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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHus, MPEICTaBICHHBIX
B OI'OC OOO, a Ttakke Ha OCHOBE (QeaepanbHON paboueil TPOrpaMMel
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi ydeOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo xuMuu Aa€T TPEACTaBICHUE O IEJSIX, OOIIeH cTpareruu
oOy4eHHsi, BOCHUTAHUS U Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJINBAET 00s13aTeNIbHOE MIpeMETHOE COJIepKaHue,
MpeayCMaTPUBACT paCIpe/eIiCHUe €ro Mo KjilaccaM W CTPYKTypUpOBaHUE IO
pazienaM M TEeMaM IMPOrpamMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTHKU COJIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh  M3YUYCHHS XUMHUU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAesieT BO3MOXHOCTH —MpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHHM K
pe3yibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEW U3ydeHUsl IpeaMeTa U OCHOBHBIX
BHUJIOB Y4E€OHO-TIO3HABATEJILHOW JEATEIIBHOCTH OOY4YarolIerocsi Mo OCBOEHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XHMHUHM CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poyib urparot GOpMHUpPYyEMbIE€ XMMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIECTB B MPUPOAE, O MYTIX PEHICHUS TJI00ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MaCHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JJii  CaMOpa3BUTUA |
dbopMupOBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011Iei U (yHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEN
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOM  Y4EOHOW  JESITeNbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(PECCHOHATBLHOMN AeSTETbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOABI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYJArOIITNXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTHYECKOE
o0pa3oBaHHE 00YUYAIOIITUXCS.

JlanHble HampaBlieHUs B OOYYEHHM XHMHH OOECNEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
a/IaITUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKHW XUMHUH Ha ONpPEACIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00Opa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUA XUMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHAEJbHBIX 3HAYMMbBIX TOHSTHI
OPTraHUYECKON XUMUH.

CrpykTypa coaepKaHus MPOTpaMMbl MO XUMHUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ u3ydenuro. CoaepikaHue CKJIAAbIBAETCS U3 CHCTEMBbI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 110 MPUHIIUILY
[IOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IMPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUH aTOMa U XUMHYECKOU CBSI3H;

— TMPEACTaBICHUN 00 3IEKTPOIUTUYECKON JUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JPyroMy, BBINOJHSS (YHKIUU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHUS U MOJIYYECHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIEN HAyYHOM KapTUHBI MHUpA B JIOTHKE
€€ CHCTEMHON MNpHUpOJBI, LEHHOCTHOIO OTHOWICHHWS K HAyYHOMY 3HAHUIO H
METOJaM MO3HaHWs B Hayke. M3yueHne XUMHUHU TPOUCXOAUT C IPUBICUYECHUEM
3HAHWM W3 paHee M3YyYEHHBIX y4eOHBIX MpeaMeToB: «OKpYyKaroIuil MUPY,
«buonorus. 5-7 kinacce» U «Pu3nKa. / KIacc.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (PopMUpOBaHWE 3HAHUW OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH 4YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKHUX
3HAaHUN — Ba)KHEUIINUX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETUUYECKHUX ITOJIOKCHHIM,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, s3bIKka HayKH, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOW U Y4eOHO-MCCIEA0BATEIbCKON
NeSITeIbHOCTH, OCBOCHMM MpaBWi 0OE€30IaCHOTO OOpallleHHus C BellecTBaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYeHHUe MPUOOPENU TaKue eI, KakK:

— (dopmupoBaHHe UMHTEIUJIEKTYalbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

—  HampaBJCHHOCTh OOY4YEHHUS HA  CHUCTEMAaTHYECKOE MPHOOIICHHE
oOy4Jaronmxcsi K CaMOCTOATENbHON I103HABATEIbHON JNIEATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCIOBUM, CIIOCOOCTBYIOIMINX MPUOOPETCHUIO 00YUYAIOIIIUMUCS
OMbITa PA3HOOOPA3HOMN MESITEIBHOCTH, TMO3HAHUS W CAMOIMO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (QopmupoBanue o00Omeld (PYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMCHHH OOBSICHATH M OICHWBATH SIBICHHS
OKPYKAIOIIEeT0 MHpA, WCIONB3yS 3HAHWS W OIBIT, TMOJYyYCHHBIE MPH H3YYCHHH
XUMUH, TPUMEHITh WX TPH PEHICHUU TPOOJEeM B IOBCEIHCBHOW XU3HH W
TPYZIOBOU JEATEIBHOCTH;

— ¢dopmupoBaHHe y OOYYAOIIMXCS TyMaHUCTHYCCKUX OTHOIICHHH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
1EJI€CO00pa3HOr0 TOBENEHUS B OBITY W TPYIOBOW JESITEILHOCTH B IIENISIX
COXpaHEHUS CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CITIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHWIO HA OCHOBE YCBOEHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIis M HANPABJICHHOCTH JAJIbHEUIIIETO
00yueHus.

OOmiee 4YUCIO YacoB, OTBEAEHHBIX JUIsI M3YyYCHHMs] XMMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBiseT 136 vacoB: B 8 kiacce — 68 1acoB (2
Jaca B HeJeo), B 9 kiacce — 68 yacos (2 yaca B HeseIio0).



COILEP KXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToHax MO3HAHUS B XUMHUU. YHUCThIE BEHIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

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

Xumuueckas (QopMyna. BajneHTHOCTH aTOMOB XHMHYECKHUX 3JEMEHTOB.
3aKOH TMOCTOSHCTBA coOCTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OTtHOocuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10Ji1 XUMHUYECKOrO 3JIEMEHTa B
COCIMHEHHUH.

KonunuectBo BemecrBa. Monbs. MoisipHas macca. B3auMocBs3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYPHBIX €IWHUIl BewiecTBa. Pacué€rsl mo Qopmyiam
XUMHUYECKUX COCTUHEHUN.

Du3NYECKUE U XMMHUUYECKUE SBJICHUS. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsS] MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxanus
XUMHUYECKUX peakluil (COeTUHEHMS, pa3I0KEHUs, 3aMEILeHuUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAO0H, NMpaBUiiaMyd paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nueckux CBOHCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOIIOICHHE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOMN) SBICHUHN, HaOIIOJICHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XHUMHUYECKHX pEaKUui (pas3ioKeHHe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3jiokeHHe T'MIPOKCHIa
Menu (I1) mpu HarpeBaHuM, B3aUMOJICUCTBUE XKeye3a ¢ pacTBopoM cosit meau (11),
M3Yy4YEHUE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTtorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
coiu, HaOJMIOJEHHWEe M  ONUCaHUEe  PpPe3ylbTaTOB  IPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aineMeHT U MpocToe
BemiecTBo. Haxoxaenuwe kuciaopoga B mIpupoje, (pusnMueckue M XUMHUECKHE
cBoiictBa (peakuuu ropenusi). Oxcuapl. [Ipumenenne kucmopona. CrocoOb!



MOJIy4eHHUs] KHCIIOpoja B JabopaTopud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aJIoTponHast MOAU(PUKALINS KUCIOPOIaA.

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. Haxokaenwe Boaopoaa B
npupoae, (GU3MYECKHEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nony4yeHus. Kncmorel u comnm.

MoutsipHbIii 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoucTBa BOoAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHBIE M HEHACBIIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10Jig BEIIeCTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponb pacTBOpoB B Npupojie U B )XKU3HHU YesioBeKka. KpyroBopot Bojbl B MPUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOJAHBIX BOJI.

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

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIETOYM M HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [lomydyeHne OCHOBaHHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kuciaor. @usznyeckue u
XUMHUYECKHEe CcBOMcTBa KHCIOT. Pan axtuBHOcTHm MetauioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @U3nM4eCKUe U XUMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eneTnyeckas CBSI3b MEK/y KJIaCCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OMPEIECICHUE COAEPKaHUS KUCIOPOAa B BO3yX€E, MOJIYYEHHE,
coOupaHue, pacno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHHUS W
InpeKpaieHus TopeHus (Tmokapa), O3HaKOMJICHHE ¢ o0Opa3llaMu OKCHJIOB H
OMHCAaHUEe WX CBOWCTB, TMOJydYeHHE, COOMpaHWEe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJIopojia (TropeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KoJu4decTBOM 1 MoOJib, HCCIIeIOBaHHE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNpPENEIEHHON
MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA, B3AMMOJCICTBUE BOJIBI C METAJIAMHU
(HaTpueM U KajblKeM) (BO3MOXHO HCIOJb30BAaHUE BHICOMATEPHUAIIOB),



WCCTIEIOBaHNEe OOpa3lloB HEOPTaHMYECKUX BEMIECTB PAa3IUYHBIX KIIACCOB,
HaOII0/ICHUEe U3MEHEHHUs OKPACKHW MHJIMKATOPOB B PACTBOpax KHUCJIOT U IIETOYECH,
u3yueHnrne B3aumojerictBus okcuaa meaw (1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUMid HEUTpaau3allu, MOJYYCHHE HEePaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PEUICHUE
SKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHelmme KIacchl HEOPraHUYEeCKHUX
COEIMHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKHX 3JIeMeHTOB. [loHsaTHe o
IpYIax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMENIbHBIC METalIbI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucTteMa XUMHUYECKUX JIEMEHTOB /l.
N. MengneneeBa. KopoTkonepuogHas W JJMHHONEpHOAHAs  (OPMBI
[Tepunoanueckoit cucreMbl xumudyeckux 3aeMeHToB Jl. . MenneneeBa. [lepuonasl
U rpynnbl. PU3UYECKUM CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IMEpUoAa U
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. DnexkTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMoB MepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnoanueckon cucremsl JI. M. MenaeneeBa. XapaKTEpUCTHUKA XUMHYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYyNIaM U NEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB i1 pa3BuThs Hayku U npaktuku. . 1. MenzaeneeB — ydéHbIM U
rpaXKJaHVH.

Xumuyeckass cBa3b. KoBajlieHTHast (MOJIIpHAsT W HEMOJSIPHAsi) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. FMIOHHAs CBA3b.

Crenenb  okucieHud.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccel okuciieHus: U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LMHKA C PACTBOPAMHM KHUCIOT U IIEIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS ).

Mexcnpeomemmnoie cea3u



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed MpU HM3yYEeHUH XUMHH B 8 Kiacce
OCYIIECTBJISIETCS 4epe3 MHCIOJIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MOHSTHS: HAay4yHBIM (akT, TUNOTE3a, TEOPHS,
3aKOH, aHaJIu3, CHUHTE3, KiIacCUPUKalus, MNePUOAUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: marTepus, aTroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWUL,
U30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHUE BEIECTBA, T'a3, (PU3NYECKUE BETUUYUHBI, €AUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: orocuntes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOIbI,
II0JIE3HBIE UCKOIIAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BermecTBo U XUMHYecKasi peakuus

[lepnognueckuii 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHAYECKUX DJIIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalvs, KaJbLUHUs U UX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM OJJeMeHTOB B Ilepuonuueckoi
CUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHne BemecTBa: BHABI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEMIETKH U
BUa XUMHUYECKOU CBSI3H.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanys XuMUYECKUX peaklMii MO pa3InyHbIM NpHU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUd BELIECTB, MO TerioBoMy 3¢ deKTy, 1o
M3MEHEHUIO CTETEeHENW OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO 00OpaTUMOCTH, MO
YYACTHIO KaTalu3aTtopa). JK30- U SHAOTEPMUYECKUE PEAKLIUHU, TEPMOXUMHYECKHUE
YPaBHEHHS.

[Tonsitue 0 ckopocTu XuUMUuecKod peakiuu. [loHsTHe 00 OOpaTHUMBIX U
HEOOpaTUMBbIX XMMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTeHHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIMSAIONIME HA CKOPOCTh XMMHWYECKOW pEAKUUH M TOJIOKEHHE XHUMHYECKOIO
PaBHOBECHSI.

OKUCAUTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJCKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiyu. CoCTaBIeHUE YPAaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMA C  HCIOJB30BAHUEM  METOJA
AJIIEKTPOHHOTO OaiaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOIMAIIMHN. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHnoHbl. MexaHU3M JUCCOLMAIMM BELIECTB C Pa3IM4YHBIMH BHUIAMH
XxuMudeckoi cBsizu. Crenens aucconuanuu. CUIIbHBIE U clTa0ble 3JIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CloBuUsl MPOTEKaHUS peaKlMii HOHHOTO 0OMeHa,
NOJIHBIE M COKpalIEHHbIE HWOHHBIE YypaBHEHUsA peakuuid. CBOWCTBAa KHCIIOT,
OCHOBaHMI W CcOJell B CBETE NPEACTABICHHA OO0  BIEKTPOIUTHYECKOU
nucconmanuu. KauectBeHHbIe peakiny Ha MOHBL. [ToHsATHE O THApOIH3E Coen.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAJUIMYECKUX PEIMIETOK HEOPraHMYECKHX
BEILIECTB — METAJUVIOB M HEMETAIOB (rpaura W ajMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEJOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHYECKOW pPEaKINH
OT BO3JCHCTBUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOIHOCTH
pacTBOPOB BEHIECTB, MpoLecca JUCCOLUMALMM KHUCIOT, IIEJIOYEd U  COJer
(BO3MOKHO  MCHOJIb30BAaHME  BHJIEO  MAaTE€pUalOB), IMPOBEJIECHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPU3HAKW  MPOTEKAHHWS  peakuuid  HMOHHOrOo  OOMeHa
(oOpa3oBaHue ocajka, BbIAEICHHE ra3a, o00pa3oBaHME BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIHMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakiu pas3lioKEHUs, COCIMHEHHUS), PACIO3HABAaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pPEaKUMid Ha HMOHBI, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 UX coelMHEHUSI

OO6mass xapakTepucTuka rajaoreHoB. (OcCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMMHUYECKHME CBOWCTBA Ha MOpuUMEpe  XJiopa
(B3aMMOJEHCTBUE € METalllaMH, HEMEeTallaMH, Weno4amu). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlercTBhe
XJIOpa M XJOpPOBOJOPOJA HAa OPraHM3M YEJIOBEKa. BakHeWlne XJIOpuAbl U UX
HAXO0XKIEHUE B IPUPOJE.

OO6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB, XapaKTepHbIE CTENeHU OKucieHus. CTpoeHue U (PU3nyecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOJIU(DUKALIMN KUCTIOPOIa
U cepbl. XUMUYECKUE CBOMcTBa cepbl. CepoBOJOpO, CTpoeHHUE, PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas  xuciora, ¢GuU3MYECKMEe U XUMHUYECKHEe CBOMcTBa (0oOIIuMe  Kak
OpeicTaBUTeNd Kjacca KHUCIOT M crnenuduueckue). XUMUYECKHUE peakiui,
JeXallie B OCHOBE IPOMBIIIJIEHHOTO CrIoco0a TMOMyYeHUs] CEPHOUM KHUCIOTHI.
[Tpumenenue cepHoi KuciaoThl. CoM CEPHOUN KHUCIIOTHI, KAUECTBEHHAsI peaKIHs Ha



cynabdar-uoH. Haxoxzaenue cepbl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpelbl COSAMHEHUSIMU CEpbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHs. A30T, pacHpoCTpaHEHHE B MPHUPOJIE,
¢usnyeckue u XuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHAK, €ro
¢usnyecKkue U XMMHYECKUE CBOMCTBA, oNyuyeHue u npuMenenue. Cojau aMMOHUS,
ux GU3HUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (pU3nYecKue U XUMUYECKUE
cBOMCcTBa (00mME Kak TPEICTABUTENS Kiacca KHCIOT U crenuduaeckue).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHSA B KayeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelbl COSAMHEHUSIMHU a30Ta
(KUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3[yXa, IMOYBBI M BOJOEMOB). Docdop,
ajutoTpornHeie Mojudukanuu gocdopa, Qu3MUECKHe U XUMHYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gpu3nIecKre 1 XUMUIECKUE CBONCTBA,
noxyuyeHue. McnoaszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YI0OPEHHIA.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHA.  YTIEpOH,  aJUIOTPOIHBIE
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, GU3NUYECKHME U XUMHUYECKHE
cBoiictBa. AncopOuusa. KpyrosopoT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
duznueckue W XUMUYECKHE CBOWCTBa, JIEWCTBUE HA KUBBIE OPraHU3MBI,
MOJIyYeHUE W TMPUMEHEHHE. DKOJIOTMYECKHE NPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHWS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COolMM, uX (PU3NYECKUEe W XUMHYCCKHE CBONCTBA,
noiiyueHne W npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO351CTBE.

[lepBoHavaIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, TAaHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKThl UX MepepaboTku (O€H3MH), X pOoJib B OBITY W IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OENIKaX, yriieBoJax — M ux
poiM B OKM3HM 4elloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTAaHWYECKUX COCIMHCHUU.

Kpemunii, ero ¢usndeckue W XUMHUYECKHE CBOWCTBA, TIOJYyYCHHE W
npuMmenenue. CoenuHeHHs KpeMHusi B mpupoae. OOmme mnpencraBieHus 00
okcune kpemuusi (IV) u kpemuueBoil kucnore. CHWIMKAThl, X HCIOJIb30BaHUE B
OBITY, B MPOMBIIIICHHOCTH. BajkHEHIIE CTPOUTENIbHBIE MaTepHasbl: KepaMHKa,



CTEKJIO, TIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOr0 MCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm

U3y4eHUEe 00pa30B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPU3HAKOB
WX TPOTEKAaHWS, OIBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
raJjoreHOB U HX COCIMHEHUN (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oO0pa3laMyd XJOpUIOB (TAJIOr€HHIOB), O3HAKOMIICHHE C
oOpaslamMu  cepbl U €€  COCAMHEHHSIMU  (BO3MOXHO  HCHOJb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIIOTBI, W3YYEHHE XHMHUYECKHX CBOWCTB
paz0aBIeHHON CEPHOU KUCIIOTHI, IPOBEICHNE KAaUeCTBEHHOM PEaKIuu Ha CyIb(aT-
WOH W HAOJIO/IeHWE TMpHU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBolicTBaMu a3zota, (ocdhopa um ux coequHEHUN (BO3ZMONKHO HCIOJIB30BAHHE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOupaHue, paclo3HaBaHWME U U3YYEHHUE CBOWCTB aMMHaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U QocdaT-uOH U U3yYECHHE MPU3HAKOB
UX TIPOTEKAHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTHI C ME/IBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenen
KPUCTAUIMUECKUX PeImIETOK anmaza, rpadura, QyuiepeHa, O3HAKOMIJICHUE C
MPOIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
yCTPONCTBOM NPOTUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE M U3yUCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHUE KAa4eCTBEHHBIX PEaKIMii Ha KapOoOHAT U
CUJIMKAT-UOHBl U W3yYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHWE HSKCIEPUMEHTAIBHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJibl 1 MX COCTUHEHUSA

OO6m1as XxapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METaJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux 3iemeHtoB J[. U.
MenpneneeBa u ctpoeHusi aromoB. CTpoeHUE MeTauioB. MeTamunyeckasi CBsi3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  pPemeETKAa.  DIEKTPOXMMHYECKUUA  Psif
HanpsoKeHU MeTalioB. @U3MYECKUEe U XUMHUYECKHUE CBOMCTBa MeTauioB. OOmiue
CIOCOOBI TOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METaIOB, OCHOBHBIC
CIOCOOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, IIOPATIOMHUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MMPOMBIIIICHHOCTH.

[[lenounbie mMeTauibl: MojokeHUe B Ilepuoandeckol cucreMe XMMHYECKUX
aneMeHToB /. 1. MenneneeBa, CTpoeHHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
du3znuecKkrue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIIBI U



TUAPOKCUILI HaTpusi W Kauus. I[IpuMeHeHHe IIeNOYHbIX METalIOB MU HX
COE€IMHEHUM.

[[lenoyHno3emenbHble METAUIbI MarHuid W KaJbLIMA: MOJ0XKEHHUE B
Ilepnognueckon cucreme xuMmuueckux sieMeHToB . M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJI€HHE B Ipupoiec. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxdeimme coeauHeHUs Kanblus (OKCHI, THAPOKCUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
JI. 1. Menpneneesa, cTpoeHHE aToMa, HaxOXXICHUE B Ipupone. Pusndeckue u
XUMUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIIA
ATIOMHUHUSL.

Keneso: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HAxOXKIEHHE B Ipupone. dusmyeckue u
XUMHYECKUEe CBOMCTBA kene3a. OKCUbl, TuipoKkcu bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslamMu METalIOB U CIUIaBOB, UX (HU3UYECKUMU
CBOMCTBaAMHU, HU3YYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSL OKCHJIA
KalbllUd WU HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHUECOMATEPUAIIOB),
HCCJIEIOBAHUE CBOWCTB XKECTKOW BOJBI, MPOIIECCAa TOPEHUS XKeJe3a B KHUCIOPOAE
(BOBMOKHO  HCIOJIb30BAHME  BHUJCOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMA HA MOHBI: MarHusl, Kajablvs, aTIOMUHUS, [TUHKA, XKeJe3a
(1) u xene3a (II1), meau (II), HaOMIOICHKE U OTIMCAHUE MTPOIECCOB OKPAIIUBAHHS
IUTAMEHU WOHAMHU HATpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THJIPOKCUIA ATIOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «Baxueriue
METAJLJIbI U KX COCTUHECHUS.

XHMMUA M OKPY:KalOLIas cpeaa

BemectBsa m Marepuanbl B IMOBCEIHECBHOW JXW3HU 4YeJIOBEKa. bezomacHoe
WCTIOJIb30BAaHKE BEIIECTB M XUMHYECKUX peakuuil B ObITy. [lepBasi momolb npu
XUMHUUYECKUX 0XKOTraxX U OTPaBJICHUSX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpenesibHas JOMyCTHMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHN 3K0JI0THYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepuabl).

Mexcnpeomemmnoie ceéa3u



Peanuzamnuss MeXnpeaIMeTHBIX CBsi3ed NMpu HM3ydyeHUH XuMuM B 9 Kiacce
OCYILECTBIISIETCSl Yepe3 MHCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAay4yHble NMOHATHA: Hay4YHBIH (akT, MIOTE3a, 3aKOH,
TEOpHsl, aHajlu3, CHUHTe3, KiIaccu(ukauus, MePUOAUYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIMI
3¢ (exT, TEXHOIOTHS, MAaTePHUATTBI.

dusuka: Martepusi, aToM, OSJEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHI,
M30TOMbI, PaAHMOAKTUBHOCTh, MOJEKYJA, JJIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKH,  TUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEILIECTBA, T'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKas
peméTka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunTes, apixaHue, Ouocdepa, 3KOocUCTEMa, MUHEPAJIbHbIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOIbI,
MOJIE3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNbTaThl OCBOCHUS TPOTPAaMMBl OCHOBHOTO OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHHM B €IWHCTBE y4EOHOH H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUUCKUMU
COLMOKYJIBbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, NPHUHSATHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMU TIOBEJEHUS U CIOCOOCTBYIOT IMpoleccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTALMN U
paclIMpeHUe OIbITA JEATEIPHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) NnaTpHOTHYECKOTO BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEIWI0, MOHUMAHHUS 3HAYCHUS XUMHUYECKOW HAYKU B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HHQOpmMaIruenn o
IIEPEIOBBIX JTOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJICTABJICHUSI O COLHAIBHBIX HOpPMax W IMPaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJI3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOW W JOPYrUX  BUJAX
NEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JESITEIBHOCTH MPHU
BBITIOJTHEHUN Y4YEOHBIX, TI03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMONIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW MAESATENBHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBEJICHUE M TMOCTYNKH CBOMX TOBAapUUIEH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIIEICTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEUIECTBE M XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM U COCTABJISIOLIME
OCHOBY JJII TIOHUMAaHUS CYIIHOCTA HAy4YHOW KapTUHBI MHUpA, MPEJCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS MPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
IPUPOTHOMN CPENION, O POJIM XUMHUHM B NMO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUU 10
XUMUHU, HEOOXOIUMBIE JIsI OOBSICHEHUS HAOII0JAEMBIX IMPOIIECCOB W SIBJICHUM,
MMO3HABATENIbHON, MH(POPMAIIMOHHON W YWUTATEIhCKOW KYyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITEIBHOW Pa0OTHI C Y4EOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEACTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

uHTepec K OOyYeHHI0O W TIO3HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  €aMoOOpa3oBaHWIO, MPOEKTHOM M  HCCIEA0BaTEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOLICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBBIA 00pa3 »W3HH, OCO3HAHUE IOCIEACTBHI H
HETIPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aIKOTOJIsI, HAPKOTUKOB, KYpPeHHSI),
HEOOXOJIUMOCTH  COOJIONICHUS] TpaBUil OE€30MAaCHOCTU TMpU OOpAICHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHUIO TTpodeccuil u Tpyia pa3inyHOro poja,
YBAXKEHHE K TPYLy U pe3yJbTaraMm TPYJIOBOW NESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHJIUBUAYAJIbHOW TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUs ¢ YUETOM JTIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHemHon npohecCuoHaTbHOM ASSTENBHOCTA U Pa3BUTHS HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JI0rHYecKOro BOCITUTAHMS:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOILIEHUE K TPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, NOHUMAaHUE LIEHHOCTH 3JI0POBOIO U
O0e3zonmacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOLIEHUWE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIIOJIEHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHUS, MOJIydaeMble MPU U3YUYCHUU XUMUU, IS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAOIIEH IPUPOAHON CPENON, ISl TTOBBILLICHUS
YPOBHSI  3KOJIOTMYECKOW  KYJIbTYpbl, OCO3HaHHA [JIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIEM M MyTeW HUX PEIICHUs MOCPEIACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOM U COMAIIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe weTanpeaMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC IS
dbopMupoBaHUS MHUPOBO33PECHHUSI OOIICHAy4YHbIC TMOHATUS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETaX M IO3BOJIAIOT Ha
OCHOBE 3HaHUUN M3 ITHX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O LETOCTHOU



HAay4YHOW KapTUHE MUPA, U YHUBEPCAIbHBIE YIeOHbIC ACHCTBUS (TI03HABATEIbHBIC,
KOMMYHUKATUBHBIC, DPETYJISTHBHBIE), KOTOpble oOecneunBaioT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOMU
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3zoBble JJoruuyeckue J1elicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEpPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIMBATh MPUYNHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMHU HW3Yy4YCHUS,
CTPOUTH JIOTHUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JEAYKTUBHEIE, TI0 aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TMPUMEHITh B TMPOIECCe IO3HAHUS TMOHATUS (IIPEIAMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMUH,
MpeoOpa30BEIBATH MTUPOKO MPUMEHSIEMBIE B XUMHH MOJICTBHBIC MTPEACTABICHUSI —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMUYeckas (opMyrna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKN M3y4aeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUUYECKHUX PEaKITHi,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CICACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1efiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAaueCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, yMEHHEe HaOlomaTh 3a XOJI0M Ipoilecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €0 PE3yNbTar, (GOPMYIUPOBATH 000OIICHHS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM TPEACTABICHUS, TOJYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICP)KAHUs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IMPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3apOoChl NPU MOHCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX JUIsl BBITTOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 OMpPEIEeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
0o0JlaCTH  UCMOJIb30BaHUS  MH()OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJayl  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpapuKi U ©X KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W  aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeIOBATENLCKON JEATENPHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIICTBa M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOLIEH MPUPOTHON
CpEIbl.

KoMMyHHKAaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NelCTBHUS:

YMEHMs 3a/laBaTh BOMNPOCHl (B XOJ€ Juajiora M (Wiau) JUCKYCCHM) IIO
CcyumiecTBy  oOcyxJaemMoll  TeMbl, (OpMYyJIHpOBaTb CBOM  IPEIAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHsSI ~ TPEJICTaBIsTh  IOJyYEHHBIE  pPE3ylbTaThl  MO3HABATEIBHOMN
ACSTENIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaxX; JeNlaTh MPE3EHTAIIHIO
pE3yJIbTaTOB BBIMNOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
1ab0paTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEIPHON W HWCCIIENOBATENIbCKOW  JCATENPHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTIACOBAHUSA
no3uuil (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JCUCTBUH, OIpeaeleHe KpPUTEpPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U Apyrue).

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATEeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BBIOMpATh Hanbosee dPPeKTUBHBIC CIIOCOOBI pelleHrs Y4eOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOATEIbHO COCTaBISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHCTBUM IIPU  BBIIOJIHEHUN 3aJaHUA C  YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLHUsX,
OLICHHMBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHON IeNH, YMEHHE
MCTIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraeMble B YCIOBHU 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM paboueld MporpamMmoi,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUIMMUCS HAYyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



NeucTBUl, crnenupuueckue Uil TPeAMETHOW oOmacth  «XUMHS», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
peo0pa3oBaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYaIIUSIX.

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

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMUMHYECKas DPEaKIus, KiacCu(Pukanus peakiuii: peaxiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUS, pEaKUUU 3aMEIICHHS, PEAKIUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aTOMa, SJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOuTalb, paaUycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHASI U HETMOJISIpHAsi KOBAJCHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUA U
MPUMEHSTh 3TH HOHITHUS MIPU ONUCAHUH BEUIECTB U UX MIPEBPALICHUN;

e HCIOJb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UJII COCTaBleHUS (PopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEIWHEHHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHass W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPHOJNYECKON 3aBUCHMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepumonnueckoil cucreme,
3aKOHOB COXPAHEHUsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATH W XapakTepu3oBaTh Tabmuunyio ¢dopmy Ilepuoamaeckoit
CUCTEMbl XHMMHYECKHUX DJJEMEHTOB: pa3nyaTh MOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobdounas noarpymnmna (b-rpynma)», mansie u
OOJBIIME TIEPUOJIBI, COOTHOCUTH O0O0O3HAUCHHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuonuueckas cucrema Xumudeckux osnementoB JI. .
MeHnieneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij siapa, 00IIee YUCIIO AICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAHWUUYECKHUE BEICCTBA,
XUMUYECKHAE peakiuu (10 YHUCIy W COCTaBY Yy4YaCTBYIOIIUX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBAa BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MUX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpallleHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCHUTENBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO ~ MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTrO JJIeMEHTa Mo (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON peaKInu;

MPUMEHSTH OCHOBHBIC OMEpaIlMi MBICIUTEILHON NEATEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBS3€H — ISl M3YYCHHS CBOKHCTB
BEIIECTB M XHMHYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUA — HaONIOZICHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

CIENOBAaTh  IpaBWjaM  MOJIb30BaHUS  XUMHUYECKOW  TOCYyAOM |
Ja00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXXe IMpaBwiaM oOOpalieHus: c
BEI[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYEHUI0 M COOUpaHUIO
ra3zoo0pa3HbIX BeEUIECTB (BOAOPOJAa MW KHUCIOpPOAA), MPUTOTOBIECHUIO
pacTBOPOB C OMNpPEIEIEHHON MAaCCOBOM JIOJIEH PAaCTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 MHANKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCSA YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWUOH, IIPOCTOE BEIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasl PEeaKIMsi, XUMUYECKasi CBs3b, TEIIOBOIM 3¢ (eKT
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOIUTUYECKAS IMCCOLMALMSA, PEAKIUU HOHHOIO
oOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE PEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHME WM  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOoTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTaJuInuecKas), KpHUCTALIMYecKas pemeTka, KOppo3usi METasuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluuu, MOpeaesibHO JTOImyCcTUMAast
xoHuenTpauus [1/IK Bemecrna;

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

ONPENIEeNATh BaJIGHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K
ONpeAeNéHHOMY KJacCy COEIMHEHHH 1o (opmysaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMHUYECKOU (opMmyJsie, XapakTep Cpeabl B
BOJIHBIX PAcTBOpaxX HEOPTraHUUYECKUX COCAMHEHUM, TUMN KPUCTALITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
Tabnuunyio Gopmy Ilepuogudeckoil CUCTEMbl XUMUYECKUX JIIEMEHTOB:
paznuyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimme, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOIIee YHCIO DJIEKTPOHOB U
pacmpenieieHde UX 10 DJJEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB W WX COCAUMHEHUN B
npeaenax MajiblX NEPUOIOB UM TIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 4YKMCIy U COCTaBy YYacTBYIOIIMX B pPEaKIIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEMEHEW OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME W CHEHU(PUICCKUEC XUMHUUYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsl OIMKUCAHUE
puMepaMi MOJIEKYJISIPHBIX ¥ HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTaBIISAITb YPABHEHUS DSJEKTPOJUTUYECKOW AMCCOIMAIMUA  KHUCIOT,
LIEJIOYEN U COJIEH, MTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBpaAlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O M MOJBSIPHYIO — MacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (dopmyie
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coOi0JaTe  MpaBWja  MOJB30BaHUS  XMMHYECKOM  mocydol U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaK)Ke IMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIIBITOB 110 TOJYYEHHUI0 W COOMpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAdeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHON NEATEIHHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3allMI0, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3Y4YCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIMPOBAaHUE, SKCIEPUMEHT (pEallbHBIN U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMHUYECKHE MOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YeJIoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bubmnoreka IIOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. [lonstue 5 bubnuorexa LIOK

' 00 oKkcumax https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 1 bu6mmoteka [IOK

' M COIAX https://m.edso00.ru/7f41837¢c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUSAX 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. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XI/IMI/I‘leCKaH CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJIbele peamn/m



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 bubmmoreka [IOK
XUMHUYECKHX 31eMeHTOB [l. . https://m.edsoo0.ru/7f41837c
MenneneeBa. CTpoeHue atoma
XUMHUYECKast CBS3b. BuGmorexa LOK

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

Hiroro no paszery 15 oo LT
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

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JiesioB Kypca 8 ki1acca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO11ast XapakTepUCTUKA XUMHUYECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XHMHUECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01as xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop 1 ux 7 1 bubmoreia HOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas XxapakTepUCTUKA XUMHUECKUX
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa HOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro 1o pasneny 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

Paszgea 3. Mera/liibl 4 UX COeANHEHUSA

. bu6mmoreka [IOK
3.1 Obmpue crofCTEA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkselinme MeTayuibl U UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemtectBa u MaTepuaibl B )KU3HU YEeI0BEKA 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 IINTAHUPOBAHHUE

8 KJIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Poias XxuMuu B )KU3HU 1 0 0 bubmnorexa [JOK
yesoBeka. Tenma u BemecTsa https://m.edsoo.ru/ff0d210c
5 [TonsiTne 0 MeTogaX MO3HAHKS B 1 0 0 bubnuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas paborta Ne 1 «[IpaBuna
paboThl B 1a00paTOpUU U MPUEMBI bubnmnoreka [JOK
3 1 0 1
oOparnieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtsie BemecTBa U cMecu. CriocoObl bubmmoreka [IOK
4 . 1 0 0
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
bubmmoteka [IOK
> ATOMBL H MOJTEKYJIb L 0 0 https://m.edsoo.ru/ff0d2a6c
[IpakTuueckas padota Ne 2
6 <<l£)as eJICHUE cfleceﬁ (Ha mpumepe 1 0 1 bubmorexa HOK
A . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKU TOBAapEHHOU COJIN)»
7 XuMHYECKUE DJIEMEHTHI. 3HAKU 1 0 0 bu6nunorexa [JOK
(CUMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nunorexa [JOK
0
8 [IpocTble U ClIOkKHBIE BEIIECTBA 1 0 https://m.edsoo.ru/Ffod2a6e
bubnunorexa [JOK
- 0 0
o ATOMHO-MOJICKYJIAPHOE yCHHe 1 https://m.edso0.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/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6nmoreka [IOK
10 X .B
MMIeCKas popmysa. BaseHTHoCTs https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTeNnbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTa B COCAMHEHUU https://m.edsoo.ru/ff0d350c
13 Komnuuectso 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
[Ipu3Haku U ycioBUS MPOTEKAHUS bubnmoreka [JOK
15 .
XUMHUYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 KonTponbnas padota Nel o reme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d3b88
BerancneHus: Komm4ecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUUYECKHUX bubmorexa LHOK
B . P https://m.edsoo.ru/ff0d5708
peaknui
Krnaccudukanus XuMHUIecKuX peakiun
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS e brbmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBbIN-
19 SHIUKJIOTIETUCT 0606yII eHUE U buomiorexa LIOK
) et » https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHs 3HAHUHA
3aKOH COXPAaHEHHUs MacChl BEILIECTB. bubmumoreka [IOK
20
XUMHUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6muoreka [IOK

Bo3ayxa. Kucinopong — anemeHT 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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIpOCTOC BEHIECTBO. Os30H

dusnueckue 1 XUMHUYECKUE CBOMCTBA

99 ( . bubnmnoreka HOK
KHCITOPOAa (PCARIIH ORHCIICHHA, https://m.edsoo.ru/ff0d4614
ropenue). [lonsiTue 06 okcuaax
CriocoObI ToJTydeHusl KUCIOpoia B

23 nabopaTopuu Zq I OMBIHIJ'ICHII)-IOI(ETI/I bubmorera OK

parop P ' https://m.edso0.ru/ff0d497a
IIpumeneHune kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit

24 peaKkIuu, IOHIATHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIHIX
TomnuBo (HedTh, yroyib U METaH).

25 3ar }I3HeI§I/Ie¢];03 . a, CIIocoObI c)aro bubmmorexa [JOK

4P AYxa, https://m.edsoo.ru/ff0d4c4a
MIPeI0TBPALCHUS
[TpakTuueckas pabora Ne 3 o reme

26 I?I P SHDAHNE KHCI a bubmuorexa [JOK
«lonyHenne COU PATTHE KHCIOpOZa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTB)

7 Bonopon — anemeHT u npocroe bubmmnoreka [JOK
BemecTso. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4dd0

08 du3nyecKre 1 XUMHUICCKHE CBOMCTBA bubmmorexa [JOK
Bojopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0

but6mmorekxa [IOK

29 Honsirie 0 KHCI0TaX 1 COMX https://m.edsoo.ru/ff0d50d2

30 CriocoOsI oNTydeHust BOJIOPOa B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4 o Teme

paictrecicas pabo bubmuoreka [IOK
31 «ITomydenne u coOupanue Bo10poa,

W3y4YEHUE €r0 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
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
https://m.edsoo.ru/ff0d4f42

ModsipHbIii 00bEM razoB. 3aKOH

bu6nmoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBA

33 BEIIIECTBA ra3a [0 €ro U3BECTHOM bubmorexa LHOK

o . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU 00BEMY
Brrunciienust 00bEMOB ra30B 110

34 ABHCHHIO PCAKI[UH HAa OCHOBE 3aKOHA bubmmorexa [IOK
P . peaith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH ra30B

35 du3nvecKue 1 XUMUYECKHUE CBOMCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 Cocras ocHoBanuii. [lorstue 00 bubmuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacklleHHbIE

37 u HiHaCI,IpeHHHIe) aCTBOPBHI B bubmorexa OK

= P pbl- https://m.edsoo.ru/ff0d5b40
MaccoBas 10515 BEIIeCTBa B pacTBOPE
ITpakTuyeckas pabora Ne 5 mo Teme

38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka [JOK
ONpeAeIEHHON MaCCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonrtponbHas pabora Ne2 o teme bubmmnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: cOCTaB, KJIacCupUKAIus, bu6nunorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMUYECKNE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa HOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bu6nunorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyyenue u XUMHUYECKUE CBOWCTBA bubnnoreka [IOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XUMHUYECKHUE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCO((SBII) oI )eHm{ XHMHquKHe bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTATILHBIX 33/1a4 110 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIACChI HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'enetnyeckas cBsi3b MEXY KllacCaMH bubnmoreka [JOK
HEOPraHWYECKNX COCAMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o011eHne U cucTeMaTU3aIus bu6mmoteka [IOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XI/II\I/)II/I‘-ICCKI/IX 3JIEMEHTOB ?IOHHTHe 0 bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
[Tepuonuueckuii 3aK0H U
but6mmorekxa [IOK
52 [Tepuoanueckas cucTeMa XUMHIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menneneena
bubnuotexa [JOK
53 [TeproapI, TPYIIIBI, TIOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6nmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
. bubnmoreka [IOK
55 aToMOB 311eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cucteMsl [. . Meneneena
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuonuyeckoro 3aKkoHa
57 JUISL pa3BUTHUA HAyKu U npaktuku. /1. . bu6nuoreka [IOK
MenpeneeB — y4€HBIM, NIEJAror U https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 DNEeKTPOOTPULIATETLHOCTH AaTOMOB bubnmnoreka [JOK
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
59 4
OFHA XHMHHCCRAT CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHTHas nossipHas XuMU4ecKas bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenospHas XMMUYECKas bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62 C
TCHCHD ORHCICHI https://m.edsoo.ru/00adae28
63 OKUCIUTETHFHO-BOCCTAHOBUTEIBLHBIC bubmuorexa [JOK
peakuun https://m.eds00.ru/00adb076
64 OKucauTeN 1 BOCCTAHOBUTEITH bubmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonrtponsHas padora Ne4 o teme bubmuoreka [IOK
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«Ctpoenue aToMa. XUMHUYECKas

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

CBSI3b»
66 PesepBHblit ypok. O60011eHUE U 1 bubnmoreka [JOK
cHCTeMAaTH3aIus 3HaHUN https://m.edsoo.ru/00adb33c
67 PezepHslii ypok. O6001meHE U 1 bubnuoreka [IOK
cUcTeEMaTH3alMs 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PezepHslil ypok. O6001meHE U 1 bu6mmoteka [IOK
cucTeEMaTH3allMs 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO HACOB I1O 68
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9 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nu@dpoBbIE
Tema ypoka KonTpoabubie | IlpakTuueckue p
n/n Bcero H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 0 0 bubnmnoreka [JOK
XHUMUYECKHX d1emMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XMMHUYECKHUX JIEMECHTOB 1 0 0 bubmorexa LHOK

) https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX NEPUOTOB

3 Knaccugukarus u HOMeHKIIaTypa 1 0 0 bu6nuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI bubmmoteka [IOK

4 . 1 0 0
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel mo teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1 0
OCHOBHBIX Pa3/IelioB Kypca 8 kimacca

5 Knaccudukamnms xumuaeckux 1 0 0 bubnmnoreka [JOK
peaKkLyii 10 pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOU

7 eakiuu. [ToHsITHE O TOMOT€HHEIX U 1 0 0 bubnnorexa [IOK
P ] https://m.edso0.ru/00adbe9a
TeTEPOTEHHBIX PEAKITHIX
[ToHsITHE O XUMHUYECKOM Bu6 OK

noImoTexa

8 paBHOBecuU. DAKTOPHI, BIUSIONINE 1 0 0 1

Ha CKOPOCTH XUMHYECKOMN pCaKknuu u

https://m.edso0.ru/00adc28c
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IMOJIOKCHHUE XUMHUYCCKOI'O
paBHOBECUA

OKHUCIIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peaKuuu https://m.edsoo.ru/00adcade
Teopus 21MEKTPOIUTUYECKON
10 nuccormanui. CUIIbHBIE U Cl1a0ble bubnnorexa LIOK
) https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 Hounrle ypaBHeHUS peakiiui bubnnorexa [IOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUU B CBETE MPECTABICHUN bubnmoreka [JOK
00 3JIEKTPOJIMTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLIMAINT
XUMHAYECKHUE CBOMCTBA COJIEH B
13 CBETE IIPEACTABIECHUN 00 bubmorexa LOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON TUCCOIUAIINN
14 ITonsTHE 0 TUAPOIN3E COJIEH bubnnorexa [IOK
b https://m.edsoo.ru/00add9d4
[IpakTuueckas padora Ne 1.
15 «Perrenne KCriepuMeEHTaAIbHBIX bubnmorera [TOK
p https://m.edsoo.ru/00addd12
3a71auy
KonTtponbHas padora Ne2 o treme
16 «INEKTPOIIUTUYECKAS TUCCOIHAIIUSI bubmorexa LOK
R a1 HHATHA. https://m.edsoo.ru/00addbfa
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
17 O0o00mIeHNe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HaHUHI https://m.edsoo.ru/00addecO
18 OO01mas xapakTeprCcTHUKa TaJIOTeHOB. bubnuotexa [JOK

XUMUYECKUE CBOKCTBA HA IPUMEpPE

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

XnopoBogopoa. CossiHas KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, OTy4YeHUE bubamorexa LOK
- THOIYH ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas pabora Ne 2 o Teme
20 «ITonmydenuie COITHON KUCTOTHI bubmorexa [JOK
YHACHIE €O ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTB»
Borurcnenust mo ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIUH, €CJIM OJUH U3 bubmaorexa LIOK
P ’ https://m.edso0.ru/00ade488
pEareHTOoB JIaH B U30BITKE
29 OO61mas XxapakTepuCTHUKa YIEMEHTOB bubmmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
ANOTpONTHBIE MOIU(UKAIIUHN CEPBI.
93 Haxoxnenue cepol u €€ coequHEeHUN bubnmoreka [JOK
B IIpupoJie. XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpoeHuUe, bubnmnoreka [JOK
bu3HYecKre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,
25 ¢du3nyeckre U XuMHU4ECKue bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHE
XUMUYECKUE PEAKIUH, JICKAITUE B
OCHOBE TPOMBIIUIEHHOTO CIT0Cc00a
26 MIOJIyYEHUS CEPHOM KUCIIOTBI. bubmuoreka [IOK
XHMMHUYECKOE 3arpA3HEHHE https://m.edsoo.ru/00adec8a
OKpY’KaloIIe! Cpeibl COeAMHEHUSIMU
cepsl
27 Brranciierne MaccoBoi 101 BEIXOAa but6mmorekxa [{OK
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MPOJYKTa PeaKuu

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

OO0m1as xapakTepuCTUKA HJIEMEHTOB
VA-rpynmnsl. A3o0T,

bubmuorexa [JOK

28
pacrpocTpaHEeHHE B IPUPO/IE, https://m.edsoo.ru/00adeea6
dbuznyecKkue U XMMHUYECKHUEe CBOMCTBA
AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHE CBOMCTBA, MOJIYYECHUE U bubmorexa [JOK

’ 4 https://m.edsoo.ru/00adf004
pUMEHEHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «Ilonmydyenre aMMHuaKka, H3y4eHHE €ro buomiorexa LIOK
e ek https://m.edsoo.ru/00adf180
CBOICTB»

31 A3OTHas KUCIOTa, e€ (hU3nIecKue u bu6mmoreka [IOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHSI B KAUYECTBE MUHEPAIbHBIX

32 oOpeHuil. XuMHUYecKoe " bubmmorexa LIOK
yAoop ’ . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpebl
COCTMHEHUSIMU a30Ta
®Dochop. Okcun docdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (b(I)I/I?L’»I/I(‘Iez:KI/Ie u bubmiorexa LIOK

p N https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TIOJydeHUE
Hcnons3oBanue pochatos B

34 KaueCcTBE MUHEPAIbHBIX yI0OpECHUM. bubnuotexa [JOK
3arpsi3HEeHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

POZ, Pactipoctp Bu6nnotexa LIOK

35 npupojie, GU3NIECKUE U XUMUICCKHE

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuppl yraeposa, ux gpusndeckue u
XUMHYECKHE CBOMCTBA.

bubmuorexa [JOK

36
DKOJI0rn4ecKue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYronbHas KUCIIOTa U €€ COTn bubmorera OK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
38 "IlonyyeHue yriaekucaoro rasa. bu6nuoreka [IOK
KauectBennas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHSA 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa LOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoaa
40 Kpemuuii u ero coenmHEHUS bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
[TpakTiueckas pabora Ne 5.
41 Pelienne skcriepuMeHTaNbHBIX 3a1a4 bubmmnoreka [JOK
1o TeMe «BakHelIme HeMeTallIbl 1 https://m.edsoo0.ru/00ae0bf2
WX COSTUHCHHS»
Konrtponbnas padora Ne3 o teme
42 «BaxnHelye HeMeTallIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHS
OO61mas xapakTepucTHKa
XAMHYECKHX JIEMEHTOB —
43 MeTaJIoB. MeTajindeckas CBSI3b 1 bubmuorexa [JOK

METAJNINYECKask KpUCTATMYEeCKast
pemérka. Pu3ndyecKue CBOMCTBA
METaJUIOB

https://m.edso0.ru/00ae103e
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XUMHYECKHUE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUYECKUI P bubnnorexa [IOK
p . P https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METAIOB
OO6mue crmocoOb! MOTYyYSHUS
MeTtatoB. CraBbel. Beruncienus mo
45 ABHEHUSAM XUMHUUYECKUX PEAKIIUHA bubnnorexa [IOK
yp PCAKIHIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
pUMeCcH
46 ITorsaTtue o KOppPO3UU METAIIOB buGnnorexa LIOK
Pp https://m.edso00.ru/00ael1278
bubnuorexa [JOK
47
Ienoumpie MeTanel https://m.edsoo.ru/00ael14b?2
48 OKcuabl U THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
KaJnusg https://m.edsoo.ru/00ael14b?2
49 [llenouHo3eMeTbHBIC METAILIBI — bubmorexa [JOK
KaJILIIUA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxxkueiime coeqMHEHNS KaJIbIAS bubmorexa LOK
a H https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JK&cTKoCTh BOJEI U CITOCOOEI €€ bu6nuorexa [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[Tpaktudeckas padora Ne 6 o Teme
53 "YXEcTKOCTL BOABI U METOMELI €€ bubmmorexa TTOK
., https://m.edsoo.ru/00aelae8
yCTpaHEHHS
bu6nunorexa [JOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOWCTBA OKCUIA U bubmuoreka [IOK
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THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK
https://m.eds00.ru/00ae1d86
57 OKcubl, THIPOKCUIBI U COJIU XKeje3a bubnmnoreka HOK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3 AL
3HAHUHN
[TpakTiueckas pabora No 7.
Pemenue sxcnepuMeHTANIbHBIX 3a/1a4 bubnmnoreka [JOK
59 .
1o TeMe «BakHenire MeTaibl U X https://m.edsoo.ru/00ae3de8
COCTMHECHUS»
Brruucnenust mo ypaBHEHUSIM
XUMUYECKUX PEaKLU, €CIIH OJUH U3
60 peareHToB /1aH B H30BITKE WIH bu6mmoreka [IOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM /101U BbIXOJa MPOAYKTA
peakiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUU
Konrponbnas padora Ned o teme
62 «Baxxnelme MeTaubl U UX
COCTMHECHUS
63 BemecrBa u maTepuainsl B but6mmorekxa [IOK
MTOBCEJHEBHOM )KM3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HeHNE bubmuoreka [IOK
OKPY’KaIOILEeH Cpebl https://m.edso0o.ru/00ae4270
65 Ponb xumuu B pelieHuu bu6muoreka [IOK

9KOJIOTMYECKHX MTPOo0sIeM

https://m.edsoo0.ru/00ae4270
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PesepBusblit ypok. O6001menue u bubnnoreka [IOK
66 N 1
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O6o0mieHnE 1 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






