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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUUM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMBbl OCHOBHOTO 001IIeT0 00pa30BaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QenepasbHON paboyeil mporpaMmsl
BOCIIUTAHUS U C YYETOM KOHIEMIIMHU MPENoaaBaHusi yaeOHOro npeaMera « XuMHUshH)
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo xuMuM Aa€T TPEACTaBICHHE O IENSAX, OOIIeH cTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHUs OOYYAIOMIMXCA CPEACTBAMU Yy4EOHOTO
npeaMera, YCTaHABJINBAECT 00s13aTeNIbHOE MpeIMETHOE COJIepKaHue,
MpeaycMaTPUBAET paclpe/ieieHue ero Mo KjlaccaM W CTPYKTypHpOBaHUE IO
pazienaM M TeMaM MpPOrpaMMbl MO XUMHH, ONPEAEISIET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh M3YUYCHHUS XUMHUHU € Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa JJis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOMU
IporpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOoBaHUH K
pe3yabTataMm 00y4YeHUs] XUMUU Ha YPOBHE LI€JIEW U3ydeHUsl IpeaMEeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TO3HABATEIILHOM JEATEIbHOCTH OO0Yy4Yaromierocsi Mo OCBOEHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparot GopMHpPyEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUYECKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXHOCTEM  JJII  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJl B OpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTENIbHOW Yy4yeOHOM  JIesTeIhHOCTH,
AKCIIEPUMEHTAILHBIX M HCCIICOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATBLHOMN AeSTETbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBHI
I[EJIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOABI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHHe 00YJaIONMINXCSI.

Jlanuble HampaBiieHUs B OOy4eHUM XHMHH OOECIEeYMBAIOTCS CHElu(UKOM
colepKaHusi  y4yeOHOro  TpeaMeTa, KOTOpBIM  SIBISIETCS  MeIaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0A30BOM HAYKU XMMHUU Ha OIPEACIIEHHOM dTare eé
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOILEr0 00pa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUW XUMHH, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHATUN
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHus MPOrpamMMbl MO XUMUU CPOpPMHUpPOBaAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ u3ydenuro. CoaepikaHue CKJIAAbIBAETCS U3 CHCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUNA O XMMUYECKOU
peakiuu. OO0e 3T CHUCTEMBbl CTPYKTYPHO OpPraHU30BaHbl [0 TPHUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS! KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona /. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHUS O CTPOCHUM aTOMa U XUMHUUECKOH CBSI3U;

— TpenCTaBleHUH 00 DIEKTPOJUTUYECKON JUCCOLMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HaHHS PACCMATPUBAIOTCS HA OCHOBE HMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHSI K JPYyroMy, BBINOJHSS (YHKIMU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJYy4YECHUs
U3Y4YaeMbIX BEIECTB.

OcBoeHue mnporpaMMbl 1O XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIIONIEH HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
e€ CHCTEeMHON TPUPOJIbI, IIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
METOJlaM TO3HAaHWS B Hayke. M3ydeHHe XUMHHM MPOUCXOJUT C MPHUBICUCHUEM
3HAHWM W3 paHee M3yYEHHBIX y4eOHBIX MpeAMeToB: «OKpYXKalomuid MU,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHHH XUMHUM TPOUCXOAUT (PopMUpOBaHWE 3HAHUU OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEeIbHOCTU 4YeJOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKHUX
3HAaHUN — Ba)KHEUIINUX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETUUYECKHUX ITOJIOKCHHIM,
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, sA3blKa HAYKH, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOU
JeSITEIbHOCTH, OCBOCHMM MpaBWi 0OE30MaCHOTO OOpallleHHus C BellecTBaMU B
MMOBCEIHEBHOM KU3HU.

[Tpu M3ydeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3OBaHMs BaKHOE
3HaYeHHUe MPUOOPENU TaKUE LI, KaK:

— (opmupoBaHME WHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOY4YeHHs] Ha CHCTEMaTH4YeCKOe MPHOOIICHHE
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIbHON JIEITEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCIOBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHUIO 00YyYaIOIUMUCS
OMbITa PA3HOOOPA3HON JESATENBHOCTH, TMO3HAHUS U CAMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), MMEIOIIMX YHUBEPCAIbHOE 3HAYCHHUE MJIs
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (QopmupoBanue o0Omeld (GYHKIMOHAIHHOW M E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCI€ YMCHHH OOBSICHAT, M OICHWBATH SIBICHUS
OKPYKAIOIIEr0 MHpA, WCIONb3yS 3HAHWS WM OIBIT, TOJyYCHHBIE MPH H3YYCHHH
XUMUH, TPUMEHITh WX TPH PEHICHUU TPOOJEeM B IOBCEIHCBHOW >XU3HH W
TPYZIOBOU JEATEIBHOCTH;

— (¢dopmupoBaHHe y OOYYarONIMXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMUYECKUX 3HAHUW JUIsi BBIPAOOTKHA HDKOJIOTHUECKH
1eJ1€CO00pa3HOTO TOBEICHUS B OBITY M TPYAOBOW JCSATEIBHOCTH B IEISAX
COXpaHEHUS CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPO(MHIIS W HANpPaBJICHHOCTH JAJIbHCUIIIETO
00yueHus.

OOmiee 4YuCIO dYacoB, OTBEAEHHBIX JUISI M3yYCHHUS XUMHUHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBiseT 136 vacoB: B 8 kiacce — 68 1acoB (2
Jaca B HeJeo), B 9 kiacce — 68 yacos (2 yaca B HeseIio0).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tema u BemecrBa. Du3znyeckue CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U Cll0kKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass Qopmyna. BaleHTHOCT aTOMOB XHWMHYECKUX 3JEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAasT AaTOMHas Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3anmMoCBsA3b KOJIMYECTBA,
MacCchl M 4YHUCJla CTPYKTYpHBIX €IMHHULl BewecTBa. Pacyétel mo QopMynam
XUMUYECKUX COCTUHEHUH.

Du3NYECKUE U XMMHUUYECKUE SBJICHUS. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsSI MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxanms
XUMUYECKUX PeaKInil (COeMHEHUS, PA3I0KEHUs, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nuecKkux CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOII0/IeHNE
¢u3nueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYM, MPOKAJTUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOMN) SBJICHUHN, HaOIIOJICHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX pEaKUui (pas3ioKeHHe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THUAPOKCHUIIA
Menu (I1) mpu HarpeBaHuM, B3aUMOJICUCTBUE XKeye3a ¢ pacTBopoM cosit meau (11),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
coiv, HaOMIOJEHWEe W  ONHWCAHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT U MpocToe
BemiecTBO. Haxoknmenue kucimopoma B TpUpoje, (Pu3mdeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuapl. [Ipumenenne kucimopona. CrocoOb!



MOJIyYeHHUsS] KHCIIOpoJa B Ja0OpaTOpud H TMPOMBINIIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3¢(}eKT XUMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — smeMeHT W mpocToe BemecTBO. HaxokneHwe Boaopoaa B
npupoae, (GU3MYECKHEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHus. Kncmorel u comnm.

MoutsipHbIit 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHECHUSIM.

duznyeckue CBOMCTBA BOJAbl. Boma kak pactBopurenb. PacTBOpBI.
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPBL. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBas a0Jis BelIeCTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSL.
Ponb pacTBOpoB B Mpupojie U B KU3HHU 4esoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHue MPUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccudukanusa neopranmdeckux coemunenuit. Oxcunpl. Kiaccuduxarus
OKCHJIOB:  cosieoOpasytonue  (OCHOBHBIE, KHUCIOTHBIe, amM{pOTEpHbIE) U
HecosneoOpazyronme. Homenknarypa oxcuygoB. Dusnueckue © XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyueHune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: IMIETOYM UM HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOMICTBA
ocHoBaHui. [lomydueHne OCHOBaHHU.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMHUYECKHE cBoMcTBa KHCIOT. Pan axtuBHOcTH MetayuioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eneTnyeckas CBSI3b MEK/y KJIacCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPKAHU KUCIOpOJa B BO3IyX€E, MOJIyUCHUE,
coObupaHue, paclio3HaBaHWE W M3yYEHHWE CBOWCTB KHUCJIOpOAa, HaOJI0/ICHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHHUS W
MpeKpamieHusi TopeHus (Tokapa), O3HAKOMJICHHE C O0Opas3llaMu OKCHIOB W
OMHCAaHUEe WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KoJaudecTBOM 1 MoOJib, HCCIIeIOBaHME OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTHIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNPENCIEHHON
MacCOBOM J10Jield paCTBOPEHHOTO BEIIECTBA, B3AMMOJEICTBHUE BOJIBI C METAIAMHU
(HaTpueM u KajblreM) (BO3MOXKHO MCIOJb30BAaHUE BHUACOMATEPHUAIIOB),



WCCIeIOBaHNEe OOpa3lloB HEOPTAaHMYECKUX BEMIECTB PA3UYHBIX  KJIACCOB,
HaAO0JI0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYEH,
u3yueHue B3ammojeiictBus okcuma meau (Il) ¢ pacTBopoM cepHO# KHCIIOTHI,
KHCJIOT C MeETaUlaMH, PEaKkUUil HEUTpalu3aluH, MOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PEUICHUE
SKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHelmme KIacChl HEOPraHUYEeCKHUX
COEIMHEHUI.

Iepuoauueckuii 3axkoH u Ilepuognyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKUX 3JIeMeHTOB. [loHsaTne o
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKHAX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkonepuogHas W JAJMHHONEpHOAHAs  (QOPMBI
[Tepuoanyeckout cucreMsl xumudeckux 31neMeHToB J[. 1. Menneneesa. Ilepuonsl
U rpynnbl. PU3WYECKUM CMBICH IOPSAAKOBOIO HOMEpa, HOMEpPOB Iepuoaa u
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TmepBbiX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIaM U NEPUOAaM.

3nauenue [leproanueckoro 3akoHa u [lepuonnueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB i1 pa3BuThs Hayku W npaktuku. . V. MenzneneeB — ydéHbIM U
rpaXKJaHVH.

Xumuueckasi cBsi3b. KoBasieHTHass (MOJsipHasT M HEMOJIApHAs) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs! CBA3b.

Crenenb okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipoueccel okuciieHus: U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IWIEIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mexcnpeomemmnoie cea3u



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed MpU HM3YyYEeHUH XUMHH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYyYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBeHHO--Hay4YHbIE MOHSTHS: HAyYHBIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHaJlIMu3, CHUHTE3, KIacCUPUKalUs, MNePUOAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@®usuka: maTepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUUN 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ra3, (GU3MYECKUe BEIUYHUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: orocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpadbl, TOPHBIE TOPOJBI,
II0JIE3HBIE UCKOIAEMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BermecTBo U XUMHYecKasi peakuus

[lepnognueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTA B M3MEHEHUU CBOWCTB
XUMHAYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kallnsd, KaJdblUHUs M UX
COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM JJieMeHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKOM CBSA3U. THUIBI KPUCTAJUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUNA KPUCTALIMYECKOW PEIIETKU U
BUa XUMHUYECKOU CBSI3H.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K pa3IMYHbBIM KJIacCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanys XuMUYeCKUX peakluuid Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEUIECTB, MO TEIIOBOMY 3((deKTy, 1o
M3MEHEHHUIO CTENEeHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHJAOTEPMUUYECKUE PeaKlUu, TEPMOXUMUYECKHE
YpaBHEHUS.

[TonsiTue O CKOPOCTH XUMHUYECKOM peakiuu. [loHsTHE 00 00paTUMBIX U
HEOoOpaTUMbIX XMMHUYECKUX peakiusix. [loHATHe O rOMOreHHBIX U TeTepOreHHBIX
peakuusx. [lonarue o karaimse. [lonstue o xumuueckom paBHoBecun. DakTopel,
BIMSAIONIME HA CKOPOCTh XMMHWYECKOW pEAKUUH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAKLMH,  JJEKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiyu. CoCTaBIeHUE YPAaBHEHH



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIHM C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOI'O OalaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
Karnonsl, aHnoHbl. MexaHW3M JUCCOIMAIMM BEUIECTB C Pa3jIMYHBIMUA BHJIAMH
XUMHUECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble 3JEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBUs NpOTEKaHUsl peakluii HOHHOrOo OOMeEHa,
IIOJIHBIE M COKpAaIEHHbIE MOHHBIE YpaBHEHMsI peaknuil. CBONCTBa KHCIIOT,
OCHOBaHM W COJIEM B CBET€ NPEACTABICHUA OO0 3IEKTPOJIUTHYECKOU
nucconuanyu. KauectBeHHble peakin Ha MOHBL. [ToHsATHE O THApOIH3E COTen.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETaIoB (rpagura M ajiMasa), CIO0XKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIEIOBAHUE 3aBUCHUMOCTU CKOPOCTHM XMMHUYECKOW peakluu
OT BO3/JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIECJOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpPOB BEIIECTB, MpOLECCa JUCCOLMALMM KHUCIOT, IIEJIOYed U  COJeH
(BO3MOXKHO ~ MCHOJIb30BAaHME  BHJIEO MAaTEpUalOB), IPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ OPU3HAKK  MPOTEKaHUS  peakluii MOHHOro  oOMeHa
(oOpa3oBaHue oOcajaka, BbIIEJICHHE ra3a, o0Opa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pa3ioXKeHHs, COCAUHEHNUs), pacllO3HAaBaHUE HEOPraHWYECKUX
BELIECTB C TIOMOUIBIO KAYECTBEHHBIX pEAaKIUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeIMHEHUS

OO6mass xapakTepuctuka rajoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MyUecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJONeHOB. XHMHYECKHME CBOMCTBA Ha MpUMEpEe  XJIOpa
(B3aMMOJEHCTBHE € METaUlaMHM, HEMETaJUlaMH, IIeJo4aMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpUMEHEHue. JlencTBue
XJIOpa M XJOPOBOJOPOJA HAa OpPraHM3M 4YeJOBEKa. BaxHeulne XIOpuabl U HX
HAaxO0KJE€HUE B IPUPOJIE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CtpoeHune u (u3MUecKue CBOWCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (HU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xuciora, ¢GU3MYSCKHE UM XHMHYSCKHE CBoMcTBa (0OIIME  Kak
OpeiCcTaBUTeNd Kjacca KUCIOT H crnenuduyeckue). XUMHUYECKUE peaKilui,
JeKallie B OCHOBE IPOMBIIIJIEHHOTO CrIoco0a TMOMyYeHUs] CEPHOUM KHUCIIOTHI.
[Iprumenenue cepHor KUCa0Thl. CONM CEPHOM KHUCIIOTHI, KAUECTBEHHAS pEaKLIMs Ha



cynabdar-uoH. Haxoxzaenue cepbl U €€ COCAMHEHUN B MpHUpPOAE. XUMHUUYECKOE
3arpsi3HEHHE OKpYXKAIoIIEH cpelbl COSAUHEHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAaKTEPHBIE CTENEHU OKHCIECHHUS. A30T, PaCpOCTPAHEHUE B MPHUPOJE,
dusngeckre u XUMHIECKHe CBOMCTBA. KpyroBopoT azora B nmpupoje. AMMHUaK, ero
bu3nUecKrue 1 XUMHUIECKHAE CBOMCTBA, MOJydeHHe U ipuMeHeHue. Coam aMMOHUS,
uXx pU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME Kak WPEACTaBUTENA Kiacca KHCIOT M creuudduyueckue).
Ucnonb3oBaHWe HUTPATOB U COJEM aMMOHUS B KadyeCTBE MHUHEPAJIbHBIX
yaoOpeHnil. XuMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpeibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHUE BO31ayXa, MouBbl U BoA0EMOB). Docdop,
ajutoTpornHeie Mogudukanuu gocdopa, PuznyUeckre U XUMHUYECKHUE CBOWMCTBA.
Oxkcup docdopa (V) u bochopHas kucnora, hpundecKkre 1 XUMUIECKUE CBONCTBA,
noxydyeHue. Mcnonap3oBanue GpocdaToB B KaUECTBE MUHEPATIBHBIX YA0OPEHUM.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHA.  YTIIEpOH,  aJUIOTPOIHBIE
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, GU3NUYECKHME U XUMHUYECKHE
cBoiictBa. AncopOuusa. KpyrosopoT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
duznueckue W XUMUYECKHE CBOWCTBA, JIEWCTBHME HA IKUBBIE OPraHU3MBI,
MOJyYeHHE U MPUMEHEHHE. DKOJOTHUYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHUIIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHWS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COolMM, uX (PU3NYECKUEe W XUMHYCCKHE CBONCTBA,
noiiyueHne W TnpuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Ucnonb3oBanrne kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO351CTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUIX
yraepona (MeTaH, 3TaH, 3TUIEH, alleTUJIeH, 3TaHOJ, TJIULEPHUH, YKCYCHas KUCIIO0TA).
[IpupogHbie HMCTOYHUKH YTJIEBOJOPOJOB (Yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOYKTHl WX mepepaboTku (OEH3WH), UX pOJIb B OBITY W TPOMBIIIUICHHOCTH.
[TonsTre 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KUpaxX, OeIKax, yriieBojaax — U Ux
poiM B OKM3HM 4elloBeKa. MarepuaabHOe E€IUHCTBO OpPraHUYECKHX U
HEOPTAaHWYECKUX COCIMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npumeHenue. CoenuHeHus KpemHHs B mnpupojge. OOmme mpencraBieHus 00
okcune kpemuus (IV) u kpemaueBoi kucinore. CWIMKAThl, UX UCIOJIH30BaHUEC B
OBITY, B MPOMBIIIICHHOCTH. Ba)kHelIue CTpouTeNbHbIE MaTepUasbl: KepaMHKa,



CTEKJIO, TIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaXKAoIUe (PU3NYECKUE U XHMHUYECKUE CBOMCTBa
TQJIOT€HOB M HX COEAMHEHW (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ oOpa3laMu XJOpUJOB (TAJIOTCHUIOB), O3HAKOMIJICHHE C
oOpaslamMu  cepbl U €€ COCAMHEHUSIMU  (BO3MOXHO  HMCHOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, W3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KAaUECTBEHHOM peaKuu Ha Cyb(aT-
HMOH U HaOIIOJeHUE INpu3HaKa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3UUYECKUMHU
cBoiicTBaMM a3oTa, Qochopa M HUX COEAUHEHUH (BO3MOXKHO MCIOIb30BaHHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHIA, MOITYUEHHE,
coOMpaHue, pacrno3HaBaHWE W H3YyYEHHE CBOWCTB aMMHMAKa, [POBEACHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (pochaT-uOH U U3yUEHHE IPU3HAKOB
UX NPOTEKAHHUS, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3YyYEHUE  MOJEINIEH
KPUCTAUIMUECKUX PEImIETOK anmaza, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOIECCOM  afcOpOIMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYECHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, MPOBEJCHHE KAaUueCTBEHHBIX peakUuil Ha KapOOHAT M
CHWJIMKAaT-MOHbl W U3YYEHHE TMPU3HAKOB HUX TNPOTEKAHUS, O3HAKOMJIEHHE C
MPOJYKUHUEH CHJIMKATHOM MPOMBINUIEHHOCTH, PEUIEHUE HSKCIEPUMEHTAIbHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTtasiibl U MX COEIMHEHUA

OO01ast XxapaKTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux a3viemeHtoB J[. U.
MenneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtainudeckas CBA3b U
METaJUIMYecKasi  KpUCTaJUIMYeCKassh  peImeETKa.  ODJIEKTPOXMMHYECKHMU  psif
HanpspKeHU MeTaiioB. @U3nyeckrue U XMMUYECKHE CBOMCTBa MeTaiioB. O01ue
CHoCOOBl MOMy4YeHUs: MeTauioB. [IoHSATHE O KOpPpO3UM METANIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTajgb, YyTyH, AIOPaTIOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B OBITY U TIPOMBIIIIEHHOCTH.

[lenounble MeTaIbl: MojoxkeHue B [lepruoanyeckol cucteMe XMMHUYECKHX
aneMmeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKcuabl u



TUAPOKCUILI HATpusi W Kanusl. [IpuMeHeHue IIETOYHbIX METAVIOB W UX
COE€IMHEHUM.

[[lenoyno3emenbHble METAJUIbl MarHMid MW KaJbLMW: IIOJIOKCHHE B
Ilepnognueckont cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXKJIeHHE B ITpupoae. PU3ndyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseilive coeAuHEHUs Kajblus (OKCUI, TUIPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmmoMuHUN: TIoJioxkeHue B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aroMa, HaxoxxaeHue B mnpupone. dusnyeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AM(POTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HAxOXKIEHWE B mpupone. dusnyeckue u
XUMHYECKUEe CBOMCTRA kene3a. OKcubl, ruipokcuabl U cou xenesa (II) u xxenesza
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0Opa3llaMud METauIoB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaAMHU, U3YYEHHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJACIHCTBUS OKCHJIA
Kalbllud W HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUECOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOLECCa TOPECHUS KeJe3a B KUCIOPOJE
(BOBMOXXKHO  WCIOJIb30BAaHME  BHJACOMATEPHATIOB), MPU3HAKOB  MPOTECKAHUS
Ka4eCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, Kajablvs, aTlOMUHUS, [TUHKA, XKeJe3a
(1) u xene3a (II1), meau (II), HaOGMFOIEHUE W OMUCAHUE MPOLIECCOB OKPAIIMBAHMUS
JJaMEHH WOHAaMU HaTpHs, Kalus W KajablUus (BO3MOYKHO HCIOJIb30BAHHE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHHE IKCTIEPUMEHTATIBHBIX 3aj1au 1Mo TeMe «BakHeilme
METAJLJIbI U UX COSTUHCHUSI.

XHMMUA M OKpPY:KaloLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXWU3HU 4YeJIOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuili B ObiTy. IlepBas momoris mnpu
XUMHUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpennl (mpeaesibHas AOMyCcTUMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

H3yueHHue oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJUMEPHBIE
MaTepuabl).

Mexcnpeomemmnoie ceéa3u



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed NMpu HM3ydyeHUM XuMuM B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 MHCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAayuHble NOHSATHSA: HAy4YHbIH (pakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCH(UKAIMsi, TMEePUOJUYHOCTh, HaOIIOCHHE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIMI
s dexT, TEXHOIOTHS, MaTEPHAIIHI.

dusuka: Martepusi, aTroMm, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJI,
M30TOMBI, PaJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJyIIPOBOJIHUKH,  TUAJIEKTPUKH, (HOTOIIEMEHT, BELIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYUHBI, €AUHHIIBI M3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunTes, apixanue, Ouocdepa, 3KocUcTEMa, MUHEPAJIbHbIE
yI0OpeHusl, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOIBI,
MOJIC3HBIE HCKOIMIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNbTaThl OCBOEHHUS TMPOTPAMMBI OCHOBHOTO OOIIETro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHHM B €IUHCTBE y4eOHOU H
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, NPHUHSATHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMU TOBEJEHUS W CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE  PE3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW TO3WTUBHBIX I[IEHHOCTHBIX OpPHUEHTAMU U
paclIMpeHUe OIbITa JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) NnaTpHOTHYECKOTO BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEIWIO, TIOHMMAaHHS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 O00IIeCTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEPHON HHMOpMaiuen o
IIEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpPa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUSI O COLUUAIBHBIX HOPMAax W TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW H  JAPYrMX  BHJAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHON JEATEIbHOCTU TMpHU
BBITIOJTHEHUW Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOECKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOllECCe OTOM y4eOHOW MESITeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TOBEJCHUE M TMIOCTYNIKA CBOMX TOBApUIIEH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIIEICTBUN MOCTYIKOB,;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSA

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEILIECTBE U XMMHUYECKON peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM U COCTABJISIOLIME
OCHOBY JIJII TIOHUMAaHUS CYIIHOCTA HAy4YHOW KapTUHBI MHpA, MPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS MPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIK XMMHUHM B IMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

IT03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBbIE Isi OOBSICHEHUS HAOJII0JAeMbIX IMPOIIECCOB M SBICHUH,
MMO3HABATENIbHON, MH(POPMAIIMOHHON W YWUTATEIHCKOW KYyJIbTYphl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITEIBHOW Pa0OTHI C y4€OHBIMH TEKCTaMHU, CIIPABOYHOMU



JUTEPATYPOH, JOCTYMHBIMA TEXHHUYECKUMHU CpPEACTBAaMU HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

uHTepeC K OOyYEHHI0O W TO3HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  €aMoOOpa3oBaHWIO, MPOEKTHOM M  HCCIEA0BaTEIbCKON
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS OOy4YeHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pOBBIA 00pa3 »W3HH, OCO3HAHUE IOCIEACTBUI H
HETIPUSITUE BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aaKOroJisi, HAPKOTUKOB, KypEeHHUSI),
HEOOXOUMOCTH COONIONCHUST TpaBUiI O€30MacHOCTH TMPHU  OOpaIlleHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHUIO TTpodeccuil u TpyJa pa3inuHoro poja,
YBAXKEHHE K TPYLy U pe3yJbTaraMm TPYJIOBOW NEITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUA [0 XHWMHH, OCO3HAHHBIM BBIOOP
WHJIUBUAYAJIbHOM TPAECKTOPUU MPOJIOKEHU 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHemHon npodhecCuoHaIbHOU ACSTEIBHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHU,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) IKOJOrH4eCKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1I€IeCO00pa3sHOE OTHOILIEHHWE K MPUPOJE KaK HCTOYHUKY
U3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE IEHHOCTU 3J0POBOTO U
O6e3zomacHOoro oOpa3a KH3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MUECKOMY M TICUXMYECKOMY 3[0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOJIOJAEHUS
npaBui 0€30MacCHOr0 MOBEIECHUS MPU padOTE C BEUIECTBAMU, a TAKXKE B CUTYyaIUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, TOJIydaeMble MPU U3YUYEHUH XUMHH, JIJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPENON, IS TTOBBILLICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJBTYphl, OCO3HAaHMS TJ00aJbHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJeM U MyTeW HMX pelIeHUs MOCPEACTBOM METOJ0B XHUMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe weTanpeaMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC IS
dbopMupOBaHUS MHUPOBO33PECHHUSI OOICHAy4YHbIC TMOHATUS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpeAMETaX M IO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ITHX MPEAMETOB (POPMHUPOBATH MPEJCTABIECHUE O LETOCTHOU



HAay4YHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHBIC NCUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATUBHBIC, PETYJISATHUBHBIC), KOTOpble oOecneunBaioT (OpPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHWPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
NESITEbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIICTSATH UX XapaKTEepPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMU XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIuH,
yCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIE CBS3W MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKITIOUEHUS;

yMEHUE TMPUMEHITh B TMPOIECCE TMO3HAHUS TOHATUS (IIPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMUH,
peoOpa30BEIBATh MTUPOKO MPUMEHSIEMBIE B XUMHUH MOJICIBHBIC MPEACTABICHUSI —
XUMUYECKUN 3HaK (CHMMBOJ JJIEMEHTa), XUMHUYeckas (opMyrna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM
ATUX MOJICNIBHBIX TPEJICTABICHUN BBISBISATh U XapaKTEPU30BaATh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHX BEIIECTB U XUMUYECKHUX PEaAKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MMO3HAHUS, a TakkKe B KAaueCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHUE OMbITa IO TUIAHUPOBAHUIO, OpPraHU3AlMd U MPOBEICHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOIIoJaTh 3a XOJOM MpoIllecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, UCCIICOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ ungopmaumei:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M UHTEPIPETHPOBATH HWH(OpPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJYyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJICp)KaHUs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHUYECKH OIICHWBATh IMPOTHBOPECUMBYIO W
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3alpOChl NPU MOHCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JUISl BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]1a4 OMpPENeIEHHOTO THIa, TPUOOPETEHUE OIbITa B
0o0JlaCTH  UCMOJIb30BaHUSI  HMH(POPMAIIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TIpeCcTaBiIeHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMamMu rpapuKi U UX KOMOUHALIUSIMU;

YMEHUE UCIOJNb30BaTh W aHAJIM3UPOBaThH B Ipolecce Y4yeOHOM H
UCCJIeI0BATEILCKON JEATEIbHOCTH UH(POPMALIUIO O BIMSHUM MPOMBIIIIICHHOCTH,
CEJIbCKOTO XO3sIiCTBa M TPAHCIIOPTAa Ha COCTOSHUE OKPY)KAIOIIEH MPHUPOIHOM
Cpelbl.

KoMMmyHuKaTHBHBIE YHUBepPCcaIbHbIe YUueOHbIe 1eliCTBUS:

YMEHUSl 3aJlaBaTh BOINPOCHl (B XOje auaiora u (WIKM) AMCKYCCHH) TIO
CcyumiecTBy  oOcyxJaemMoll  TeMbl, (OpMYyJIHpOBaTb CBOM  IPEIAJIOKEHUS
OTHOCHUTEJILHO BBIIOJIHEHUS MPEIJIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEJICTaBISITh  IOJYyYEHHBIE  pPe3ylbTaThl  IMO3HABATEIHHON
ACSTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIINIO
PE3yNIbTATOB BBHIMIOJHEHUS XMUMHYECKOTO IKCIIEpUMEHTa (J1JaOOpaTOPHOTO OIIbITA,
71a00paToOpHOI pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIPHON W HWCCIIENOBATENIbCKOW  JCATENbHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX MPoOJIEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTIACOBAHUS
no3uiuii (oOCyXneHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAITUS
COBMECTHBIX JCWCTBMH, OIpeneseHue KpUTEpPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyrHe).

PeryasiTuBHbIe YHHBepPCcaJIbHbIE YueOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeILHOCTD, BRIOMpATh Hanboiee d(PPeKTUBHBIC CIIOCOOBI pelieHUs YICOHBIX U
MMO3HABATENIbHBIX 3a7a4, CAMOCTOSITEIBHO COCTaBISATh WU KOPPEKTUPOBATH
IPEIJIOKEHHBIM  AJITOPUTM JEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIUsAX,
OLICHHMBATh COOTBETCTBHUE MOJYYEHHOIO pe3ysibTaTa 3asBICHHON IENH, YMEHHE
MCIIOJIh30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, TIPEJIaracMbIe B YCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTEIHLHOTO
colepKaHUs, YCTAHOBJIEHHOTO JaHHOW (emepanbHO paboueld Mporpammoi,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUIMMUCS HAYyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



NEUCTBUN, crnenupuuecKkue I TMPeAMETHOW o0nacT  «XUMHUS», BUIBI
NEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO  3HAHWSA, €ro HMHTEPHIPETALNH,
peo0pa3oBaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XUMHUYECKUX TOHSTHH: aTOM, MOJIEKYJIa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COSAUHEHUH, MOJISIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiaccupUKalus PpEeaKluid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aTOMa, DJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOuTalb, paguyc
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJspHAs KOBAJCHTHas CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA U
MPUMEHSTH 3TH HOHSTUS MPU ONUCAHUH BEUIECTB U UX MIPEBPALICHUN;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OINpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIEHWUS  DJIEMEHTOB B  OMHApHBIX  COCJIMHEHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHHI IIO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHass W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuoamyeckoro 3akona [J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TOHMMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMMuHyl0 Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrtemMa XuMmMudeckux osnementoB JI. .
MeHneneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO AICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAHMUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTABy YYacTBYIOUIUX B PEaKIUu
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE PUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U  MOJISIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTrO JJIeMEHTa Mo (opmyie
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTEH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIEATEIIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€M — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZICHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  IpaBUJaM  TMOJIb30BAHHUS ~ XMMHMYECKOM  MOCYIOM W
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBwiaM oOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB [0 TIOJYYCHHIO W COOMpAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOJAa U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNPENCIEHHOM MAacCOBOW JIOJIE pACTBOPEHHOrO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUUYECKHE  DKCIEPUMEHTBHI  TIO
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KHUCIIOT C MOMOIIBIO HHANKATOPOB
(;makmyc, heHondTaIenH, METHIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX TOHATHH: XUMHYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasi PEeaKIysi, XUMUYECKasi CBs3b, TEIUIOBOM 3¢ (deKT
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS NUCCOLMALMSA, PEAKIMH HOHHOTO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHWE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTAIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUWH, MPEeNesIbHO JOIMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TMOHATUI U
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIAacCy COEIMHEHHH 1o (opmyiaM, BUA XUMUYECKOH
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOpax HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAILTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
Tabnnunyio Gopmy Ilepuogudeckoil CUCTEMbl XUMUYECKUX DIIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOIee YHCIO dJIEKTPOHOB U
pacrpefieieHde UMX 10 DJJEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB DJIEMEHTOB M UX COEAMHEHUU B
npeaenax MajiblX NEPUOIOB UM TIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTbl, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIIMH
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OONIME WM CHEHU(PUISCKUEC XUMHUUYECKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXkAasi ONUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTABJISITh  YPaBHEHHUS DJEKTPOJUTUYECKONW JUCCOLMALIMM  KHUCIIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIANINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBpaAlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O M MOJBSIPHYIO — MaccChl
BCIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmylie
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  MpaBWja  IOJIb30BAHUS ~ XMMHUYECKOHM  HOCyaoll U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaK)Ke IMpaBWiia OOpaIllEHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00paTOPHBIX XUMHYECKUX OIBITOB 110 TOJIYYEHHUIO W COOHpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHII-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHOW NEATCITLHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3alMI0, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, eCTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJICIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexka [JOK

' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bub6mnoreka [IOK

' peakuuu https://m.eds00.ru/7f41837c

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 bubnuoreka LIOK

' 00 oKkcumax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilondarue o kucinorax 8 1 bubnuoreka [JOK

' M COJIAX https://m.eds00.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK

' OCHOBAHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



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 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUU

Hiroro no paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHME U yriayOnenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JiesioB Kypca 8 ki1acca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO11ast XapakTepUCTUKA XUMUYECKHUX
2.2 anemeHTOB VIA-rpymmel. Cepa n e€ 6 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XapakTepUCTUKA XUMUYECKUX
2.3 aneMeHTOB VA-Tpynmsl. A30T, pocdop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XapakTepUCTUKA XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no pazueny 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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemrectBa 1 MaTepuaibl B )KU3HU YEJI0BEKA 3 Bubmorexa TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero U3yYeHHusl | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Poias XxuMuu B )KU3HU 1 bubmnorexa [JOK
yesoBeka. Tenma u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/AAX MO3HAHUS B XUMHUHU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ffod227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnmoreka [JOK
oOpareHust ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucreie BemecTBa U cMecH. CItocoObl 1 bubmmoreka [IOK
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
) «Paznenenue cmeceil (Ha mpumepe 1 bubmmorexa [JOK
Ae N PHMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOU COJIN)»
but6mmorekxa [IOK
6 A 1
TOMBL I MOIICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUEe dJIEMEHTHI. 3HAKH 1 bu6nunorexa [JOK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U clloKHBIE BEIlIECTBA 1 bubmmorexa LOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa [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 IIOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmoreka [IOK

10 X .B
uMmecKas opmysa. Barerrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
OTHOCHUTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCTMHEHU U https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Ouznyeckue U XUMHUUECKHUE SIBICHUS. bubnmoreka [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U yCIOBUS IPOTEKAHUS bubnmoreka [JOK
15 .
XUMHUYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MACChI BEIIIECTB. bubmuorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIIECTBA M0 YPaBHEHUSIM XUMHUYECKUX bubmorexa HOK
" . P https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUIecKuX peakiun
18 (coe I/IHq;HI/IﬂH a3JI0KEHUS e bubmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 SHIUKJIOTIETUCT O6OgI;IIeHI/Ie u bubmorexa [TOK
H FHCT. . https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alus 3HAHUHA
20 KonTponbnas padota Nel o reme bubmumoreka [IOK
«BelllecTBa 1 XUMHUYECKHE PEAKITUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa IIOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e



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
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOC BECUICCTBO. O30H

dusnueckue 1 XUMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

22
KHCJIOPOAA (peaKiui OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcuaax
Cr1oco0BbI ITOIYYEHHST KUCIOPOaa B
23 JabopaTopuu Zq I OMBII_HJ'ICHI:IOCTI/I Bubmiorexa ITOK
parop P ' https://m.eds00.ru/ff0d497a
[Ipumenenune kuciopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, IOHIATHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIHIX
Tomnuso (HedTh, yrojib ¥ METAH).
25 3ar }I3HeI§I/Ie(1];03 ¢ a, CII0COOBI c)aro bubnnorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIpeIOTBPALICHUS
IIpaxTrueckast padora Ne 3 o Teme
26 «l?lon eHUe 1/112061/1 aHWe KUCIopoaa bubnmorera [TOK
i . P poAd, https://m.edso00.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTB)
27 Bonopon — anemeHT u npocroe bubmmnoreka [JOK
BemecTBO. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
)8 du3nYecKre U XUMHUICCKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4ddo
bu6nunorexa [JOK
2 IT
9 OHATHE O KHCIIOTAX H COILIX https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI OJTydeHHS BOJIOPO/Ia B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpaxTrueckas padora Ne 4 o teme
P P bubmuorexa [JOK
31 «[Tomydenue u cobupanue Bo10po/a,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ModsipHbIii 00bEM razoB. 3aKOH

bu6nmoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucnenuss o0béma, KonmmuecTBa
33 BEILIECTBA r'a3a 10 €ro M3BECTHOM bubmmorexa [JOK
0 . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHCHHUIO PEaKIMU Ha OCHOBE 3aKOHA bubmorexa [JOK
P N peardt . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 dusnvecKkue 1 XuMUYECKHUE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lorstue 00 bubmuorexa [JOK
WHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTeib. HachlleHHbIe
37 u HeHaCBIpeHHLII; acTBOpbl. MaccoBast brbmmorexa [OK
B P PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubmmnoreka [JOK
onpeaeIEHHON MaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonrtponsHast pabota Ne2 mo teme bu6muoreka [IOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcuIbl: cOCTaB, KJIacCUUKAIs, but6mmorekxa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMu4eCKE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, but6mmorekxa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[TonydyeHue u XMMUYECKUE CBOMCTBA

bu6nmoreka [IOK

43
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XUMHYECKHE CBONCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 cnocoi(ilf oI )eHm{ XHMHquKHe bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Perenue
47 AKCIIEPUMEHTATIBLHBIX 33/1a4 110 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIACChI HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'eneTnyeckas CBA3b MEXKAY KIaccaMu bubmmnoreka [JOK
HEOPraHWYECKNX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmmoteka [IOK
49 O0o001IeHre 1 CUCTeMAaTH3AIHS 3HAHHIA
B H https://m.edsoo.ru/00ad9ch2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX brbmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
[TepBbie MOMBITKY KJIaccuPUKAITUI
51 XI/II\I?II/I‘ICCKI/IX 3JIEMEHTOB ?IOH}EI/IC 0 bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
[Tepuoauueckuii 3aK0H 1
but6mmorekxa [IOK
52 [Tepuoanueckas cucTeMa XUMHIECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. V1. MenzaeneeBa
bubmuoreka [IOK
53 [Tepuomapl, rpymImBl, MOATPYIITIHI 1

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CoCcTaB aTOMHBIX

bu6nmoreka [IOK

>4 saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHnue 371eKTPOHHBIX 000JI04eK
95 aTomoB anieMeHToB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6bc
cucteMsl /. 1. Menneneesa
XapakTepucTuka XUuMHUYECKOTO
56 3JIEMEHTA MO0 €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoandeckoro 3akoHa Jist
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bu6nuoreka [IOK
MenneneeB — y4€HBIHM, NTEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNeKTPOOTPUIIATETLHOCTh AaTOMOB bubnmnoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 Hortrast xiireckas coisp https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHas XuMu4eckas bu6muoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenospHas XMMUYECKas bu6muoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62 (reneib OKHCICHHS https://m.edsoo.ru/00adae28
63 OKUCINTENBHO-BOCCTAHOBUTEILHBIE bubnuotexa [JOK
peakiuu https://m.eds00.ru/00adb076
64 OkuCIUTENU U BOCCTAHOBUTEIHU bubmorexa OK
https://m.edso0.ru/00adb076
65 KonTponbnas padorta Ne4 o reme bubnmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpOCHI/IC aroma. XUMHYECKasl CBSA3b»

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

66 PezepHblil ypok. O6001meHE U 1 bubmmoreka [IOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHE U 1 bubnuoreka [IOK
cUCcTEMAaTH3allMs 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60611eHNE U 1 bubnmoreka [JOK
CHCTEeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne Koau4vecTBO 4acoB DJIeKTPOHHbIE
Tema ypoka Bee Kourpoas | Ilpakruue f:;jeﬂ uudposbie
n/ HbIE CKHe o0pa3oBaTe/bHbIE
I re padoThI padoThI o pecypchl
[Tepuoguuecku
1 3aKOH.
[lepnonnueckas bubmmoreka [JOK
crucrema 1 https://m.edso0.ru/00
XMMHYECKUX adb5%
31eMeHTOB /.
H. MenneneeBa
3aKOHOMEPHOCT
Y B U3MEHEHUU
CBOICTB bu6nmorexa LIOK
XUMHYECKHUX 1 https://m.edso00.ru/00
SJIEMEHTOB adb6b6
TIEPBBIX TPEX
MEepPHOJIOB
Knaccudukanu
qu bu6nmorexa LIOK
HOMEHKJIAaTypa 1 https://m.eds00.ru/00
HEOPTaHUYECKHU adb7e2
X BEIIECTB
Bunnl
XUMHYECKON bubmmoteka IIOK
CBSI3H M THITBI 1 https://m.eds00.ru/00
KPUCTAJUTHIECK adbac6
X PEMIETOK
Kontponbnas
paborta Nel mo
TeMe
«IToBTOpEHUE H
yriryoneHue 1 1
3HAHUI
OCHOBHBIX
pa3zienoB Kypca
8 Kkiacca»
Knaccugukanm
S — but6mmorekxa [IOK
. 1 https://m.edso0.ru/00
peakuuii no adbcho
pa3IMYHbIM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

NpU3HAKaM

ITonsarue o
CKOpOCTHU
XUMHYECKOH
peaKkIuu.
ITonsarue o
TOMOT'CHHEIX U
reTepOTreHHBIX
peakIusax

bubnunorexa LIOK
https://m.edsoo.ru/00
adbe9a

ITonsarue o
XUMHYSCKOM
PaBHOBECHH.
®DakTopsl,
BIIMSIONINE Ha
CKOPOCTH
XUMHYECKOH
peaKkuu u
ITOJIOJKEHHE
XMMHYECKOT'O
paBHOBECHS

bubnuoreka [{OK
https://m.edsoo.ru/00
adc28c

OKHUCIIUTENBHO-
BOCCTAHOBUTEII
bHBIE PEAKIUU

bubnunoreka LIOK
https://m.edsoo.ru/00
adcade

10

Teopus
ANEKTPOIIUTHYE
CKOM
JHUCCOIIMAIIHH.
CuiibHBIE U
cia0ble
3JIEKTPOJIUTHI

bubmmoreka IIOK
https://m.edsoo.ru/00
adcd68

11

HNounnrie
ypaBHEHUS
peaxkuuit

bubmmoteka IIOK
https://m.edsoo.ru/00
add448

12

XuMuyeckre
CBOMCTBaA
KHCJIOT U
OCHOBaHHI B
CBETE
MPEACTABIICHUI
00
ANEKTPOIUTHYE
CKOM
JHUCCOIUAIIN

but6mmorekxa [IOK
https://m.edsoo.ru/00
add5d8



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

XUMHAYECKHE

CBOICTBA COJICH
B CBETC
npencTaeHii bu6nmoreka [IOK
13 o6 https://m.edso00.ru/00
add8h2
AJICKTPOJIUTHYE
CKOH
JIUCCOIUAIIIN
Ilonsarue o bu6nmmoreka [IOK
14 TUPOJIN3E https://m.eds00.ru/00
coie add9d4
O6o0meHue u bubnuoreka [IOK
15 CHCTeMaTH3aIu https://m.edso00.ru/00
s1 3HAaHUHU addd12
[IpakTrueckas
pabota Ne 1. bubnnorexa [JOK
16 «Pemenune https://m.eds00.ru/00
SKCIICPUMEHTAI addbfa
bHBIX 3a7a9»
Kontponbnas
pabota Ne2 o
TeMe
«OJIEKTPOINTUY bubnmnoreka HOK
17 eckas https://m.eds00.ru/00
JIUCCOITAAITHS. addecO
XuMu4decKkue
peakuuu B
pacTBopax»
OO6mas
XapaKTePUCTHK
bubnmorexa LIOK
18 A TaIoreHoB. https://m.eds00.ru/00
XuMHu4decKkue
. addfe2
CBOICTBA Ha
puMepe XJiopa
XJIOPOBOJOPOI.
ConsHas
KHUCIIOTA, bubnunorexa LIOK
19 XUMHYECKHUE https://m.eds00.ru/00
CBOMCTBA, adel04
MOJTyYeHHE,
MIPUMCHEHUE
20 [TpakTrueckast bu6muoreka [IOK

pabora Ne 2 mo

https://m.edsoo.ru/00



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

TeMe
«Tomyuyenue
COJISTHOM
KHCJIOTHI,
A3y4YEHHE €€
CBOMCTB»

ade348

Bruucnenus no

YpaBHEHUSM

XHUMUYECKHX bu6nmmoreka [IOK
21 peaKInii, eciau https://m.eds00.ru/00

OJIVH U3 ade488

peareHToB JaH

B U30BITKE

OOmas

XapaKTEpHCTHK bubnuoreka [{OK
22 https://m.edso00.ru/00

a DJICMEHTOB ade6da

VIA-rpymiibl

AmoTponHbie

Mo HUKaATIH

CepBl.

Haxoxnenue bu6nmorexa LIOK
23 Cephl 1 eé https://m.eds00.ru/00

COCJIMHEHUH B ade64a

npupoie.

XHUMHYECKHUE

CBOWCTBA Cepbl

CepoBogopoy,

CTpOEHHE, bubmuorteka [IOK
24 dusnueckue u https://m.eds00.ru/00

XUMHYECKHE ade802

CBOMCTBA

Oxcuppl cepbl.

CepHas

KHUCIIOTA, bubnunorexa LIOK
25 dusnueckue u https://m.eds00.ru/00

XUMHUECKHE adea28

CBOICTRA,

MIPUMCHEHUE

Xumudaeckue

peaKkuuu, bubnuotexa [JOK
26 JIeXKAIUe B https://m.eds00.ru/00

OCHOBE adec8a

IMPOMBIIIJICHHOT



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

0 crocoba
MOJTyYeHUs
CepHOM
KHUCIIOTHI.
XumMu4eckoe
3arpsi3sHEHUE
OKpYy>Karolen
Cpelibl
COETMHEHUSIMU
cepbl

27

Brrancnenue
MacCOBOM 01
BBIXOJ1a
MIPOJIYKTa
peakiuu

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

28

Ob6was
XapaKTePUCTHK
a 2JIEMEHTOB
VA-rpynisl.
A3sor,
pacrpocTpaHeH
ue B IIPHUPOJIE,
¢duznyeckue u
XUMHYECKHE
CBOMCTBA

bubnunoreka LIOK
https://m.edsoo.ru/00
adeeab

29

AmMMHak, ero
¢duznyeckue u
XUMHYECKHE
CBOICTBA,
HOJy4EeHUE U
pUMEHEHHE

bu6nmorexa LIOK
https://m.edsoo.ru/00
adf004

30

IIpakTrueckas
pabota Ne 3 o
TeEME
«lonmyuenue
aMMHaKa,
W3Y4YEHHUE €TO
CBOMCTB»

but6mmorekxa [IOK
https://m.edso0.ru/00
adf180

31

A3zoTHas
KHCJIOTa, €€
dusnueckue u
XUMHYECKHE
CBOMCTBa

but6mmorekxa [IOK
https://m.edso0.ru/00
adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

32

Hcnons3oBanne
HUTPATOB U
coJieli aMMOHHUS
B Ka4eCTBEC
MUHEpaTbHBIX
yoOpeHuil.
Xumudaeckoe
3arpsi3sHEHUE
OKpYy>Karolen
cpenbl
COCIMHCHUSMU
azora

bu6nmoreka [IOK
https://m.eds00.ru/00
adf518

33

®ochop. Oxcun
docdopa (V) u
docdopHas
KHCIIOTA,
¢duznueckue u
XUMHUYECKHE
CBOMCTBA,
MOJTy4YeHUe

bubnuoreka [{OK
https://m.edso0.ru/00
adf68a

34

Hcnons3oBanue
docdaroB B
KauyecTBe
MUHEPaTbHBIX
yoOpeHuit.
3arpsi3HEeHUE
MIPUPOIHOMN
cpensl
dbocharamu

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

35

Yraepon,
pacnpocTpaHeH
ue B IpUpoJIE,
buznueckue u
XUMHUYECKHE
CBOMCTBA

bubmmoteka IIOK
https://m.edsoo.ru/00
adfd9c

36

Oxcunpl
yriepoja, ux
buznueckue u
XHUMUYECKHE
CBOMCTBA.
IKOJIOTHUECKHUE
poOJIeMsl,
CBSI3aHHBIC C

bubnunorexa LIOK
https://m.edso0.ru/00
adfebe



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

OKCHIIOM
yriepona (1V)

VYroapHas bubnunoreka LIOK
37 KHCJIOTa U ¢& https://m.eds00.ru/00

coJu ae006¢

[IpakTnueckas

pabota Ne 4 nio

TeMe

"Ilonyuyenue bubnmoreka [JOK
38 YIIIEKUCIIOTO https://m.eds00.ru/00

rasa. ae027e

KagecTBennas

peakius Ha

KapOoHaT-roH"

IlepBonavanbH

bIC TMOHATHUS 00

OPraHIYECKHX bubmmoreka [JOK
39 BeIICCTBAX KAK https://m.edso0.ru/00

ae054e

0 COCTMHEHHSIX

yriepoja

Kpemii 1 ero bubnunoreka LIOK
40 https://m.eds00.ru/00

COCTMHEHUS 26080a

[IpakTrnueckas

pabota Ne 5.

Pemienne

JKCIIEPUMEHTAT

BHBIX 34724 110 bubmmoteka IIOK
41 https://m.edso0.ru/00

TeMe 2e0bf2

«Baxueimme

HEMETaJUTbl U

ux

COCTUHEHUS»

KoHnTponbHas

pabota Ne3 1o

TeME bubnunorexa LIOK
42 «Baxneimme https://m.edso0.ru/00

HEeMETalIbl U ae0el8

ux

COCTUHEHUS»

OOmias bu6nunorexa LIOK
43 XapaKTePUCTHK https://m.edso00.ru/00

a XUMHYCCKUX

ae103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

2JIEMEHTOB —
METaJIOB.
MeTammyeckas
CBS3b U
MeTaTndecKas
KPUCTAJUTMYECK
as peléTka.
duznyeckue
CBOMCTBaA
METAJI0B

44

Xumudeckue
CBOMCTBaA
METaJIOB.
DNEeKTPOXUMUY
€CKUH psl
HaIpsHKEHUN
METaJJIOB

bubnunoreka LIOK
https://m.edsoo.ru/00
aell156

45

OO01iue
CIIOCOOBI
MOJIY4EeHUS
METaJIIOB.
CIaBsl.
Brraucnenus mo
ypaBHEHUSAM
XUMHYECKHUX
peakuuu, eciu
OJVH U3
peareHToB
COJIEPKUT
puUMecH

bu6nmorexa LIOK
https://m.edsoo.ru/00
ael156

46

Ilousarue o
KOppO3HH
METAJIOB

bubmmoteka IIOK
https://m.edsoo.ru/00
ael278

47

[llenounsie
METaJLTbI

but6mmorexa [IOK
https://m.edso0.ru/00
ael4b2

48

OKcHuInl u
TUAPOKCHIBI
HATpHS U Kaaus

bubnunorexa LIOK
https://m.edso0.ru/00
aeldb2

49

[llenouno3emen
BHBIC METAJLIBI
— KaJIbUU U
Mar"ui

bubnunorexa LIOK
https://m.edso0.ru/00
aelbe8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Baxmneiiue bubnunoreka LIOK
50 COEIUHEHMUS https://m.edso0.ru/00
KaJIbIUs ael5e8
0O0001EeHue 1
51 cUCTeMaTHu3alH
s SHAHUH
KécTrocTh
bubnunoreka LIOK
BOJBI U
52 HOCOBLL o https://m.edso0.ru/00
¢ 21886
YCTpaHCHHUS
[IpakTnueckas
pabota Ne 6 o
bubnunoreka LIOK
TEME
53 - https://m.eds00.ru/00
KécTrocTn
aelae8
BOJBI U METObI
e€ yctpaneHus"
bubnunoreka LIOK
54 AroMuHAH https://m.edso0.ru/00
aelc64
AmdorepHbie
cBOHCTE bu6nmorexa LIOK
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