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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XHMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
COCTAaBJICHA HAa OCHOBE TpEeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBE ¢eiepanbHOl pabouel mporpaMMbl BOCITUTAHUS
U C YYETOM KOHUEMIMU TMpenojiaBaHusi ydeOHOro mnpeaMera «XUMHS» B
oOpa3zoBaTenbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T MPEACTABJICHHE O UEJAX, OOILIEH cTpaTeruu
oOy4eHHsl, BOCHUTaHUS W Pa3BUTHS OOYYAIONIMXCS CPEACTBAMHU Y4YEOHOIO
npeaMeTa, YCTaHABJIMBAECT 00s13aTEIbHOE IPEIMETHOE coJlep KaHue,
MpeayCMaTpuBaeT paclpeleleHue €ro Mo KiaccaM W CTPYKTYpPHUpPOBAaHHE IIO
pazielnaM M TeMaM MporpaMMbl 10 XHUMHH, OMNpEACIseT KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHIyEMYIO
NOCJEN0BATENbHOCTh  W3YUYEHHUS XHUMUU C YYETOM  MEKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAeNsieT BO3MOXHOCTH —MpeaMeTa IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 0Opa3oBaTebHOU
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHMM K
pe3ynbTaTam 0O0y4YeHUs XUMUU Ha YPOBHE 1IeJIeH U3y4YeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATENILHON JI€ATEIbHOCTH OOYYalolerocsi MO OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIY)XKUT OCHOBOW [t (OPMHUPOBAHHS MHUPOBO33PEHUS
oOydaromierocsi, ero MnpejCcTaBiIeHUl O MaTepUaIbHOM E€IMHCTBE MHpPA, BAKHYIO
pOJIb UrparoT (POpMUPYEMbIE XUMHEH TPEICTAaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu W 00 DBOJIIOIMU BELIECTB B MPUPOJE, O MYTIX PEIHICHUS TJI00ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHSI 4YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealu3allii  BO3MOXKHOCTEH [IJI1  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB KX CaMOCTOSITENIbHOW  Y4eOHOW  JIeATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MMOBCETHEBHOM JKU3HU, TaK U B TPOQPECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CIHEUM(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJIbIBAa€T OCHOBBI
LIEJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOIbI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YUaIOIIUXCS;



criocoOCTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHONICHHUS K €CTECTBEHHO-
-Hay4YHBbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B SKOJOTHYECKOE
oOpa3zoBaHne 00Y4YaAIOIINUXCSI.

JlaHHbIC HampaBlICHWS B OOYYCHHHM XHMHH OOECIEYMBAIOTCS CHEIU(UKON
COJICpKaHUSl  Yy4yeOHOro  TpeAMeTa, KOTOpPbIM  SIBJIAETCS  MEeAaroruyecku
aJanTUPOBAHHBIM OTpaKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEIeEHHOM dTane e
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 001IIero 0Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIMMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHMYECKOW XHMMHUU U HEKOTOPBIX OTIENbHBIX 3HAYUMBIX TOHSTUN
OpraHUYECKON XUMUH.

CtpykTypa cojepkaHusl MPOrpaMMbl MO XUMHUH CHOPMHpPOBAHA HA OCHOBE
CHUCTEMHOIO mnojaxona k €€ m3ydyeHuro. ConaepxkaHHue CKIAIAbIBACTCS U3 CHUCTEMBI
MOHSITUNA O XUMUYECKOM 3JIEMEHTE U BEUIECTBE M CUCTEMBI MOHATHUN O XUMUYECKON
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbI [0 MPHUHIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX IPEICTABICHUMN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

— YYEHHUS O CTPOCHUU aTOMA U XUMUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 HIEKTPOJIUTHYECKON JTUCCOLMAIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJJHOTO
YPOBHS K IpYyroMy, BBITIOJHSASI (PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHUSI CBOWCTB,
CTPOEHHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MTOTYyUYEHUS U3yUaeMbIX
BEIIIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CHOCOOCTBYET  (POPMUPOBAHUIO
MPEJICTABICHUS 0 XUMHYECKOW COCTABJISIFOLIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOU MPUPObI, IEHHOCTHOIO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HaHUsl B Hayke. M3ydyeHHe XMMUU NPOUCXOAUT C MPUBJICUCHUEM 3HAHUU U3
paHee M3YyYECHHBIX Y4EOHBIX MpeamMeToB: «Okpyxkawonmi mupy», «buonorus. 5—7
KJ1IacCh» U «Pu3muka. 7 Kiaccy.

[Ipy w3ydYeHMH XUMUU TNPOUCXOAUT (PopMUpOBaHWUE 3HAHWUUA OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JESTETLHOCTH YEJIOBEKAa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KYJBbTYpHI. 3ajaya
y4eOHOTO MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN —
BaXHEHUIINX (PAKTOB, MOHSTHI, 3aKOHOB M TEOPETUUECKUX MOJ0KEHUM, JOCTYITHBIX
00001IIeHnIT MUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAYKH, B MPUOOIIEHUN K



HAyYHBIM METOJaM IO3HAaHUA MPHU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKLUi, B
(GbopMHpPOBAaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUI U UX TIPUMEHEHUH B Y4EeOHO-
MO03HABATENILHON M y4eOHO-UCCIIeI0BATENbCKON JIEITETbHOCTH, OCBOCHUM MPaBUII
0e30macHOro o0palleHusl C BEIIeCTBAMU B TOBCEAHEBHOM JKU3HU.

[Ipu u3yyeHUu XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs BaKHOE
3HaueHHue MpuoOpeNn Takue IeNH, Kak:

— (dopmupoBaHHe WHTEIUIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha  CHCTEeMaTHYeCKOe MpUOOIleHUE
oOydaromuxcsi K CaMOCTOATEIbHOW TO3HABATEIBHOU NEATEIbHOCTH, HAyYHBIM
METOJilaM TO3HaHUS, (POPMHUPYIOIIMM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecreueHne yciIoBuil, CIOCOOCTBYIOLINX MPUOOPETEHUIO 00Y4arOIIUMHUCS
OIbITa Pa3HOOOpPa3HOW MAESITENBbHOCTH, MO3HAHHUA W CAMOIIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3IMYHbIX BUIOB JEATEIBHOCTH;

— (dopmupoBanre oOmEeHd (QYHKIUOHAIBHOM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH H OIICHUBATH SIBICHHUS
OKpPY’KaIOIlIET0 MHpa, WUCIONb3Yys 3HAHUS U ONbBIT, MOJYYEHHbIE MPHU HU3YUCHUH
XUMHH, TPUMEHATh UX IPU PELIEHUH MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
JESTebHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd TyMaHUCTHUYECKUX OTHOILEHUH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH HSKOJIOTMUYECKU
L[EJIECOO0PA3HOr0 MOBEACHUS B OBITY M TPYAOBOM JAESATENBHOCTH B LENSIX
COXpPaHEHHMS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JaJbHEUIIETO
o0yueHus.

OO6mree 4nucio 4acoB, OTBEAEHHBIX IS M3YYEHHS XMMHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yvacoB (2 yaca B
Hezeno), B 9 kimacce — 68 yacos (2 yaca B HEICIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsTHe 0 MeTojax Mo3HaHHS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XHUMUYECKHUX
31eMeHTOB. [IpocThie U C0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas popmyiia. BareHTHOCT aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBast 1015 XMMUYECKOT0 3JIEMEHTA B COEUHEHNH.

KonnuectBo BemectBa. Moiib. ModsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

OuU3NYECKUE U XUMHUUYECKUE ABJICHUSA. XUMHUYECKAS] PEAKUUs U €€ MPU3HAKU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEAKIHN (COeAMHEHUS, PA3I0KEHUS, 3aMEILICHUSI, 0OMEHA).

Xumuueckuii IKCnepuMenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCYI0H, MpaBUiaMu paboThl B J1aOOpaTOpuu U
npuéMamu oopaieHus: ¢ J1abopaTopHBIM 000PYIOBaHUEM, U3YUECHUE U OMUCAHUE
bu3UYECKX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIISCTB, HaOIOJCHUE
dbu3nyecknx (IJIaBJICHUE BOCKa, TasHUE JibJla, pacCTUpPAHHUE caxapa B CTYIKeE,
KUTICHWE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHHE CBEUM, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SIBJICHUM, HAOII0ICHHE U
OTNMCaHUE MPU3HAKOB MPOTEKaHUS XUMHYECKUX PpeaKIui (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCH]IA
Menu (II) npu HarpeBanuu, B3auMoICCTBUE Xene3a ¢ pactBopoM cosu meau (ID),
M3Yy4eHUE CIOCOOOB pa3JelCHUs] CMECed: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHE,
BhITIAPUBAHUE, JUCTHUIAIUA, XpoMaTorpadusi, MPOBEJCHNUE OUYNCTKH TTOBAPEHHON
cCoJiM, HaOJIOJIGCHWE W  OMNHCAaHUE  PE3YyJIbTAaTOB  IPOBEJACHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIIEH MOJIEKYII
(1IapocTepKHEBBIX ).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — aimeMeHT U mpocToe
BemecTBO. Haxoknmenue kucimopoga B Tpupoae, (Pu3nyeckne W XUMHUYECKHE
cBoiictBa (peakmuu ropeHus). Oxcupawl. [Ipumenenme xkucnopoma. CrocoOsl
NOJIyYeHHs] Kuclopoda B JjabopaTtopuu U mpombiluieHHocTH. Kpyrosopot
Kuciopoza B npupojae. O30H — alIoTpoIiHas MoaupUKaIUs KUCIOpoa.



TemnoBoit 3¢ ¢deKkT XUMHUUYECKON peakluu, TEPMOXHUMUYECKUE YpaBHEHHUS,
9K30- M HHAOTEPMHYECKHE pEaKUWU. TOIIMBO: Yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxkaeHne Boiopoia B Ipupo/ie,
(du3nuecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOObI monydeHus. KucnoTsl
Y COJIH.

Monsipabiii  006EM  ra3oB. Pacdy€Tel 1O XUMHMYECKHM ypaBHEHUSIM.

dusnveckrue CBOMCTBA BOJBI. Boma kak pacTBOpUTENb. PacTBOpBI.
HaceolilieHHBIE W HEHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOIMCTBA BOJIbl. OCHOBaHMUSI.
Ponb pacTBOpoB B NpHpoji€ U B )XKU3HM 4YesioBeKa. KpyroBopot BOjbI B MPUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuil. Okcunapbl. Kiaccudukanus
OKCHUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, amM{pOTEepHbIE) U
HecosneoOpazyronme. Homenknatypa okxcuaoB. Dusznueckue U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lomydyeHrne OKCHI0B.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IMEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuM. [loyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Gusnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MmeraimioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

Comu. Homenkiarypa cosieid. @U3HUEeCKUe U XMMHUYECKUE CBOWCTBA COJIEH.
[Tomyuyenue coiei.

['eneTnueckas CBsI3b MEXKy KIacCaMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCnepuUMeHm:

Kaue€CTBEHHOE OMPENIEIICHUE COJIEPKAHUS KUCIOpOaa B BO3/IyX€E, MOJTyUYCHHE,
coOupaHue, paclio3HaBaHWE W U3YYCHUE CBOWCTB KHCJIOpPO/Aa, HAOIIOJICHNE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHHUS W
npeKpaiieHust ropeHus (moskapa), O3HaAKOMJIEHHE ¢ 00pa3lamMu OKCHIOB U OMUCAHHE
WX CBOWCTB, TMOJy4YeHWE, COOWMpaHUE, paClIO3HABAaHUE W W3YyUYCHHE CBOWCTB
BOJIOpoJia (rOpeHue), B3auMoieicTBrue Bogopoaa ¢ okcuaoM meau (I1I) (Bo3amoxkHO
HCII0JIb30BaHUE BUEOMATEPUAIOB), HAO0IeHHE 00Pa3II0B BEIIECTB KOJNYECTBOM
1 Monb, wuccienoBaHUE OCOOCHHOCTEM pAacTBOPEHMS BEIIECTB C pa3IMYHON
PacTBOPUMOCTBIO, MTPUTOTOBIICHHE PACTBOPOB C OMPENEIEHHOW MacCOBOM JoJiei
pPacTBOPEHHOTO BENIECTBA, B3aMMOJICUCTBUE BOAbI C MeTalaMH (HaTpueMm u
Kaibl[ueM) (BO3MOXKHO HCIIOJIb30BaHUE BHJACOMATEPHANIOB), HCCIIECIOBAHUE
00pa3ilioB HEOPraHUYECKUX BEUIECTB PA3IMUHbIX KJIACCOB, HAOMIOACHIE U3MEHEHUS
OKpAacCKHU MHJIUKATOPOB B paCTBOPAX KUCIIOT U IIEJIOYEN, U3yYEHUE B3aUMOICUCTBUSA



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METallIaMH, pPeaKiuil
HEWTpaIu3aluy, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO
MeTajijia APYruM U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME
«BakHenmue K1accel HEOPraHUYECKUX COEUHEHNAI.

IMepuoanuyeckuiit 3akoH u Illepuoamuyeckass cucremMa XHUMHYECKHX
jiementoB JI. U. MenneneeBa. CrpoeHune aToMoB. XHUMHYECKAsl CBSA3b.
OxHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEaKINH

[lepBble TOMBITKH KiIAacCUPUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsitue o
rpyImnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENbHbIE METAJLIbI,
TJIOTeHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT aM(OTEPHBIC OKCHJIBI
Y TUJIPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepuoguueckas cucreMa XUMHUECKUX JIEMEHTOB /JI.
N. Menneneena. Koporkonepuoanas u nmuaHonepuoaHas popmel [epuoanyeckoi

cucteMbl xumuyeckux anemeHToB Jl. M. Menaeneesa. llepuonsl u rpymist.
DU3NYECKUN CMBICI MOPAIKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHsl. CTpoeHue
AJNIEKTPOHHBIX  000J0Yek aroMoB mepBbiXx 20 XMMHYECKHUX  AJIEMEHTOB

ITepunonnueckoii cucremsl 1. 1. MenneneeBa. XapakrepucTuka XUMAYECKOTO
3JIEMEHTA 110 €ro nojoxeHuto B [lepuognueckon cucreme /1. 1. Menneneesa.
3aKOHOMEPHOCTH HM3MEHEHUsl paJhyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIIAM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMAYECKUX
3JIEMEHTOB U1 pa3BUTHUs Hayku U npaktuku. Jl. . MenneneeB — yd€HbId U
rpaXKJaHWH.

Xumuueckas cBsizb. KoBaneHTHass (MOJsIpHAsT W HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULIATETbHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenbp okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKLIHH.
[Ipouecchl OKucaeHUs 1 BOCCTaHOBIICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumMenm:

U3y4eHHe oO0pa3lioB BEIIECTB METAJUIOB M HEMETAIJIOB, B3aMMOJICHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEIAEHUE OIIBITOB,
WUTIOCTPUPYIOIINX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUU
(ropeHue, peakiuu pa3noKeHusl, COSTUHEHHUS).

Mescnpeomemnmnuie ceaszu

Peanuzanust MexnpeaMETHBIX CBSI3eH MpH M3yYCHUHM XUMUU B 8 Kjacce
OCYUIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOUIMX €CTECTBEHHO--HAyUYHbIX
MOHSTUN, TAK W TOHATUH, SABISIOIIUXCA CUCTEMHBIMU IS OTACJBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.



OOmme ecTecCTBEHHO--HAYYHbBIE TIOHITHS: HAyYHBIN (aKT, TUIOTE3a, TEOPHs,
3aKOH, AaHaJU3, CHUHTE3, KiIaccupukanus, TMEepUOJAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJECITUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, DJJICKTPUUYCCKUN 3apsll, BEIIECTBO, TEIO, OO0BEM,
arperaTHoO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIUYHMHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE31bl, COJHIIE.

buonorus: hbotocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TOJIC3HBIE
MCKOIAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHMYECKAs peaKIUs

[Tepunoanueckuit 3akoH. [leproanueckas CHCTEMa XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHU CBOMCTB
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KATbLUA U UX COCIUHECHUM
B COOTBETCTBMHU C TMOJIO)KEHUEM DJJIEMEHTOB B Illeproandeckoil cucreme u
CTPOEHHUEM KX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMUYECKOM CBSI3U. THIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BUJla XUMHUUYECKOUN CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Ppa3IMUYHBIM KJlacCaM HEOPraHUYECKUX
COCIMHEHU, TeHeTUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanus XuMuueckux peakivii Mo pa3IundHbIM Mpu3HaKam (1o YUCITy
U COCTaBy YYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TerioBoMy 3ddexrty, mo
U3MEHEHHIO CTETeHEeW OKUCIEHUS XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajlu3aTopa). DK30- U SHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xummueckou peakiuu. [loHsTHe 00 0O0paTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoOHSITHE 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonstue o karanuze. [loHsATHE O XUMHUYECKOM paBHOBECHU. DAKTOPHI,
BIIUAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIMU M TOJIOKEHUE XHUMHYECKOTO

paBHOBECHSL.
OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ pPEAKIMKM,  JJCKTPOHHBIA  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBnenue YpPaBHEHUU

OKHUCIIUTCIbHO--BOCCTAaHOBHUTCIIBHBIX pCaKL[I/Iﬁ C HCIIOJB30BaHHUECM  MECTOOAa
QJICKTPOHHOTO Oajanca.



Teopus ANEKTPOTUTUYECKON TUCCOLHALIMU. DIEKTPOIHUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexXaHU3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckoit cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CJIa0bIe 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBa KHCIIOT,
OCHOBAHMI U COJIel B CBETE MPEICTABICHUN 00 JIEKTPOJUTUUYECKON TUCCOLMALIUU.
KauecTBeHHbIe peakiuy Ha HOHBL. [IOHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIECTB — METAUIOB M HEMETauIoB (rpadura M amMasa), CIOXKHBIX BELIECTB
(XJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKLIUU OT
BO3JCHCTBHUS  pa3iMyYHbIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOIHOCTH
pPacTBOPOB BEIIECTB, IPOIIECCA AUCCOIMALINN KUCIIOT, IIeJIouei U cojiei (BO3MOKHO
MCIIOJIb30BaHUE BHJIEO MATEpPHUAJOB), MPOBEIACHUE OMNBITOB, WJUIFOCTPHPYIOLIUX
MPU3HAKKM TPOTEKaHUs peakuuid HOHHOTO oOMeHa (oOpa3oBaHME OCajKa,
BbIJIEJICHHE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, HWIUIIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKUUN (TOPEHHE, PEaKLMH Pa3IoKECHMUS,
COCIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHMYECKHX  BEIIECTB €  IOMOUIBIO
KaueCTBEHHBIX PEaKIINil Ha HOHBI, PEHICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranibl 1 HX COeAUHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOECHHS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (PU3MYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XUMUYECKHUE CBOMCTBA Ha MPUMEpPE XJI0pa (B3aUMOIEHCTBHE
C MeTaJulaMH, HEeMeTalllaMH, IiejgodyaMu). XjopoBoaopon. ColisgHas KHUCIIOTa,
XMMHUYECKHE CBOMCTBA, IIOJydYeHUE, MNpuMeHeHue. JleucrBue xjaopa U
XJIOPOBOJOPOJA Ha OpTraHU3M YeJIoBeKa. BaxkHelme XJI0puasl U UX HAXO0KICHUE B
IIPUPOJIE.

O6mas xapakrepuctuka 37aeMeHTOB VIA-rpymnmbl. OCOOEHHOCTU CTPOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHune u (uU3NYECKUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKALIMU KHCIOPOaa
U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOOpO, CTpoeHue, pU3NYECKue U
XUMUYecKue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTta, GU3N4ecKue 1 XMMHUYECKHE CBOMCTBA (00IIME KaK IPeICTaBUTEs
KJlacca KHCIOT U crenududeckue). XUMHUUECKHE PEaKIUH, JIeXKalllie B OCHOBE
MIPOMBIIIUICHHOTO CIMOCO0a TOMyYeHUs] CepHOM KHCIOTHL. [IpuMmeHeHue cepHoit
KUCIOThl. CONMM CEepHOM KHUCIOTHI, KAYECTBEHHAs] peakuus Ha Cyiab(paT-uoH.
Haxoxnenue cepbpl m €€ COCOUHEHUM B NPUPOAE. XHUMHUUYECKOE 3arpsA3HEHUE
OKpYXalollled Cpelbl COEIWHEHUSIMH cepbl (KUCIOTHBIE OXIH, 3arpsi3HEHUE
BO3/yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEIOTBPAILICHHUS.



OOmiasi xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpOCTpPaHEHUE B MPUPO/E,
¢usnyeckue u xumMudeckue cBoictsa. KpyroBopot a3ora B npuposae. AMMHUak, €ro
(u3nyeckue 1 XMMHUUYECKUE CBOMCTBA, NOJyuyeHue U npuMeHenne. Coinu aMMOHus,
uX pU3NYECKUe U XMMHUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, e MOoJydeHHe, (PU3NYECKHe U XUMHUYECKHUE
cBOiicTBa (0OIIME KaK NPEJICTaBUTENS Kilacca KHCIOT M CHELU(PUUECKHE).
Hcnonp30BaHNe HUTPATOB U COJIEM aMMOHHUS B KAUECTBE MUHEPATIbHBIX YA00pEHUH.
XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOLIEH CpeIbl COEAUHEHUSIMU a30Ta (KUCIOTHbBIE
JIOXKAM, 3arps3HEHHE BO31AyXa, MOYBHl M BOAOEMOB). Docdop, amIoTpomHbIE
Moaudukanuu gocdopa, pusnueckue u xumudeckue cporictea. Okcup docdopa
(V) u dochopras kucimora, GuU3MYeCKHe M XUMUYCCKHE CBOHCTBA, MOJyYCHUE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPATIBHBIX YAOOPEHUH.

Ob6mas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIIEHUS. YTIIEPO/, aJLIOTPOIHbIE MOAU(PUKALIUY,
pacrnpocTpaHeHHE B MPUPOAE, (PU3NUECKHE U XMMHUECKHE CBOMCTBA. AJICOPOIIMSL.
Kpyrosopor yrinepoma B mnpupoae. Okcuibl yriepona, HX (PU3HYECKHE H
XUMUYECKME CBOWCTBA, JIEWCTBHE Ha JKUBBIE OpPraHU3Mbl, IOJy4YECHHE H
OpUMEHEHHUE. DKOJIOTUYEeCKUe MpoOIeMbl, CBsI3aHHbIE C oKcuaoM yriepona (IV),
TUI0TE3a TJIOOAIBHOTO MOTEIJICHUSI KJIMMaTa, MapHUKOBBIA 3(deKkT. YroibHas
KUCIOTa U €€ COJIM, UX (PU3NYECKHE U XHUMUYECKHE CBOWCTBA, IMOJIyYEHUE H
npumeHeHue. KayecTBeHHas peakuus Ha KapOoHaT-uoHbl. Vcmnosb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIJIEHHOCTH U CEJIbCKOM XO3SIIICTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, dTaHOJ, IIMLEPUH, YKCYCHasl KUCIIO0Ta).
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEPTH),
MPOJYKThl UX mepepaboTku (O€H3MH), UX pOoJib B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTrMYECKH BaXKHBIX BEIIECTBAaX: KUPAX, O€IKax, yriaeBojax — U Ux
poiii B KM3HM 4eJloBeKa. MarepualbHOE €AUHCTBO OPraHWYeCKHX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwmii, ero ¢usndeckue W XUMHUYECKUE CBOWMCTBA, TIOJYyYCHHE W
npuMmenenue. CoenuHeHust KpeMHus B mpupojie. OOuue mpeacraBieHust 00 OKcuie
kpemuust (IV) u kpemuueBoit kuciore. CHIMKAThI, X UCIIOJIH30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHele cTpouTeNbHbIe MaTepHualibl: KepamMHuKa, CTEKJIO,
IEMEHT, OeToH, xkene300eToH. [IpoGnembl  O€30MacHOr0  UCMOJb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm

U3y4eHUEe 00pa3lloB HEOPTAaHWYECKUX BELIECTB, CBOMCTB COJIIHON KHCIIOTHI,
MPOBEJCHNE KaueCTBEHHBIX PEaKUUi Ha XJIOPU-MOHBI U HAOJIIOCHHE MPU3HAKOB



UX TPOTEKaHUs, OMBITHI, OTpakawoume (U3NYECKUEe U XHMUYECKHE CBOMCTBA
TaJIOTEHOB M HUX COEAUHEHMH (BO3MOXHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIOB),
O3HaKOMJIEHHE C 00pa3LiaMu XJIOPUA0B (TaJIOreHHI0B), O3HAKOMIIEHHUE € 00pa3iaMu
ceppl U €€ COCOUHEHMSIMH (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HaOII0eHUE TpoLecca O0yTIIMBaHUA caxapa MoJ IEUCTBUEM KOHLIEHTPUPOBAHHOM
CEPHOI KUCIIOTHI, U3y4YeHNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI,
IPOBEJCHNE KaUECTBEHHOM peaklUu Ha CyJlb(paT-uOH U HAOJII0JEHUE IpU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHUE C (PU3NYECKUMU CBOMCTBaMM a30Ta, (ochopa U uX
COEIMHEHHI (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), OOpa3laMy a30THBIX
U (GocPopHBIX YAOOpEeHMI, OTyYeHUE, COONpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOWMCTB aMMHaKa, IIPOBEICHHE KAYECTBEHHBIX pPEAKIMM HA HWOH aMMOHHUS H
dochar-uoH W U3ydeHHE TPU3HAKOB MX TMPOTEKaHMs, B3aUMOJEHUCTBUE
KOHLIEHTPUPOBAHHON Aa30THOW KHUCJIOTBI C MEABbI (BO3MOKHO HCIIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HW3YYEHUE MOJENIeH KPHUCTAIMYECKUX PpEIIETOK anMasa,
rpaduta, (QyuiepeHa, O3HAKOMJICHHE C IIPOILIECCOM aACcOpOIUM PaCTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOrasa, IOJY4YEHUE,
coOupaHue, pacro3HaBaHUE M U3YyUYE€HHUE CBOWCTB YIJIEKUCIIOTO Ta3a, MPOBEACHUE
KayeCTBEHHBIX PEaKIUil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUEHHUE NMPU3HAKOB UX
MIPOTEKAHUS, O3HAKOMIICHHE C NPOAYKIMEN CHJIMKATHOM HPOMBIIIIEHHOCTH,
pELIEHNE SKCIIEPUMEHTANBHBIX 3aJa4 N0 TeMe «BaxHenmume HeMmeTaulbl U X
COCIUHEHUSD).

MeTa/libl M MX COeIMHEHUS

OOmas xapakTepuCcTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUM
ux nonoxeHus B Ilepuommueckoi cucreme xumuyeckux asnemeHtoB /[[. .
MenpneneeBa u ctpoeHuss atoMoB. CTpoeHHE MeTauioB. Meramuueckas CBA3b U
METAJNIMYECKass  KPUCTAJUIMYECKass  pemeéTka.  DJIIEKTPOXMMHYECKHA  Psf
HanpsHDKeHU MeTaiuioB. OU3NyYecKre U XUMUYECKHUE CBOWCTBa MeTaiioB. Oomue
crocoObl modydeHuss MeTawioB. [loHSATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CrocoObl 3aIUThl UX OT Koppo3uu. CruiaBbl (CTalb, YyTyH, JIOPATIOMUHUAN, OpOH3a)
U UX [IPUMEHEHUE B OBITY U MPOMBIIIEHHOCTH.

[I{eoynble MeTauibl: NOJIOKEHKWE B [leproanyeckon cucTteMe XMMHUYECKUX
anemeHToB . 1. MenneneeBa, CTpO€HHME MX aTOMOB, HaXOXKJIECHUE B IPUPOJE.
du3nvecKrue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpust U Kanus). OKCUIBI U
TUAPOKCUIIBI HAaTpus W Kanud. [IpuMeHeHue WIeNOYHBIX METaNIOB U UX
COEIMHEHUM.

[IleroyHO3EeMENBbHBIE METAJIBI  MArHUM W KAJIBLUH: TIOJIOKEHHE B
Ilepnoanueckon cucteme xXumudecknux 35eMeHToB /. 1. Menaeneesa, ctpoenue ux
aTOMOB, HaXOXJeHUE B Npupoae. PU3NYECKHE U XUMUYECKHE CBOMCTBA MATHUS U



Kanblusl. Baxxuelme coequHeHus Kanblus (OKCUA, TUAPOKCHUI, con). KECTKOCTD
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHS.

AJIFOMHUHUN: TIOJIO)KEeHUE B [leproanueckon CUCTEME XUMMAYECKHUX 3JIEMEHTOB
JI. 1. Menpneneesa, cTpoeHHE aToOMa, HAaXOKICHHWE B mpupone. PuU3NUecKHe U
XUMHUYECKHE CBOMCTBA aFOMUHHUSA. AM(OTEpHBIC CBOMCTBA OKCHUJIAa U THIAPOKCHIA
AJIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreMe XuMHUUECKUX JIEMEHTOB [1.
N. MenneneeBa, CTpOCHME aToma, HaxXOXKICHHWE B npupone. Pusmyeckue u
XUMHYECKUE CBOMCTBA kene3a. OKCubl, ruipokcuibl U conu xenesa (1) u xenesza
(1), ux cocraB, CBOMCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMud METauIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAaMHU, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJBb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBHUS OKCHJA
KalbllUd W HATpPUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUECOMATEPUAIIOB),
VICCIIEIOBAHNUE CBOMCTB XECTKOM BOJIBI, ITpOLECCa TOPEHUS Keje3a B KUCIOPOJE
(BOBMOKHO  HCIOJIb30BAHUE  BHUACOMATEPHATIOB), MPU3HAKOB  IPOTECKAHUS
KaYCCTBCHHBIX PEaKIIMi Ha MOHBI: MAarHMsI, KaJIbIUs, aJIOMUHUS, [IUHKa, xkene3a (1)
u skenesa (I1), mexu (1), HaGmromeHne W OMHCAHME IPOLIECCOB OKpAIIMBAHHS
IJJaMCHM HWOHAMH HaTpHs, Kalusd W Kajdblusd (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMAaTEPHUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB IMAPOKCHUIA AITFOMUHUS U
TUJIPOKCHUAA IIMHKA, PEIICHUE KCIEPUMEHTANIBHBIX 33/a4 Mo TeMe «Baxueiimme
METaJUIbl U UX COCTUHEHUS».

XuMHuS U OKPY/KaKUIas cpeaa

BemecTtBa n Marepuanbl B IMOBCEIHEBHOW JXW3HW 4YeJIOBEKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. [lepBas momormb mpu
XUMHUUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas AOmycThMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHnn 3K0JI0THYECKUX
mpo0Jem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIC
MaTepHabl).

Meostcnpeomemmnule ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€d MpU W3YYEeHUH XUMHH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OONMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaAK U MOHSATHUM, ABISIONIMXCA CUCTEMHBIMU JJISI OTACJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.



OOmiue ecTecTBEHHO-HAYYHbIE MOHSTHS: HAay4dHBbIM (akT, THIOTE3a, 3aKOH,
TCOpUs, aHalu3, CHUHTE3, KiIaccuukamms, TMEePHOIUIHOCTh, HAOIOICHHE,
AKCIIEPUMEHT, MOJCIUPOBAaHNE, HW3MEpPEHHE, MOJCNb, SBICHUE, MapPHUKOBHIM
3¢ eKT, TEXHOJIOTHSI, MaTePUAJIBI.

dwusuka: MmaTepusi, aTOM, HJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI,
PaZOaKTUBHOCT, MOJIEKYa, ANEKTPUUYECKUI 3apsij, MIPOBOJIHHKH,
MOJYTIPOBOJHUKHY, JUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTbD, KPUCTAILTHICCKAs
peméTka, CruiaBbl, (PU3UUECKUE BEIMYWHBI, CAUHUIBI M3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CoIHIIE.

buonorust: ¢orocuntes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
yI0OpeHusi, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIEC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/Ibl, OJIE3HbIE
UCKOTIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOTPAMMBl OCHOBHOIO  OOILEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUsT XMMHHM B €IUHCTBE y4EOHOH H
BOCIIMTATEIBHOMN EATENBHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSIMM, IPUHATHIMU B
oOllecTBe MpaBUJIaMM M HOpPMaMH IIOBEIEHUS U CIOCOOCTBYIOT MpoOIieccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIINXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXAIOT  T[OTOBHOCTH  OOYYaroOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUA W
pacIlIMpeHne OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) maTpMoOTHYECKOT0 BOCIUTAHUA:

LIEHHOCTHOI'0 OTHOLICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HAcCJICIHI0, TIOHMMAaHWS 3HAYEHUsS XHWMHWUYECKOW HAayKH B >KU3HHU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
MEPEAOBBIX JIOCTHKEHUSIX W OTKPBITUSAX MHUPOBOW U OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHpa U OOIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

OPENCTABICHUS O COLMAIBHBIX HOPMax W MPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTU B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIENOBATEeNIbCKOM, TBOPUECKOW W JOPYrUX  BHJAX
NEeSATENbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [€ATEIbHOCTH MpH
BBIMOJIHEHUHU Y4YEOHBIX, IO3HABATENbHBIX 3a]a4, BBIIOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
Y B3aMMOITOMOIUIH B MPOIIECCE 3TOM yueOHOM! 1eATeNbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TOBEJEHUE M IOCTYIIKM CBOMX TOBAapUUIEM C ITO3HMIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS NOCIIEICTBUI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSL:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKM M COCTaBJIAIOLIME
OCHOBY JUIsl IOHUMAaHMsI CYIIHOCTH HAyYHOM KapTHUHBI MHUpa, MpelICcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS MPUPOJABI, B3aHUMOCBA3SX YEJNOBEKA C
IIPUPOTHOMN CPEION, O POJIM XUMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

ITI03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUU I10
XUMUHU, HEOOXOIUMBbIE TSI OOBSICHEHUS HAOII0JAEMBIX IMPOIECCOB W SIBJICHUM,
MO3HABATENbHON, MHPOPMAIIMOHHON W YUTATENIbCKOW KYJIbTYPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEPaTypo, IOOCTYHNHBIMU TEXHMYECKHUMH CPEACTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTHH;

uHTEpeC K OOYYeHHI0O W TO3HAHHIO, JI0O03HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTP K  €aMOOOpa30BaHHIO, TMPOEKTHOM MW  HCCIEAO0BATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH U ypOBHS OOyu€HUs B
JIaJIbHCUIILIEM;

4) ¢popMupOBaHNS KYJbTYPHI 310POBBSI:

OCO3HAHME IEHHOCTU JKU3HHU, OTBETCTBEHHOIO OTHOLICHUSA K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 KU3HU, OCO3HAHHME IOCIEACTBUU U
HEIPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJEHUS AJIKOr0Jisl, HAPKOTUKOB, KypeHHUsI),
HEOOXOAMMOCTH COOJIIOJIEHUSI MpaBuUi O€30IacHOCTH IpU  OOpaIleHUHd C
XUMHUYECKUMHU BELIECTBAMU B OBITY U peanbHOM KU3HH;

5) Tpy10BOT0 BOCTIMTAHUS :

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U Tpya pa3iuyHOro poja,
YBAKEHUE K TPYAY U PE3ybTaTaM TPYIOBOU AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUsT  MPEIMETHBIX 3HAHUM 1O  XUMHUHM, OCO3HAHHBIA  BBIOOD
MH/IMBUIyaJIbHON TPaeKTOPUU MPOJOJIKEHHUSI 00pa30BaHUs C yUETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHEIHOW MPO(eCcCHOHANBHOMN JeATEIbHOCTH U Pa3BUTUSL HEOOXOIMMBIX YMEHUA,
TOTOBHOCTH aalTUPOBATHCS B MPO(ECCUOHATBHOM CpeIE;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS:

HKOJIOTUYECKH LI€71€CO000pa3HOE OTHOIIEHUE K MPUPOJIE KaK MICTOUHUKY SKU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMUS, NOHUMAHUE LEHHOCTH 3J0pPOBOIO U
O0e3zonacHOoro oOpa3a >KU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXMYECKOMY 3[0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIOJAEHUS
paBuJl 0€30MaCHOTO MOBEJCHUS PU pabOoTe ¢ BEIIECTBAMMU, a TAKXKE B CUTYyalMsIX,
YIPOXKAIOIIMX 310POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJTy4aeMble NPU U3YYCHUU XUMHH, IS
pellIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOAHON CPEAOU, ISl ITOBBILLICHUS
YPOBHSI  SKOJOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TIJIOOAJIBHOIO  XapakTepa
HKOJIOTMYECKUX MPOoOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XUMHH,
DKOJIOTMYECKOT'0 MBILIJICHHs], YMEHUS PYKOBOJACTBOBATHCS MM B IIO3HABATEJIBHOM,
KOMMYHHUKAaTUBHOU U COLMAJIBHOMN IIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeTanmpeagMETHBIX PE3YIbTATOB BBIACISIIOT 3HAYUMBIE IS
(dopMuUpOBaHKs MUPOBO33pEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHIIUII,
rumnoTre3a, (QakT, CHCTEMa, TMPOILEcC, HSKCIOEPUMEHT U Jpyroe.), KOTOphIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX IpeaMeTax W IO3BOJIAIOT Ha
OCHOBE 3HaHUH M3 3TUX NPeAMETOB (OPMUPOBATH NPEACTABICHUE O LEIOCTHOU



HAay4YHOU KapTUHE MUpPA, U YHUBEpCAIbHbIC yueOHbIE NeiCcTBUs (TT0O3HABATEILHEIE,
KOMMYHUKATUBHBIC, PETYJISITHBHBIC), KOTOpble oOOecneunBaloT (OpMHPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOMU
JeSTETBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble j1ornyeckue 1eicTBUs:

YMEHHUSl MCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIIJICHUS TMPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMMHYECKUX TMOHSTHH (BBIAEISATh MX XapaKTepHbIC
NPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIOJIb30BATh
MOHATHUS I OOBSCHEHUS OTICTbHBIX ()aKTOB U SIBICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH [JIs1 KJacCUPUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaKIIHi,
yCTaHABJIMBATh MPUUMHHO-CIICACTBEHHBIE CBSA3UM MEXKIY OOBEKTaMH HW3Yy4CHHUS,
CTPOUTH JIOTUYECKHE paCCYX ACHUS (MHIYKTHUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TPUMEHSATh B TMPOILECCE TIO3HAHUS TMOHATUS (MPEAMETHBIE W
MeTanpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MIPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ DdJIEMEHTa), XUMHuYeckas Gopmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PelICeHUH y4eOHO-TI03HABATENIbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX TPEJCTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHSL:

YMEHUE UCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4E€CTBE HHCTPYMEHTA
MO3HAHUSA, a TAK)KE B KAYECTBE OCHOBBI I (DOPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOpETeHHE OMbITa 10 TJIAHUPOBAHUIO, OpPraHU3AlMd U TPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIoAaTh 3a XOJOM TpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3yibTar, (OpMYIUPOBATh 000OIICHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITAa, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanumeii:

yMEHUE BBIOWpATh, AHAIU3UPOBATH M HMHTEPHPETUPOBATH HWH(POpPMAIINIO
Pa3IUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHMHUYECKOTO COJEpP)KaHUs, CIPaBOYHBIC
nocobusi, pecypcsl WNHTepHeTa), KpUTHUYECKH OLIEHHWBATH MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MH(POPMALIHIO;



yYMEHHE MPUMEHATh Pa3nYHble METOJbI U 3allpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HAaBaTEIbHBIX 3a7a4 ONPE/ICIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSATENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMY MpEACTaBICHUS HHPOPMALIUHA U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXKHBIMH CXEMaMH, JuarpaMMamH,
IpyruMu popmMamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE WCIIOJNIb30BaTh U AaHAIW3UpPOBaTh B Ipolecce Y4eOHON u
HCCIIEIOBATENIbCKON IEeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBa W TPAHCIOPTAa Ha COCTOSHUE OKPYXKAIOUIEH NPUPOAHON
Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YUeOHbIe AelicTBUS:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XOJ€ JUAOra U (WIH) IUCKYCCUH) IO CYILIECTBY
o0cyx)naeMoi TeMmbl, (QOpPMYIUPOBATH CBOM MPEHJIOKEHUS OTHOCHUTEIIBHO
BBITIOJTHEHUSI PEJIOKEHHOM 3a1a4u;

YMEHHSI  TPEICTaBIsATh  MOJyYEHHBIE  pe3yibTaThl  IMO3HABATEIHHON
ACSTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh TMPE3CHTALNIO
pPE3yNbTAaTOB BBHIMOJHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71ab0paTOpHOTO OIIbITA,
nabopaTopHOI pabOTHI IO UCCIIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHUSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIBHOM M WCCIIEOBATENbCKOM  NIEATEIBHOCTH TMPU  PEUICHUU
BO3HUKAIOIINX TPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3uiii (00CyXIeHns, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYpPMBbD», KOOPAUHALIUS
COBMECTHBIX JCWCTBUH, OIpenejeHue KpPUTEpPUEB IO OIEHKE KadecTBa
BBITMIOJTHEHHOMN pabOThl U JpyTHe).

PeryasiTuBHbIEe YHUBepcaabHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSATEIbHO ONPENENATh LEIN JEATEIbHOCTH, MJIAHUPOBATH,
OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOUpaTh Hanbosee 3PPeKTUBHBIC CIIOCOOBI peleHns Y9eOHbIX U
MO3HABATENIbHBIX 3aJla4, CaMOCTOSITEIbHO COCTaBISTh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIM  AJITOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C  y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BELIECTBaX U PEaKUusX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pe3ylibTaTa 3asBIICHHOM IIeNId, yMEHHE
MCTIONIb30BaTh M aHATM3UPOBATH KOHTEKCTHI, MPEAJIaraeMbIe B YCIOBUH 3aJaHHIA.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTENIBHOIO
COJIep)KaHusl, YCTAHOBIIEHHOTO JaHHOW (eaepanbHOl paldouell mHporpaMMmoi,
BBIJICIISIFOT: OCBOEHHBIE 00YYAIOIMIMMUCS HAYYHbIE 3HAHUS, YMEHHSI U CTIOCOOBI



NeUCTBUM, crenupuieckue s TpeAMETHOW o0nacT «XUMHS», BHUIBI
NEATEIBHOCTH MO  MOJYYEHWI0 HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xony oOydenus B 8 kiacce mpeIMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUIA:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHUH: aTOM, MOJIEKYJA,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peakiuu
COCAMHEHUs, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PEAKIHUH
oOMEHa, K30- U PHJIOTEPMHUUYECKUE PEAKIINH, TEIJI0BOM 3(hPeKT peakuuu,
SIPO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTallb, pauyc aToma,
XUMHUYECKasl CBS3b, MOJISIPHAS U HETOJIAPHAs] KOBAJICHTHAsI CBSI3b, MOHHAS
CBsI3b, MOH, KAaTHMOH, aHHWOH, pAacTBOpP, MaccoBas JOJi1 BEIIECTBA
(TporeHTHAsE KOHIIEHTPAIlUs) B PacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TIOHSITHA U
MIPUMEHSTH ITU TIOHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHU;

e HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHS (popmyn
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUIA;

e OMNpEIENATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHCJICHUSI  DJICMEHTOB B  OWHApHBIX  COCIUHEHMUSX,
IIPUHAJIE)KHOCTh BEILIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUHU I10
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTUHCHUSX;

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona J[. M. Mengeneesa:
JEMOHCTPUPOBATH TMOHUMAHUE TEPUOJUYECKOM 3aBUCUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJokeHUs B [lepmoamyeckoit cucreme,
3aKOHOB COXPAHEHMUS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUEHMSI, 3aKOHA ABOTaIpO;

e OMNKCHIBATH M XapaKTepu3oBaTh TaONMMuHylO Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPHIE HMMEIOTCS B
tabmuie «llepuoanueckass cucrema xXumuueckux isnemeHtoB J[. W.
MeHzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB | 3apsl sApa, 00IIee YUCIIO0 MIEKTPOHOB U
pacrnpeiesieHUe UX 1O AJIEKTPOHHBIM CIOSM);

KJIaCCU(PUITMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAHUUYECKHUE BEIIECTRA,
XUMUYECKUE peakiuu (10 4YKMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXKAasi ONMUCAHKE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUSI XHWMHYECKUX MPEBpAIICHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO H MOJIIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJII0 XHUMHYECKOTO »3JeMeHTa Mo GopMmyse COeauHEHUS,
MacCOBYIO JIOJIF0 BELIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 yPABHEHHIO
XUMHAYECKOMN PEAKLINH;

MIPUMEHSITH OCHOBHBIE ONEPAIIMN MBICIIUTEIIBHOM JIESITEIHHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEeMaTHU3alluio, KiacCHu(pHUKAIUIO,
BBISIBIICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3yYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHBIE METO/IbI
MO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOJEIUPOBAHHE, HKCIEPUMEHT
(peanbHBII U MBICIICHHBIN);

CIIeIOBATh TPaBUJIAM MOJb30BAHHUA XMMHYECKOW TOCYJ0N u J1abopaTOpHBIM
o0opynoBaHuEM, a TakKe IMpaBUjiaM OOpalleHusi C BEIIeCTBAaMH B
COOTBETCTBUM C MHCTPYKIUSMH TIO BBINOJHEHUIO J1A00OpAaTOPHBIX
XUMHUYECKHUX OTBITOB MO MOJYUYECHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIESCTB
(BomopoJila M KHCJIOpOJia), MPUTOTOBICHUIO PACTBOPOB C OMpPEAENIEHHON
MacCOBOW J0JIEM PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKUE DKCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIEOYEH U
KHUCJIOT C TIOMOIIbIO UHIUKATOPOB (akmyc, heHondTanenH, METUIOPaHK

U IpyTHe).

K xonity oOydenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMECHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XWMHWYECKUX ITOHATHH: XUMWYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, aHWOH, IMPOCTOE BEIIECTBO,
CJI0’KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIECHB
OKHUCJICHUS, XUMUYECKasl PEAKIUs, XUMUYECKAs CBSA3b, TEIJIOBOU AP(DEeKT
peaknuu, MOJb, MOJSIPHBIA  O00BEM,  pPacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS AUCCOLMAIMSA, PEAKIUU HOHHOTO
oOMeHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMbIC PEAKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHUE, AJJIOTPOIIHS,
aM(OTEPHOCTb, XUMHYECKas CBSI3b (xoBayeHTHas, MOHHAs,
MEeTaJUInYecKas), KpUcTalinyeckas pemerka, KOppo3usi METaIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON pEaKIUU, MPEAETbHO AOMYCTUMAasi KOHIICHTpAIus
ITJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHMUYECKUX TOHSITHH H
MPUMEHSThH 3TU OHATHUS MPU ONMMCAHUU BEIIECTB U UX MPEBPAICHU’;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JUIsI COCTaBlieHUS (GopMyll
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

OTIPENICIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHHSIX Ppa3JIMYHOTO COCTaBa, MPUHAMAJIECKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1o (opmyliaM, BUJ XUMUYECKON
CBs3U (KOBaJCHTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHHUSIX, 3apsij MOHA M0 XMMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUM, TUMN KPUCTAULITUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuomnueckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OINHUCHhIBAaTh U XapaKTEPU30BaTh
Tabmmmunyto Gopmy Ilepuogndeckoil CUCTEMbl XUMUYECKUX DIJIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHAs moArpynna (A-rpymmna)» U «moOodHas
noarpymnmna (b-rpymnma)», manbie u  OOJbIIME TEPUOIBI, COOTHOCHUTH
0003HaueHNs, KOTOPbIE UMEIOTCS B MEPUOAMYECKON TaOJHLEe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsaa  Aapa, oOIIee YHCIO DJJIEKTPOHOB M paclpeiesieHue HUX II0
AJIIEKTPOHHBIM CIIOSIM), OOBSCHITH 00IME 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOMCTB 3JIEMEHTOB M MX COEJIMHEHUW B Mpeaenax MallbIX NEpHOJO0B U
[JIABHBIX MOJTPYII C Y4ETOM CTPOSHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKUE peakiuu (10 YHCIy M COCTaBy Y4YaCTBYIOIIMX B PEaKIUU
BELIECTB, MO TEIUVIOBOMY 3(P(EKTy, O U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOR);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAas OMUCAHUE
MpUMepaMl MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHHI COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIIUM;

COCTaBJIATb YPABHEHUS DJIEKTPOJUTUYECKOW JHCCOLMAIMU  KHUCJOT,
1IEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHHUS PpEAKIUW, TOATBEPKIAIONMINX CYIIIECTBOBAHUE
TCHETUYECKON CBSI3U MEXK]Ty BEIECTBAMH Pa3IMIHBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS JJICKTPOHHOTO OalaHCa dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOXKHOCTH TIPOTCKaHUS XUMHYECKHX IMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIONI0 XHUMHYECKOTO D3JIEMEHTa MO (QOopMyJie COCTUHCHUS,
MAacCOBYIO JIOJIIO BEUIECTBA B PACcTBOPE, MPOBOJUTH PACUETHI TI0 YPABHEHHIO
XUMUYECKOHN peaKInu;

coOJII0/1aTh MIpaBuJIa MOJB30BAHMS XUMUUECKOU MOCY 10 U JIa0OpaTOPHBIM
o0opynoBaHUEM, a TakKe TMpaBuia OOpalleHUsi ¢ BEIIECTBAMU B
COOTBETCTBHM C HWHCTPYKIIUSMH TII0 BBITIOJIHCHHIO J1a00OPaTOPHBIX
XUMHYECKHUX OITBITOB IO MOTYYECHUIO U COOMPaHHUI0 Ta3000pa3HBIX BEIIECTB
(amMmaka u yriekuclioro rasa);

IPOBOJIUTH PEAKITNH, MTOATBEPKIAIOIINE KAaU€CTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM TYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cunukar-, cyibdar-, THAPOKCUI-UOHBI, KATHUOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTNEPAIlMU MBICIIUTEITLHOM IEATeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIIEHNE, CHCTEMAaTHU3AI|I0, BRISIBICHUE TPUIMHHO-
CIICICTBCHHBIX CBS3€H — JUIA M3YYCHHS CBOWCTB BEIIECTB M XUMHUYCCKUX
peaKIuii, E€CTECTBEHHO-HAyYHbIC METOAbl TIO3HAHWS — HaAOIIOACHHUE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIH).



TEMATHYECKOE IIJNTAHUPOBAHHUE
8 KUIACC

Ne

HaunmenoBaHmue pa3xeioB u

KoaudecTBO 4acoB

KonTposabHubie

IIpakTn4yeckue

DJIeKTpOHHbIe (LM (POBbIe)

n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. [lepBonavajbHble XUMHYECKHE MOHSITHSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 9 bubmuorexa [JOK

' MPAKTUYECKOU AEATEIBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6nunorexa [IOK

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

Hroro no pasneny 20

Pa3nen 2. Baxkneiilnue npecTaBuTe M HEOPraHNYECKUX BelIECTB
21 Boznyx. Kucnopog. [lonstue 5 bubmuoreka [IOK

' 00 oKcHIax https://m.edso0.ru/7f41837¢
99 Bonopoa.Ilondarue o kucimorax 8 1 bubmuoreka [IOK

' M COJISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [{IOK

' OCHOBAHHUSX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHWYIECKHMX COEIUHEHUM https://m.eds00.ru/7f41837¢

Hroro o pasnueny 30

Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jeMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

bubmnorexa [JOK

3.1 .. 7
XMMHUECKHX STIEMEHTOB J| https://m.eds00.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToMa
XUMHYECKasA CBA3b.
3.2 OKHUCITUTENBHO- 8 bubmorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUHI
bubmuorexa [JOK
u 15
TOTO To pasaety https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie | IIpakTuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBo M XMMHYeCKHe peaKIIUH
11 [loBTOpEeHue u yrioyOnenue 3HaHUM 5 1 bu6nuoreka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnmnoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAs TUCCOIUAIINS. 3 1 1 bubnmnoreka [JOK
' XUMHYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. Hemeraaibl M UX cOeHHEHUA
51 OO0m1as xapaKTepuCTUKa XUMUUYECKHIX 4 1 bubnmnoreka [JOK
' siementoB VIIA-rpynms. amorenst https://m.edso0.ru/7f41a636
OO0m1as xapaKTepuCTUKa XUMUUYECKHIX
2.2 BHCﬁeHTOE VIAI-)r nbl. Cepa u eé 6 bubmorexa HOK
' PYHHRL &P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO0mast xapaKTepUCTHKA XUMUIECKAX
2.3 Z-)J'IeHl\ieHTO]f VA-? nnbl. A30T, pocdop u ux 7 1 bubmorexa [JOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO01mmast XapaKTepUCTHKA XUMHYECKHIX
24 Z-)J'IeHl\ieHTO]i) IVAI-)F bl YTIEpoa u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. post https://m.edso00.ru/7f41a636
KPEMHUH ¥ WX COCTMHCHUS
Wroro mo pazaeny 25



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

Paszaea 3. Merajiibl 4 HX COeIHHEHUA

. bub6nmoreka [IOK
31 Obmpte CROACTE METaIIOoB 4 https://m.eds00.ru/7f41a636
bub6nmoreka [IOK
3.2 B 5 16
aXHEHIINe METAJIIBI M UX COEIUHEHUS httos://m.edsoo.ru/7fA1a636
Hroro o pazaeny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubmuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IIVTIAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne udposBbie
Tema ypoka KonTpoabubie | IlpakTuueckue ' mupp
n/n Bcero Y o0pa3oBaTe/ibHbIE
padoThbI padoThbI v pecypent
1 [Ipenmer xumun. Posb XuMuM B )KU3HU 1 bubnuoreka [IOK
yejgoBeKa. Tena 1 BelecTsa https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
2 [TonsiTrie 0 MeTO/1aX MO3HAHUS B XUMUU 1 httos://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBL 1 ' bubnuoreka [JOK
oOpartieHus ¢ J1abopaTopHbIM ! https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6nmoreka [JOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabota Ne 2 «Pa3nenenue ' Eub 110K
. nOIMoTeKa
5 cMmeceil (Ha mpuMepe OYHCTKU 1 \ https://m.edsoo.ru/ff0d28c8
TIOBAPEHHOM COJIN)» 8 T '
bu6mmoteka [IOK
6 ATo oJie 1
TOMBLI MOCKY B! https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoteka [IOK
8 [TpocThIe U CITOKHBIC BEIIECTBA 1 httos://m.edsoo.ru/ff0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 brbmorexa TOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECTB.

bu6 OK
10 Xumnueckast popmyia. BaieHTHOCT htI;Isz'I/I;Ir(r)IT:cI;;;Iru FF0d2eae
aTOMOB XUMHYECKHUX DJIEMEHTOB T '
11 OTHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOcHUTENbHASA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO 3JIEMEHTa bubmuorexa [JOK
B COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuoreka [JOK
Momnspras macca https://m.edso0.ru/ff0d5230
14 DdusznyecKknue 1 XUMHUIECKUE SBICHUA. ' bubmuoreka [JOK
XuMHU4ecKask peakius ! https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycii0BUS IPOTEKAHUSA ' bubnnoreka [JOK
XUMHYECKHUX PEaKIUi ! https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEILIECTB. bu6mmoteka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beranciierus konnaecTBa, MacChl Bu6 110K
17 BEII[ECTBA IO YPABHEHUSAM XUMUYECKUX htl;lpsj_l;I;T:;:)O /F0d5708
peakuuii " '
Knaccudukanus XuMHIECKUX peakinui ' Eub 110K
noImoTeKa
18
(coenuHeHus, pa3I0KEHUs, 3aMEIIECHNUS, ! https://m.edsoo.ru/f0d3f34
obMmeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 110K
nonMMoTeKa
19 sHIKIOoNeauCT. O600ImeHre u https:/ /; : ds00.ru/F0d40c4
CHCTEMATH3ALIUS 3HAHUIA T '
20 KonTtponsHas padota Nel mo teme bubnuorexa [IOK

«BeliecTBa 1 XUMHUYECKHUE pCaKkuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cMmech razos. CoctaB

bu6nmmorexa [IOK
21 BO3AyXa. KHCNIOPOA ~— OMEMEHT 1 https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H T '
du3nyecKue 1 XMMUYECKUE CBOMCTBA ' BuG 1OK
noInoTeKa
22
KHCIOPOJA (PCaKLHH OKHCICHI, ! https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
CriocoObI MOTyYeHHUsT KHCIIOpOoia B ’ BuG 1IOK
noIMoTeKa
23 0 .
HabOPATOPHH 1 HPOMBIIDIEHHOCTH ! https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TennoBoii 3¢ ekt XuMUIecKoi
24 peaKIuy, MOHATHE O TEPMOXHUMHUYECKOM ’ bubnuoreka LIOK
YPaBHEHUH, 9K30- U SHAOTEPMUYECKUX ! https://m.edsoo.ru/ff0d4790
peaxusax
TonnuBo (He(Th, yroiab U METaH).
b K
25 3arpsi3HEHHUE BO3/yXa, CIIOCOOBI €ro hgfg;;f;;?ﬁ ff0ddcda
IpeIOTBPAIEHUS " '
[TpakTuyeckas padora Ne 3 o Teme ' BuG 110K
nOIMoTeKa
26 11 0
(IOTYTICHIE 1 €0 vaaHHe Keopona, ! https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTBY
97 Bonopon — anemeHT u nipocroe bubnuoreka [IOK
BelecTBo. Haxoxaenue B npupoje https://m.edsoo0.ru/ff0d4ddo
78 du3nyecKkue 1 XMMUYECKHue CBOMCTBRA ’ bubmuoreka [JOK
Bosiopoa. [Ilpumenenne Bogopoaa ! https://m.edsoo.ru/ff0d4dd0
29 [TonsATHE O KHCTOTAX U COJAX Egggﬁ;f;i?rou}:fo 45042
30 Crioco0bI MoTy4eHus BOA0POia B \' bubnmnoreka [JOK

naboparopuun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[TpakTrueckas padora Ne 4 o Teme

bu6nmmorexa [IOK
31 11 0
«royserme i COvaaHHe BOAOpoaa, !' https://m.edsoo.ru/ff0d4f42
M3y4YEHHE €r0 CBOMCTBY
39 MomnsipHblii 00bEM ra30B. 3aKOH bubnuorexa [IOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBA
33 BEIIECTBA I'a3a [0 €ro U3BECTHOM Bubmmorexa [IOK
t . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITU 00bEMY
Brruucnenus 00bEMOB Ta30B 110
34 ABHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [IOK
P . peaxtl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA ’ bubmuoreka [JOK
BOJIBI ! https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstie 06 ' bubnunorexa [JOK
WHJUKATOpax ! https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackienasie
37 u HI;HaCBIHp_[eHHBIleD aCTBOPBI Muellccomﬂ bubmorexa HOK
P PEL https://m.edsoo.ru/ff0d5b40
JI0JISl BEILIECTBA B paCTBOPE
[TpakTnyeckas pabora Ne 5 o Teme
38 «ITpuroroBiieHrE PaCTBOPOB C ’ bubmuorexa [JOK
OnpeAcNEHHON MacCOBOM 10IEN ! https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponpHas padota Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KJIacCuUKaIs, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenune u XuMHYECKHE CBOMCTBA

bu6mmoreka [JOK

41 KHCJIOTHBIX, OCHOBHBIX U aM(DOTEPHBIX
Porep \’ https://m.eds0o.ru/ff0d664e
OKCHJIOB
42 OcHoBaHWusI: cOCTaB, Ki1accuduxams, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue u XMMUYECKUE CBOMCTBA ' bubnnoreka [JOK
OCHOBaHUH ! https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kitaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyyeHue u XuMHUUYECKHE CBOKWCTBA ' bubnuorexa LIOK
KHCJIOT ! https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
bubmuoreka [JOK
46 CHOCOOBI ITOJIYYEHUS, CCKHEe
1 . b HOTLYHCHI, XAMIHECE !' https://m.edso00.ru/00ad9474
CBOMCTBA
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME ' bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX ! https://m.edso0.ru/00ad9b7c
COEIMHEHUIN»
48 ['enernueckas cBsi3b MEX Y KilacCaMH bubnuoreka IIOK
HEOPraHUYECKUX COCIMHEHUN https://m.edso0.ru/00ad9a50
b K
49 O00011IeHNE U CUCTEMATH3aIUs 3HAHUI h;:gjlpllr(r)]T:(jcsa:)(])_[rou 100ad9ch2
KonTtponbHast padora Ne3 o reme Bu6 OK
50 "OCHOBHBIE KJIACChl HEOPTaHNYECKHUX htI;ID;'I/I;I;T:;;:)(])_[ru 100ad9e1a
coeMHEeHU" — '
[TepBBIe TOMBITKN KIIACCH(PUKAITAN
b K
o1 XAMHUYECKHX A1eMEHTOB. [loHsITHE O nomorexa O

rpynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[lepuoauueckuii 3aKOH U

bu6nmmorexa [IOK

52 [Tepuoanueckas cucremMa XUMHUYECKUX https://m.edsoo.ru/00adas2c
snemenToB /. V1. MenneneeBa
53 [Tepuonpl, TPy, MTOATPYIIIIBI Bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX bubmuorexa [IOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000I0YEK
55 aToOMOB 3J1eMeHTOB [lepuonnueckoi bubnnorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MenneneeBa
XapakTepucTuka XUMHUYECKOTO
56 AJIEMEHTA 10 €0 MOJI0KEHHIO B bubnnorexka [IOK
ITepuonnueckont cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuoaudeckoro 3aKoHa Ass
57 pa3BUTHUS HayKH U npakTuku. /. 1. bubnuorexa [JOK
MenpeneeB — y4€HbI, NeAaror u https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnunorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> HorHas Ximireckas cossb https://m.edsoo.ru/00adac34
60 KoBaneHntHas nosnsipHasi XuMuueckas bubnuorexa [IOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBasneHntHas HenomisipHas XUMUYECKast bubnuorexa [IOK
CBSA3b https://m.edsoo.ru/00adaab9
62 CremneHb OKHCIIEHUS Bubnmorexa [JOK

https://m.edsoo.ru/00adae28
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63 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC 1 \' bubmuorexa [JOK
peakuuu v https://m.eds00.ru/00adb076
bubnmoreka [JOK
64 OKHCTUTENIN U BOCCTAHOBHUTEIU 1 https://m.e dsoc{)_.[ru 100adb076
65 Kontponbhas pabora Ned o Teme 1 bubnuoreka [IOK
«CtpoeHnue aroma. XUMHUYECKas CBSA3b) https://m.edso00.ru/00adb486
66 Pesepsublil ypok. O60011ieHMEe 1 1 bubnuoreka [IOK
CHUCTEMAaTU3aLMs 3HAaHUH https://m.edsoo.ru/00adb33c
67 Pesepsublit ypok. O60011ieHNE 1 1 bubnuoreka LIOK
cUCTeMaTu3anys 3HaHu! https://m.edsoo.ru/00ad9cb?2
68 PesepsHblit ypok. O6001ieHMEe 1 1 bubnuoreka LIOK
CHUCTEMAaTU3aLMs 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero Kourpoabnblie | IlpakTHyeckue fI[:;‘?eHHﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenI
[Iepnonnueckuit 3aKo0H.

1 [Iepnoanueckas cucrema 1 bu6nuoreka [IOK
XHUMUYECKHX dJ1eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa

AKOHOMEPHOCTH B U3MEHEHUU
2 <3:BOI71CTB XEMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB

3 Knaccudukanus u HomeHkKIaTypa 1 bubnmnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYeCKOM CBS3U M THUITHI 1 bubmmorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponbnas padora Nel o Teme

5 «IloBTOpenue u yrnyonaeHue 1 1
3HAaHUH OCHOBHBIX Pa3JeioB Kypca
8 kmacca»

6 Knaccudukanus xumMpaeckux 1 bubmuoreka [IOK
PEAKIHIA 110 Pa3JIMYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 peakIum. HOHS[I:)[I/IG 0 TOMOT'€HHBIX U 1 bubnnorexa LIOK

https://m.edsoo.ru/00adbe9a
TeTEPOrE€HHBIX PEAKLUIX
8 [ToHsITHE O XHUMUYECKOM 1 bubmuorexa [JOK

paBHOBecuU. PAKTOPBI, BIUSAIOIINE

https://m.edsoo.ru/00adc28c
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Ha CKOpPOCTb XHMHYSCKOM p€akuuu
1 IMOJIOKCHUEC XUMHWYCCKOI'O

naucconuanma. XuMu4YecKkue
pEaKIUK B PaCTBOPAX»

paBHOBECHUS
9 OKHUCIUTENBHO- bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHUECKOMI
10 I/IC(I:)O Hna I/II/IpCI/IJ'ILHBIe U cia0ble ' bubnnorexa LIOK
a HHATHH. ! https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
bubnuorexa [JOK
11 41 %
OHHBIC YPABHCHHA peaitii !' https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
12 OCHOBAHUU B CBETE MPEACTABICHUI ' bubnmnoreka [JOK
00 3JIEKTPOJIMTUYECKON ! https://m.edsoo.ru/00add5d8
TUCCOLIMAINT
XHUMHUYECKHEe CBOMCTBA COJIeH B
13 CBeTE IPEeACTaBICHUI 00 §' bubnnorexa LIOK
P o § https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLIMAIIIT
bu6nunorexa [IOK
14 IT 7
OHATHE O THAPOTHZE CoJen !' https://m.edsoo.ru/00add9d4
15 O00011eHNEe U CUCTEMATU3ALMS bu6nunorexa [JOK
3HAaHUH https://m.edsoo.ru/00addd12
IIpaxtrueckas padora Ne 1.
16 «IE)CI.HCHI/IC 3Kcnpe NMEHTAJILHBIX ' bubmmorexa [IOK
p ! https://m.edsoo.ru/00addbfa
3amau»
KonTtponpHas padota Ne2 o treme
17 «INEKTPOIUTUYECKAS bubnmnoreka [JOK

https://m.edsoo.ru/00addecO
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OO61as XxapakTepUCTUKA TaJOT€HOB.

bubnmoreka [IOK

18 XuMHYecKUe CBOMCTBA HAa IPUMEPE
pHMep !' https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopon. ConstHass KHCIIOTa,
19 XI/IMi‘ICCKI/I: CBOWCTBA, IIOJIyYEHUE ' bubnnorexa LIOK
’ yi ’ ! https://m.edsoo0.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas pabota Ne 2 o Teme
20 «ITomyueHnne COITHON KUCIOTEI \' bubmorexa LOK
YHCHITE €077 ’ \ https://m.edso0.ru/00ade348
U3y4eHue e€ CBOMCTBY
BrrunciieHus 1o ypaBHEHHUSIM
21 XHUMUYECKHX eal}clp W, €CIIU OJIUH bubmorexa HOK
PCAKLIHH, 8 https://m.edsoo.ru/00ade488
W3 pearcHTOB JIaH B H30BITKE

99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnmnoreka [JOK
VIA-rpymnibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAUGUKAIIUN CEPHI.

93 Haxoxnenue cepsl u €€ ' bu6muoreka [IOK
COEIMHEHUI B IIPUPOJIC. ! https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
CepoBo10poa, CTPOCHHE,

24 q)lequCKEe u xnfmquKHe ' bubmmorexa LOK

N ! https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl ceprl. CepHas KHCI0Ta,
25 (I)I/I3I/I§CCKI/IE u XI/II\I/[)I/I‘-ICCKI/IC ' buomiorexa LIOK
N ! https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XVUMUYECKUE PEaKIINH, JTSKAIIHE B
26 OCHOBE TIPOMBIIIICHHOTO CIToco0a bubnmnoreka [JOK

MOJTYYEHUS] CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCIMHEHUSIMU CEPhI

BrIuncienne MaccoBOM 10U

bu6nmoreka [IOK

27
BBIX0/J1a IPOJAYKTA pEaKLUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpynmsl. A30T,

Pyl bubmuorexa [JOK
28 PacpOCTPAHCHHE B HPHPOAE, https://m.edsoo.ru/00adeea6
(pu3HYECKHE ¥ XUMUYECKHE T '
CBOMCTBaA
AMMHak, ero pusuveckue u BuG 10K
29 XUMUYECKHE CBOMCTBA, TIOJIyYCHUE \' HBIHoTeKA
\ https://m.edsoo.ru/00adf004
U IPUMCHEHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonyyeHnne aMMHaka, U3y4eHue ' bubmorexa HOK
v Sk ! https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucnoTa, e€ Gundeckue u ' bubmuorexa [JOK
XHUMHUYECKHE CBONCTBA ! https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHSI B KAUECTBE MUHEPAIIbHBIX B 1OK

HOJIMOTEKA

32 o0pennii. XUMHYECKOE
yAoop . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMICH CpeIbl
COeIMHEHUSIMH a30Ta
dochop. Oxenn pocdopa (V) u ' BuGorexa LIOK

33 oc(opHas KuciIoTa, PU3HIECKUE U
pocpop . ¢ ! https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TTONyuYEHUE

34 Hcnons3oBanue GocdaTos B bubmuoreka [IOK

Kau€CTBC MHUHCPAJIBHBIX

https://m.edsoo.ru/00adfc20
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yno0peHuil. 3arpsi3HeHHe
IPUPOIHOH cpenbl hochaTamu

Yraepon, pacnpocTpaHEeHUE B

35 npupoze, Guzndeckue u bubamorexa LHOK
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcupel yriaepoaa, ux puznyeckue
Y XMMHYECKHE CBOMCTBA. BuGmiorexa LOK
3 DKOIIOTHHECKIE NPOGIEMSI, !' https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepoJa
(Iv)
37 VYroinbHas KUCIO0TA U €€ CoNu ﬁ::g?;lr?]?:é(sigrou/%%eo%c
[TpakTiueckast pabota Ne 4 o Teme
38 "TTosrydyeHune yrieKucioro rasa. ~' bu6muoreka [IOK
KauecTBennas peakuus Ha v https://m.edsoo.ru/00ae027e
KapOoHaT-1OH"
[TepBoHavanbHbIe MOHATHS 00 BuGmiorexa IOK
39 OPTAHITHCCICN BEIECTAX KAkt 0 https://m.edsoo.ru/00ae054e
COEMHEHUSX yriieposa
N bubmmorexa [JOK
40 Kpenriii # ero coeueis !' https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Peuienne skciepuMEHTAIBHBIX ~' bubmuoreka [IOK
3a7a4 o teMe «BaxkHeimune \ https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COEIMHEHUS
KonTtponbHas padota Ne3 o teme BuGmiorexa LIOK
42 «Baxuelme HeMeTaJlJIbl U UX

COCOAUHCHUS

https://m.edsoo.ru/00ae0el18
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OO61mas xapakTepucTHKa
XUMUYECKHUX AJIIEMEHTOB —
MeTalIoB. MeTaiinueckast CBsI3b U

bub6nmoreka [IOK

43
MEeTaJJINYeCcKask KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckue CBOMCTBA
METAJIOB
XHUMHUYECKHE CBOIICTBA METAIIOB.
44 DIIEKTPOXUMHUUECKHAI PSLI \' bubmorexa LOK
p N p \ https://m.edso00.ru/00ael1156
HANPSDKEHUH METaJUIOB
O61mue crnocoObl MOTyYeHUs
MeTawioB. CruraBel. Berauciaenns
45 110 ypaBHEHHUSIM XUMHYECCKUX bubmorera HOK
P o https://m.edso00.ru/00ael1156
PEaKIIMi, €CIIM OJITMH U3 PEarcHTOB
COJICPKUT TIPUMECH
bu6nunorexa [IOK
46 IToHsTHE O KOPPO3NHU METAIIIOB
pp !’ https://m.edso00.ru/00ael1278
bu6nunorexa [IOK
47 €JIOYHBIE METAIIIEI
i !’ https://m.edsoo.ru/00ael14b?2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJnusg https://m.edsoo.ru/00ael14b?2
49 [IlenouHO3eMeTbHBIC METAIIBI — ’ bubmuorexa [JOK
KAJIBIIUHA 1 MarHuH ! https://m.edsoo.ru/00ae15e8
50 Baxnelme coenuHeHns KaabIlAs bubnnorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALMS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €& \' bubnunorexa [JOK

yCTpaHEeHUs

https://m.edso0.ru/00ae1886
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[TpakTrueckas padota Ne 6 o Teme

bubnmoreka [IOK

>3 "XeCTKOCTb”BOHH 1 METOARL e v https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bub6nmoreka [IOK
>4 ATTrOMHHHiE !' https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U ~' bubnmnoreka HOK
TUJIPOKCHUIA v https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>0 Keneso !' https://m.eds00.ru/00ae1d86
57 OKcuabl, THAPOKCUBI U COJIU ~' bubnmnoreka [JOK
xenesa (II) u xenesa (11I) v https://m.edsoo.ru/00ae35e6
58 O06o00mIeHre U cUCTeMaTH3aIH
3HAHUHN
[TpakTuyeckas padora Ne 7.
59 Peenne skcniepuMeHTaIBHBIX ~' bubmmnoreka [JOK
3a7a4 1o TeMe «Bakuelnine \ https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTMHEHUS»
Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, eCIu OJIUH
60 U3 PeareHTOB JIaH B U30BITKE WU bubmuoreka [IOK
COJIEPXKUT pUMecH. Beruncnenns https://m.eds00.ru/00ae1750
MacCOBOM JIOJTH BBIX0J1a TIPOYKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHHUI
KonTtponsHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX

COCOAUHCHUS
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63 BemectBa u maTepuainsl B 1 bub6nmoreka [IOK
IIOBCEJHEBHOM JKM3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 bubnuoreka [IOK
OKPYXKaroIEe Cpeabl https://m.edso0.ru/00ae4270
65 Ponp xumum B perieHun 1 bubnmoreka [JOK
HKOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eHUE U 1 bu6mmoteka [IOK
CUCTEMATH3aLMs 3HAHUU https://m.edso0.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHUE U 1 bu6mmoteka [IOK
CHUCTEMAaTU3aIMs 3HAaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHUE U 1 bu6mmoreka [IOK
CHUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae3f50
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