaHUE CBOMCTB >KECTKOM BOABI, MpollecCa TOPEHUs
KeJeza B KUCIOpoJie (BO3MOKHO HCIOJIb30BaHUE BHACOMATEPHANIOB), MPU3HAKOB
MPOTEKAaHUSI KAYECTBEHHBIX PEAKIMH Ha HWOHBI: MarHus, KajbllUs, aJIOMHUHUS,
uuHka, xxenesa (I1) u xxeneza (I111), meau (II), HaOmroneHMe U onUcaHUe MPOLIECCOB
OKpalllUBaHMWS IIJIJAMEHM HOHAMHU HATpusi, KaJlIusd U Kaiablusd (BO3MOXKHO
WCIIOJB30BaHUE  BHUJEOMATEpPHATIOB), HCCIIeIOBaHUE aM(pOTEPHBIX CBOMCTB
TUAPOKCHUIA ATFOMUHUS U THAPOKCHUIA IIMHKA, PEIICHUE IKCIIEPUMEHTATBHBIX 3a]1a4
1o Teme «BaxkHelme MeTaabl U UX COCAUHCHUS.

XHMMHUS M OKpPY:KaoUas cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW »KHU3HM YEJIOBEKa. be3zomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peakiuii B ObITy. IlepBas momoinp mpu
XAMHYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHHUE OKPYXalolled cpenbl (mpenesibHas IOIMycTUMas
KOHIIEHTpalus BemiecTs, nainee — [IJIK). Ponp XxuMum B pelieHHH 3KOJOTHUYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:



n3ydeHue o0pa3ioB MaTepuaIoB (CTEKIIO, CTUIABBl METAJIOB, TTOJIMMEPHBIC
MaTepuabl).

Meswcnpeomemmnuwie céasu
Peanmnsanust MeXIpeaMETHBIX CBs3eM IPU M3YyYEHMM XUMUH B 9 Kiacce

OCYHICCTBIICTCA 4YCPC3 HCIIOJIB30BAHHUC KaK O6HII/IX CCTCCTBCHHO-HAYYHbIX
HOHHTHﬁ, TaK U HOHHTHﬁ, SABIAIOIAUXCA CUCTCMHBIMU IJIAI OTACIIBHBIX IMPCAMCTORB
CCTCCTBCHHO--HAY4YHOI'O IHKIJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSATHS: HAy4HBIM (hakT, THIOTE3a, 3aKOH,
TeOpWsl, aHajdW3, CHHTE3, KiIacCH(pUKANMs, TMEePUOIUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, HW3MEPEHHUE, MOJICNIb, SIBJICHUE, NapHUKOBBIN
3 (DEeKT, TEXHOIOTHS, MAaTEPHUATTBI.

dusuKa: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIBI,
PaIMO0aKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUI 3aps, MIPOBOHUKH,
MOJTYTIPOBOJHUKH, JAUAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBAa, ra3, pacTBOp, paCTBOPUMOCTh, KPUCTATUIMUECKAs
pemérka, CIiaBbl, (PU3HUYECKHUE BEIWYUHBI, CIUHUIIBI HU3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TTOPObI, MOJIE3HBIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yNbTaTbl OCBOEHHUS IPOTrpaMMbl OCHOBHOTO  OOILEro
oOpa3oBaHMsI JTOCTUTAIOTCA B XOJ¢ OOydYeHUs XMMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATEIIBHON ACATEIBHOCTU B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMM W JyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMH, IIPUHATBIMH B
oOmiecTBe NpaBWJIaMd M HOPMaMu IOBEJEHUS U CIHOCOOCTBYIOT IpoIeccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIIN3ALIUN O0yYaOIIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOyYaroluxcs
PYKOBOJCTBOBATbCA CHUCTEMOM  IIO3UTUBHBIX LIECHHOCTHBIX OpHUEHTALMHd U
pacILIMpEeHUE OIIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nDaTpMOTHYECKOT0 BOCHUTAHMA. IICHHOCTHOTO  OTHOIICHUS K
OTEYECTBEHHOMY  KYJbTYPHOMY, HCTOPHUYECKOMY M HAay4HOMY HACIEIUIO,
NOHMMAaHHUS 3HAYCHUs] XUMHUYECKOW HayKM B KH3HU COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJIaJIETh JOCTOBEPHOU MH(pOpPMAIMEN O NEPENOBbIX JOCTUKEHUSAX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHOW XUMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX
3HAHHAX 00 YCTPOWCTBE MUpA U OOIIECTBA; 2) FPAKAAHCKOT0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXINYHOCTHBIX
OTHOILIIEHUH B KOJUIEKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIEeNOBATENbCKOM, TBOPUECKOW M JIPYyrUX  BUOAX
NESITEIbBHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HON COBMECTHOW [EATEIbHOCTH IpH
BBIMIOJITHEHUM y4eOHBIX, ITO3HABATEJIbHBIX 3aJay, BBINOJIHEHUN XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IAHUH YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpollecce OSTOW ydeOHOM JeATeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TOBEJEHUE M TOCTYNKH CBOMX TOBApUUIEH C NO3MLHUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS ITOCIIEICTBHIA TIOCTYIIKOB; 3)
LHEHHOCTH HAYYHOI0 MO3HAHUS. MUPOBO33PEHUYECKHE MTPEICTABICHUS O BEILIECTBE
U XMUMHYECKOW pPEaKLIHH, COOTBETCTBYIOILIHME COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAayKd U COCTaBIIOIIME OCHOBY JUISl IMOHMMAaHHs CYIIHOCTH HAyYHOH KapTUHBI
MHUpa, NPEICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUA TMPUPOJIBI,
B3aMMOCBS35X YEJIOBEKa C MPHUPOJHON CPENOM, O POJIM XMMHUU B MO3HAHUM ITUX
3aKOHOMEpPHOCTEH;  IMO3HaBaTeJIbHbIE MOTHBBI, HANpaBJIEHHbIE Ha MOJy4YEHHUE
HOBBIX 3HAHUU 10 XUMHUH, HEOOXOAUMBIE [JIsi OOBACHEHUS HaOII0IaeMbIX
IPOLIECCOB U SIBICHUM, IO3HABATEIbHOM, WH(OPMAIMOHHOW M YHMTATEIbCKOU
KyJbTypbl, B TOM 4YHCJI€ HABBIKOB CAMOCTOSTENbHOM paboThl C Yy4eOHBIMU
TEKCTaMH, CIIPAaBOYHOM JIMTEPaTypOil, AOCTYHNHBIMH TEXHUYECKUMHU CpPEICTBAMHU
MHOOPMAIIMOHHBIX  TEXHOJIOTMH; UWHTEpeC K OOyYeHHI0 M  [O3HAHHIO,



J1r0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHMI0, IPOEKTHOM U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH U
YPOBHsI 00y4Y€HHUS B IaJbHEHIIEM;

4) dopMupoBaHHs KYJbTYPbl 3A0POBbS. OCO3HAHHME ILIEHHOCTH >KH3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0pPOBbIO, YCTAHOBKHM Ha 370pOBbIA 00pa3
JKW3HHU, OCO3HAHUE MOCIIECTBUI U HEMIPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJIS, HAPKOTUKOB, KYypeHHWs), HEOOXOJAMMOCTH COOJIONCHUSI TIPABUII
0€30IacHOCTH MpH OOpaIlleHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY M peaIbHOM
KU3HU; D) TPyAOBOro BOCHHTAHHUSI: HHTEPEC K MPAKTHYECKOMY H3YUCHHIO
npodeccuii u Tpya pa3IuIHOTO poja, YBaKEHUE K TPYAY U pe3yabTaTaM TPYI0BOM
JeSITEIbHOCTH, B TOM YHCJI€ HAa OCHOBE IPUMEHEHHUS NPEAMETHBIX 3HAHWM IO
XUMHUH, OCO3HAHHBIA BBIOOP HHIMBUAYAIBHOM TPAaeKTOPUU MPOJOJLKEHUS
oOpa3oBaHusS ¢ YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHUH,
OOILIECTBEHHBIX HWHTEPECOB U NOTPEOHOCTEH, YCHNEmHOH MnpodecCuOHaNbHOU
NEATEIIBHOCTH U Pa3BUTUSI HEOOXOJIMMBIX YMEHHI, TOTOBHOCTh aJallTUPOBATHCS B
npo(heCCHOHANILHOM cpefie; 6) IKOJOTrHYecKOro BOCIHTAHHUS: SKOJOTHYCCKH
1enecooOpa3sHoe OTHOIICHHUE K MPUPOJIE KaK UCTOUHUKY JKM3HU Ha 3emiie, OCHOBE
e€ CyIIeCTBOBaHMs, IMOHMMAaHHE IICHHOCTH 3J0pOBOr0 M 0Oe3omacHoro oobpasa
JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (u3znueckomy U
TICUXWYECKOMY 37I0POBBIO, OCO3HAHUE IICHHOCTH COOJTFOJICHHUS MPaBUJI O€30I1aCHOTO
MOBEJICHUSI TpU paboTe C BEIIECTBAMM, a TaKXKE B CUTyallUSX, YTPOKAIOUIUX
3I0POBBIO M KWU3HHU JIIOJICH; CIIOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble IPH
M3YyUYCHUHU XUMWH, IS PEIICHUS 3a7ad, CBA3AHHBIX C OKPYXKAIOUIEH MPUPOTHOU
CpemoM, [l TIOBBIIMIEHUS YPOBHA SKOJOTMYECKOW KYJIBTYPBI, OCO3HAHHUS
rI00aJbHOTO  XapakTepa »JKOJIOTHYSCKMX TMpoOJeM U TyTeH UX PEIICHUS
MOCPEICTBOM  METOJOB  XUMHH,  DKOJOTMYECKOTO  MBIIUICHUS,  YMEHUS
PYKOBOJICTBOBAaTbCSA WM B II03HABATEIbHOM, KOMMYHHMKATHBHOW W COLMAJIBHOU
MPaKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MertanpeaMETHBIX pE3yJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopmMupOBaHUSI MUPOBO33PEHHUS OOIIIEHAYYHBIE TTOHATUS (3aKOH, TEOPUS, MPUHIINII,
runore3a, (akr, cucTemMa, MPOIEcC, DOSKCIEPUMEHT U JpYyroe.), KOTOpbIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeAMETax M TO3BOJIAIOT Ha
OCHOBE 3HAaHUW W3 JTUX MPEAMETOB (OPMHPOBATH MPEJCTABICHUE O IIEJIOCTHOM
HAay4YHOW KapTHHE MUpaA, U YHUBEpCaJIbHbIE y4eOHBIC JCHCTBUS (TTO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpBIC oOOecrmeunBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO W OCYIIECTBICHHUIO Y4YEOHOU
JESITETbHOCTH.



ITo3naBaTe/IbHBbIEC YHUBEpPCcAJIbHbIE yueOHbIe AeiicTBusi ba3oBbie
JIOTHYEeCKHe AeHCTBUA:

YMEHHUSI UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUH
3HAHWI: PACKpPBIBATh CMBICI XUMHUYECKUX TMOHATUN (BBIACIATH UX XapaKTepHbIC
MpPU3HAKKU, YCTAHABIMBATH B3aUMOCBSI3b C JAPYTUMU MOHSTHUSMH), UCIOJIb30BAThH
MOHATHUS AJI1 OOBSICHEHUS! OTNIETBHBIX (DAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUSA U
KPpUTEpUH I KJIACCU(PUKAIIUU XUMUYECKUX BEIIECTB M XMMHUYECKUX PEaKIIUH,
yCTaHaBJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3YyYCHHS,
CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHAYKTUBHBIC, JEAYKTUBHBIE, 110 aHAJIOTHUH),
JIeJIaTh BBIBOJIBI U 3aKIJIFOUCHUS, YMEHUE MPUMEHSITh B IPOLIECCE MTO3HAHUS MMOHSTHS
(mpenMeTHbIE W METalpeIMETHbIE), CHUMBOJUYECKHE (3HAKOBBIE) MOJIEIH,
UCIIOJb3YyEMble B XUMHUH, MNPeoOpa3OBbIBaTh MIMPOKO IMPUMEHSEMBIE B XUMHUH
MOJICJIbHBIE TIPEJICTABIICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKasI
dbopmylia W ypaBHEHHE XHUMHUYECKOW peakuuu — TMpU pPEHICHUU Yy4ueOHO-
MO3HABATENbHBIX 33]1a4, C YYETOM ATUX MOJEIBHBIX MPEIACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3YyYaE€MbIX OOBEKTOB — XUMHUYECKUX
BEILIECTB U XMMHUYECKUX PEAKIUH, BBISIBIATH OOIIUE 3aKOHOMEPHOCTH, MIPUUUHHO-
CJIC/ICTBEHHBIE CBSI3U U MPOTUBOPEYUS B U3y4a€MBbIX MPOIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/ibCKHe JeiiCTBUS.

YMEHHUE UCIOJIb30BaTh IOCTABJICHHBIE BOIPOCH B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAY€CTBE OCHOBBI JIs1 (HOPMHUPOBAHUS THITOTE3HI ITO TIPOBEPKE
MPaBUJIBHOCTH  BBICKA3bIBAEMBIX  CYXKJCHHM;  MPUOOpPETEHHE  OMbITa IO
TUIAHUPOBAHUIO, OPTraHU3allMd W TPOBEACHUI0 YUYEHHYECKHX OSKCIEPUMEHTOB,
yMEHHE HaAOJNIOMaTh 3a XOJOM MPOIECCa, CaAMOCTOSATEIBLHO MPOTHO3HPOBATH €0
pe3yabsTar, GopMyJIHpoBaTh 0000IIEHUS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO
OMbITa, WCCIEAOBAHUS, COCTABIATH OTYET O MpojenaHHON padote. Padora ¢
uHopMmanmei:

yMEHHME BBIOMpaTh, AHAIU3UPOBATb M HWHTEPIPETHPOBATH HHGOPMALIUIO
pa3IMYHBIX BUJIOB U (POPM MpPENCTaBICHUS, MOTYyIaeMyl0 M3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAsl  JUTepaTypa XUMHUYECKOIO COJEp)KaHus, CIPaBOYHBIC
nocobust, pecypcel VHTepHeTa), KpUTHYECKH OLICHUBATh IMPOTHUBOPEUYMBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

YMEHHE TNPUMEHATh Pa3IUYHbIe METOJbI M 3alpocChl MpPHU TMOUCKE U OTOOpe
uHGOpPMAIIMU M COOTBETCTBYIOUINX JaHHBIX, HEOOXOMUMBIX JISi BBINOJTHECHUS
y4eOHBIX M MO3HABATEIbHBIX 3a7au OMPECIEHHOTO THUIa, TPUOOPETEHUE OIbITa B
o0JacTh  UCHONB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHHE KYJIbTYPOH aKTUBHOTO MCIOJIb30BAaHUS PA3IMYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY MpeACTaBiIeHUs UH(DOpMaLUU U
WUTIOCTPUPOBATh peIllaeMble 3aJadyd HECIOKHBIMH CXEMaMH, Juarpammami,



apyrumu  popmamu rpadMKd M HUX KOMOWHAUMSIMHM; YMEHHE HCIOJb30BaTh U
aHAMM3UPOBaTh B TIpoIecCe Y4YEOHOW W HCCIICNOBATEIHCKON JEATEIHHOCTH
UH(OPMAIUIO O BIUSAHUM MPOMBIIUIEHHOCTH, CEJIBCKOTO XO35HUCTBAa U TPAHCIIOPTA
Ha COCTOSTHUE OKPY KAIOIIEeH NPUPOIHOM CPEIBI.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHSI 33]1aBaTh BOMPOCHI (B XOJI€ IUANIOTa U (MJIM) TUCKYCCUU) TIO CYIIIECTBY
oOcyxnaemMol Tembl, (OPMYJIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS TPEUIOKEHHOM  3ajau; yMEHHUS TPEJICTaBISATh IOIYYEHHBIC
pe3yNbTaThl MMO3HABATEILHOM AESTENBHOCTH B YCTHBIX M NUCBMEHHBIX TEKCTaX;
JenaTh MPE3CHTALUI0 PE3YIbTaTOB BBIMIOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa
(;taGopaTtopHOTO OMBITA, JTAOOPATOPHOM pabOTHl IO HWCCIACAOBAHWIO CBOWCTB
BEIIECTB, Y4YE€OHOro IMPOEKTA); YyMEHUs Y4eOHOro COTPYJHUYECTBA  CO
CBEPCTHUKaMH B  COBMECTHOW  [IO3HABATEJIBHOW W  HUCCIEA0BATEIbCKOU
NESATEIIbHOCTH TPHU PEIICHUH BO3HUKAIOIIUX IMPOOJEM Ha OCHOBE YYETa OOLIUX
MHTEPECOB U COIIACOBAHUS MO3ULUN (00CYXIeHUsl, 0OMEH MHEHUSIMU, «MO3TOBBIE
HITYPMbD», KOOPAMHAIIMS COBMECTHBIX JACHCTBUM, ONpENENIEHUE KPHUTEPUEB IO
OLICHKE KayeCTBa BBIIIOJIHEHHON pabOThI U JPYTHE).

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

YMEHUE CaMOCTOATEIBHO OIpPEACNATh LENU ACATENbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATH M NPH HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTh, BbIOMpaTh Hanbosnee 3(p(HEKTUBHBIE CIIOCOOBI PEIICHHS YYEOHBIX U
IIO3HABATEJIBHBIX 3a/1ad, CAMOCTOSITENBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEUVIOKEHHBIA aNTOPUTM JEUCTBUM TMpPU BBINOJHEHUM 3aJaHUA C  YYETOM
MOJy4YEHHUs! HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BEIECTBAX U pEaKLusX,
OLICHUBAaTh COOTBETCTBUE IIOJIyYEHHOI'O pe3yibTaTa 3asBJICHHOM LEIH, yMEHHE
MCIIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 00SI3aTE€ILHOTO
collep KaHMs, YCTAaHOBJICHHOTO JaHHOW denepaibHOM paboueld MporpaMMoi,
BBIJICISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHMS, YMEHHUS M CIIOCOOBI
NeWcTBUM, crenudpuyeckue I TOpeaMeTHOM obmacth  «XUMHUS», BHJBI
JNESITEIbHOCTH 1O  TOJY4YEHHUID HOBOIO  3HAHUA, €ro  HMHTEPIPETAIU,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIIHSX.

K xoniy o6yuenus B 8 kjacce nmperiMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUM:

*  pacKpbIBaThb CMBICI OCHOBHBIX XMMHYECKMX MOHATHH: aTOM, MOJIEKYJa,
XAMUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOJIHAS U HEOJTHOPOAHAs), BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAS U



MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIpHas Macca,
MaccoBast J0JIsi XUMUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCIIOTa, OCHOBAHME, COJIb, JJIEKTPOOTPHUIATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHYECKasi pPEaKIus, KiIacCH(PHUKAIUs peakiuil: peakuuu
COCMHEHMSI, PpEaKLUUU pa3JOKEHUs, pEeaKkUMM 3aMElICHUs, peakluu
oOMeHa, 3K30- U SHIAOTEPMHUECKHUE PEaKIUu, TeIIoBON 3((EKT peakuuu,
PO aTOMAa, FIEKTPOHHBIN CIOM aTOMa, aTOMHAasi OpOUTalb, paauyCc aToMa,
XMMHYECKasl CBS3b, MOJSIPHAs M HENOJSPHAsl KOBAJECHTHAs CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, aHWOH, PAacTBOpP, MaccoBas JIOJII BEIIeCTBa
(IpolieHTHAs! KOHIIEHTPAIls) B PaCTBOPE;

HIUIFOCTPUPOBATH  B3daMMOCBSA3b OCHOBHBIX XHMHYCCKHX MOHITUI U
IMPUMCHATD OTH ITOHATHA IIPU OIIMCAHWU BCIICCTB U UX HpCBpaIHeHHfI;

HUCIIOJIB30BATh XHMHUYCCKYI0O CHMBOJIMKY MOJIs1 COCTAaBJICHHA (bOpMyjl
BCIICCTB U ypaBHCHHﬁ XUMHUYCCKHUX peammﬁ;

OMPENIENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKHUCJICHMSI  JJIEMEHTOB B  OHMHApHBIX  COCIMHECHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIUHEHUM M0
dbopmynam, BUJ XUMHUYECKOM CBA3M (KOBaJeHTHasT W HWOHHAs) B
HEOPTaHUYECKUX COCAUHEHHUSIX;

packpsiBaTh cMbIca llepmommueckoro 3akona [[. . Menneneesa:
JEMOHCTPUPOBATh IOHUMAHUE NEPHUOJUYECKONM 3aBUCUMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT HMX MOJOXKEHHs B Ilepuonmueckoi cucreme,
3aKOHOB  COXPAaHEHHUs  MacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO yYEHUS, 3aKOHa ABOTaipo;

ONMMCHIBATh W XapakTepu3oBaTh TabmmuHyro Qopmy [lepuoanueckoii
CUCTEMBl XMUMHYECKHUX OJJIEMEHTOB: pas3iuyaTh TMOHATHS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounast noarpymnmna (b-rpymnmna)y, manbie u
OOJBIIME TEPUOABI, COOTHOCHTH OOO3HAYCHHS, KOTOPHIE HWMEIOTCS B
tabmuie «llepuogmueckas cuctemMa xXumMuueckux snemeHToB JI. .
MenpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsj sapa, 00IIee YUCIIO SJIEKTPOHOB H
pacrpeiesieHue UX 10 IEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakluu (MO YUCIAYy M COCTaBY YYACTBYIOUIMX B PEAKIIMU
BEILECTB, MO TEIIOBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHME CBOICTBA BEIIECTB
PAa3IUYHBIX KJIACCOB, MOATBEPXKAAs OMUCAHUE NPUMEPAMU MOJEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;



IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKaHUS XUMHUYECKUX IIPEBPAILICHUN B
Pa3JINYHBIX YCIIOBHUSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCcoOBYIO JIOJK0 XMMHMYECKOrO »3JeMeHTa 10 (opMyje COECIUHEHNS,
MaccoBYyI0 JOJIK BEIECTBA B pacTBOpE, IPOBOAUTH PACUYETHI IO
YPaBHEHHUIO XUMUUECKOHN pEaKIny;

MPUMEHSTH OCHOBHBIC OTIEPAIIUU MBICITUTEILHON AESTEIHPHOCTH — aHAIA3 U
CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMATHU3AlHI0, KIAaCCU(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO--CJICICTBEHHBIX CBS3€H — JUIsI M3yYCHUS CBOWCTB
BCIIECTB W XHMHYECKUX PEaKIHi, eCTeCTBEHHO-HAYYHBIC METOJIbI
Mo3HaHWS — HAOMIOJEHUE, HW3MEpPEHUE, MOJCIMPOBAHHUE, AIKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWIAM  TOJB30BAaHUS  XMMHUYECKOM  TOCYAOM  H
7abopaTOpHBIM  O0OpYAOBaHMEM, a TakKe IMpaBuUiiaM oOOpaleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB [0 TMOJYYEHUI0O M COOMpaHHUIO
razoo0pa3HbIX BeHIeCTB (BOAOpOJAa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEIEIEHHON MAaCcCOBOM JIOJEHW PacTBOPEHHOTO BEIIECTBA,
IUITAHUPOBAaTb W MPOBOJUTh  XUMHYECKHE  DKCIEPUMEHTBHI IO
pAacro3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOIIbIO WHIUKATOPOB
(;rakMmyc, dhenondraiend, METUIOPAHXK U JIPYTHUE).

K xoHiy o0yuenus B 9 Kjacce npeaMeTHbIC Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICT OCHOBHBIX XWMHYECKHMX TIOHATHHA: XHUMHYCCKUH
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CII0)KHOE BEIIIECTBO, BAJCHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHHS, XUMHUUYECKasl PeaKIlusi, XUMHUUECKasi CBs3b, TEIUIOBOM 3(deKT
peakiuuu, MOJb, MOJSPHBIA  00BEM,  PacTBOpP,  DIEKTPOJIHTHI,
HEDAJICKTPOJUTHI, DJCKTPOJUTHYECKAS JUCCOIMAINS, PEaKIHUH HOHHOTO
oOMeHa, KaTajau3aTtop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble W
HEOOpaTUMBIC PEaKIMHM, OKHUCIHMTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb, BOCCTAHOBUTENh, OKUCIICHUE  BOCCTAHOBIICHUE, aJNIOTPOIIHS,
aM(OTEPHOCTb, XUMUYECKast CBSI3b (KoBaJICHTHAS, WOHHas,
MeTajuInuecKas), KpUCTaJUTMUecKass pemeéTka, KOppOo3us METaJlIOB,
CIUTaBbI, CKOPOCTh XUMHYECKOW pEaKIWH, TNPeaeTbHO JOMyCTUMAas
koHueHTpanus [1JIK Bemectna;

HIUIFIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHATUN U
INPHUMCHATH 3THU IMOHATHUSA ITPHU OIMKMCAHHUHU BCHICCTB U UX HpeBpaIHeHHfI;



HCIIOJBb30BaThb XHMHNYCCKYIO CHMBOJIIMKY OJIs1 COCTaBJICHUA (I)OpMy.II
BCHICCTB U ypaBHeHHfI XUMHUYCCKHUX peaKuHﬁ;

ONPENEIATh BAJICHTHOCTb U CTEIIEHb OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB B
COCIVHEHUAX pPa3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCy COEIWHEHUU Mo (opmyriaMm, BUJ XUMHYECKOU
CBS3M (KOBAJIEHTHasl, MOHHAs, MeETaJUIMYecKas) B HEOPraHUYECKHUX
COCMHEHMSIX, 3apsii MOHA MO0 XUMHUYECKOU (opMylie, XapakTep Cpenbl B
BOJHBIX PacTBOpax HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTAIIMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbIch [lepuoamueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAaHWE: OIHUCHIBATh M XapaKTepHU30BaATh
Tabnuunyto ¢opmy Ileproanueckoil CUCTEMBI XUMHYECKUX DIIEMEHTOB:
paziuyaTh TOHATHS «rjaBHasg noAarpynna (A-rpynma)» U «1oOo4yHas
noarpymnmna (b-rpynna)», wmanbie uW OoyblliM€ TEPUOIBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpbIE MMEIOTCS B TMEPUOJUYECKOW Tabmuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI ATOMOB XMMHUYECKUX AJIIEMEHTOB
(coctaB U 3apsn aapa, 00IIee YUCIO 3JIEKTPOHOB U paclpe/iesieHue UX 10
AIIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIKME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAWUHEHUW B MpeleNiax MajlblX NEPUOJIOB U
TJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIYy U COCTaBY YYACTBYIOIIUX B PEAKIINH
BEILIECTB, MO TEIJIOBOMY 3(h(PEKTy, M0 M3MEHEHUIO CTENEHEH OKHUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMME W CHEIU(PUUICCKHE XHUMHYECCKHC
CBOWMCTBA TMPOCTBIX M CIIOXKHBIX BEIIECTB, NOATBEPKIAasi OIMMUCAHUE
MPUMEpPAMU  MOJIEKYJIIPHBIX M HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTABJISITH  YPABHEHUS DJIEKTPOJIMTHYECKOW JAMCCOLMALMHA  KHCIIOT,
LIET0YEH U COJIEW, ITOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, YypaBHEHHUs peaklUMid, MOATBEPKIAAOIIMX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;

PaCKpheIBaTb CYHIIHOCTb OKHUCIIHUTCIbHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ
MMOoCPCACTBOM COCTABJICHHA DJICKTPOHHOI'O OaymaHca PTHX peaKuHﬁ;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUS XWMHYECKUX TMPEBPaAllEHU B PpPa3IMYHbIX
YCIIOBUSIX;



BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIO0 XHMHUYECKOTO JJIEMEHTa Mo (opMylie COEAUHEHUS,
MaccoBYyI0 JOJIK BEIECTBA B pacTBOpE, IPOBOAUTH PACUYETHI IO
YPaBHEHHUIO XUMUUECKOHN pEaKIny;

co0JII01aTh MpaBuia MOJIb30BAaHUS XUMHUECKON MOCYA0N U 1ab0paTOpHBIM
o0opyloBaHHEM, a TaKXe IpaBwia OOpalleHHs C BEUIECTBAMH B
COOTBETCTBUM C HMHCTPYKLIHMSMH 1O BBIIOJHEHHUIO JITAOOPATOPHBIX
XMMHUYECKUX ONBITOB MO TOJIYYEHUID M COOMpaHHIO ra3000pa3HbIX
BEILECTB (aMMHaKa M yTJIEKHCIIOrO ra3a);

MIPOBOJIUTH PEAKIINH, TOATBEPKIAIOIINE KAYSCTBEHHBIN COCTAB Pa3TMIHbIX
BCII[ECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOpUI-, OpPOMHI-, WOIHI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI M WOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MPUMEHSTH OCHOBHBIE OIEPAIIMU MBICIUTEIILHOMN JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMATU3alIUIO, BHISBICHUE MPUUNHHO-
CJICJICTBEHHBIX CBSI3€M — JJI1 M3Y4YEHUS CBOMCTB BEILIECTB U XMUMHYECKHUX
peakmuii, eCTeCTBEHHO-HAy4YHBIC METOIbI TIO3HAHWS — HaAOIOICHHE,
U3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEeaIbHBIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne

HaumenoBanue pa3aesioB u

KoauuecTBO 4acoB

KoHTpoJibHbIE

IIpakTH4eckue

JuaekTpoHHbIe (UU(pOBbHIE)

n/n TEM IpOrpaMMbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3zne a1 1. [lepBoHavaibHbIe XMMUYECK He TOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YyesoBeKa
12 BemecTBa 1 XuMu4ueckue 15 1 bu6mmoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3ne o1 2. BaxkHeliume npeacTaBuTe M HeOPraHMYecK MX BeleCTB
91 Bosnyx. Kucnopon. [lonstue 6 bu6nuorexa [IOK
' 00 okcHmgax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o kucinorax 8 1 bub6nuorexa [IOK
' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 00 L bu6mmoreka [JOK
' OCHOBaHMSIX S https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACChI bubmuorexa [JOK
2.4 11 1 1

HCOPTraHNYCCKUX COeIUHEHUI

https://m.edso0.ru/7f41837¢
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Hroro mo pazneny 30

Pa3znen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHue aTOMOB.

Xumuueckasi CBsi3b. OKHCIHUTEILHO-BOCCTAHOBHTEIbHbIE peakuuun

[Tepuonuueckuii 3aKOH U
31 IIepuonnueckas cucrema y

XUMHUYECKUX dieMeHToR /1. .
Menpnene-eBa. CTpoeHue aToma

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

XHUMHUYECKast CBA3b.
3.2 OKHCIIUTEIBHO- 8 1

BOCCTAHOBUTCIIBHBIC PCAKIINH

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

" 15 bu6mmoreka [IOK
TOTO IO pa3zeiry https://m.edso0.ru/7f41837c
bubmuoreka [JOK
PeszepBHoe Bpemst 3

https://m.edso0.ru/7f41837c
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9 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
[
P porpammel Beero Kontpoabubie | TIpakTuieckue | ogpazopareanmbie
padoTbI padoThbI pecypchbl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuu
11 [loBTOpEeHME U yriaybieHue 3HaHUH 5 bubnnorexa [HOK
' OCHOBHBIX Pa3/IeioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTUYECKAS] TUCCOIUAIIHS. bu6mmoreka [IOK
XHUMHUYECKUE peaklii B PaCTBOPAX ttps://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTra/sibl H MX COeINHEHHS
91 OO11ast xapakTepUCTHKA XUMUYECKHX 4 1 bubnnoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast xapaKTepUCTHKA XUMUYECKHX
2.2 aneMeHToB VIA-rpynmnsl. Cepa n eé€ 6 bubmaorexa IIOK
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast xapaKTepUCTHKA XUMUYECKHX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 Bubmiorexa LOK
https://m.edsoo.ru/7f41a636
COETUHEHUS
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OO01mmas XxapakTepruCcTHKa XUMUIECKIX

bu6mmoreka [IOK
2.4 aneMeHToB IVA-rpynmel. Yriaepon u
N by poa 8 https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COSAMHCHUS
Utoro mo pazneny 25
Paznen 3. Metajuuibl U MX COeIMHEHMSI
31 06 . 4 bu6mmoreka [IOK
' HUE CBOMCTBA METAILIOB https://m.eds00.ru/7f41a636
3.9 B . 16 bubmuorexa [JOK
: QKHEHIINE METAJIIIBI U UX COCTMHCHHS https://m.eds00.ru/7f41a636
Hroro mo paszneny 20
Paznen 4. Xumus u oxkpy:xamomas cpeaa
41 B 3 bubmuorexa [JOK
. €I1eCTBa U MaTepUaIIbI B )KU3HH YeIOBEKa https://m.eds00.ru/7f41a636
Hroro mo paszneny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpemMit https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne JlaTa uudposbie
i Tema ypoka Beero Kontposbubie | IlpakTnueckue u3yuenus 0Gpa3soBaTeJbHbIE
padoThI padoThI pecypes
[Ipenmer xumuu. Ponp XuMuu B KU3HU bubnunoreka LIOK
1 yeloBeKa. Tella U BellecTna 1 https://m.edsoo.ru/ff0d210c
5 - 1 bubnuorexa [{OK
OHSATHUE 0 METOAAaX II03HAHMUS B XUMHU https://m.edsoo.ru/ffod227e
[IpakTudeckas padora Ne 1 «IIpaBmiia
3 paboThI B 1ab0OpaTOpUH U IPUEMBI L Bu6mmorexa [{OK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
Yucteie BemecTBa U cMecH. CIocoObl 1 bubmunoreka IIOK
4 pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
. bu6nmorexa LIOK
5 «Paznenenue cmecelt (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOM COJIN)»
6 A 1 bubnmorexa [IOK
TOMBI M MOJICKYJIBT https://m.edsoo.ru/ff0d2a6c
Z XyUMHUYeCcKHe 3IeMEHTRI. 3HaKH L bubnunorexa LIOK

(CI/IMB OJ'ILI) XUMHUYCCKHUX 5JICMCHTOB

https://m.edsoo.ru/ff0d2be8
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bubnunorexa LIOK

8 IIpocTEIe 1 CIIOXKHEIE BEIECTBa https://m.edsoo.ru/ff0d2a6c¢c
9 A bubnunoreka LIOK
TOMHO=MOJICKYIIAPHOC yHCHHC https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSAHCTBA COCTaBa BEIIECTB.
bu6mmoreka [IOK
10 Xumuueckass ¢Gopmyna. BaleHTHOCTb
https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHOCHTEIbHAs MOJIEKYIIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J191 XUMHUUYECKOTO dJIEMEHTa bu6mmoreka [IOK
B CO€IUHEHNU https://m.edsoo.ru/ffod350c
13 KommuaectBo BemectBa. Mok, bu6mmoreka [IOK
MousipHasi Macca https://m.edso0.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKHUE SIBICHUS. bubmuorexa [JOK
XUMHUecKas peaKIys https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuorexa [JOK
XUMUUECKHE ypaBHEHHSI https://m.edso0.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
bu6mmoreka [IOK
17 BENIECTBA MO YPaBHECHUSIM XMMHUYECKHUX
. https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMHUuecKuX peakuui
bubmuorexa [JOK
18 (coenmHeHus, pa3JIokKEHHUs, 3aMEICHHS,

oOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JJomoHOCOB —

- bubmuorexa [JOK
19 yuéneliidHnuKIoneauct. O6o0ieHne u
. https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHUHA
20 Kontponbnas padota Nel o reme bubnmoreka [JOK
«BemlecTsa U XMMHYECKHE PEAKLIUM» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMech razos. Coctan bubmuorexa [JOK
Bo3ayxa. Kucinopon — snemeHT u https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Ou3nyeckue U XMMHUYECKHE CBONCTBA
bubmuorexa [JOK
22 KHUCJIOpoJia (peaKkIuu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObl MostydeHus: KUCI0po/ia B
23 71a00paTOPUH U IPOMBIIUICHHOCTH. Bubmiorexa ITOK
https://m.edsoo.ru/ff0d497a
[IpumeneHune kucnopoaa
TennoBoii 3¢ ekt xumuueckomn
24 peakuuu, moHsATHE O bubnuorexa [JOK
TEPMOXMMHYIECKOM YPaBHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKIIUIX
Tornugo (HedTh, yroiab U METaH).
bu6nmoreka [JOK
25 3arpsi3HeHue Bo3AyXa, CIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
bubmuorexa [JOK
26 «ITomydenue u cobnpanme KUCIOpoa,
. https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
97 Bonopox — anemeHT u npocroe bu6mmoreka [IOK

BenecTBO. HaxoxaeHnue B npupojie

https://m.edsoo.ru/ff0d4dd0
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dusnueckre U XUMUYECKHIE CBOMCTBA

bubmuorexa [JOK

28 Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 I bubmuorexa [JOK
OHATHE O KHCIIOTAX 1 COTAX https://m.edsoo.ru/ff0d50d2
CriocoObI ToTy4eHHs! BOAOPO/Ia B bubnmoreka [JOK
30 naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
31 «ITonydenue u cobupanue BoI0poa, bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
5 Monsipabiii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
3 ABOrapo https://m.edsoo.ru/ff0d542e
Brruuncienns o0béMa, KOJIMYECTBA
bubmuoreka [JOK
33 BEIIECTBA raza 110 €ro U3BECTHOMY
R https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
bu6mmoreka [IOK
34 YPaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA
N . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
Du3NYECKUE U XMMUYECKUE CBOMCTBA bubnuorexa [JOK
3 BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwmii. [Tonstue 06 bubmuorexa [JOK
36 HMHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbIE
bu6mmorekxa [IOK
37 Y HEHACBIIIEHHbIE pacTBOPbL. MaccoBast

A0JI BEIIECTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[IpakTrueckas padota Ne 5 mo Teme
«IIpuroroBiieHHE PACTBOPOB C

bu6mmoreka [IOK

38 ONpeACIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KontponbHas padota No2 o teme bubmuorexa [JOK
Oxcupl: cocTaB, KiacCUpUKALKS, bu6mmoreka [IOK
40 HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOMCTBA
bubmuorexa [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[losnydyeHne u XUMHYECKUE CBOWCTBA bubnnorexka [HJOK
43 OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [JOK
a4 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka [JOK
45 KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
bu6nmoreka [JOK
46 CIOCOOBI OTYYEHUs, XHMHUECKHUE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 SKCHCPUMCHTAJIBHBIX 3a1a4 110 TEMC Bubnuoreka HOK

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c
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I'enernueckas cBA3b MCXKIY KilacCaMu

bubmuorexa [JOK

48 HEOPraHUYECKHUX COECIUHEHUN https://m.eds00.ru/00ad9a50
49 0606 . bubmuorexa [JOK
ODIICHHE 1 CHUCTEMATHIAIHA SHAIH https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
" bubnmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCAMHEHUI
[TepBbie TOMBITKY KIACCHPUKAITUN
bu6mmoreka [IOK
51 XUMHYECKHUX 31eMeHTOB. IToHsTue o
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 i bu6mmoreka [IOK
€pHOINYECKas CUCTEMa XUMUUECKHUX https://m.edso0.ru/00ada52c
anemeHToB 1. 1. Menaeneena
53 . bu6mmoreka [IOK
CPHOJBL, TPYTIIBL, HOATPYIIIET https://m.edsoo.ru/00ada52c
4 Crpoenue atomoB. COCTaB aTOMHBIX bubnuorexa [JOK
5 sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3I1eKTPOHHBIX 000JI0YEeK
. bu6mmoreka [JOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
55 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B BuGmuorexa [JOK

[Tepnonnueckoii cucreme /1. U.

Menneneesa

https://m.edso0.ru/00ada824
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3nauenue [leprnoanyeckoro 3akoHa ajis
pa3BuTHUsA HayKu U npaktuku. . 1.

bu6mmoreka [IOK

57 N
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmuorexa [JOK
58 XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 - bu6mmoreka [IOK
OHHAT XHMHIHECKA CBASH https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMuueckas bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XUMHUYECKast bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
62 C bu6mmoreka [IOK
TCHCHb ORHCIICHHA https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 0 bu6mmoreka [IOK
KHCIIITCITH 1 BOCCTAHOBUTEH https://m.edso00.ru/00adb076
65 KonTtponsHast pabota Ne4 o reme bubnuoreka [IOK
«CTtpoenne aroma. XuUMHUYECKasI CBS3b https://m.edsoo.ru/00adb486
66 PesepBHriit ypok. O600IICHHE U bubnuotexa [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edso0.ru/00adb33c
67 PesepBHrlit ypok. O600IICHHE U bubnuotexa [JOK

cUcTeMaTHu3anus 3HaHUU

https://m.edso0.ru/00ad9ch2
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68 PesepBHbIil ypok. O0001ICHNE 1

cUCTeEMAaTHU3al U 3HAaHUN

bubnunorexa LIOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne T Hara uudgposbie
€Ma ypoka Kontpoabubie | IlpakTuueckue
n/n Beero p p myuennsi, 00pasoBaTelbHbIE
padoThbI padoTbI pecypcebl

[lepuoauueckuii 3aK0OH.
[Tepuoanueckast cucteMa XUMHUYECKUX 1 Bu6mnuorexa [JOK
anemenTos J1. M. https://m.eds00.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuorexa [JOK
CBOMCTB XUMHUYECKHUX AJIEMEHTOB 1

. https://m.edso00.ru/00adb6b6

MEPBBIX TPEX MEPUOOB
Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunbl XuMUUEeCKOW CBSI3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme
«[ToBTOpEHUE U yriaydieHne 3HaHuiH 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukamnms xumuaeckux L bubnmnoreka [JOK
peaKIui Mo pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOM
peakiuu. [loHsITHE O TOMOTEHHBIX U 1 Bubmzorexa LIOK

TCTCPOTCHHLIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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ITousaTHE 0 XUMUUECKOM PaBHOBCCHHU.

bubmuorexa [JOK
8 @DakTOpPBI, BIUSIOIIKNE HA CKOPOCTh
. https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUU U MOJIOKEHUE
XUMHUYECKOT'O PAaBHOBECHUSI
9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
bu6mmoreka [IOK
10 nuccoraii. CUIIbHBIC M Cl1a0ble
https://m.edsoo.ru/00adcd68
AJIEKTPOIUTHI
1 T . bu6mmoreka [IOK
OHHPIC YPABHCHHA PEaKItiH https://m.edso0.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIIOT B
. N bubmuoreka [JOK
12 OCHOBaHUU B CBETE MPEACTABICHUI
. https://m.edso0.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIIHI
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MpeJICTaBICHH 00 Brbmmotexa LIOK
https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOITUAITUT
14 I . bubmuoreka [JOK
OHATHE O THAPOJHZE colen https://m.edsoo.ru/00add9d4
15 O00011eHNEe U CUCTEMATU3ALIS bu6mmoreka [IOK
3HaHUU https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
bubmuoreka [JOK
16 «Pelenne SKCIepUMEHTAIBHBIX

3a1a9»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «INEKTPOIUTHIECKAS TUCCOITUAIIHS bubmorexa LHOK
P A HHATIL https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKI[UU B paCTBOPAX)»
OO0m1as xapakTepucTHKa rajJoreHoOB.
. bubmuorexa [JOK
18 XUMHYECKUE CBOMCTBA HA PUMEPE
https://m.edsoo.ru/00addfe2

XJIopa

19 XimopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
XMMHYECKHE CBOMCTBA, MOJyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTrueckas padora Ne 2 o teme

20 «[lonmydyenue COITHON KUCIOTHI, Bubmaorexa ITOK

https://m.edsoo.ru/00ade348
M3y4YEHUE €€ CBOMCTBY»
Brluucnenus no ypaBHEHUSIM
. bubmuorexa [JOK
21 XUMHYECKUX PEaKIuid, €CIu OAUH U3
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

92 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpymmbt https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.

23 Haxoxnenue cepbl U €€ COEIMHEHUH B bubnnorexa [IOK
npupoae. XuMUYECKHE CBONMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaopo, cTpoeHue, Gu3ndeckre bubnmoreka [JOK
1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHas KMCIIOTA,

. bu6mmoreka [JOK

25 (bu3HYecCKre U XUMUYECKUE CBOMCTBA,

IIPUMEHEHHE

https://m.edsoo.ru/00adea28
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Xumudgeckue p€aKknuuy, JcxKaluc B
OCHOBC ITPOMBIIIJICHHOT'O criocoba
MOJIYYCHHA CGpHOfI KHCJIOTHI.

bu6mmoreka [IOK

26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIleH cpelibl COENHEHUSIMU
cepbl

27 Brruncienye MaccoBOM JOJIM BBIXOJA bubmuorexa [JOK
MPOJIYKTa PeakLuu https://m.edsoo.ru/00adec8a

28 OO61mas xapakTepuCTHKA SJIEMEHTOB bubnnoreka [JOK
VA-rpynmnsl. A30T, paclipocTpaHeHHE https://m.edsoo.ru/00adeea6
B TIpupoae, GU3NIECKue u
XUMUYECKHUE CBOKCTBA
AMMHuak, ero puznueckue u

. bubmuorexa [JOK
29 XUMHUYECKHE CBOUCTBA, IIOJIYUYCHUE U
https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas pabora Ne 3 o Teme
bu6mmoreka [IOK
30 «Ilonydyenre amMmmuaka, U3y4eHue ero
. https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KuCoTa, e€ pusnueckue u bubnnoreka [JOK
XAMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHUS B KAUECTBE MUHEPAIbHBIX

. bu6mmorexa [IOK

32 ynobpenuit. Xummuueckoe

3arpsAA3HCHHUC Opr)KaIOIJ_Ieﬁ CpCablL
COCAMHCHUAMH a30Ta

https://m.edso0.ru/00adf518
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®docdop. Okcua pochopa (V) u

bu6mmoreka [IOK

33 docdopnas kuciora, pusndeckue u
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTyYeHUE
Hcnonp3oBanue pocharoB B kauecTBe
4 MUHEPATBHBIX YIOOPEHHIA. Bu6mmorexa [IOK
3arpsi3HeHUE MPUPOTHON Cpelibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHEHHE B
bubmuorexa [JOK
35 npupoie, GU3NIECKUE U XUMUICCKHEC
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcuipl yraeponaa, ux Gpusndeckue u bubnnoreka [JOK
XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKojorudyeckue npooIemsl,
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)
37 v . bu6mmoreka [IOK
FONIbHAA KUCTOTa ¢ COIH https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
38 "IlonyuyeHue yriaekucioro rasa. Bu6nuoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaTHOH"
[TepBoHauaNbHBIE TOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepo1a
. bubmuorexa [JOK
40 Kpemnuii u ero coennuenus

https://m.edsoo0.ru/00ae080a
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[TpakTnueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

bubmuorexa [JOK

41 N
«BaxHeiye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHHUS»

KonTtponsnast padora Ne3 o reme
. bubmuorexa [JOK
42 «BaxHeire HEMETaIbl U UX
https://m.edsoo.ru/00ae0e18
COCIUHEHHUS»
OO0m1as XxapakTepuCcTUKa XUMHYCCKUX
3JIEMEHTOB — METaJLJIOB.

43 Meraunueckas CBs3b U bubnuorexa [JOK
MEeTaJJInYeCcKasi KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKre CBOMCTBA
METaJIJIOB
XuMHYECKUE CBOMCTBA METAJIIIOB.

. bubmuorexa [JOK
44 DNEKTPOXUMHUUECKUH psifl
N https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJJIOB
O61ue crnocoObl MOTyYeHUs
MetaiioB. CruiaBbel. Beraucienus mo
N bu6mmoreka [IOK
45 YPAaBHCHUAM XMMMYCCKUX PCAKIINU,
https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
puMecH
46 o bubmuorexa [JOK
OHATHE O KOPPOSHH METAILIOB https://m.edso00.ru/00ae1278

47 bubnuorexa [JOK
[Henourpie meTanbt https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bu6mmoreka [IOK

Kajausa

https://m.edsoo.ru/00ael14b2
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https://m.edsoo.ru/00ae1156
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[llenouno3eMenbHBIC METAJIIbI —

bubmuorexa [JOK

49 KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 B . bu6mmoreka [IOK
AKHCHIIMC COCIMHCHIA KabIA https://m.edsoo.ru/00ae15e8
51 O00011eHrEe U cCUCTEMATU3ALIIS
3HAHUU
5 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
> YCTPaHEHHUS https://m.eds00.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme
I .. bu6mmoreka [IOK
53 JKECTKOCTEL BOABI U METOEI €8
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 A . bu6mmoreka [IOK
THOMHIHHH https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
55 TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 ™ bu6mmoreka [IOK
cle3o https://m.edso0.ru/00ae1d86
OKcuIpl, THAPOKCUIBI U COJIM JKeJle3a bu6mmoreka [IOK
57 (I1) u xene3a (111 https://m.edso0.ru/00ae35e6
58 O06o00meHre U cucTeMaTH3aIus
3HAHUU
[IpakTuueckast pabora Ne 7. Pemenue
59 JKCIIEPUMEHTAIIBHBIX 3a/a4 10 TEME bubnnorexa [JOK

«BaxHeu1me MeTauibl U X
COEIUHEHUS»

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae15e8
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Brraucnenus no YpaBHCHHAM
XUMHUYCCKUX peaxunﬁ, €CJIM OAUH U3

60 pPEareHToB J1aH B U30BITKE WU L Bbu6mmorexa LIOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM /101U BbIXO/a MPOAYKTa
peaxkuuu

61 O000111eHNE U CUCTEMATU3ALMS 1
3HAHUM
Kontponbnas pabota Ne4 o reme

62 «Baxuenime MeTaIbl U UX 1
COCTUHEHUS

63 BemectBa u MaTepHalIbl 1 bu6mmoreka [JOK
MOBCETHEBHOM KU3HU YEIOBEKa https://m.edso0.ru/00ae3f50

64 XHUMHYECKOE 3arps3HEHUE 1 bubnuorexa [IOK
OKPYKaIOIE Cpebl https://m.edsoo.ru/00ae4270

6 Posib xumum B pemieHnn bubnuorexa [JOK

> 9KOJIOTUYECKUX MPOoOIIeM 1 https://m.edsoo.ru/00ae4270

66 PesepsHblil ypok. O6006111€HNE 1 L bubnuoreka [IOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/00ae0dOa

67 Peseprublit ypok. O600IIeHNE T 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c

68 PesepBHblitl ypok. O600111eH1E 1 L bubnuoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 7 kinacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»
* Xumus, 8 kiacc/ I'abpuensua O.C., Octpoymon WN.I'., Cnagkor C.A.,
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»
* Xumus, 9 kinacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,

AxkmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
http://old.fipi.ru/ http://www.fcior.edu.ru/ http://school-

collection.edu.ru/ http://chimie-online.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://old.fipi.ru/
http://www.fcior.edu.ru/ http://school-
collection.edu.ru/ http://chimie-

online.ru/
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