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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma mo XMMHM Ha YPOBHE OCHOBHOrO o0OIero oOpa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON POrpaMMbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbIx B DI'OC OO0, a Taxxke Ha ocHOBE (enepanbHOU padoueit
IporpaMMbl BOCIHUTAHHUA M C YYETOM KOHIICTIIMW TPENOJIaBaHus Y4eOHOTO
npeamera  «XuMHS» B 00pa3oBaTeNbHbIX —oOpraHu3anusx Poccuiickoit
denepann.

[Tporpamma no XumMuM Na€T NMPEACTABICHHUE O LIEJAX, OOIIeH cTpaTeruu
oOy4eHMsl, BOCIHMTAHMS M Pa3BUTHS OOYYAIOIIMXCS CpEACTBAMU Yy4eOHOTO
OpeiIMeTa,  yCTaHaBIMBAaeT  00s3aTeIbHOE  MPEIMETHOE  COJEpIKaHUe,
IpPEeIyCMaTPUBAET PACIPEIECICHUE €ro Mo KiaccaM U CTPYKTYPHUPOBAaHUE IIO
paszenam M TeMaM MpOrpaMMbl MO XHMMHUH, OMNPEIEISIET KOJIMYECTBEHHbIE U
KayeCTBEHHBIC XapaKTEPUCTUKU COJIEp KaHMS, PEKOMEHYEMYIO
MOCTIEIOBATEIHPHOCT HM3YYCHHS] XHMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKM Y4Ye€0HOro MpoIEecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarolmmxcsi, OMNpeeseT BO3MOXKHOCTU MpeaMera JJis
peanuzaiuu TpeOOBaHUM K pe3ybTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHuUs, a TakKe TpeOOBaHUIMA
K pe3yJibTaraM OOy4YeHHMs] XMMHUU Ha YPOBHE LI€Jied HM3ydeHUs NIpeaMeTra M
OCHOBHBIX BHUJIOB Y4Y€OHO-IIO3HABATEJIbHOM AESTEIBHOCTH OOYyYarolerocs Io
OCBOCHHIO yU€OHOr0 COJIEp KAHMUSL.

3HaHWE XMMHU CIYXXHT OCHOBOW naJisi (pOPMUPOBAHUS MHPOBO33PEHUS
oOyyaronierocs, €ero NpeJCTaBjIeHU 0 MaTEPUAIIbHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT (hopMUpPyEMbIE XUMHUEN NPEACTABICHUS O B3aUMOIPEBPAILIEHUAX
SHEPruud U 00 SBOJIOLMHU BEIIECTB B MPUPOJIE, O MyTIX pELIEHUs rio0aibHbIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM M 3KOJOTHYECKON O€301aCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET peaju3alMi  BO3MOXKHOCTEH Ui CaMOpa3BUTHS H
dbopMupoBaHUsS KyJbTYpbl JHUYHOCTH, €€ oOmed U QPYyHKIHOHAIBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH
o0y4Jaronmxcsi, HaBBIKOB KX CAMOCTOSTEIbHOM Yy4eOHOM JIESITEeNIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
NOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATILHOM ESITEIbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOIO B3IJIAJa HA €AUMHCTBO MPUPOABI U  YEJIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
00yyaroImuxcs;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAayYHBIM 3HAHMSM, K TPUPOAE, K UEIOBEKY, BHOCHT CBOM BKJIajJ B
AKOJIOTHYECKOE 00pa3oBaHuEe 00yHYarOIUXCsl.

JlanHble HanpaBjeHUsI B 00YYEHUU XMUMHHU O0ECIEUUBAIOTCS CIIELH(PUKON
colepKaHusl y4yeOHOro TmpeaMeTa, KOTOPbIA SBISETCA NEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUH Ha ONPEIEIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumMumn Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCSA CUCTEMBbl TNEPBOHAYAIBHBIX TOHATUN XHMUH,



OCHOB HEOPraHWYECKONM XMMHHM U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHIA
OPTraHUYECKON XUMHHU.

CrpykTypa coaepKaHus MporpaMMbl [0 XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 NMoaxoja K €€ uzydenuto. CopepxaHue CKIaIbIBACTCA U3 CUCTEMBI
NOHATUM O XHMHYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMbl MOHATHH O
XUMUYecKoll peakuuu. O0e 3TU CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbl 110
OPUHIMITY [OCJIEI0BATEIbHOTO Pa3BUTHSA 3HAHMI HA OCHOBE TEOPETUUYECKUX
IPE/ICTaBIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognueckoro 3akona JI. M. MenzaeneeBa kKak OCHOBHOI'O 3aKOHa
XUMUMU;

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— TMpPEACTaBICHUN 00 D3IEKTPOJUTUYECKOM JHCCOLUMALUU BELIECTB B
pacTBOpax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE HSMIMPUYECKH
NOJIYYEHHBIX W OCMBICICHHBIX (DaKTOB, PA3BUBAIOTCSA MOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JApYroMy, BbINOJHSAA (QPYHKUUMUM OOBACHEHHUS W
IPOTHO3UPOBAHUS CBOMCTB, CTPOECHHUS W BO3MOXXHOCTEH MPAKTUYECKOTO
IPUMEHEHUS U TOJIyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMmbl IO XUMHUHU CHOCOOCTBYET (hOPMHPOBAHUIO
NPEACTABICHUS. O XUMWYECKOW COCTAaBISIOIIEM HAay4yHOM KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOIO OTHOLIEHUS! K HAYYHOMY 3HAHMIO
U METOJ[aM IO3HAaHUS B Hayke. M3ydeHne XUMHUHU IPOUCXOAUT C MPUBICYEHUEM
3HAaHUM W3 paHee M3YyYEHHbIX YYEOHBbIX MpeAMETOB: «OKpyXarouuid MHUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiace».

[Ipy u3yyeHUM XUMUU TNPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XMMUYECKOM  HAayKh Kak o0JacTM  COBPEMEHHOIO0  €CTECTBO3HAHUS,
IPAKTUYECKON JIESITEIbHOCTH YeJIOBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphl. 3ajada y4yeOHOro MpeaMeTa COCTOMT B (pOpMUPOBAHHUU
CHUCTEMbl XMMHUYECKUX 3HAHUN — BaXKHEUIIMX (haKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUM, JOCTYNHBIX OOOOIIEHUII MHUPOBO33PEHUYECKOTO
XapakTepa, sI3bIKa HayKH, B IPUOOIIEHUH K HAYYHBIM METOJIaM MO3HaHUS MpHU
U3YYEHUU BEUIECTB M XMMHYECKUX peakiuii, B (OpMHUPOBAHUU U Pa3BUTHH
NO3HABATENbHBIX YMEHUA M HMX MPUMEHEHUU B YUYEOHO-IIO3HABATEIBLHOU U
y4eOHO-HUCCIIEIOBATENbCKON JI€SITEIbHOCTH, OCBOEGHHUU NpaBuil 0€30MacCHOTO
oOpalieHus ¢ BEIIECTBAMU B MOBCETHEBHOM KU3HU.

[Ipy u3ydyeHHMM XUMHUKU Ha YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHHUs
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUE LIETH, KaK:

— (OpMHpPOBAHHUE HWHTEJUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY PUHITHIO PELIECHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUAM KU3HU;

— HalpaBJ€HHOCTb OOyYEHHMs] Ha CHUCTEMaTUYECKoe MpHUOOILIEHUE
o0y4Jaronmxcsi K CaMOCTOSITEIbHOW MMO3HABATEIbHOM JIESITEIbHOCTH, HAYYHBIM
METOJ[aM TMO3HaHUs, (OPMUPYIOIIMM MOTHUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUMU;

—  obecrieyeHuWe  YCJIOBUH,  CIOCOOCTBYIOIIMX  HPHOOPETEHUIO
oOyJaronMMuCsl  OmbITa pa3HOOOpa3HOM  JIEATENbHOCTH, TMO3HAaHUA U
CaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHUUH), HUMEIOIIUX
YHUBEPCAIBHOE 3HAYECHUE ISl Pa3JIMUHbIX BUJIOB J€ATEIbHOCTH;

— ¢opmupoBaHue 0OIIeH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJE YMEHHH OOBSACHATh M OLEHUBATH SIBICHUS



OKPY’KaIOILIEro MUpa, UCHOJb3ys 3HAHHUSI U ONBIT, MOJIYYEHHbIE TPU U3YUYEHUU
XUMUH, MNPUMEHATh UX NPHU PEIICHHH NPOoOJeM B TMOBCEAHEBHOM XU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (dopmupoBaHre y OOy4YalOIIMUXCA TyMaHUCTUYECKUX OTHOLUEHUH,
NOHUMAaHUSl LEHHOCTH XMMHMYECKMX 3HAHUM IS BBIPAOOTKH 3KOJIOTMYECKHU
1eJeco00pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXPaHEHMS CBOETO 3I0POBbS U OKPYKAIOWIEH IPUPOIHON CPENBL;

— pa3BUTHE MOTUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEHHUS OOIIEYETOBEYECKUX LIEHHOCTEH,
FOTOBHOCTM K OCO3HAHHOMY BBIOOpDY Tpoduiis W  HaNpaBIEHHOCTH
JabHENIIero 00yueHus.

OO0miee uyMcno 4YacoB, OTBEAEHHBIX JUIsl M3Y4YEHHS XUMHUU Ha YpPOBHE
OCHOBHOI0 0011ero oopa3zoBanus, coctaisieT 136 yacos: B 8 kitacce — 68 yacos
(2 yaca B Hezeno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COIAEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHayaIbHbIE XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Poib XuMHM B )KU3HH YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATrpPEraTHOE COCTOSTHHUE
BewecTB. [loHdaTHE 0 MeTOAax MO3HAHUs B XUMHH. YHCThIE BEIIECTBA U CMECH.
CriocoOnbI pazzeneHus: cMeceil.

ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
anemMeHTOB. IIpocThie U CI0XKHbIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas (opmysa. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB.
3aKOH TIOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHask Macca. MaccoBasi 10J1s1 XMMHUUYECKOTO AJIEMEHTa
B COEIMHEHUH.

KommnuectBo BemectBa. Monbs. Monsipuas Macca.  B3anmocBs3b
KOJIMYECTBAa, MAacChl M YHWCIA CTPYKTYPHBIX €IUHUI BemlecTBa. Pacuérel mo
dbopMmynamM XUMHUYECKUX COEIMHEHUM.

®dusnyeckue W XHMHYECKUE SIBIICHHUA. XHUMHUYECKas peakiuss u e€
OPU3HAKU. 3aKOH COXPAaHEHUs] MacChl BEIIECTB. XHMHYECKUE YpaBHEHUS.
Knaccudukanus XuMu4ecKux peakuui (COeIuHeHus, pa3aoKeHUs, 3aMEIICHMS,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYA0U, MpaBuwiiaMu pabOThl B Ja00OpaTopuu
u npuéMamMu oOpalleHHus ¢ Ja0opaTOPHBIM OOOPYJOBaHUEM, H3YUYEHHE MU
onucaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPraHMYECKUX BEIIECTB,
HaOmoieHne pusnyeckux (TUiaBjieHrUe BOCKA, TasHUE JIbJa, pacTUpPaHUE caxapa
B CTyNKEe, KUIIEHHE M KOHJEHCALMsl BOJbI) U XMMHUYECKHX (TOpEHHE CBEYH,
IPOKAJIMBAHUE MEJHOM TPOBOJOKH, B3aMMOJICUCTBHE MeEJa C KHUCIOTOM)
SABJICHUM, HAOJIOJEHHE M ONMCAHUE IPU3HAKOB MPOTEKAHUS XUMHUYECKHX
peakiuii (pasiiokKeHrue caxapa, B3auMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJACHCTBUE
xesnesa ¢ pactBopom coau meau (II), usyuenue crnocoOoB pa3aeneHus cMecei: ¢
NOMOIIBIO  MarHuta,  (QUIbTPOBAHHWE,  BbIIApUBAHUE,  JUCTUIUISALMS,
xpoMarorpadus, MNPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOMIOJEHUE U
ONMCAHUE PE3YJbTATOB IMPOBEJEHUSA OIbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXpPaHEHUSI MaCChl, CO3/IaHUE MOJIeJIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaHeiimue npeacTaBuTe/ M HEOPraHMIEeCKNX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopor — a3jieMEHT U mpocToe
BelecTBo. HaxoxxneHue kuciopoja B NMpUpoje, (PU3HYECKHE U XHUMHYECKUE
cBoiicTBa (peakuuu ropenus). Okcupabl. [Ipumenenue kuciopoma. CrnocoOsb
NOJIYYEHHS] KHUCJIOpOJa B JAa0OpaTOpMM W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — alIoTponHasi MOAU(PUKALIMS KUCIOPOIa.

TernoBoil 3pPexT XuMUYECKON peaklny, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- M JHJOTEPMUYECKHE PEaKIUU. TOIUIMBO: Yrojlb U METaH. 3arpsA3HCHHE
BO3/lyXa, yCWJICHUE TapHUKOBOTro 3 (deKra, pa3pyieHue 030HOBOIO CJIOS.

Bopopon — snemeHt u mpocroe BemiecTtBo. HaxoxkaeHue Bomopona B
npupoae, (GU3NUECKUE W XUMUYECKHE CBOICTBA, MPUMEHEHHE, CII0COObI
nosnyuyeHus. Kucnorsl u conm.

Monsipabiii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CcBOMCTBAa BOJAbl. Boma kak pactBoputenb. PacTBOpsI.
HaceblienHble 1 HEHACHIIEHHBIE PacTBOPbI. PacTBOPUMOCTh BEIIECTB B BOJIE.



MaccoBass nong BemecTBa B pacTBOpE. XHUMHUYECKHME CBOWCTBA BO/IBL.
OcHoBanus. Ponb pacTBOpOB B NPUPOJE M B KHW3HU 4esoBEKa. KpyroBopot
BOJbI B IPUPO/JIE. 3arpsi3HEHHUE MPUPOJIHBIX BOJ. OXpaHa M OUMCTKA MPUPOJAHBIX
BOJL.

Knaccudukanusa sHeopranuueckux coeauHenuid. Oxcunpl. Knaccudukanus
OKCHJIOB: coJieoOpa3yromiue (OCHOBHbIC, KHUCJIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcunoB. dusmyeckne M XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukanuss OCHOBaHM: IIETOYM U HEPACTBOPUMBIE
ocHOoBaHuA. HoMeHkiiatypa ocHoBaHu. DU3NYECKUE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [loryueHre OCHOBaHUH.

Kucnotsl. Knaccupukauust kucnor. Homenknarypa kucior. @uznyueckue
M XUMUYECKHE CBOMCTBa KUCIOT. Pan aktuBHOCcTM MetaiuioB H. H. bekerona.
[lonyuyeHnne KUCIOT.

Comu. Homenwiarypa conei. @PuU3MYECKME U XMMHUYECKHE CBOMCTBA
conen. [Tomyuenue conei.

['eHeTnueckas CBsA3b MEXY KJIACCaMU HEOPTaHUYECKUX COEIMHEHU.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEACIICHUE COJIEp)KaHUsl  KHUCJIOpOJa B  BO3JAYXE,
NOJIy4eHHE, COOMpaHHe, PAclO3HABAaHWE W H3YUYEHUE CBOMCTB KHCIOpPOAa,
HAOJIIOICHHE  B3aUMOJCMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HMKHOBEHUSI W TMpEeKpalleHus TropeHus (mokapa), O3HAKOMJIEHHE C
oOpa3liaMi OKCHUJIOB W OIKUCAHUE HX CBOMCTB, TNOJIyuy€HUE, COOHpaHUeE,
pacro3HaBaHWE W HM3y4YCHUE CBOWMCTB BOjOpojaa (TOpEHHE), B3aUMOJICUCTBHUE
BojIopoja ¢ okcusoM meau (II) (BoO3MOXKHO UCTIONB30BAHUE BUIEOMATEPUATIOB),
HaOJtoieHHe O00pa3loB BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEl PacTBOPEHHsS BELIECTB C PA3JIUMYHOM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNMPEAECIEHHONM MACCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBHE BOJBI C MeETaUIaMu (HaTPUEM U KaJbLIHEM)
(BO3MOKHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB), HCCJEJIOBaHHE O0Opa3IoB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHUS
OKpacKd HWHJIUMKATOPOB B pPAacTBOpax KUCIOT M IIEJOYed, HU3yyeHUe
B3aumozercTBus okcuaa meau (II) ¢ pacTBopoM cepHOUl KHUCIOTHI, KHCIOT C
MeTaJlaMH, pEeaKIil HeUTpaIn3aluy, MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJHOTO MeTajyla JpPYyrMM W3 pacTBopa COJM, pELICHHUe
AKCIIEPUMEHTAJIBHBIX 3a/lady Mo TeMe «BaxHehime Kiacchl HEOPTraHUYECKUX
COCAMHEHUI».

Ilepuoanyecknii 3axkon u Ilepuogmyeckasi cucreMa XMMHYECKHX
jiemeHToB JI. . MenaeneeBa. CtpoeHue aroMoB. XUMHYECKas CBA3b.
OKHCIUTETBHO-BOCCTAHOBHUTE/IbHbIE PeaKINU

[lepBble MOMBITKH KIAaCCU(PUKALMK XMUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE W IIEJIOYHO3EMEIbHbBIE METaJUIbI,
raJIor€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT am(pOTepHbIE
OKCHUJIbl U TUAPOKCHU/IBI.

[lepuonnueckuit 3akoH. [lepuonueckas cucTteMa XUMHYECKUX JIEMEHTOB
J. W. Menneneea. KoporkonepuogHas W UIMHHONEPUOIHAA (POPMBI
[lepmognueckoii cucrembl XuMUUecKux odnemeHtoB J[. M. MeHnneneesa.
[lepmoasl u rpynnbel. OU3HYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
NEepHoJa U IPyNIbl AJIEMEHTA.

Crpoenune artomoB. CocTtaB aTOMHBIX suep. HM30Tombl. DIEKTPOHBI.
CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XMMUYECKUX AJIEMEHTOB



[lepnognueckon cucremsl J[. . MenaeneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuognueckoint cucreme /. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHHUs paguyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyMIaM U EpUoaaMm.
3nauenue Ilepmoamueckoro 3akoHa u Ilepmogmdeckoll CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIS Pa3BUTHA HayKd W npaktuku. J[. 1. Mennenees —
YYEHBIN U TPAKIAHUH.

Xumnueckas cBs3b. KoBaneHTHast (IoyisipHas W HENOJISIPHAS)) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenp okucineHus. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE — PEAKIUU.
[Ipouecchl okucnaeHns U BocCTaHOBIEHNA. OKHUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHUe 00pa3LOB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LIMHKA C pacTBOPAMHM KHUCJIOT U ILIEJIOYEH, NMPOBEICHUE OIIBITOB,
WUTFOCTPUPYIOIIUX IIPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX —PEAKLIAN
(ropeHue, peakluy pa3ioKeHHsI, COSTUHEHU).

MeoscnpedmemHnuie ceasu

Peasmszanust MeXnpeaMeTHBIX CBA3€H NPU M3YYEHUM XUMHHM B 8 Kiacce
OCYLIECTBJISIETCS. YEepe3 HCIO0JIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATHHA, SBJIAIOIIMXCS CHCTEMHBIMU JUISl OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI' 0 LIUKJIA.

OO0mue ecTecTBEHHO-HAayYHbIE NOHSTHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(pukauusi, MNEPUOJUYHOCTD,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusnka: Marepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIW,
W30TOIIbI, PAAUOAKTHUBHOCTb, MOJIEKYJIA, DJJEKTPUYECKUN 3apsill, BEIIECTBO,
TeN0, 00bEM, arperaTHOE€ COCTOSIHUME BEIIECTBA, a3, (pU3MYECKHE BEIMYMHBI,
€AMHULIBI U3MEPEHUS, KOCMOC, INTAHETHI, 3BE311bI, COoNHIIE.

buonorus: porocunres, apixanue, obuocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpPaATbl, TOPHBIE MOPOJBbI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHYeCKasi peaKkuus

[lepnognueckuii 3axoH. [lepuoguyeckas cucreMa XUMAYECKUX DJIIEMEHTOB
. N. MenpaeneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3BMEHEHHUH CBOVCTB
XUMHUYECKUX OJJIEMEHTOB NEPBBIX TPEX MNEPHUOAOB, Kajus, KaJIbLHUs U HUX
COCAVMHEHNA B COOTBETCTBUM C IIOJIOKEHHEM dJeMeHTOB B llepnommueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCMMOCTD CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU
7 BHJa XUMHYECKOU CBSA3U.

Knaccudukanuss 1M HOMEHKIATypa  HEOPraHMYECKHMX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3jJU4YHBIM KJilaccam
HEOPraHNYECKNUX COEAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHWUYECKUX BELIECTB.

Knaccudukanuss XuMUYECKUX peakUuid MO Pa3iIudHbIM IpU3HaKaMm (10
YHUCIIy U COCTaBY YYaCTBYIOIIMX B PEAKLMU BEILECTB, MO TEIIOBOMY 3(dekTy,
0 HW3MEHEHUIO CTEINEHEM OKHCICHHS XMMHUYECKMX  DJIEMEHTOB, IIO
00paTUMOCTH, IO YYacCTUIO KaTajiu3aropa). OJK30- U JSHIOTEPMHUYECKUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakiuu. [lonarue 06 0oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakuusx. IloHATHE O TOMOT€HHbIX U



rereporeHHbix peakuusax. [lonarue o kartanuze. IloHsTHE O XUMHUYECKOM
paBHOBecUU. DakTOpbl, BIHSIONIME HAa CKOPOCTh XUMHUYECKON peakuuu u
N0JIO)KEHUE XUMHUYECKOIO0 PAaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMU, JJIEKTPOHHBIM OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBieHUE  ypaBHEHHMU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX PEAKUUNA C HUCIOJB30BAHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPONMTUYECKOM  JUCCOLIMALINM. DIJIEKTPOJUTBl U
HEAIEKTPOaUThl. KaThoHbl, aHMOHBI. MeXaHM3M JUCCOLMALIMM BELIECTB C
pa3IMYHBIMM BUAAMU XUMHUYECKOH cBA3U. Crenenb auccouuanuu. CUibHbIE U
ci1a0bIe 3JIEKTPOJIUTHI.

Peakuuu wmoHHOro oOMeHa. YcClIOBUS NPOTEKaHUS peakUuid HOHHOTO
oOMEHa, TOJIHBIE M COKpalléHHbIE MOHHbIE YpaBHEHMs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAaHUM M COJIEH B CBETE MPEICTaBIECHUN 00 AIEKTPOIUTHYECKOM
nucconuanuu. KauectBeHHble peakiii Ha HOHBI. [loHsATHE O TUAPOIU3E COoNei.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BELIECTB — METAJUIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CJI0KHBIX BEIIECTB
(xJaopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
peakuMy  OT  BO3JEWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
AJIEKTPOINPOBOIHOCTH PAaCTBOPOB BEIIECTB, IpoOlecca JUCCOLMAIMU KHUCIOT,
1esI04ei 1 coseit (BO3MOXKHO HCIOIb30BaHUE BUAECO MATEPUAIIOB), IPOBEACHUE
OMBITOB, WUTIOCTPUPYIOUIMX NPU3HAKU MPOTEKAHUS PEAKUUNA MOHHOTO OOMeEHa
(oOpazoBaHue ocajaka, BbIJCJICHUE Tra3a, O0O0pa30BaHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX —pEaKIUi
(ropenue, peakuuu pa3NoXKeHHUs, COEJIMHEHHUS ), pacro3HaBaHUe
HEOPraHWYECKUX BELIECTB C IOMOLIBIO KayeCTBEHHBIX PEAKIUH Ha HOHBI,
pelIeHre SKCIEePUMEHTAIbHBIX 3a/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OO6mast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE cTeneHn okuciaeHus. CtpoeHue u (pU3n4ecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa NPUMEpE XJopa
(B3aMMOJEICTBUE C METAJUIaMH, HEMETalllaM{, LIelIo4YaMu). XJIOPOBOJIOPO/I.
ConsHas KuCia0Ta, XMUMUYECKUE CBOMCTBA, MOJTYy4YECHHUE, IPUMEHEHNE. JlecTBHE
XJIOpa U XJIOPOBOJIOPOAA HA OPraHW3M 4YeJOBEKa. BakHeWine XJIOpuabpl U UX
HAXO0XKJEHUE B IPUPOJIE.

O6mast  xapakrtepuctuka snemMeHToB  VIA-rpynmbel.  OcoGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU OKUCIeHHs. CTpoeHue U pu3nuecKue
CBOMCTBAa NPOCTHIX BELIECTB — KHCIOpPOJAa M Cepbl. AJUIOTPOIHBIE
MOJH(PUKALKUUA KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOI0OPO,
CTpoeHue, (U3MYEeCKue U XHUMHUYecKue cBoilcTBa. OKCHIBI Cepbl Kak
NPEACTaBUTENIN KUCIOTHBIX OKCcHJIOB. CepHas KHUCIOTa, (QU3WYECKHE U
XUMUYECKue CBoMcTBa (0OmMe Kak TpeACTaBUTENS Kiacca KUCIOT |
cnenuduyueckre). XuMUYECKUE PEaKLUH, JIEKAUUE B OCHOBE MPOMBIILIIEHHOTO
croco0a moixyyeHusi cepHoil KUcioThl. IIpumenenue cepHoil kuciaotel. Conu
CePHOI1 KHCIIOTHI, Ka4ECTBCHHAs Peakuus Ha Cynb(ar-noH. HaxoxneHne ceper
U €€ COeUHEHUN B NpHUpoAe. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3yXa U BOJAOEMOB),
CIOCOOBI €r0 MPEJOTBPALLIECHHUS.

O6mast xapakTepucThKa 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIEHMS. A30T, pacnpoCTpaHEHUE B



npupojie, Gu3nIecKre U XUMUYECKHe CBocTBa. KpyroBopoT a3oTa B mpupoje.
AMMHaK, ero pU3nyecKkue U XMMHUYECKUE CBOMCTBA, MOJIYYEHUE U IPUMEHEHUE.
Conu amMoOHMS, UX (PU3HUECKHME U XUMHUYECKHUE CBOWCTBA, NPUMEHEHHUE.
KauecTBeHHass peakuusi HAa MOHbI aMMOHUS. A30THAsl KUCIIOTa, €€ MOJIyYCHHUE,
¢u3nuecKkue W XUMUYECKHE CBOICTBa (0OLIME Kak MpEeICTaBUTENs Kiacca
KUCIOT W crneurduyeckue). VMcnonp3oBaHue HUTPATOB U COJIEM aMMOHHS B
KaueCTBE MUHEPAIbHBIX YJ0OpeHUH. XUMHUECKOE 3arps3HEHUE OKPY KAIOIIEH
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE TOXKAH, 3arpsI3HEHUE BO3lyXa, [OYBbI
u BojoéMoB). Docdop, amnorponusie Mogudukanuu dochopa, puznueckue u
xumuueckue cBorctBa. Oxcua  dochopa (V) u  docdopnas kuciora,
dbu3nYecKkre U XMMUYECKUEe CBOMCTRA, nonyueHnue. Mcnonb3zoBanue pocdaToB B
KaueCTBE MUHEPAJIbHBIX yA00pEHHUIA.

O6mast  xapakrepuctuka anemMeHToB [VA-rpynmbel.  OcoGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHbIE CTENEHU OKHCIICHUS. YTJIEPO[, aUIOTPOIHbIE
MOJU(PUKALNH, PACIPOCTPAHEHHE B MPUPOAE, (PU3NYECKHE W XUMHUYECKHUE
cBoricTBa. Ancop6uusa. KpyroBopot yriaepona B mpupoje. OKcuasl yriepoaa,
uX (U3NYecKHue U XUMHUYECKHE CBOWCTBA, JNEHCTBHUE HA KUBbIE OPraHU3MBI,
NOJIyYeHHE W MPUMEHEHHE. DKOJIOIMYECKUE MPOOJIEMbl, CBA3AHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza rio0aJbHOTO MOTEIJICHUS KIMMAaTa, MapHUKOBBIN
adpdexr. YronpHas Kuciaota U €€ COlM, UX (PU3HUYECKUE U XUMHUYECKUE
CBOMCTBA, MOJy4yeHHE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHaT-
noHbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3S5IMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAK O
COEIMHEHUSIX yIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TAHOJ, TJIMUEPHH,
yKCycHasi kuciota). llpupoaHble HMCTOYHMKHA  YIJIEBOJOPOAOB  (YroJib,
IPUPOAHBIN ra3, HeTh), IPOIYKTHI UX NEPepadOTKU (OEH3MH), UX POJIb B OBITY
U NpoMbIIIEeHHOCTH. [loHsATHE 0 OMOJIOrMYEeCcKH Ba)KHBIX BEUIECTBAX: JKHUPAX,
Oenkax, yriaeBoJax — M UX pOJIM B JKM3HU YelloBeKa. MarepuaabHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETHUHEHMI.

KpeMHuuii, ero ¢u3nueckue W XUMHUYECKHE CBOWMCTBA, NOJYyYEHHE M
npumenenne. CoenuHeHus KpeMHus B mnpupoje. OOiiue npencraBieHus: 00
okcujie kpemuus (IV) u kpemHueBoi kucnote. CHUIMKATHI, UX UCIIOIb30BaHUE B
OBITY, B IPOMBIIIJIEHHOCTH. BakHeillne cTpouTelbHbIE MaTepUalIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, OE€TOH, )Kene300eToH. [IpobdiiemMbl 0€30MacHOTO UCTIONL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue O0Opa3lOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOM
KHUCJIOTBI, IPOBE/ICHUE KAaUECTBEHHBIX PEAKLMI HA XJIOPUJI-MOHBI U HAOIIOICHHE
PU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTPAKAIOIINE PU3NYECKHE U XUMHUYECKUE
CBOMCTBAa TaJOr€HOB M HMX COEJAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAJIOB), O3HAKOMJICHHE C oOOpasllamMu XJIOpUJIOB (TalOr€HUIO0B),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUANIOB), HAOJIOJEHHE mpouecca OOyIrJIMBaHUS
caxapa 1OJ JACMCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI, W3y4YCHHE
XUMUYECKUX  CBOMCTB  pa30aBIEHHOW CEpPHOM  KHUCJIOTHI, MPOBEIACHUE
KaueCTBEHHOM peakuud Ha Ccyab(paT-MOH U HaOJIIOJEHUE NpHU3HaKa e¢€
IPOTEKaHMs, 03HaKOMJIEHHE C (DU3UUECKUMHU CBOMCTBaMU a30Ta, (ochopa U ux
COCIMHEHU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEepHaloOB), 0Opa3lamMu
a30THBIX U POCHOPHBIX yIOOpPEHUH, OJIydeHrEe, COOMpaHUE, pACTIO3HABAHUE U
U3y4YEHUE CBOICTB aMMMaKa, NPOBEJIECHHWE KAauyeCTBEHHBIX pPEaKUWid Ha HOH



aMMOHUsT W (¢dochaT-MOH M HU3YyYEHUE NPU3HAKOB MX MPOTEKaHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHCIIOTBHI C MEAbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), H3YYEHUE MOJENIEH KPUCTALIIMYECKUX
pemi€ToK anmasa, rpadura, QyiepeHa, O3HAKOMIIEHHE C IPOLECCOM
a7CcopOIMU PACTBOPEHHBIX BEIIECTB aKTUBMPOBAHHBIM YIJIEM U YCTPOHUCTBOM
IpOTHBOra3a, MOJy4YyeHue, cOOMpaHue, pacro3HaBaHWE M H3YUYEHUE CBOWCTB
YIJEKHUCIOTO Ta3a, IMPOBEJACHUE KAYECTBEHHBIX peakUuid Ha KapOOHaT u
CUJIMKAT-UOHBl W H3y4YEHUE IIPU3HAKOB MX MPOTEKaHUs, O3HAKOMIICHHE C
IPOAYKIMEN CWIMKATHOM NPOMBIIIIEHHOCTH, PELIEHUE HKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTaJuIbl M UX COCTUHEHUS.

MeTtaJibl 1 MX COeIMHEHUS

OO0miast xapakTepUCTUKAa XHUMHYECKHMX BJIEMEHTOB — METAUIOB Ha
OCHOBAHHH UX IOJIOKEHHUS B llepnoandeckon cucTeMe XUMUYECKUX JJIEMEHTOB
1. . MenneneeBa u ctpoeHust aroMoB. CTpoeHne MeTauioB. Meraindeckas
CBSI3b M METAJUIMYECKAsh KPUCTAIUIMYECKASI PEMIETKA. DIEKTPOXUMHUYECKUMN Psif
HaIpsDKEHUM MeTauioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crnocoObl moiyyeHuss MeTramioB. lloHsTHE O KOppO3MM METAIIOB,
OCHOBHBIE€ CIIOCOOBI 3alIUThl UX OT Koppo3uu. CrutaBel (CTadb, YYyTYH,
JTIOPAJTIOMUHUNA, OpOH3a) U X NPUMEHEHHE B OBITY U MPOMBILUIEHHOCTH.

[[{eounpie  MmeTamuibl:  nosnokeHne B [lepuonnueckot  cucreme
xumudeckux sneMeHToB J[. 1. MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKICHUE
B npupojae. Pusznyeckre M XUMHUYECKHE CBOWCTBA (Ha MpUMEpe HATpUS U
kanus). OKcuabl W TUAPOKCHIBI HAaTpus W Kanus. lIpuMmeHeHue MIenoYHbIX
METAJIJIOB Y UX COETMHEHUM.

[[lenouyno3eMebHbIE MeETalJIbl MarHuid M KajJdbIMM: IIOJIOXKEHHE B
[lepmognueckori cucremMe xumudeckux dnemeHToB J[. M. Menneneesa,
CTPOEHHE HMX ATOMOB, HAaXOXkJeHUE B mnpupoac. dPu3znyeckue U XUMHUYECKHE
CBOMCTBA MarHus W Kanbllus. BakHeWIne CcOeauHEHHUS Kaablus (OKCH],
TUAPOKCHU], coJin). JKECTKOCTH BOJBI M CLIOCOOKI €€ YCTpaHEHUSI.

AmomuHnl: nosiokeHne B llepmoanueckol cucTeME  XMMHUYECKHUX
anemeHntoB [[. M. MenneneeBa, CTpOGHHE aTOMa, HAxXOXKJICHUE B NPHUPOLIE.
®dusnyeckue M XUMHUYECKHME CBOWCTBA altOMUHUA. AM(pOTEpHBIE CBOMCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS.

Kenezo: nonoxenne B [leprnonueckor CUCTEME XUMUYECKUX AJIEMEHTOB
. . Menneneesa, cTpoeHHe aToMa, HaXO0XKAEHUE B npuponae. Puzndeckne u
XUMUUYECKue cBoicTBa xene3za. Okcuabl, ruapokcuasl U conu keneza (II) u
xenesa (III), ux cocta, CBOMCTBA U MOTYUYCHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHWE € 00pa3laMud METauIOB M CIUIABOB, MX (PU3NYECKUMHU
CBOMCTBaMH, HW3YYEHUE pE3YyJbTaTOB KOPPO3HH METAJIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHUIA
KaJlbLM U HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUECOMATEPUAIIOB),
MCCIIEJOBAHNE CBOMCTB JKECTKOM BOJIBI, IPOLIECCA TOPEHHUS XKEIE3a B KUCIOPOIE
(BO3MOKHO HCIIOJIb30BAaHUE BUJEOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHbI: MarHus, Kajlblus, aJIOMUHUS, LIMHKA, JKelle3a
(IT) m xenesa (IlI), menu (II), nHaOmromeHWMe U OMMCAaHUE MPOIECCOB
OKpalllMBaHUsl IUJJAMEHW HOHAMU HaTpus, Kajlud M Kajabuus (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), HCCIENOBaHHE aM(pOTEPHBIX CBOICTB
TUAPOKCUIA ATIOMUHUSA U THAPOKCUJA LHWHKA, PEIIEHUE DKCIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BaxkHennme MeTaiipl U UX COSAUHEHUS.

XHMUA M OKpPY:KaOLIas cpeaa



BemecTBa n Marepranbsl B OBCEHEBHOW KW3HU 4YesOBeKa. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUECKUX peakiuil B ObITy. [lepBast momolns rnpu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKPY KaroIIeH cpenibl (peneapHas 10nycTuMas
KOHIIeHTparusi  Bemects, gaidee — I[IJIK). Ponp xumum B peuieHuu
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3loB MaTepraioB (CTEKIIO, CIIAaBbl METAJJIOB, IOJMMEPHBIE
MaTepHaIbl).

MeoscnpedmemHnuie ceasu

Peasmmszanust MexXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHHM B 9 Kiacce
OCYLIECTBJISIETCS. YEepe3 HCIO0JIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TMOHATHH, SBIAIOIMIMXCA CHUCTEMHBIMU JUIS OTAEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIE OHATHS: HAyYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KiIacCU(PUKALMS, NEePUOJUYHOCTb, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, M3MEPEHHUE, MOJENb, SIBICHUE, MapHUKOBBIN
3 deKT, TEXHOTOTUSsI, MaTEPUAIIBI.

®dusuka: Marepusi, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMNbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUUYECKUN 3apsll, MPOBOJHHKH,
NOJIYIPOBOJHUKH, AUDJIEKTPUKH, (POTO3JIEMEHT, BEUIECTBO, TEJI0, OOBEM,
arperaTHo€  COCTOSIHME  BeIlleCTBa, a3,  pacTBOpP,  PacTBOPUMOCTb,
KpUCTAJUIMYECKAs] PpEIETKA, CIUIaBbl, (PU3WYECKHE BEJIMYMHBI, €IUHUILIBI
U3MEPEHUs, KOCMUYECKOE ITPOCTPAHCTBO, MIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunres, npixanue, duocdepa, 3KOCUCTEMA, MUHEPAJIbHbBIE
yA00pEeHMs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, MUTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HBIE NCKOIAEMbIE, TOILTMBO, BOJHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMSI IMPOrpaMMbl OCHOBHOIO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4YeHUS XMMHUU B €IMHCTBE Y4E€OHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTA B  COOTBETCTBHMM C  TPaJAULMOHHBIMHU
POCCUICKMMH COLMOKYJIbTYPHBIMH U JAYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
OPUHATHIMA B OOIIECTBE MpaBUJIAMU U HOPMaMHU MOBEAECHHS U CIIOCOOCTBYIOT
poleccaM CaMOITO3HAaHUS, CAMOPAa3BUTHSI U COLMATIN3aLUNA 00yYarOLUXCsl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAaUud U
pacIIMpEHne OIbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIIMTAHMS:

LHEHHOCTHOTO  OTHOLUEHUS K  OTEYECTBEHHOMY  KYJbTYpPHOMY,
UCTOPUYECKOMY M HAay4YHOMY HAcCJI€JIMI0, MOHUMAHUS 3HAUYECHUS XUMHUYECKON
HAyKU B KU3HU COBPEMEHHOI'0 OOLIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uH(popmalMenn o TMepeoBbIX JOCTHKEHUSIX UM  OTKPBITHUSIX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aHMHTEPECOBAHHOCTH B HAy4HbIX 3HAaHHUIX 00
YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMSA:

NPEICTAaBICHUS O COLMAIbHBIX HOPMAax M IMpaBUiaX MEKIMYHOCTHBIX
OTHOUIEHUH B  KOJUIGKTUBE, KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO IM0JE€3HOM, y4eOHOMCCIEI0BaTEIbCKOM, TBOPUYECKON W JIPYTrUX
BUJIAX JICSITEIIbBHOCTH, TOTOBHOCTH K pa3HOOOPAa3HOM COBMECTHOM IE€ATEIbHOCTH
IIPU BBINIOJIHEHUN YYEOHBIX, TO3HABATEIbHBIX 33/1a4, BBIIOJIHEHUN XUMUYECKUX
JKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  IPOEKTOB,  CTPEMJIEHHUA K
B3aMMOIIOHMMAHUI0O W  B3aWUMONOMOIIM B  Mpolecce ATOM  y4eOHOM
NEeSATEeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEJCHHE W IOCTYNKH CBOMX
TOBapHILEH ¢ MO3ULKUN HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

MHUPOBO33pPEHYECKUE MPEICTABICHUS O BEIIECTBE U XUMUYECKOW pEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M COCTABIISIOLINE
OCHOBY JUJIsl HOHUMAaHUS CYyIIIHOCTU Hay4HOW KapTHHBI MUpPA, IPEICTABICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS NPHUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

NI03HABATENIbHbIE MOTHBBI, HAIIPaBJICHHbIE HA IMOJIYYEHUE HOBBIX 3HAHUI
N0 XUMHHM, HEOOXOJUMBbIC MJisi OOBSICHEHUsS] HAOIIOJAEMBIX IIPOILIECCOB M
SBJICHUM, MMO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATENbCKOM KYyJIbTYphl, B
TOM YHCJI€ HABBIKOB CaMOCTOSITEIbHOM pPabOThl € Yy4YEOHBIMU TEKCTaMH,
CIPaBOYHOM  JIUTEpPATypoOil, JOCTYNHBIMH TEXHUYECKUMH  CpPEICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTH;

UHTEpPEC K OOYYEHHMIO M TO3HAHUIO, JIOO03HATEIbHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa30BaHMIO, IMPOEKTHOM W  HCCIEN0BATENIbCKOM
JEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAIpaBJIEHHOCTU U YPOBHS 00y4Y€HUS B
JIAJIbHEHIIIEM;

4) popMupOBaHKSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE LIEHHOCTU »HU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUI U
HENpPUATHE BPEIHBIX NpHUBBIYEK (YMOTpPEeOJEHUs alIKoroiyisg, HapKOTHKOB,



KypeHHs1), HEOOXOJUMOCTH COOJIOJEHUs TMpaBui  O€30MACHOCTH  MpHU
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM KU3HHU;

5) TpyaA0BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY HM3YUYEHHIO Mpodeccuil U TpyAa pa3iudyHOro
poJia, YBaKEHUE K TPYAY U pe3yJibTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPHUMEHEHHS MPEIMETHBIX 3HAHMM MO XMMHUHU, OCO3HAHHBIA BHIOOD
UHAUBUIYAJIbHOM  TPAaEKTOPUM NOPOJOJDKEHUs 00pa3oBaHUs C  Y4ETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOILIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, yCHemHon MNpoPeCCUOHANBHON JEATeIbHOCTY U Pa3BUTHUSA
HEOOXOIMMBIX YMEHHI, T'OTOBHOCTb aJalTHPOBAThCA B MNPO(PECCHOHATBLHON
cpene;

6) 3K0JI0rNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKU LENECO00pa3HOE OTHOILIEHHWE K MPUPOJE KaK HCTOYHHKY
KU3HHU Ha 3emJle, OCHOBE €€ CYyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3J0POBOTO
u Oe3omacHoro obpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HYECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTU COOJIIO/ICHHUS
npaBusl OE€30MaCHOr0 TMOBEACHUS NpPU paboTe C BEIIECTBaMHM, a TakKXe B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HaHHUS, TOTy4aeMble PU U3yUYEHUU XUMUU, IS
peleHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOAHOW CpENOW, s
NOBBIIICHNUS YPOBHSA 3KOJIOIMYECKOW KYyJIbTYpbI, OCO3HaHHUS TJ100aIbHOro
XapakTepa HSKOJIOTMYECKMX Mpo0JieM M MyTed HX PEIIeHHs NOCPEICTBOM
METOJ/IOB XMMUH, SKOJIOTMUECKOTO MBIIUICHHS, YMEHUS PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIIBHON MPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pe3yJIbTaTOB BBLACIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHPOBO33pPEHUS OOIICHAYyYHbIC TOHATUS (3aKOH, Teopus,
OPUHIMI, THUNoTe3a, (akT, CUCTeMa, NPOLECC, SKCIEPUMEHT U Jpyroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax u
NO3BOJISIIOT HAa OCHOBE 3HAaHUM M3 JTHUX MPEAMETOB  (POPMHUPOBAThH
IPEACTABICHUE O LEIOCTHOM HAYYHOM KAPTHUHE MHUpPA, U YHUBEPCAIbHBIC
y4yeOHble JaelcTBUS (IIO3HABATEIbHbIE, KOMMYHHUKATUBHbBIC, PETYJISITUBHBIC),
KOTOpblEe o0ecrneuynBaroT (GOPMHPOBAHWE TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU 1€ATETbHOCTH.

Ilo3HaBaTe/ibHbIEe YHUBEPCAJbHbIE YUeOHbIe 1eiiCTBUS

Bba3oBble Jiornyeckne 1elicTBUA:

YMEHUS KCIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUIEHUS NPU OCBOEHUU
3HAHMI: PaCKphIBaTh CMBICI XUMHUYECKUX MOHITUI (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU MOHATHSIMH), UCIIOJIb30BaTh
NOHSATHS U1l OOBSICHEHUSI OTACIIbHBIX (PAKTOB U SIBJICHHM, BBIOUPATh OCHOBAHUS
U KpUTEpUHM [UIsl KiIacCU(UKAIMM XHMHUYECKMX BEIIECTB U XUMHUYECKUX
peaklMii, yCTaHABIMBATh NMPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYyKTUBHbBIC, J1€TyKTUBHBIE,
110 AHAJIOTHUH), AEJIaTh BHIBOJBI U 3AKIHOYEHUS;

yMEHUE MPUMEHITh B MPOLECCE IMO3HAHUS MOHATHS (IIPEAMETHBIE U
METanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIOJb3yEMbIC B
XUMUH, MpeoOpa3oBbIBaTh IMIUPOKO IPUMEHSEMbIE B XHMHHU MOJCIIbHbBIE
[IPEICTaBIICHUS] — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (hopmyia
U YpaBHEHUE XMMHUYECKOM pEaKIMHU — MPHU PEIICHUH Y4eOHO-IT03HABATEIbHBIX
3ala4y, C Yy4E€TOM OTUX MOJENbHBIX MPEJICTABICHUNA  BBIABIATH U
XapaKTEepHU30BaTh  CYIIECTBEHHbIE MPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XMMHYECKUX pPEaKUUd, BBIABIATH  OOLIUE
3aKOHOMEPHOCTH, MPHUYMHHO-CIEJICTBEHHbIE CBSI3M W MPOTHBOPEYUS B
U3y4YaeMbIX IPOLECCax U SIBICHUSIX.

Ba3oBble uccienoBarenbcKme 1eiicTBUS:

YMEHHUE UCIOJIb30BaTh MOCTaBJIEHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHUA, a TAaK)K€ B KAuyeCTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

OpUOOpETEHHE OMNbITa MO IUIAHUPOBAHMIO, OPraHM3allMd U MPOBEJIEHUIO
YUYEHHMUYECKUX HSKCIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOAOM Ipolecca,
CaMOCTOATENIbHO MPOrHO3UPOBATh €0 Pe3yJbTaT, (OPMYIHUPOBATH 0O0OIIEHUS
Y BBIBOJIBI IO pe3yjbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIISATh
OTUET O MPOJICIAHHOMN padoTe.

Pab6ora ¢ unpopmanmeii:

yMEHUE BbIOMPATh, AHAJTU3UPOBATH U HMHTEPIPETHUPOBATH HHPOPMALIUIO
paznuYHbBIX BUAOB U (OPM TMPEACTABICHMS, MOIYYaEMYyI0 M3 pPa3HbIX
UCTOYHUKOB (HAy4YHO-NIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOIO COJEpKaHus,
CIpaBOYHbIE MOcoOMs, pecypcbl MHTepHeTa), KpPUTHYECKHM OLICHHBATh
IPOTUBOPEYHBYIO U HETOCTOBEPHYIO HH(POPMAILIHIO;

yYMEHUE NMPUMEHSTh Pa3Iu4yHble METOJIbI U 3alPOChl PU TOUCKE U OTOOpE
uH(pOpPMAIM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJIMMBIX JJIsi BBINOJTHEHUS
y4eOHBIX U IMO3HABATEJIbHBIX 33]1a4 ONPEAEIEHHOIO TUIIA, TPUOOPETEHUE OIbITA
B 00JIaCTH HKCIOJIb30BaHUA MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOW AaKTUBHOTO WCIOJb30BAHUSA PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpAaTh ONTUMAJIBHYIO (OpMY MpeAcTaBICHUS
uH(pOpMaIMK U WUTIOCTPUPOBATh pELIAEMble 3aJa4l HECJIOKHBIMH CXEMaMH,
JuarpaMMamu, IpyruMu (opmamu rpaduky U ©X KOMOUHALMSIMU;

YMEHUE UCIOJIb30BaTh W aHAJM3UpOBaTh B Ipolecce Y4yeOHOU W
UCCIIE0BATENIbCKOMN NEATEIBHOCTU uH(pOpMaIUIO 0 BIISTHUU
IPOMBIIIEHHOCTH, CEJIbCKOI0 XO3SIICTBA M TPaHCIOPTa HA COCTOSTHUE
OKPYXaroUen MPUPOJHON CPEbI.

KoMMmyHHMKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

yMEHHUsI 3a7aBaTh BOIPOCHI (B XoJie¢ Auanora W (Wiau) JIUCKYCCUHU) MO
CyLIECTBY 00CyXJaeMod TeMbl, (OpPMYJIUPOBATh CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIOJIHEHUS IPEITIOKEHHOMN 3a]1auu;

YMEHUSl TPEACTaBIATh IMOJYYEHHBIE pe3yJbTaThl IO3HABATEIbHON
NEeSATENbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTaxX; JenaTb MPE3eHTALMIO
pe3yibTaTOB BBINOJHEHHUS XHMHYECKOTr0 JKCIEpUMEHTa (J1ab0opaTOpHOIO
OTbITA, TAOOPATOPHON PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
POEKTA);

yMEHUSl y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATENILHOM W  HCCIEOBATEIbCKON  AESATENbHOCTH MpPU  PEUICHUHU
BO3HUKAIOLIMX MPOOJEM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COTJIACOBAHMS
no3uniii  (0OCyXJeHus, OOMEH  MHEHHUSMH, «MO3TOBBIE  IITYPMBI»,
KOOpPJIMHALMA COBMECTHBIX JCHCTBUHM, ONpENEICHUE KPUTEPUEB IO OLICHKE
KaueCcTBa BHITIOJIHEHHON pabOThI U Apyrue).

PerynsiTuBHBIE YHMBepcaJbHbIe YUeOHbIe 1elCTBHUSA:

YMEHHUE CaMOCTOSITENIbHO OINpPEAENIATh LENH ACSTENbHOCTH, INIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIUPOBATh U IPH HEOOXOJAUMOCTU KOPPEKTHUPOBATH CBOIO
NesATeNbHOCTh, BEIOUpaTh Hanboee 3pHEeKTUBHBIE CIOCOOBI PEIIEHUs YUEeOHBIX
U TO3HABATEJIbHBIX 3aJ]a4, CAMOCTOSITEIbHO COCTaBIIATh WM KOPPEKTUPOBATH
IPEMJIOKEHHBIA AJITOPUTM JCUCTBUM NPH BBINOJHEHUH 3aJaHUM C y4ETOM



NOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUSX,
OLIEHMBATh COOTBETCTBUE IOJYYEHHOI'O pE3yJIbTaTa 3asBJICHHOM LIEJIA, YMECHHE
UCIIOJIb30BaTh M AaHAJIU3UPOBATH KOHTEKCTHI, MpEAJiaraéMble B YCIOBUHU
3aIaHUM.

HNPEJMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTE€IbHOTO

coJiepKaHMs, YCTAaHOBJIEHHOTO JaHHOHW (enepasibHONM pabouell mporpammoi,
BBIICJIAIOT: OCBOEHHBIE O0YUYalOIIMMHKCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOObI
neucTBull, crneuudpuyeckue Ui MpPeaIMETHOW o00JacTh «XUMUS», BUJIbI
NEATENBbHOCTH 1O TMOJIYYEHUID HOBOIO 3HAHMS, €ro HMHTepIpeTaluHu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHbBIX YYEOHBIX U HOBBIX CUTYalLlUsX.

K koHuy oOyuenuss B 8 kJjacce npeameTHbIe pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTH Y 00YHaIOIUXCSl YMEHHIA:

e pacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa,
XUMUYECKUHN DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHASI ¥ HEOJTHOPO/IHAS ), BAJIECHTHOCTh, OTHOCUTEJIbHASI AaTOMHAsI
M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJII XUMHYECKOIO OJJIEMEHTa B COCAWHEHUH,
MOJISIpHBIA ~ 00BEM,  OKCHJ,  KHCIIOTa,  OCHOBaHHUE,  COJib,
ANEKTPOOTPULIATENILHOCTh, CTEIIEHb OKUCIEHUS, XUMUYECKAsl peaKiys,
KJ1accu(UKanus peaklnii: peakiui COEIMHEHNUs, PEaKIUU Pa3I0KEeHHUS,
peakuuyu 3aMelleHus, peakuuu OOMEHa, 5K30- M DHIOTEPMHUYECKHE
peakiuu, TerioBoi 3pdeKT peakiuu, Sapo aToMa, JIEKTPOHHBIN CIIoN
aToMa, aToMHas oOpOuTadb, pajAUyC aroMa, XHWMHYECKas CBS3b,
NOJIApHAsE W HENoJIApHas KOBAJEHTHasi CBs3b, MOHHAs CBSA3b, HOH,
KaTHUOH, aHWOH, pPacTBOp, MaccoBas JAOJs BellecTBa (MPOLEHTHas
KOHLIEHTpAaLusl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH H
MPUMEHSThH 3TH MOHATHS PU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XMMHYECKYI0 CHUMBOJIUKY JUIsI COCTaBJIEHUS (OpMYyII
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e ONpENeNsATh  BaJEHTHOCTb  aTOMOB  3JEMEHTOB B  OMHApHBIX
COCJIMHEHUSAX, CTENEHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCIMHEHUAX, MPHUHAMJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
COEIMHEHUN Mo (QopMysiaMm, BUJ XMUMHUYECKON CBA3M (KOBaJEHTHas U
WOHHAs) B HEOPTraHUYECKUX COCTUHEHUSX;

e packpsiBaTh cMbichn Ilepumoamueckoro 3akona J[. M. Menaeneena:
JIEMOHCTPUPOBATh MOHUMAHUE NEPHUOJUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT HX MojoxeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHMsI MACChI BELIECTB, ITOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YE€HUS, 3aKOHAa ABOrajipo;

e ONUCHIBaTh U XapakTepu3zoBarh TabauuHyro ¢opmy Ilepuogmueckoii
CUCTEMBbl XMMHMYECKHX D3JIEMEHTOB: pa3IMyaTh MOHATHUS «rjaBHas
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnmna)y», Masnsie
1 OoJIbILIME MEePUO/bl, COOTHOCUTh 0003HAUYECHMS, KOTOPbIE UMEIOTCS B
tabmune «llepuoguueckas cucrema xumuyeckux syemeHtoB [[. U.
MenzeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsl sapa, OOIIee YHuCio
AJIEKTPOHOB U PACHPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);



K

KJIacCUUIIMPOBATh ~ XMMHYECKHUE  DJIEMEHThI,  HEOPraHUYECKHue
BEILIECTBA, XUMHUUECKUE PEaKIMHU (10 YUCIIy U COCTaBY yYacCTBYIOIIHUX B
pEaKklUy BEIIECTB, 110 TEIIOBOMY 3P QEKTY);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME XMMUYECKUE CBOMCTBA BEILIECTB
pa3IUUHBIX  KJACCOB,  MOATBEpXkJas  ONUCAaHHE  MpUMEpamMu
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIA;
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HUX
KQueCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUUYECKUX
MpEBpAIICHUN B pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYI0 MOJIEKYJIIPHYIO U MOJSIPHYIO MAacChl
BEILECTB, MAacCCOBYIO JIOJK XHMMHYECKOrO »3JeMeHTa 1o (opmyie
COEJIMHEHHUS, MacCOBYIO JIOJII0 BEIECTBA B pPacTBOpE, MPOBOJUTH
Pacy€Thl MO YPAaBHEHUIO XUMHUECKON Peakiiny;

MPUMEHSITh OCHOBHBIE ONEpPAIlUU MBICIUTEIBHON AESTEIbHOCTH —
aHaau3 M CHUHTE3, CpaBHEHUE, O0O00O0IIeHHE, CHUCTEeMaTHU3AIHIO,
KJIacCU(UKAIMIO, BBISIBIICHUE NMPUYMHHO-CIICICTBEHHBIX CBSA3EH — JUIst
W3YUYCHHSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIMi, €CTECTBEHHO-
Hay4YHbl€  METOAbl  TO3HAHMUS  —  HAOIIOJICHUE, HU3MEpPEHUE,
MOJIECTUPOBaHUE, IKCIIEPUMEHT (peaibHbIM U MBICJIICHHBIN );

CIENOBaTh TMpaBWJaM  IOJIB30BAHUS XHUMHUYECKOM TMOCYyJAOW U
7a00paTOpHBIM 00OpPYJOBAaHUEM, a TakXKe IMpaBuiaMm oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU 10 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYEHHUIO M COOUPAHUIO
ra3o000pa3HbIX BeIIECTB (BOJOPOJAa M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C  OMNPEACIEHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE DKCICPUMEHTHI 1O
pacno3HaBaHUIO PACTBOPOB WLIENOYEH UM KHCIOT C IOMOIIBIO
WHIMKATOPOB (JaKMycC, (peHoNI(PTaIenH, METUIIOPAHXK U IpyTHUe).

KOHIly OOyueHus B 9 KJjiacce NpeIMETHbIE PE3yJibTaTbl Ha 0a30BOM

YPOBHE JJOJUKHBI OTPAKATh CHOPMHUPOBAHHOCTD y 00YYaIOLIMXCSL YMCHHIL:

PAcCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEILECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHCJICHUs, XUMHYECKas pEaklusi, XUMHUYECKAss CBA3b, TEIUIOBOU
addextT peakuuu, MOIb, MOJSPHBIA O0BEM, pacTBOp, DJIEKTPOJIHUTHI,
HEBJIEKTPOIUTHI, DJIEKTPOJIUTHYECKAS AUCCOLMALNSA, PEAKIUA UOHHOTO
oOME€Ha, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBHUTENIb, OKHCIEHHE U  BOCCTAHOBIICHHE,
aloTponusi, amMQpOTEPHOCTb, XHUMHYECKas CBSA3b (KOBAJEHTHAs,
WOHHAs, MeTaJuInyecKas), KpUCTAUIMYECKas pEeIIETKa, KOppO3us
METAJJIOB, CIUIABbl, CKOPOCTh XHWMHMYECKOM pEaKUuH, IPEAEIbHO
nonyctumas koHuentpauuns 11K BemecTsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHIATHH M
IIPUMEHSTh 3TH NOHATHUSA NPU ONMCAHUM BEILECTB U UX NPEBPALLICHU;
UCIIOJIb30BaTh XHMMHYECKYIO CHMBOJIMKY I COCTaBJICHHS (PopMyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENENATh BAJIEHTHOCTh MW  CTEIEHb OKHUCIEHUS XUMHYECKUX
AJIEMEHTOB B COEAMHEHUAX PA3JIUYHOTO COCTaBa, NPUHAJICKHOCTD
BEILLECTB K OMNpPEACIIEHHOMY KJIAcCy COEIUMHEHUH Mo (opmyram, BHJ
XUMHUYECKOM CBsA3M (KOBaJ€HTHas, MOHHAs, METaJUIMYecKas) B



HEOPTaHWYECKUX COCIUHEHUSX, 3apsj] MOHA TI0 XUMUYECKOH dopmyIie,
XapakTep Cpeabl B BOJHBIX PAacTBOpPaX HEOPTaHWYECKHX COCIMHCHHM,
THUIT KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica l[lepuogmueckoro 3akona J[. M. MenaeneeBa u
JEMOHCTPHUPOBATh €r0 TOHMMAaHHWE: ONMUCHIBATH U XapaKTePU30BaThH
Tabnmunyto Gopmy [lepruonnyueckoit cCHCTEeMbl XUMUYECKUAX DJIIEMEHTOB:
pas3nuyaTh MOHATUS «IJIaBHas noAarpynna (A-rpynmna)» u «noOodHas
noarpynmna (b-rpynna)», Maneie U OOJbIIME TEPUOAbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOPbIE HMEIOTCA B MEPUOJUYECKONW TabnuIe, C
YHUCIIOBBIMH  XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB XHMHYECKHUX
AJIEMEHTOB (COoCcTaB M 3apsj sApa, OOIIee YUCIO JJICKTPOHOB U
pacrpefielieHue HUX [0 HJICKTPOHHBIM CJIO0sIM), OOBSCHATH OO0IIUe
3aKOHOMEPHOCTH B U3MEHEHUHW CBOWCTB 3JICMEHTOB U MIX COCAMHEHUN B
npeaenax MajblX NMEPHOJOB W TJIABHBIX MOATPYIIT ¢ YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(UIIMPOBATh  XMMHYECKHE  DJIEMEHTBI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITy U COCTaBy yYaCTBYIOIIUX B
peakluy BEUIECTB, MO TEMIOBOMY (P PeKTy, M0 U3MEHEHUIO CTENEeHEH
OKHUCJICHUS] XUMHYECKHUX JJICMEHTOR);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUUIECKUE XUMUYECKUE
CBOMCTBa TPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEpPXKIas OIMCAHUC
MpUMEPAMH MOJICKYJIIPHBIX U MOHHBIX YPaBHCHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIUM;

COCTaBJIATh YPAaBHEHUS DJEKTPOJUTUYECKON JUCCOLUMALUU KHUCTOT,
HIEJI0YEd W COJIEW, IOJIHBIE W COKpAUIEHHBIE YPABHEHUS PEaKLUN
WOHHOTO  OOMEHAa, ypaBHEHHS  pPEaKIud,  IOJITBEPKIAOITUX
CYIIIECTBOBAHUE TCHETHYECKOW CBS3W MEXKIYy BEIIECTBAMH Pa3IMIHBIX
KJIACCOB;

pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OallaHCa ATUX PEaKIIMIA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBPANICHUN B pPa3IMUHBIX
YCIIOBHUSIX;

BBEIYHCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MacChl
BEILECTB, MAacCOBYIO JIOJK XHMHYECKOro »3JeMeHTa 1o (opmyie
COEJIMHEHHUS, MacCOBYIO JIOJII0 BEIECTBA B pPacTBOpE, MPOBOJUTH
pacu€Thl IO YPaBHEHUIO XUMUYECKON PEAKIINU;

coOJI0aTh  MpaBWIa  MOJIb30BAHUS  XUMHUYECKOW TMOCYJI0OM U
7abopaTopHbIM 00OpYJIOBaHMEM, a TakKe IpaBWiia oOOpalleHus C
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSIMH TII0 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO W COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIIMU, TOJATBEPXNKIAIONINE KAYSCTBEHHBI COCTaB
pPa3sIUYHBIX BEIIECTB: pPACMO3HABAaTh ONBITHBIM IyTEM  XJIOPHU/I-,
OpomMuna-, wuoaua-, kapobonar-, docdar-, cunmkar-, cyJabdar-,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI W3YYCHHBIX METAJIIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTB;
MPUMEHSATH OCHOBHBIC OTEPAIMA MBICITUTEILHON JCSITCIBHOCTH —
aHaIu3 W CHUHTE3, CpaBHEHUE, O0O0O0O0IIeHHe, CHUCTEeMaTHU3AIHIO,
BEISIBJICHUE TTPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIA M3YUYEHHUsS CBOWCTB
BCIIECTB M XUMUYECKHX pEaKIMi, €CTeCTBEHHO-HAyYHBIE METOIbI



NO03HaHUsA — HAOJIOJIEHUEe, U3MEPEHUE, MOJIETUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KITIACC
HaumenoBanmue KoaunvecTBo yacos
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pas3ie/ioB u TeM KonrpoJbubie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NporpamMmal padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
XumMusi — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubmuoreka [JOK
) U IPaKTUYECKOU https://m.edsoo.ru/7f41837¢c
NesITeIbHOCTH YeJIOBEeKa
12 BemtectBa 1 XuMu4deckue 15 i bub6nuoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3jen 2. BaxkHeiiline npeacTaBuTe M HEOPraHMYeCKUX BelleCTB
)1 Boznyx. Kucnopoga. 6 bu6muoreka [IOK
’ [Tousatre 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bomopon. [lonsitre o g 1 but6mmoreka [JOK
’ KHCJIOTaxX U COMNAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsr. 5 { | bu6mmoreka [IOK
’ [TonsiTe 006 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl
bubnuoreka [JOK
24 HEOpPraHUYEeCKUX 11 1 1

COE€IUHEHUN

https://m.edsoo.ru/7f41837¢




Hroro no pazgeny 30

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xummniyeckux 31eMeHToB /. U. MenaesieeBa. CTpoeHne aToMOB.
Xumnueckas cBsi3b. OKHCJINTETHLHO-BOCCTAHOBUTEJIbHbBIE pPeakuumn

[Tepuoanueckuii 3aK0H U

[Tepuoanueckas cucrema
bu6nuoreka [JOK

3.1
XUMITHECIIX STEMEHTOB 7 https://m.edsoo.ru/7f41837¢

1. 1. Menneneena.

Crtpoenue aToma

XuUMH4YecKas CBA3b.

10 OKHCIIHTEIBHO- g 5 bubnuoreka [JOK
BOCCTAaHOBHTEIILHBIC https://m.edsoo.ru/7f41837¢c
peakiuu

Hroro no pasnexy 15 ngﬁgjﬁgﬁgmgnc
Pe3epBHOE Bpems 3 bubmorexa LIOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 5 5




9 KUIACC

HanmenoBanue KoauvecTBo yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pas3ie/ioB U TeM KonrpoJbubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmel padoThI padoThI
Pa3nen 1. BemecTBo 1 XMMHU4YeCKHe PeaKIU
IToBTOpEeHue 1
11 yriyOseHue 3HaHUH 5 { bu6mmoreka [IOK
’ OCHOBHBIX Pa3AeioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTHU 4 bromiorexa LIOK
’ p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKITUI
DNEKTPOIUTUYECKAs
13 JTUCCOLIUAITHS. g i 1 bubmuoreka [JOK
’ XUMHYECKUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazneny 17

Pa3nea 2. HeMeTanJIbl 1 HX COeNHEHHS

OO1as xapakTepucTUKa

2.1 XUMHUYECKUX HJIEMEHTOB 4 1 bubmmoreka LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
2.2 OO6m1ast XxapakTepuCTHKA 6 bubnuoteka [JOK

XUMHUYECKUX DJIEMEHTOB
VIA-rpynnel. Cepa u eé

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




COEIUHEHHUS
OO0mas XxapakTepucTUKa
’3 XAMHYECKHX DJICMEHTOB . bubnuoreka [JOK
' VA-rpynmsl. A3oT, https://m.edsoo.ru/7f41a636
dbocdop u Ux coeqMHCHUS
OO1as xapakTepucTuKa
XHUMHYECKHX 3JIEMEHTOB Eus 1IOK
HOIMOTEKA
2.4 IVA- Y%
P }:HHH rieponn 8 https://m.edsoo.ru/7f41a636
KpEMHUH 1 UX
COEIMHEHHUS
Utoro mo pazneny 25
Pazgen 3. MeTa/lsIbl H HX COeTMHEHUS
31 OO01ue cBoicTBa 4 bub6mmoreka [IOK
) METAJJIOB https://m.edsoo.ru/7f41a636
39 Baxkneiiniie MeTajuibl U 16 bu6mmoreka [IOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnea 4. Xumus n okpy:kamomias cpeaa
41 BemecTsa u maTepuansl B 3 but6mmoreka [JOK
' JKM3HU YEJI0OBEKa https://m.edsoo.ru/7f41a636
Utoro mo pazneny 3
PesenBHOE BDEMS 3 but6mmoreka [JOK
p p https://m.edsoo.ru/7f41a636




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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ITHOYPOYHOE INTAHUPOBAHUME

8 KITIACC
Ne KosmuecTBo yacos
JJIeKTPOHHbIE
JlaTta uugposbie
n| Tema ypoka KonTposabubie IIpakTnyeckue
Bcero H3y4eHust o0pa3oBaTejIbHbIE
/ padoThI padoThI
. pecypchl
[Ipeamer xumun. Pose xumun B bubnuorexa [JOK
1 JKA3HU 4YeoBeKka. Tena u 1 http
BEIIECTBA s://m.edsoo.ru/ff0d210c
bubnnoreka I[IOK
[TonsTHe 0 MeTOAAaX O3HAHMUS B
2 1 http
XHMIH s://m.edsoo.ru/ff0d227¢
[IpakTuyeckas padora Ne 1
bu6mmoreka [JOK
3 «IIpaBuna paboTsl B m1aboparopun ! http
M IpUEMEI O0paIeHH © s://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYI0OBAaHUEM»
bu6mmoreka [JOK
YHucTele BElIECTBA U CMECH.
T . 1 http
HOCODBI pasieIchud crecen s://m.edsoo.ru/ff0d26ca
[IpaxkTryeckas paGora Ne 2 bubnuoreka [IOK
5 «Paznenenue cmecelt (Ha mpumepe 1 http
OYKCTKH TTOBAPCHHOW COJIN )» s://m.edsoo.ru/ff0d28c8
bubmnoreka [HOK
6 ATOMBI U MOJIEKYJIBI 1 http
s://m.edsoo.ru/ff0d2a6¢c




XuMHYECKUE dJIEMEHTHI. SHAKH bu6mmoreka [JOK
7 (CMMBOJIBI) XUMHUYECKUX http
3JIEMEHTOB s://m.edsoo.ru/ff0d2be8
bubmnoreka [IOK
8 [IpocThie U cnoXXHBIE BEleCTBa http
s://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE http
s://m.edsoo.ru/ff0d2d50
3aK0H ITOCTOSIHCTBA COCTaBa
bubmuoreka [{OK
1o | BemecTs. Xumudeckast opMyIia. http
Banentrocts, atomos s://m.edsoo.ru/ff0d2eae
XAMUYECKHX DJIEMCHTOB
OrHocuTenbHas aTOMHas Macca. bu6nmoreka [JOK
11 | OrtHocuTenbHas MOJIEKYJIsIpHas http
Macca s://m.edsoo.ru/ff0d323¢c
bu6mmoreka [JOK
12 MaccoBas qoist XUMHYECKOTO hitp
JICMCHT B COC/IMHCHIH s://m.edsoo.ru/ff0d350¢
KonuuectBo BerecTBa. Moiib. Bubmaorexa [IOK
13 MonspHas Macca hutp
o7Ap ce s://m.edsoo.ru/ff0d5230
Bbu6morexa [JOK
dOu3ndecKue 1 XUMUYECKHIE
14 X http
ABICHHA. AHMIHECCKAT peaKiti s://m.edsoo.ru/ff0d37fa
15 | Ilpu3Haku U yCcIoBUSI IPOTEKAHUS bubmuoreka [{OK
XUMHUYECKUX PEAKIUI http




s://m.edsoo.ru/ff0d3al6

3aKOH COXpaHEHHS MacChl bubnuorexa [IOK
16 | BemecTB. XUMHYECKHUE http
ypaBHEHHUSI s://m.edsoo.ru/ff0d3b88
Brrunciienust konuuecTBa, MacChl bubmuoreka [{OK
17 | BemecTBa 10 ypaBHEHUAM http
XUMUYECKUX PEAKLUN s://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMrHueckux
. bu6mmoreka [JOK
18 peakiuii (coeTuHeHus, htip
PASTIOACHIA, SAMCILICHIA, s://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIOMOHOCOB — y4€HBIN- bubnuorexa IOK
19 | suouknoneguct. O000IEHNE U http
CUCTEMAaTH3alNs 3HAHUHN s://m.edsoo.ru/ff0d40c4
KonrtponsHast padora Nel mo reme bubnuorexa [IOK
20 | «BemecTtBa 1 XUMHAYECKHE http
peaKIum» s://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB Bbu6mmoreka [JOK
21 Bo3ayxa. Kucmopos — 35ieMeHT u http
npocToe BemecTBo. O30H s://m.edsoo.ru/ff0d448e
dOu3nYecKUe U XUMUYECKUE
. bubmuoreka [{OK
5y | CBOHCTBA KHCIIOpOZA (peakiumn http
okucaeHus, ropenue). [lonsrue «-//m.edsoo.ru/f0d46 14
00 okcumax
23 | CmocoObl momyueHus: KUCIopoaa bubnmoreka [JOK
B J1a0OpaTOpuu U http




poMbINIEHHOCTH. [IprMeHneHue

s://m.edsoo.ru/ff0d497a
KHCIIOpo/ia
TennoBoit 3¢ ekt XuMuIecKoit
pEaKUnH, MOHITHE O bubnunorexa [JOK
24 | TEpMOXHMMUYECKOM YPABHEHUH, http
9K30- U DHAOTEPMUYECKUX s://m.edsoo.ru/ff0d4790
peaKIusax
TormnuBo (HedTh, YTOJIb U METaH). bubnnorexa [JOK
25 | 3arps3HEHHE BO31yXa, CIIOCOOBI http
€ro IIPeIoTBPaIECHUS s://m.edsoo.ru/ff0d4c4a
[Ipaxtuyeckas padora Ne 3 o
bu6mmoreka [IOK
e | TeMe «[lomyuenue u cobupanue http
Kﬂcfopoﬂa’ HBYHeHHe ero s://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bonopox — anemeHT u npocroe bubmnoreka [IOK
27 | BemecTBO. HaxoxneHnue B http
pUpoJIe s://m.edsoo.ru/ff0d4dd0
DuU3NYECKUE U XUMUYECKHUE bubmuoreka [JOK
28 | cBolicTBa Bogopoja. [Ipumenenue http
BOJIOpPOJA s://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 | TlonsaTHe 0 KUCTOTaX U COJISIX http
s://m.edsoo.ru/ff0d50d2
Bbu6morexa [JOK
30 Crioco0bl mosty4eHust BOAOPO/Ia B et
atip
nadopatopun s://m.edsoo.ru/ff0d4ddo
31 | IIpaktuueckas pabota Ne 4 mo bubmuoreka [{OK




teme «llomydenue u cobupanue

BOJIOPOJIa, H3YUYEHHE €ro hitp
va A% HEY s://m.edsoo.ru/ff0d4f42
CBOMCTBY»
Mousipabiit 00BEM ra3oB. 3aKOH bubmorexa HOK
32 A http
BOTa/po s://m.edsoo.ru/ff0d542¢
Brruncienus 00bEMa, KoJIMUeCTBa
bubmauoreka [HOK
1 BEIIIECTBA r'a3a MO €ro U3BECTHOMY http
KOH%quTBy BetiecTsa 1t s://m.edsoo.ru/ff0d55a0
00BEMY
Brrancienus 00EMOB Tra30B 110
bubmnoreka [IOK
YPABHEHUIO PEAKIIMU Ha OCHOBE
34 L . http
3aKOHA 00BEMHBIX OTHOIICHUH «-//m.edsoo.ru/f0d5 708
ra3oB
bu6mmoreka [JOK
dOu3ndecKnue 1 XUMAYCCKHIE
35 3 http
CBOVCTRA BOJIbI s://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuii. [lonsrue 00 bubmaorexa [IOK
36 http
MHAHKATOpax s://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputeb.
Bbu6morexa [JOK
37 Hackimenable 1 HEHACHIIIECHHEIC http
pactBopsi. MaccoBas 0111 s://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
38 | IIpaktuueckas pabota Ne 5 mo bubnuorexa [JOK
teme «IIpurorosienue pacTBOPOB http
s://m.edsoo.ru/ff0d5eba

C onpeAes€HHON MacCOBOM 0Jer




pacTBOPEHHOTO BEIIECTBAY

KonTponbnas padora Ne2 no teme bubmorexa HOK
I« B B hitp
(RUCTIOPOJL. BONOPOA. BOMaY s://m.edso0.1ru/ff0d6342
) bubmuoreka [{OK
40 Oxcunpl: cocTaB, KIaccupUKanus, http
HOMEHIIaTypa s://m.edsoo.ru/ff0d664e
[lonydyenue u xumuyeckue bubnuoreka IIOK
41 CBOMCTBA KHCIOTHBIX, OCHOBHBIX http
1 aM(pOTEPHBIX OKCHJIOB s://m.edsoo.ru/ff0d664e
_ bubmnoreka [HOK
OcHOBaHUS: COCTAB,
42 http
KI1acCHuKaNus, HOMCHKIATYpa s://m.edsoo.ru/ff0d67ca
bubmuoreka [{OK
13 [Tonyuenue n xumMmuueckue http
CBOMCTBA OCHOBAHIU s://m.edsoo.ru/ff0d67ca
K ) bu6mmoreka [JOK
HCIIOTBI: COCTaB,
44 o http
[TACCHOURATITL, HOMCHITIATYpa s://m.edsoo.ru/ff0dfee2
bu6nmoreka [JOK
45 [Tonyuenue u xummudeckue http
CBOMCTBA KHCIOT s://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa, bubnmoreka [JOK
46 | crocoObl MOTyYCHHS, http
XUMHUYECKHE CBOMCTBA s://m.edsoo0.ru/00ad9474
47 | Ilpaktuueckas paborta Ne 6. bubnuorexa [{OK
PerieHne skciepuMeHTAIbHBIX http




3aj71a4 110 TeMe «OCHOBHBIE

KJIaCChl HEOPTaHUYECKUX s://m.edsoo.ru/00ad9b7c
COCTUHEHUN
I'eneTndeckas CBSI3b MEXKIY bubnunorexa [JOK
48 | Ki1accamMu HEOPraHUUYECKUX http
COCMHEHHI s://m.edsoo.ru/00ad9a50
O06o01IeHne U cUCTeMaTH3AIUS bubmorexa LOK
49 y http
HatH s://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o reme bubnmoreka [JOK
50 | "OcHOBHBIE KJIaCCHI http
HEOPTraHWYECKUX COeTMHEHUI" s://m.edsoo.ru/00ad%¢1a
[TepBbie MOMBITKH
bu6mmoreka [JOK
51 KJIaCCU(PUKAIIMH XUMHUIECKIX it
snemeHToB. [loHsTHE O rpynmax ://pm edsoo.ru/00adoffa
CXOJTHBIX 3JICMEHTOB T '
[Tepronnueckuii 3aKOH U
bu6mmoreka [JOK
[Iepnonnueckas cucrtema
52 L hitp
XUMHTCCIHX STICMCHTOB 2. L. s://m.edsoo.ru/00adas52¢
Menneneena
bubnnoreka I[IOK
53 | llepuoasl, rpynimbl, MOATPYHIIIBI http
s://m.edsoo.ru/00ada52¢
54 Crpoenne atomoB. CocTaB E;I@mmexa HOK
atip
ATOMHIX siep. M30ToME! s://m.edsoo.ru/00ada342
55| CrpoeHue 3IeKTPOHHBIX bubnuorexa [JOK




000JI0UYEK aTOMOB DJIEMEHTOB

http
I1 i ..
CPHOZIMECKOH CHCTEMEI /] s://m.edsoo.ru/00adabbe
Menneneena
XapakTepucTuKa XUMHIECKOTO
bu6mmoreka [JOK
3JIEMEHTA TI0 €ro MOJO0KEHUIO B
56 [Tepuonuueckoit cucreme 1. hitp
pHoA T s://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoanueckoro
bu6mmoreka [JOK
3aKOHA /ISl Pa3BUTHS HAYKU U
37 npaktuku. /1. . Men, hulp
p" Lo flestees s://m.edso0o.ru/00ada96e
Y4E€HBIN, IEAAror U rpakIaHuH
PesepBHelit ypok. O6o0IeHHE U
P P . bubanoreka [HOK
sg | SHCTEMATH3ALMA SHAHHHA / htip
Beepocentickas nposepounas s://m.edsoo.ru/00adb33c¢
pabora
KontponbHas padota Ne4 o teme
bu6mmoreka [JOK
59 «Ctpoenne aroMa. XuMUYECKast htip
ceasby / Beepocemiickas s://m.edsoo.ru/00adb486
MpoBepoyHas pabora
bubmuoreka [{OK
60 DIEeKTPOOTPULIATETbHOCTh http
ATOMOB XUMHMYECKHUX 3JIEMEHTOB <-//m.edsoo.r/00adaab8
bubanoreka [HOK
61 | HonHas xumuyeckas CBS3b http
s://m.edsoo.ru/00adac34
62 | KoBaneHnTHas nonsipHast bubnmoreka [JOK

XUMHNYCCKas CBA3b

http




s://m.edsoo.ru/00adaab®

bubmauoreka [HOK
KoBanenTHast HenosipHas
63 1 http
XHUMUHCCKasd CBAD s://m.edsoo.ru/00adaab8
bubmuoreka [{OK
64 | CreneHb OKUCIEHUS 1 http
s://m.edsoo.ru/00adae28
bubmnoreka [HOK
OKUCIUTEIBHO-
65 1 http
BOCCTAHOBUTCEILHDIC peakitin s://m.eds00.ru/00adb076
bu6mmoreka [JOK
66 | OxKucaIUTEIN U BOCCTAHOBUTEIN 1 http
s://m.eds00.ru/00adb076
PesepsuEblil ypok. O000IIIEHE U
P P N bubnnoreka I[IOK
CHCTEMAaTH3aIUs 3HAaHUH 110 TEME
67 C X 1 http
«Ctpoenne aToMa. XuUMHUUYECKast «-//m.edsoo.ru/00ad9chd
CBSI3bY
68 PesepBHbIit ypok. O600mIeHNE 1 i E;I(SHHOTeKa HOK
o atp
CHCTOMATHSATRN 3HAHHH s://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB 63

I10 ITPOT'PAMME




9 KUIACC

Ne KoauvecTBo yacoB
DJIeKTPOHHBbIE
Jara uugposbie
n | Tema ypoka KonTtposbHbie IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
Ilepnonnueckuil 3aK0H.
bubmnoreka [IOK
[lepuoanueckas cucrema { et
atip
XUMUYECKHUX AJIIEMEHTOB /.
a s://m.edsoo.ru/00adb59e
. Meunneneena
3aKOHOMEPHOCTH B
. bubmuoreka [JOK
W3MEHEHUU CBOMCTB
1 hitp
XUMHUYECKUX 3JIEMEHTOB
. s://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus n bubnmoreka [JOK
HOMEHKJIaTypa 1 http
HEOPraHUYECKUX BEIECTB s://m.edsoo.ru/00adb7e2
Buabl XUMHUECKOH CBI3U U bu6mmoreka [JOK
TUIIBI KPUCTAIIIAYECKUX 1 http
pemeToK s://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel
o reme «IloBropenue u
yriryOJaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IelIOB Kypca
8 Kiacca»




Knaccudukanus bubnnorexa [JOK
6 XUMHUUYECKUX PEAKIUH 10 http
pa3IUYHBIM IIPU3HAKAM s://m.edsoo.ru/00adbceb0
ITonsiTHE O CKOpOCTH
. bu6mmoreka [JOK
XUMHUYECKON peaKIuu.
[ hitp
OHSTHE O TOMOTCHHBIX B
s://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUIX
[ToHsiTHE O XUMUYECKOM
paBHOBecun. DaKTOpHI,
bu6mmoreka [JOK
BIIUAIONINE HA CKOPOCTh
8 . http
XUMHYECKON peakIuu 1
peaxtt s://m.edsoo.ru/00adc28¢
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS
OKucauTeIbHO- bubmuoreka [JOK
9 BOCCTaHOBUTEIIbHbBIC http
peakuuu s://m.edsoo.ru/00adcade
Teopus
. bu6mmoreka [IOK
ANEKTPOIUTUYECKON
10 C http
ucconuanuu. CuiabHbIE U
A tan s://m.edsoo.ru/00adcd68
CJ1a0bIe ANMEKTPOIUTHI
bu6mmoreka [JOK
Honubie ypaBHEHUS
11 N http
eaKIui
peat s://m.edsoo.ru/00add448
12 XUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
KHCJIOT U OCHOBaHHUH B http
s://m.edsoo.ru/00add5d8

CBETE MpeACTaBIEHUI 00
AIEKTPOITUTHYECKOMN




JUcCCconanm

XUMHUYECKHE CBOUCTBA

COJICH B CBETE bu6mmoreka [JOK
13 | mnpexacrasienuii 06 http
AJEKTPOJIUTUYECKON s://m.edsoo.ru/00add8b2
JIACCOINAITAN
bubmnoreka [IOK
[TonsiTne o runponuse
14 . http
conen s://m.edsoo.ru/00add9d4
O060011eHNE U bubmuoreka [LJOK
15 . http
CHCTEMATH3AIIHA SHARHIH s://m_edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
bu6mmoreka [JOK
«Perienue
16 hitp
IKCHCPUMCHTAIILHBIX s://m.edsoo.ru/00addbfa
3a1a9»
Konrponbnas padora Ne2
10 TeMe
bu6mmorexa [JOK
17 «OIIEeKTpOIUTHYECKAs hitp
JUCCOLUALHS. s://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKLIUU B
pacTBopax»
OO01as xapakTepucTUKa
bu6mmoreka [JOK
rajoreHoB. XuMHUECKUE
18 . http
CBOWCTBA Ha IpUMeEpE s://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBogopoa. CossiHast bu6mmoreka [JOK




KHUCJI0Ta, XUMHYCCKHEC

CBOMCTBA, MOJyYEHHUE Ap
> TTOTY ’ s://m.edsoo.ru/00ade104
MIpUMEHEHNE
[TpakTrueckas pa6ora Ne 2
bu6mmoreka [JOK
20 1o reme «Iloxyuenue hitp
COJIAON KH,(_:HOTI:I’ s://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONUCTB»
Beruucnenus no
bu6mmoreka [JOK
YpaBHEHHUSAM XUMHUUYECKHUX
21 . http
DCAIHITH, CCII OMHH 13 s://m.eds00.ru/00ade488
peareHToB J1aH B U30BITKE
Bbu6mmoreka [JOK
” OO6m1ast xapakTepucTUKa it
aup
PACMEHTOB VIA-rpymIieI s://m.edsoo.ru/00ade64a
AnnoTponHsbie
MO (PUKAIIIN CEPHI.
¢ P N bu6mmoreka [{OK
3 Haxosxnenue cepsl u eé http
COC/MHCHTHH B Hva/Ipo,I[e. s://m.edsoo.ru/00ade64a
XHUMHYECKHE CBONCTBA
cepol
CepoBonopoj, CTpoeHue, bubnuorexa [JOK
24 (bU3HYEeCKHEe U XUMHUYECKUE http
CBOIMCTBa s://m.edso0.ru/00ade802
Oxcuppl cepsl. CepHas
bu6mmoreka [JOK
)5 KHCTI0Ta, GU3NYECKUE U htp
XHMITHECIHE CBOHCTRa, s://m.edsoo.ru/00adea28

MIpUMEHEHNE




XHUMUYECKUE PEaKIInH,
JIeKAIe B OCHOBE

HPOMBIIIJIEHHOTO cIIoco0a bubnuoreka [IOK
26 | mnomy4yeHHs cepHOM http
KHUCJIOThl. XUMHYECKOE s://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaroIEen
Cpelibl COEIMHEHUSIMH CEepPbI
Brruucienue MaccoBoii bu6mmnoreka [JOK
27 | [nonu BbIXOAA MPOJYKTa http
peakunuu s://m.edsoo.ru/00adec8a
OO1as xapakTepucTUKa
3JIeMEHTOB V A-TpyIIIbI. bubmuoreka [JOK
28 | AB3ort, pacnpoCTpaHEHHUE B http
npupoze, Gu3ndeckue u s://m.edsoo.ru/00adeea6
XHMHYECKHUE CBOMCTBA
AmMmuak, ero pusnyeckue bubnnoreka [JOK
29 Y XMMHUYECKHE CBOMCTBA, http
[IOJIy4YE€HHUE U IIPUMEHEHUE s://m.edso00.ru/00adf004
[TpakTuyeckas padora Ne 3
1o teMe «llomyuenue bubmorexa [OK
30 http
aMN{,HaKa’ FSYHEHHE €10 s://m.edso0.ru/00adf180
CBOMCTB»
A3OTHas KHCI0Ta, €€ bu6mmoreka [JOK
31 ¢busnuecKkre 1 XUMHYECKUE http
CBOMCTBA s://m.edso00.ru/00adf306
32 Hcnonb3oBanne HUTPATOB bubmuoreka [JOK

U COJIEMl aMMOHUS B

http




KaueCTBe MHUHEPATbHBIX
ynoOpeHuii. XuMru4eckoe

3arpsi3HEHUE OKPY KaroIIen s://m.edso0o.ru/00adf518
Cpeabl COeTMHEHUSIMU
azota
docdop. Oxeun pochopa
bop docthop bu6mmoreka [JOK
13 (V) u pocdopnas kucnora, htt
hitp
q)HszquKI/Ie 1 XHMITHECKHE s://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YEeHUE
Hcnonb3oBanue pocdaron
B KQ4€CTBE MUHEPATIbHBIX bubnunoreka [JOK
34 | ynoOpenuil. 3arps3HEHHE http
IIPUPOJHON Cpebl s://m.edsoo.ru/00adfc20
dbocharamu
Yraepon,
bu6mmoreka [JOK
pacnpocTpaHEeHHE B
35 " htp
1prpose, quECKHe 1 s://m.edsoo.ru/00adfd9¢
XHUMUYECKHE CBOWCTBA
Oxcuppl yriaepoaa, ux
¢busnueckre 1 XUMHUYECKUE bubnuoreka [IOK
36 CBOMCTBA. DKOJIOTHYECKUE http
pOo0OJIeMBI, CBSI3aHHBIC C s://m.edsoo.ru/00adfebe
okcusoM yriepoaa (IV)
. bu6mmoreka [JOK
VYronbHas KUCI0Ta U €€
37 hitp
co s://m.edsoo.ru/00ae006¢
38 [TpakTuueckas padota Ne 4 bubmuoreka [JOK




o teme "l[lonydenue
YTJIEKUCIIOTO Ta3a.
KauecTBennas peakus Ha
KapOoHaT-1oH"

http
s://m.edsoo.ru/00ae027¢

HepBOHa‘-IaJIBHLIC IIOHATHUA

bu6mmoreka [JOK
00 OpraHuYeCcKux
39 elllecTBaxX KaK 0O hotp
B TBax Kak
B s://m.edsoo.ru/00ae054¢
COEMHEHHUSX YIJIepo/ia
. bu6mmoreka [{OK
KpemHnii u ero
40 coenHe http
JUHHCHIA s://m.edsoo.ru/00ac080a
[Tpaktryeckas padora Ne 5.
Pemmenne
bu6mmoreka [IOK
AKCIEPUMEHTAJIbHBIX 3a/a4
4l mo Teme «Bakueiiime ttp
s://m.eds00.ru/00ac0bf2
HEMETAIIBL K MX
COCIMHEHHM S
Kontponbhas padota Ne3
. bu6mmoreka [IOK
o Teme «Bakneiiume
42 . http
HEMCTAJUIBL 11X s://m.edso00.ru/00ae0el8
COCMHEHUS
43 OO6m1ast xapaKTepUCTHKA bubmuoreka [{OK
XAMHYECKHUX DJIEMEHTOB — http
METaAJUIOB. MeTayuinueckast s://m.eds00.ru/00ae103¢e

CBsA3b U MCTAJJIMYCCKAaA

KpucCTajllinuecKasd pCH_IéTKa.

dusuueckue cBoiicTBa




METAJIJIOB

XUMHUYECKHE CBOUCTBA

bu6mmorexa [JOK
METaJLJIOB.
440 y http
HeKTpOXHI\queCKHH A s://m.edsoo.ru/00ael 156
HaIpsHKEHUN METalIOB
O61ue crnocoObl
MOJIyYEHUSI METaJUIOB.
CnaBsl. Berancnenus mo bu6mmoreka [JOK
45 YpaBHEHHUSAM XUMHUUYECKHUX http
peakuuii, eciiu OUH U3 s://m.edsoo.ru/00ael 156
pEareHTOB COAEPIKUT
puMecHu
bu6mmoreka [JOK
[TonsiTHE O KOppO3UKU
46 hitp
METaILIoB s://m.edsoo.ru/00ael1278
bu6mmoreka [{OK
47 [Ilenounble MeTaILITBI http
s://m.edsoo.ru/00ae14b2
Bbu6mmoreka [JOK
43 OKCHIIBI U THIPOKCHUIBI http
HATPHA 1 KaHA s://m.edsoo.ru/00ae14b2
[llenouno3eMenbpHbIC bu6mmoreka [{OK
49 METAJIIbl — KAJIBIIUNA U http
MarHuu s://m.edsoo.ru/00ael5e8
. bu6mmoreka [{OK
Baxwuerinme coenuHeHUs
50 http

KaJIbIHAS

s://m.edsoo.ru/00ael5e8




O0001IeHNEe U

51
CHCTEeMAaTH3alMs 3HAHUI
’KEcTkocTh BOJBI U buGnnorexa LIOK
52 61 o8 http
CLIOCODBI €€ yCTpaHCHHA s://m.edso00.ru/00ae1886
[TpakTuueckas padora Ne 6 bubmuoreka [JOK
53 o TeMe "KECTKOCTh BOJIbI http
Y METOJIbI €€ yCTpaHeHus " s://m.edsoo.ru/00aclae8
bu6mmoreka [JOK
54 ANroMUHUT http
s://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOICTBA E;IMHOTeKa HOK
aup
OKCHJIA M THAPOKCHIA s://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneszo http
s://m.edsoo.ru/00ac1d86
Oxcuibl, TUIPOKCUABI U Bbu6mmoreka [JOK
57 conu xene3a (I1) u xenesza http
(I1I) s://m.edsoo.ru/00ae35¢6
58 O0600meHue n
CHCTEeMAaTH3alMs 3HAaHUI
59 | IIpaktuueckas pabora Ne 7. bubnmoreka [JOK
Pemenne http
s://m.edsoo.ru/00ae3de8

AKCHEPUMEHTAIBHBIX 33724
no teMe «BaxxHeinme
METAJUIBI U UX




COCNHCHU

Briuucienusa mo
YPAaBHEHUSAM XUMUYECKUX
peaKkuui, eciii OOUH U3

bu6mmoreka [JOK
60 peareHToB J1aH B U30BITKE hitp
WJTU COJICPIKUT HpI/IMGCj/I. s://m.edso0o.ru/00ael750
Boruucnenus maccoBoit
JIOJIA BBIXOJ1a TIPOTyKTa
peakiuu
61 O6006meHue u
cHCTeMaTHu3allusl 3HAHUM
KonTponbnas pabota N4
2 o teme «Baxueine
METaJIJIbI U UX
COCMHEHUS
BemiectBa u maTepuansl B bubmuoreka [JOK
63 MOBCEIHEBHOM KU3HU http
YyeoBeKa s://m.edsoo.ru/00ae3f50
bu6mmorexa [JOK
64 XUMHYECKOE 3arpsA3HEHUE http
KpyKa )51 bl
OKPYHAIOLICH CPenL s://m.edsoo.ru/00ae4270
bubmnoreka [IOK
Ponp xumum B pemeHnn
65 IKOJIOTHYEC 0011e hitp
KOJIOTHYECKHX IT M
1 pooI s://m.edsoo.ru/00ae4270
Pe3epBHBIiT ypoOK. bubnuoreka [JOK
66 O0600meHue n http
cucTeMaTu3anug 3HaHUU s://m.eds00.ru/00ae0d0a




Pe3epBHbIil ypok. bubnuorexa [IOK
67 O06001IeHne U 1 http
cucTeMaTu3alus 3HaHu| s://m.edsoo.ru/00adb33c
Pe3epBHBIit ypOK. bubnunoreka [JOK
68 O06001IeHuE U 1 http
cucTeMaTu3alus 3HaHu| s://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJILHON ITPOT'PAMMBbBI

8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBa
NpoBepPsieMOro
OCHOBHOI'0 0011er0 00pa3oBaHuA
pe3yJbTara
1 ITo teme: «llepBoHauanbHbIE XUMHUYECKHE TOHATUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSATUH: aTOM, MOJIEKYJa,
BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs M HEOAHOPOIHAs),
aTOMHas M MOJIEKYJSipHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOII
1.1 XUMHUYECKOTO 3JIEMEHTA B COCTMHEHHUH, MOJISIPHBIM 00BEM, XUMUYECKas pea
peakuuu COEAMHEHHUS, pEeakUWU pasjoKEHUs, peakUuud 3aMelleHus,
SHAOTEPMHUUYECKUE PEaKuu, TeIIoBol 3 (eKT peakiunu, pacTBOp, MaccoB
KOHIIEHTpAIus) B pacTBOpE
12 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHSATHI U MPUMEH
' BEILECTB U UX IPEBPAILECHHI
13 UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY AJIi COCTaBjieHHs (OpMys Belle
’ peaxuuii
1.4 PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUS MAcChl BELIECTB, MOCTOSIHCTBA C
’ y4€eHHs1, 3aKOHa ABOTaJIpo
1.5 OTIpE/eIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
L6 KJIaCCU(PUIIMPOBATh XMMHUYECKHUE peakuuu (MO0 YUCIy U COCTaBy y4yacTBY
’ TEmIoBoMYy 3P deKTy)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEHTa Mo (popMyJie COeUHEH
1.9 BBIUKCIISTH MAaCCOBYIO JIONIO BEIIECTBA B PACTBOPE
110 NPUMEHATh €CTECTBEHHOHAYYHbIE METONbl TO3HAHMS — HaOJIO/IeHNE,
' AKCTICPUMEHT (PEabHBIM U MBICTICHHBIN )
2 Ilo Teme: «Baxnelne npeacTaBUTEIN HEOPTaHNYECKUX BEILIECTBY
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: OKCUI, KUCJIOTa, OCHO
2.2 OIpPEAEIIATh NPUHAUIEKHOCTD BELIECTB K ONPENEIEHHOMY KJIacCy COSUHEH




2.3

KJ'IaCCI/I(bI/II_[I/IPOBaTB HCOPraHUYCCKUEC BCIICCTBA

24

XapaKTCPU30BaATh (OHI/ICLIBaTL) 06]].[1/16 XMMHYECKHE CBOMCTBA BEIISCTB pas

OINMMCAHUC TTPUMEPAMHU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX XUMU

2.5

IMPOTrHO3UPOBATH CBOMCTBaA BECIICCTB B 3aBHCHMOCTH OT HX KadCCTBC
MMPOTCKAHUA XUMHUUCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX

2.6

CJIeZIOBaTh TpPABWJIaM MOJb30BaHUA XMUMHUYECKOW MOCynoi u jabopaTop
npaBuWiIaM OOpAIeHUs! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH IT
XMMHUYECKHX OIBITOB IO IMOJYYECHHIO U COOMpPAHHIO ra3000pa3HBIX BeI]
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEIEIEHHOM MAaCCOBOW JIOJIEH pacTBOPEH
IIPOBOJUTHE XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PAaCTBOPOB

UHIMKAaTOpOB (JIakMycC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)

2.7

IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUECKOM peakiuu

ITo teme: «Ilepuonnueckuil 3akoH u Ilepuonnueckas cucreMa XUMHUYECKUX

CTpOGHI/Ie aTOMOB. XHMHUYECKas CBA3b. OKHCIUTEIFHO-BOCCTAHOBUTCIBHBIC

3.1

pPacCKpbIBaTb CMBICII OCHOBHBIX XUMHYCCKUX MMOHSATHUM: AApPO aToMa, 3JICK
Op6I/ITaJ'H>, paauyCc atomMa, XUMHYCCKAsA CBA3b, TMOJAPHAA W HCIL
QJICKTPOOTPUIATCIIBHOCTD, MOHHAA CBsA3b, NOH, KATUOH, aHNOH, CTCIICHb OKU

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTL XUMHNYCCKHUE 3JICMCHTbBI

3.3

OINMCHIBATh M XapakTepu3oBaTh TaOnuuHyio ¢opmy llepuognueckoi cuc
pa3nyaTh MOHATHS «TJaBHasg moArpymnmna (Arpymnma)» U «1mobodHas MOAT
«OOJIBIIINEY NIEPUOJIBI

3.4

packpeiBath cMbichn Ilepumomnueckoro 3akoHa J[.MI. Menneneesa:
nepnozmquKoﬁ 3aBUCHMOCTH CBOUHCTB XHMHYECKHX DJJIIEMEHTOB OT HX

CHUCTEMCEC

3.5

COOTHOCHTh 0003HaueHMs, KOTopsle uMeroTcs B Ttabmune «llepuonn
anemeHToB J[.M1. MeHeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS
(coctaB u 3apsn s1pa, 00IIee YUCIIO SIEKTPOHOB U PACIIPECIIEHIE UX T10 AT

3.6

OMpPEACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX

3.7

OIPCACIIATL BUL XHUMHYECKOM CBS3U (KOBaHGHTHaSI n I/IOHHaH) B HCOpraHn4ic

9 KUIIACC

Koa nposepsiemoro
pesyjbTara

IIpoBepsieMble MpeIMeTHBIE Pe3yJbTATHI OCBOECHHSI OCHOBHOM 00pa3o
OCHOBHOTI0 00111er0 00pa30BaHusA

1

IIo Teme: «BGH_ICCTBO 1 XUMHWYCCKaAs pCaKIUsI»

1.1

PAaCKpbIBATb CMBICII OCHOBHBLIX XHMHYCCKHUX MMOHSTHM: pacTBOp,




QJICKTPOJUTHUYCCKAsA Aucconuanus, p€akKuuu HOHHOI'O O6M€Ha, KaTaJiu3
O6paTI/IMI>Ie u H606paTI/IMBIe p€aknun, OKHCIHUTCIbHOBOCCTAHOBUTC.
BOCCTAHOBUTCIIb, OKHUCJIICHUC H BOCCTAHOBJICHHC, aJIJIOTPOIIUS, aM(b
(KOB&J’IGHTH&H, HMOHHas, MCTaJ'IJ'II/I‘IeCKaH), KpUCTaJUIMICCKasd peméTKa,
pCaKInuu

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKHUX MOHATUU H
OIIMCaHHUH BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBIISITh yPAaBHEHUS AJICKTPOJUTUYECKON HUCCOIMAINU KHUCIIOT,
COKpaIlEHHbIE YpPAaBHEHUS PEeaKIMii HOHHOTO 0OMeHa

1.4

pacCKpbIiBaTb CYHIHOCTb OKHCJIUTCIBbHO-BOCCTAHOBUTCIILHBIX PCaKIU

ANEKTPOHHOTO OallaHCa ITUX peaKIui

1.5

MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOM peakiun

Ilo Temam: «HemeTaiuisl M UX coeTMHEHUS» U «MeTajuibl 1 UX COEIUHEH

2.1

XapaKTCpPU3oBaThb (OHI/ICBIBaTL) 06H_II/IG n CHCL[I/I(I)I/I‘IGCKI/IC XHUMHUYCCKUC
BCIICCTB, MOATBCPIKAAsA OIMUCAHUC TPUMEPAMU MOJICKYJISIPHBIX U NOHHBI
XHUMHUYCCKUX peaKI_[I/Iﬁ

2.2

COCTAaBJIAThL YpPaBHCHHA peaKIII/IfI, MOATBCPKAAIOIMUX CYHICCTBOBAHHNC
BCIICCTBAMM PA3JIMYHBIX KJIACCOB

2.3

MPOTrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCH
XHUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX
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CIIEZIOBaTh MPaBHUJIaM TIOJB30BAHUS XMMHYECKON MOCYAOH M JabopaTop

IpaBrJIaM O6paHIeHI/I5I C BCIICCTBAMH B COOTBECTCTBHUU C MHCTPYKUIUAMU
XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMpPAHUIO Tra3000pa3HBIX BE
rasa)

2.5

MIPOBOJIUTH PEAKLUH, MOATBEP)KIAIOIINE KAayeCTBEHHBIH COCTaB pasi
OTBITHBIM MYTEM XJIOpUA-, OpoMuz, HoaAua, KapOoHat, (ocdar, cuin
KaTUOHBl AaMMOHHS, HOHBI HW3YYEHHBIX METAJUIOB, MPUCYTCTBYIO

HCOPTraHNYCCKUX BCIICCTB

[To Teme: «XuMus 1 OKPYIKaAOIIAsL CpEay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMHuueckux nonsatuil: I[1/IK Bemecrtna; k

3.2

HpI/IMeHSITI) OCHOBHBIC OHepaHI/II/I MBICHHT@HBHOﬁ OCATCIIBHOCTU —
000011IeHIEe, CUCTEMATU3AIINIO, BBISIBJICHUE MPUIMHHO-CIEACTBEHHBIX C
BCIICCTB U XUMHNUYCCKHUX peaKHHﬁ; eCTeCTBeHHOHaquBIe METOObBI ITO3HA

MOJIETTUPOBAHUE, SKCIIEPUMEHT (pPeasibHbIM U MBICIICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HPOBepﬂeMLIﬁ IJIEMEHT COAECPKaAaHUSA

HepBOHa‘-IaJIbHI:IC XUMHNYCCKUC ITOHATUA

1.1

[Tpenmer xumuun. Ponp XuMHM B )KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK. Tena u B

BCIICCTB. ArperaTHoe COCTOSIHHEC BCIIICCTB

1.2

[Tonsitue 0 MeToax no3HaHusi B XuMuu. Yuctele BeniecTBa U cmecu. CriocoObl paszfe

1.3

ATOMEBI 1 MOJICKYJIBI. XuMuueckre 3jaeMeHThl. CHMBOJIBI XUMHUECKHX DJIEMEHTOB.

ATOMHO-MOJIEKYJISIPHOE YUYECHHE

1.4

Xumnueckast Gopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
OtHocutenbHast atToMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBast

COCAMHCHUU

1.5

KomnuectBo BemectBa. Mosb. Mosspaas Macca. B3auMoCBsI3b KOJTMYECTBA, MAacChl
BenlecTBa. Pacu€Tsl o Gopmynam XUMHUUYECKUX COETMHEHUI

1.6

duznyeckre U XUMHAYECKHE SBICHUSI. XUMHUUecKas peakuus u e€ IMPU3HAKH. 3ako

Xumnueckue ypaBHeHus. Kiaccudukanms XUMUYEeCKAX peakIuii (CoeAMHEHMsI, pa3il

1.7

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCYAOH, C MpaBUiIaMu pad
oOpamieHuss ¢ JgabOpaTOpPHBIM O0OpYJOBaHHEM, H3yUYCHHE U oOmnucaHue ¢u
HEOPraHMYECKUX BEIECTB, HaboqeHNe PU3nUecKuX (TU1aBlieHUE BOCKA, TasHUE JIb]T
KUIIEHWE U KOHJIEHCAIMsl BOAbI) W XUMHYECKHX (TOpEHHE CBEYM, IpOKa
B3aMMOJICIICTBHE MeJa C KHUCJOTOH) SIBJICHWM, HAOJIOJACHHE U ONHCAHHUE MPU3H
peakuuil (pas3jioKeHHE caxapa, B3aUMOJICHCTBUE CEPHON KHCIOTHI C XJIOPUIOM O
meau(Il) mpu HarpeBaHuu, B3auMOCHCTBUE kee3a ¢ pacTBopoMm cos meau(Il),
cMmeceil (C TOMOIIbI0 MarHuTa, GUIbTPOBAHUE, BBIMIAPUBAHUE, TUCTHIUISAIUS, XPOMAT
MOBApEHHON CoNM, HAOJIIOIEHWE M OINKCAHUE PE3YJbTATOB IPOBEJICHUS OIIbI
COXpaHEHUS MACChI, CO3IaHNE MOJIeTICi MOJIEKYJ (IIapOCTEP>KHEBBIX)

Baxueliye npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kucnopoa — sieMeHT M MpocToe Beliec
npupoje, hpusnueckue U XuMU4eckue cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipu
MOJTyYeHHUsl KUCJIOpoJa B Ja0OpaTOpHH U MPOMBINUIEHHOCTH. KpyroBopor ku
AITOTPOITHAS. MOAU(HUKAIUS KUCIOPOIa

2.2

TeroBoil >PQPeKT XUMHUUECKON peaklud, TePMOXHMUYECKHE YpaBHEHHUS, IK30-
TormBo: yronb u MeTaH. 3arpsi3HeHHE BO3/lyXa, YCHIICHHE ApHUKOBOTO YQeKTa, p
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Bonopon — anemeHT u mpocroe BemiecTBo. HaxokneHune Bogopoaa B mpupoae, husu
MIPUMEHEHHE, CIIOCO0BI OTy4YeHUs. KUcmoTsl 1 comu
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MossipHblit 00bEM Ta30B. Pacu€Thl M0 XUMHUECKUM YPABHEHUSIM

2.5

dusnueckre cBONCTBa Bojbl. Boma kak pactBoputenb. PactBopsl. HacblieHHbI
PactBopuMoOCTh BelecTB B Boie. MaccoBas A0 BEIIECTBA B pacTBOpPE. XUMHUYECK
Ponb pacTBOpOB B MpHpoje W B KU3HH yesnoBeka. KpyroBopor BoAbl B MpUPO/IE.
OxpaHa 1 04HCTKa MPUPOIHBIX BOJ]

2.6

Knaccudukanus Heoprannmueckux coeaumaennid. Oxcuapl. Knaccudukaus okcuioB
KHUCTIOTHBIE, aMQOTepHbIE) U HeconeoOpasyrwmue. Homerknarypa okcunoB. Ousnd
okcua0B. [loyuenne okcuaoB

2.7

OcnoBanus. Knaccugukanuss OCHOBaHMM: IMIETOYM U HEPACTBOPUMBIE OCHOBAHU

Pu3nYeCKre U XMMUYECKUE CBOWCTBA OCHOBAHUU. [lonyuenune ocHoBaHM

2.8

Kucnotsl. Knaccudpukanus kucnor. Homenknatypa kucior. Ousndeckue U XuUM
aktuBHOoCcTH MeTaioB H.H. bekerosa. [lonydeHnne kucior

2.9

Comu. Homenknarypa coneil. dusnueckue 1 XUMHUYECKUE CBOMcTBaA coueld. [lomyuen

2.10

I'eneTndeckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XHUMHUUYECKUN DKCIEPUMEHT: KAa4eCTBEHHOE OIPENEIICHUE COJEpKAHUSA KHUCIIO
cobupaHue, pacro3HaBaHUE U U3yYeHHE CBOMCTB KUCIOPOAA, HAOII0AeHHE B3aUMO/]
Y YCIIOBHMSI BO3HUKHOBEHHS U MPEKpAIICHUs ropeHus (1oxapa), 03HaKOMJIEHHUE C O
UX CBOMCTB, NOJy4YEeHHE, COOMpaHUE, paClO3HAaBaHUE U HM3YUYEHUE CBOICTB BOJOPO
Bogopoaa ¢ okcuaoM meau(ll) (Bo3MOXHO HCIONB30BAaHUE BUACOMATEPUATIOB), H
KOJINYeCTBOM | MoOJb, HccienoBaHHEe OCOOCHHOCTEW pacTBOPEHMs BEILECTB C
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEH pacTBOPEHHOIO BEIIl
MeTaJulaMU (HaTpueM M KaJibIieM) (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB),
U IIeNoYeld C MOMOUIbI0 MHIUKATOPOB, HCCIeI0BaHUE OOpa3loB HEOPraHHMYECKUX
HaOJIr0/IeHNe U3MEHEHUS OKPacKH MHAMKATOPOB B PaCTBOPAX KUCIOT U IIEJIOYEH, U3
menu(Il) ¢ pacTBOpoM cepHOW KHCIOTBI, KHCIOT C MeETallslaMM, peaKIui
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTaula JpYyruM U3
HKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe «BaxHenme Ki1acchl HEOPraHUYECKUX COSIUH

Ilepnonnueckuil 3akoH u Ilepnoanueckas cucteMa XMMU4ECKUX di1eMeHToB [[.1. Me

Xumundeckas ¢BI3b. OKUCIHTEILHO-BOCCTAHOBUTEILHEIE pcakuuu

3.1

HepBHe IIOIIBITKH Knaccn(bmcaupm XUMHUYECKHNX dJIeMeHTOB. [ToHsATHE O rpymmax cx
MEJIOYHO3CMCEIIbHBIC METAJIJIbI, I'aJIOTCHBI, HHCPTHLIC I‘aBBI). SHGMGHTBI, KOTOPELIC 00

TUIPOKCHIBI

3.2

Ilepunonnueckuii 3akoH. [leprnoguyeckas cucrema xumudeckux iemeHTos .M. Me

JUIMHHONIeproaHas ¢opMbl lleproanyueckoil cUCTEMBl XMMHYECKHX 3JIEMEHTOB

rpynibl. OU3NYecKnii CMBICI MOPSAAKOBOIO HOMEpa, HOMEPOB NIEPUOJIA U TPYIIIBI 371
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Ctpoenne aroMoB. CoctaB aroMHbIX siep. M3orombl. Dnextponsl. CtpoeHue 3
nepBbix 20 xumuyeckux saeMeHToB [lepumonnueckoit cucremsl .M. Menpaeneena.
AJIEMEHTa Mo ero nosoxkeHuto B [lepuoanyeckoii cucrteme .M. Menaeneena

3.4

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XMMHUYECKHMX JJIEMEHTOB, METall
CBOICTB IO rpymnmnam M nepuojam. 3HaueHue llepnonnueckoro 3akona u llepuon
AJIEMEHTOB JJIs pa3BUTHs HAyKU U npakTuku. [I.11. Mennenees — yu€HbIi U rpaxxian

3.5

Xumuyeckasi cBsi3b. KoBaneHTHas (moyispHass M HEMOJSIpHAsi) CBSI3b. OIEKTPO
sneMeHToB. loHHas CBS3b

3.6

Crenenp okucieHUsA. OKHCIUTEIBHOBOCCTAHOBUTEIHLHBIC pPCaKunu. Hpoueccm

OKHCIIUTEIN U BOCCTAaHOBUTEIN

3.7

XUMHYECKUI SKCIICPUMCHT: H3YUCHUC o6pa3u0B BCIICCTB MCTAJIJIOB U HEMCTAJLIIO
ONUHKa C pacCTBOpaMH KHUCIOT H H.ICJ'IO‘IGIZ, IMPOBEACHUEC OIIBITOB, WJIJIFOCTPHUPYIO
BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pCaKknnu pa3jIoKCHUA, COGI[I/IHGHI/UI)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

BemecTBo 1 XuMHuecKas pcaKnus. HOBTOpeHI/Ie

1.1

Ilepnonnueckuil 3akoH. lleproauyeckas cucreMa XUMHUYECKHUX 3iieMeHToB JI..
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHUYECKHMX JJIEMEHTOB INEPBBIX TPEX I

COEIMHEHUI B COOTBETCTBUU C MOJOKEHUEM 3JIeMEHTOB B [leprnoanueckoit cucreme

1.2

CrpoeHue BelecTBa: BUbl XUMUYECKON CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
OT TUIA KPUCTAIUTMYECKON PEIETKH U BHJIa XUMUUecKo# cBs3u. Kimaccudukanus u
BELIECTB (MEXIyHapoaHas U TpUBUAJIbHAsA). XUMUUYECKHUE CBOWCTBA BEIIECTB, OTHO

HCOPTaHNUYCCKUX COGHHHGHHﬁ, IFCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XMUMHUYECKUX peakluid N0 pa3IMyHbIM MPU3HAKaM (IO YHCIY U CO
BELIECTB, 10 TEIJIOBOMY 3 (EKTy, 10 U3MEHEHHUIO CTENEHEN OKUCICHHSI XUMMUYECKU
[0 YYacTHIO KaTajlu3aropa). DK30- U DHJIOTEPMUYECKHE PEaKUUU, TEPMOXUMHY

CKOPOCTH XMMHYECKOU PEAKIINH

1.4

[Tonstne 00 OOpaTHMBIX M HEOOpPATHMBIX XMMHUECKUX peakuusx. lloHsTHe o
peakiuax. [loHsTHE O XMMHYECKOM paBHOBeCHH. (DaKTOpPbI, BIUSIONIME Ha CKO

IMMOJIOKCHUEC XUMHUYCCKOI'O PAaBHOBCCHA

1.5

OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIC PEAKIIUU, DJICKTPOHHBIN OajJaHC OKHCIUTEIbH
CocraBneHre ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMKA C HCIIOJB3

Oaanca

1.6

Teopusi ANEKTPOIUTUYECKOW IHUCCOLMALMU. ODJIEKTPOJIUTHI U HEDIEKTPOIMUTHI.




JUCCOLIMAIIMU BEIIECTB C Pa3IMYHBIMHM BHJIaMU XMUMHUYECKON CBsi3U. CTereHb IHcC
ANIEKTPONUTHL. Peakiuu HOHHOrO oOMeHa. YCIIOBUSI TPOTEKAHMS PEaKIHii

COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuii. CBoWCTBa KHCIOT, OCHOBaHUN U CO
AIIEKTpONIMTUUECKON Aucconuanui. KauectBennslie peakiiuu Ha HOHBL. [loHATHE O T

1.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMJICHHUC C MOJACIIAMU KPUCTAJUIMYCCKUX peméT

METAJIJIOB 1 HCEMCTAJJIOB (F pa(i)I/ITa u anMa3a), CJIOKHBIX BCHICCTB (XJ'IOpI/II[a HaTpu
CKOpPOCTH XUMHYIECKOMN pCaknun OT BO3JICHCTBUSA Pa3JIMIHBIX (I)aKTOpOB; HCCJIIC
pacTBOpPOB  BCHICCTB, IIpoONCCCa aAUCCOLMAllMM  KHUCIIOT, menode ©  cojel
BI/I,ZLGOMaTepI/IaJ'IOB); OPOBCACHUC OIIBITOB, WIUIIOCTPUPYIOIIHUX IIPHU3HAKU IPOTCKaA
(O6pa30BaHI/IC ocCaaKa, BBIICICHUEC I'a3a, 06pa3013aH1/1e BOI[BI); OIIBITOB, UJUTFOCTPUPY
BOCCTAaHOBHTCIIbHBIX peaKLII/Iﬁ (FOpeHI/Ie, pcakuuu pa3iI0KCHUA, COGI[I/IHCHI/DI); |y
BCIICCTB C ITIOMOIIIBIO KaYCCTBCHHBIX peaKLII/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbH

HemeTtannel 1 uX coeTMHEHUS

2.1

OO0mast xapakTepucTUKa rajgoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEepHbIE

U (Qu3NuecKue CBOMCTBAa TPOCTHIX BELIECTB — TaJOreHOB. XHUMHUYECKUE C
(B3aMMOJEHUCTBHE C MeETaJyIaMH, HEeMeTajlaMu, Mieiaoyamu). Xioposojopoa. C
CBOMCTBA, IOJYy4YEHHE, NPUMEHEHHE. JlelicTBUE XJIOpa M XJIOPOBOJAOpPOAA Ha Op

XJIOPpUABI U UX HAXOXKJACHUC B IIPUPOAC

2.2

OOmas xapaktepuctuka 531eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOEHHUS a
okucnenus. CtpoeHue U (U3MYECKHE CBOMCTBA IMPOCTBIX BEHIECTB — KHUCIO
MOIUGUKAIMM KHUCIOpoAa U cepbl. XHUMHUYecKue cBoicTBa cepbl. CepoBoaop
XUMu4eckue cBorcTBa. OKCHIIBI Cepbl KaK MPEeACTaBUTEIN KHUCIOTHBIX OKCHIOB.
XMMUYECKHe CBOHcTBa (0OIIME Kak MpPEeJCTaBUTENs Kiacca KUCIOT W crenupud
JeKalllye B OCHOBE MPOMBILIIIEHHOIO CII0co0a MOMy4YeHUs: CepHOM KUCIOThL. [Ipum
KadecTBEHHasl peakius Ha cynbdar-uoH. HaxoxxaeHue cepsl U €€ COeqUHEHUH B IIPH
OKpY’Kalollel cpesibl COeAMHEHUSIMH cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE BO3[(
NPEOTBPALICHUS
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OOmass xapakTepucTHKa 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOEHHS a
OKHCIIEHHA. A30T, pacHpOCTpaHEHUE B TMPHPOJE, (U3UUYECKUE U XUMHYECKHE C
npupoae. AMMHUAK, €ro (U3MUECKHe W XUMHUYECKHE CBOWCTBA, MOJYYCHHE U TIp
¢u3nueckre U XMMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHAs peakuusi Ha MO
e€ mosryueHue, GU3NIEeCKue 1 XUMHUECKUE CBOMCTBA (00IIMe KaK MPeCTaBUTENs KII
Hcnonp30BaHWe HUTPATOB W COJIEH aMMOHHUSI B KaueCTBE MHHEPAIBHBIX ymoOpe
OKpY’KaIOIIeH CpeJibl COSAMHEHUSIMH a30Ta (KUCIIOTHBIE JJOXK/IU, 3aTrPsI3HEHUE BO3AYX
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®ocdop, amnorponHsle Moaupukanun (ocdopa, dpuznueckue U XMMUYECKHE CB

dochopHas kucnoTa, pusMUecKHMe M XUMHUYECKHE CBOWCTBa, mosydeHue. Mcmosb
MUHEPATBHBIX YI00pESHHIA

2.5

OObmas xapaktepuctuka 31eMeHTOB I[VA-rpymmel. OcoOEHHOCTH CTpOCHHUS a




OKHUCJICHUA. YTIEepo, auIOTpONHble MOAU(UKAINK, PACHPOCTPAHEHUE B IPUPO/L
cBoiictBa. Ancop6uus. Kpyrosopor yriaepoga B mpupone. Okcuisl yriepoja,
CBOIICTBa, J€WCTBUE HA >KUBBIE OPTraHU3MBI, MOJYyYEHUE U MPUMEHEHHE. DKOJIOTHY
okcuioM yriaeponaa(IV); runoresa rino6anbHOro MOTEIUICHUS KJIMMaTa; MapHUKOBBI
e€ conu, ux pU3NYECKUe U XMMUYECKUE CBOICTBa, MOIy4YeHue U npumeHenue. Kaue
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TIPOMBILUIEHHOCTH U CEIbCK

2.6

HepBOHa‘{aJ'IBHLIe MOHATHUS 00 OpTraHUYCCKUX BCHICCTBAX KaK O COCAWHCHUAX Y
AlCTUIICH, 3TAaHOJI, INIMICPUH, YKCYyCHaA KI/ICJ'IOTa). Hx cocTaB U XuMHYECKOE CTpocC
BA’XKHBIX BCHICCTBAX: KHUpAX, 6em<ax, YIJIeBogax — W UX pOJIM B KHU3HHU YCIO
OpPTaHUYCCKUX U HCOPTaHNUICCKUX COE€OUHECHUI

2.7

Kpewmuuii, ero pusndeckre n XuMHUYECKrUe CBOWCTBA, MOJIyueHUe U npuMeHenue. C
O6mue npexacrapnenuss 06 okcunae kpeMuusa(IV) u kpemuueBoii kucnore. Cuiamka
MEAMIIMHE, MPOMBIIIJICHHOCTH. BakHeiliine CTpoOUTENbHbIE MaTepHallbl: Kepam
xene300eToH. [Ipobrempl 6€30MacHOro UCHOIB30BAHUS CTPOUTENBHBIX MaTepHUaAIOB

2.8

XUMHUUECKUH OSKCIIEPUMEHT: H3ydeHHe O0Opa3lioB HEOPraHMYeCKUX BEILIECTB,

NPOBE/ICHUE KAayeCTBEHHBIX pEaKUUil Ha XJIOPUA-MOHBI M HaONIOIEeHHE MPU3H
oTpakaromue (u3ndeckrue M XUMHYECKHE CBOMCTBA TaJIOTEHOB M WX COEIMHEH
BUJICOMATEPHAJIOB); O3HAKOMIIEHHE C 00pa3lamMH XJIOPUAOB (TaJOT€HUIOB); O3HAKO
COCIMHEHUSMH (BO3MOXXHO HCIOJIb30BAaHUE BHJICOMATEPUANIOB); HAOIIOAECHUE PO
JIEMCTBUEM KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHI; U3YYEHUE XUMUYECKUX CBOMCTB
NPOBE/ICHUE KaYeCTBEHHOW peakiu Ha Cyiab(paT-uOH M HAOIIOACHUE MpH3HaKa e&
¢u3nueckuMu CBOWCTBaAMH a30Ta, (ocopa W UX COCOTUHEHUH (BO3MOXKHO HCIT
oOpa3maMu a30THBIX M (HOCPOPHBIX yHOOpEHUi; MmosydyeHue, coOUpaHue, pacro
aMMMaKa; TPOBEJCHHE KAaueCTBEHHBIX peakUuil Ha HMOH aMMOHHS U (ocdar-u
IIPOTEKaHUs, B3aUMOJCHUCTBUE KOHLUEHTPUPOBAHHONW a30THOM KHCIOTBI C MeEIb
BUJICOMATEPHAJIOB); U3YUECHUE MOJIENIeH KPUCTAJUIMYECKUX PEeIIETOK alMasa, rpadu
MPOIIECCOM aIcOPOLMU PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOC
coOupaHue, pacro3HAaBaHUE U H3YyYEHHE CBOWMCTB YIJICKMCIIOTO Ta3a; IpOBeleH
KapOOHAT- M CWJIMKAT-MOHBl U M3y4YCHHE MPU3HAKOB UX IMPOTEKAHMS; O3HAKOMIIE

MPOMBIINIJICHHOCTH,; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC «Baxxneimnue He

MeTaibl 1 X COSIUHEHUS

3.1

0611_[2151 XAaPaAKTCPUCTHKA XUMHUUYCCKHUX 3BJICMCHTOB — MCTAJJIOB HAa OCHOBAHUH HUX
cucreMe xumuueckux anemeHtoB J[.M. MenzgeneeBa u crpoeHusi aromoB. Ctpoe
CBA3b M METAJUINYECKasi KpUCTAJUIMYECKAsl PEIIETKA. DIEKTPOXUMHUECKUN Psiji HAIIp

3.2

®du3nyecKkrue U XUMHYECKHE CBOMCTBA METAJIOB. O6IJ.[I/IC CIIOCOOBI MOJIYYCHUSA M

METAJlJIOB, OCHOBHBLIC CIIOCOOBI 3alUThl UX OT KOPPO3UH. CrnaBel (CTaHL, YYyT'YH,
IMPUMCHCHHUC B 6BITy W IPOMBIINTJICHHOCTH

3.3

[Ilenounble MeTauibl: nojiokeHue B [leprnonueckoi cucteMe XuMHYECKUX SIIEMEHT




HNX aTOMOB; HAXO0XICHUEC B IIPHUPOAC. du3nyeckue U XMMHUYECKHE CBOMCTBA (Ha IIpu
U TUAPOKCHUABI HATPHUA U KaJIU. HpI/IMeHCHI/Ie MICJI0OYHBIX METAJIJIOB U UX COCAMHCHHU
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[IlenoyHoO3eMeNbHBIE METAUIBI MATHUN U KAJIBIIUMI: MOJIOXKEHUE B [lepuoanueckon ¢
J.N. MenneneeBa; CTpOEHUE UX aTOMOB; Hax0xXJAeHUE B npupojae. Gusnueckue u X
Kanblus. BaxuHeimue coequHenns Kanblus (OKCUA, TUAPOKCHI, coin). XKEcTKocTh

3.5

AMIOMUHMI: TIONOKEHHE B HepHOHH‘IeCKOﬁ CHUCTEMEC XHMMHNYCCKHX 3JICMCHTOB I[I/I
HaXOXKJICHUC B IIPHUPOAC. duspdeckre M XUMHYCCKHUE CBOMCTBA alIOMHHHA. AM
THAPOKCHUAA a IIOMUHUS

3.6

Keneso: nmonoxenue B Ileproguyeckoit cucrteme xumuueckux snemeHToB J[.U.
HaxoXxJeHue B npupoje. Pusznueckre U XUMHUUECKUE CBOMCTBA kene3a. OKCHUipl, T
skene3a(lll), ux cocras, cBOMCTBA U MOTyUYEHUE

3.7

XUMUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMd METaJJIOB M CIUIABOB,

U3yueHHE pEe3yJIbTaTOB KOPPO3HH METAUIOB (BO3MOXHO HCIIOJIb30BAaHHE BUJI
B3aUMOJICHCTBHS OKCHUJIA KAJBIHsI M HATPHS C BOAOH (BO3MOXKHO HCIIOJIb30BAaHHUE BH
CBOWCTB XECTKOM BOJIBI; TIpoIlecca TOPEHUs XKele3a B KUCIopoJie (BO3MOXKHO HUCH
NPU3HAKOB TPOTEKAHUSI KAUECTBCHHBIX PEaKIUil HAa HMOHBI (MarHus, KaJbIHs, all
xkeneza(Ill), menu(Il); naGmromeHue M omMUcaHUE MPOIECCOB OKPAIIUBAHUS IUIAM
KaJblisg (BO3MOXKHO HCIIOJB30BAaHUE BHICOMATEPUANIOB); HCCIeI0BaHHE aM(o
ATIOMUHMSI U TUAPOKCHIA IIMHKA; PEIICHUE SKCIEPUMEHTAJBHBIX 3a7ad 10 TeMe
COCIIMHEHUS

XHUMHS ¥ OKpYXKarolas cpeaa

4.1

Hosrie MaTepHrajibl U TEXHOJIOTHUU. BemectBa u MaTcpuaJibl B MMOBCEAHEBHOMN KU3H
be3omacHoe HCIOIBL30BaHUE BEIIECTB U XMMHUYECKUX peaKLlI/Iﬁ B 6BITy. HepBa;I TIOM
OTpPaBJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHMMHMUYECKOE 3arpsi3HEHUE OKpYXKarolleu
pEIIEHNN SKOJIOrMYecKux mpobseM. [IpupoaHble MCTOYHUKU YITIEBOAOPOAOB (Y

MPOJIYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBIIINIEHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT:. U3YUCHUC 06p213]_IOB MaTCpHraioB (CTGKHO, CIIJIaBbI MCTa.




IMPOBEPSEMBIE HA OI'D 110 XUMUWU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Koa nposepsiemoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJbTaTaM 0a30BOro0 y
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs HA 0

1

IIpencrasnenue:

1.1

0 TI03HaBa€MOCTHU SIBJICHUN TNPHUPOAbI, TOHUMAHUE OOBEKTHUBHOW 3HAY
HAyKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTA 00IIeH]
JIESITEJIBHOCTH YeJIOBEKa B YCJIOBUSAX COBPEMEHHOI'O OOILECTBAa; MOHU

JIPYTUX €CTECTBEHHBIX HAYK

1.2

O HayY4YHbIX MCTOHAX IIO3HAHHA, B TOM YHCIIC SKCIICPUMCHTAJIBbHBIX
HUCCIICAOBaHUA BCHICCTB W HU3YUYCHHA XHUMHUUCCKHUX peaKHHﬁ; YMCHUC
0OBSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodecCHOHATBHON AEATENbHOCTH, CBA3aHHBIX C X
TEXHOJIOIUsSIMHU, OCHOBAHHBIMHU Ha HOCTHUXKCHUAX XUMHUYECKOU HAayKH, 9
paccMaTpuBaTh XMMHUIO Kak chepy cBoeil Oymymier mpodeccruoHaabH
OCO3HAHHBIM BBIOOP XMMHUHU KaK MPOQHIBLHOTO IpeIMeTa IMpH Iepe
o01rero oopa3oBaHus

Brnanenue cucremMoil XMMHUYECKUMX 3HAHUW U YMEHHUE IPUMEHSTH CHUC

KOTOpas BKIIIOYACT:

2.1

BOXHEUIIINE XUMHUUYECKUE IMOHATUS: XUMHMUYECKHM 3JIEMEHT, aTOM, MOJie
CJI0’KHOE BELIECTBO, ONHOPOJIHAS M HEOJHOPOIHASA CMECh, OTHOCHTEIIBHE
MaccChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
OCHOBaHME, COJIb (CpeIHsisl), XMMHUYECKas peaKlus, PEeaKklMU COeIUHE
peakIuy 3aMelleHusl, peakuuu oOMeHa, TeIyIoBOM 3¢ ¢eKT peakuuu,
pEaKIMK, pacTBOP, MAaccoBas IO XUMHYECKOTO JJIEMEHTa B COEJ
IIPOLICHTHAsT KOHIIEHTPALUS BEHIECTBA B PACTBOPE, SIPO aTOMA, DIIEKTPO
opOuTanb,  pagdyc  aToMa,  BAJIEHTHOCTb, CTENEHb  OKUCIIEH
UIEKTPOOTPULATENILHOCTh, IOJIApHAs W HENOJsIpHas  KOBAJCHTHA
MeTaJuIn4YecKasl CBSA3b, KPUCTAIIINUECKas pelI€Tka (aToMHasi, HOHHAsl, MET
WOH, KaTHOH, AHHUOH, JJIEKTPOJIMT M HEDJICKTPOJIUT, DJICKTPOIUTHUEC
HMOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENILHBIE PEAKLUH, OKUC
OKHCJIEHME M BOCCTAHOBIICHHUE, JJIEKTPOJIM3, XUMHYECKOE PaBHOBECHE,

peakuuu, CKOpOCTb XMMUYECKON peakiuu, karanusarop, [1JIK, koppo3us

2.2

OCHOBOIIOJIAaratOmye 3aKOHbI XWMHU: 3dKOH COXpPAaHCHUSA MACCHI, II
MeHneneeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOI‘&I{pO




2.3

TCOPUU XUMHUHU:. aTOMHO-MOJICKYJIAPHAA TCOPUA, TCOPUA DJICKTPOJIIUTHUICC

3 Bragenue ocHoBaMu XMMHYECKON TpaMOTHOCTH, BKIFOYAIOIIEH:
yMEHHE NMPaBUIbHO UCIOIB30BaTh U3yUYEHHBIE BEIIECTBA M MaTepHAIIbI
yA0OpeHusi, METaJIbl M CIUIABbI, IPOAYKTHI MEepepadOTKU MPUPOIHBIX
3.1 (yrmst, mpupogHOTO rasza, He)TH) B OBITY, CEIIbCKOM XO35HCTBE, Ha II
3HA4YeHUS KUPOB, OETKOB, YIIEBOJIOB AJII OpraHU3Ma YeJIOBEKa; YMEHU
BEIIECTB U XUMHUECKHX MPOIECCOB Ha OPraHU3M YeJIOBEKa M OKPY KO
3.2 YMEHHE MHTETPUPOBATH XMMHUECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX y4ed
13 HAJIMYUE OMBITa PabOTHI C PA3NIUYHBIMU UCTOYHUKAMHU HH(OpMALIUU TIO
' MOMYJIsIpHAs JTUTEpaTypa, CJI0BapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMEHHE OOBEKTHBHO OIICHMBATh MH(OPMAIMIO O BEUIECTBAX, UX IPEB
' IIPUMEHEHUHU U YMEHHUE UCNOJIb30BaTh €€ ISl pEIICHNs yueOHO-[103HABA
Branenue ocHOBaMU MOHATUMHOIO amnmapara U CUMBOJIMYECKOTO S3bl
4 dbopMyNl HEOpPraHMYECKHX BEIIECTB, YPABHCHHM XUMHUYECKHX PEaKil
HoMeHK1aTypsl (IUPAC u TpuBnanbHoii)
YMeHue OOBACHATH CBSI3b IMOJIOKEHUs 3iemeHTa B Ileproguuecko
5 XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUUYECKHUX 3JIEMEHTOB (COCTaB
AJIEKTPOHOB), PACIPENEICHUEM 3JEKTPOHOB IO SHEPreTHYECKUM YpPO
MEePUOJIOB, KA U KAJIbIIHS
[IpeacraBnenne o NepUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKUX
6 AIIEKTPOOTPHUIIATEILHOCTE), TMPOCTBIX W CIOXHBIX BEIIECTB OT
[leproanueckoit cucteme (B MaJIbIX MEPUOJAX M TIABHBIX MOATPYIIaxX
aToma
7 YMeHnue kinaccupuuupoBarh:
7.1 XUMUYECKUE 3TIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMHUYECKHUE PEAKIIUN
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTb U CTENIEHb OKHCIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsi/i HOHA
8.2 BHJI XUMUYECKOW CBS3U U TUIl KPUCTAJUIMYECKONU CTPYKTYPHI B COETMHEH
8.3 XapakKTep Cpelbl B BOAHBIX PacTBOpaxX BELIECTB (KUCIOT, OCHOBAHUI)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru3oBath (GU3MUECKUE U XUMUYECKUE CBOMCTBA:
9.1 MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJAOPO, rpadut, anmMas, KpeMHHI
' HATpHH, KaJTuil, MAarHWHA, KAJIBIIMH, aTFOMHUHUH, JKeJe30)
9.2 CJIOKHBIX BEIIECTB, B TOM UHCJIE WX BOAHBIX pPacTBOPOB (Boja




CEpPOBOJOPO/I, OKCUBI M TUAPOKCU 1B MeTaioB I-IIA rpymnm, amromMuHu
(IT u III), oxcunpr yraepona (II u 1V), kpemuus (IV), azora u dochop
CEpHUCTas, CEpHasi, a30THCTasl, a30THasI, pocdopHas, yroiapHas, KpeMHHU

MMPOTHO3UPOBATHE U XAPAKTCPU30BATH CBOICTBA BEIIECTB B 3aBUCUMOCTH

9.3 MPUMEHEHUE BEILIECTB B 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOKHOCT
MPEBPAICHUI B pa3IMUHbIX YCIOBUIX
10 YMeHHe COCTaBJIATh MOJICKYJISPHBIC M HOHHBIEC YPaBHEHUS PEAKITU, B TO
10.1 peaxiuit HOHHOTO OOMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
10.3 WJUTIOCTPUPYIOIIMX XUMUYECKUE CBOMCTBA N3YYEHHBIX KJIACCOB (TpyI)
10.4 MOATBEPKJAIOIINX T€HETUUECKYI0 B3aUMOCBSI3b MEX]ly HUMU
11 YMeHue BIYUCIATH (IPOBOANUTD PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MacChl BEIIECTB, Mac
' 3JIEeMEHTa B COCIMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ira3oB
114 M0 YPAaBHEHHSIM XUMHYECKUX PEAKIIUN U HAXOUTh KOJUYECTBO BEIICCTB
' WJIU TIPOYKTOB PEAKITUU
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH ~ METOJJaMHd  HAy4YHOTO TIO3HaHWS  (HAOJIIOJEHUE,
12.1 MOJICIIUPOBAHNE) TMPU HM3YYCHUH BEIIECTB U XHUMHYECCKUX SBICHHUIA;
poOJIEMY | MPEUIOKUTD ITyTH €€ pereHus
122 6e3omacHOM pabOThl ¢ XMMHYECKUMHU BEIIECTBAMU, XUMHUYECKOU
' 000pyJ0BaHHEM
mpaBuUjaMu 0€301acHOTO OOpalleHHs] C BEIIeCTBAMH, HCIOJIb3yEeMbIM
123 MpaBUJaMU TIOBEJEHUS B IESIX COEpexeHUs 3J0pPOBbSI U OKpYXKa
' MOHUMaHWEe Bpena (OMAacCHOCTH) BO3JCUCTBUS HA JKHBBIE OPTraHU3Mb
croco0OB YMEHBIIIEHUS U TIPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS
13 Hanuume mnpakTuueckuxX HABBIKOB ITUTAHHUPOBAHMSI W OCYIIECTBICHUS
AKCIIEPUMEHTOB:
131 W3y4eHHUE M OINucaHue (U3NYECKUX CBOKMCTB BEIIECTB; O3HAKOM
' XUMUYCCKUMH SIBJICHUSAMU; OTBITHI, WILTFOCTPUPYIOIIUE TIPU3HAKH ITPOTE
13.2 M3y4eHue Croco00B pa3eieHus] cMecen
MOJIyYCHUE KHUCIIOpOJia M M3YYCHHE €r0 CBOMCTB; IMOJYyYEHHUE BOIOPO]
13.3 MOJIYYCHUE YTJICKUCIIOTO Ta3a W HM3yYCHHE €ro CBOWMCTB; IOJTy4YeHUE

CBOMCTB




13.4

MIPUTOTOBJICHHE PACTBOPOB C OMPECIEHHON MacCOBOM 0Jiel pacTBOPEH

13.5

NpUMEHEHHE HHIUKATOpPOB (JlakMyca, MeTWIopamwxka u (deHondTta
XapakTepa cpeibl B paCTBOPax KUCIIOT U LIEN0YEH

13.6

UCCTIeIOBaHUE M OIMCAHUE CBOWCTB HEOPraHWUECKUX BEIIECTB Pa3i
B3aUMOJICUCTBHSA KHUCIOT C MeTaJUlaMH, OKCHJaMH METaJJIoB, PacTBOP
OCHOBaHUSIMH, COJISIMU; TIOJy4YeHHE HEPaCTBOPUMBIX OCHOBAHU; BBI
JIPYTHM U3 pacTBOpa COJIH; HcclieAoBaHre aM(pOTEPHBIX CBOMCTB THAPOK

13.7

pElIeHNEe SKCIEPUMEHTAIBHBIX 3adady 1o TemaMm: «OCHOBHbIE
COEIMHEHUI»; «DNEKTPOIUTHYECKAs qucconnanusy; «Baxueimue He

«Bakuelnine MeTamIbl U UX COSTUHECHU

13.8

XAMHUUYECKHE IKCTIEPUMEHTHI, WLTIOCTPUPYIONINE MPU3HAKU MPOTEKAHUS
KAa4eCTBEHHBIE PEaKIMH Ha TNPHCYTCTBYIOIIME B BOIHBIX PAacTBOPAx
nonua-, cyiabdar-, ¢ocdar-, kapOOHAT-, CUIMKAT-aHUOHBI, TUAPOKCHUJ
MarHus, Kajablys, aTIOMHHHMS, kele3a (2+) u kenesa (3+), meau (2+), 1mu

14

VYMmenue:

14.1

MNPEACTaBJIATh PC3YJIbTAThI SKCIICPUMCHTA B (bOpMe BBIBOAOB, A0Ka3aTCJI
BBISABJIATH SMITMPUYCCKUC 3aKOHOMCPHOCTU

14.2

YCTaHaBJIMBATL CBA3W MCKAY PCaJIbHO Ha6JHOI[aCMI>IMI/I XUMHNYECCKUMHU

MPOUCXOIAIINMHU B MAKPO- 1 MUKPOMHUPE, OOBICHATH IPHUNHBI MHOT000




INIEPEYEHD 9JIEMEHTOB COJAEPXXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10 XUMHH

Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHUS
1 ITepBoHayanbHBIE XUMUYECKUE TTOHATHS
1.1 Uwucteie BemecTBa U cMecr. CrocoObI pa3iesieHus: CMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHThI. CUMBOJIbI XUMUYECKHUX 3JIeMEHTOB. [Ipoc
1.3 Xumunyeckas popmyiia. BaleHTHOCTb aTOMOB XUMHUYECKHX AJIEMEHTOB. CTETIEHb OKHUCIIE
1.4 3aKkoH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOcHUTENbHas aroMHas Macca. OTHOCUT
’ MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTA B COEJUHEHU N
L5 KonnuectBo BemectBa. Mosib. MossipHas macca. Momsipabiii 00b€M ra3zoB. Bzanmocss
’ CTPYKTYPHBIX €TUHUII BEIIECTBA
16 ®uznueckue M XUMHUYECKHE SIBICHHUS. XUMHUYECKas peakuus U e€ MPU3HAKU. 3aKO
' XUMHUYECKUE YPABHEHHS
2 [Tepnonnueckuit 3akoH u [lepuoanueckas cucteMa XuMu4ecknx 3ymeMenToB [[.1. Menn
)1 [Iepuonnueckuii 3axoH. [lepronnueckas cucrema xumuueckux snemeHTos .M. Me
) ®u3nuecKuil CMBICI MOPSIKOBOrO HOMEpPa, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA
) Crpoenue atomoB. CoctaB aroMHbIX snep. M3otomnbl. DnekTpoHsl. CTpOCHHE 3IEKTPO
’ 20 xumunueckux 3neMeHToB [lepuoanyeckoii cuctemsl .M. MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHHHM CBOMCTB XMMHUUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEpHU
2.3 aTOMOB, AJIEKTPOOTPULIATEIBHOCTH, METANIMYECKUX U HEMETAUIMYECKUX CBOMCTB) U U
MOJIOKEHUEM 3J1eMeHTOB B [lepuoinueckoii cucreMe u CTPOEHUEM MX aTOMOB
3 CrtpoeHue BeliecTa
31 Xumnueckas cBsi3b. KoBasieHTHas (MOsipHAst ¥ HEMOJISIPHASA) CBSI3b. DJIEKTPOOTPULIATEN
' HNonnas cBs3b. Mertamunueckas CBA3b
) Tunsl KpuUCTaNTUYECKUX PEHIETOK (aTOMHasl, HMOHHAs, MeTajindeckas), 3aBUCUMOCT
' KPUCTAJUIMYECKOW PEHIETKU U BUJIA XUMUYECKOM CBS3H
4 Baxneiiue npeacTaBUTeIn HEOPraHUYECKUX BeECTB. HeMeTasuibl U X COeUHEHUS.
Knaccudukanus 1 HOMEHKIAaTypa HEOPraHUYECKUX COEIMHEHUN: OKCHIOB (coeobpas
4.1 ampoTepHble) U  HecoJeoOpasyrollue; OCHOBaHUM  (WENOYM U HEpacTBOP
(xucnopoacoaepKamye u 0eCKUCIOPOAHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); CONE
47 ®usznueckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPOJA, X
‘ (ocdopa, yruepona, KpeMHHs
43 dusznueckue M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTUS, HATPU

AJIFOMHHHA, KEJIC3Aa. 9J'IeKTpOXI/IMI/I‘leCKI/II71 pAa HaHpH)KeHI/Iﬁ MCETAJlJIOB




dusnyeckue W XHMHYECKHE CBOMCTBA BOJOPOOHBIX COC,I[I/IHGHI/Iﬁ HEMCTAJIOB: X

4.4
aMMuaKa
45 dusnueckue U XUMHYECKHE CBOMCTBa OKCcHIIOB HemeTamwioB: cepbl (IV, VI), azor
' yraepoga(ll, IV), kpemuusa(I1V). ITonyyenne okcu10B HEMETAIUIOB
46 Xumudeckue cBoicTBa OkcuaoB: MeTauioB IA—IIIA rpynm, mwaka, meau(Il) m >xenes
' METAILIOB
47 XUMHUECKUE CBOWCTBA OCHOBAHUH M aM(OTEpHBIX THUAPOKCHIOB (HA HpPUMEpPE THI
' nuHka). [loxydyenne ocHoBaHUM 1 aM(pOTEPHBIX THAPOKCHJIOB
OOue XMMUYECKME CBOWCTBA KHCJOT: XJIOPOBOJOPOJHOH, CEPOBOJIOPOIHOMN,
4.8 ¢dochopHoii, kpeMHUEBOH, yrobHOW. OcoOble XUMUYECKHE CBOMCTBA KOHLIEHTPUPOBAH
[losrydyenne kuciaor
4.9 OO0ume xuMUYeCcKre CBoMcTBa cpetHux coneil. [lomyyenne coneit
4.10 [Tonyuenue, cobupanue, pacrio3HaBaHUE BOAOPOAA, KUCIOPOJIa, AMMHUAKA, YTIIEKUCIOTO
4.11 [Tonyyenne ammuaka, CEpHOM U @30THOW KHUCJIOT B IPOMBIIIIIEHHOCTH. O01I1e criocoob!
4.12 I'eneTnyeckas CBsI3b MEKy KIacCaMy HEOPTraHUYECKUX COCIMHEHUM
5 XHAMHWYECKUE PEAKIUU
51 Knaccudukanuss XUMUYECKUX peakUuil MO Pa3IUYHbIM NPH3HAKaM: 10 YHUCIY U COC
' BEIIIECTB, 110 TEIUIOBOMY 3((eKTy, 0 N3MEHEHHIO CTENEeHEH OKUCICHUS XUMUYECKUX 3T
59 TemoBoit 3¢ ¢dekr XUMHUECKON peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS. OK30-
’ TepMoxuMHyeckre ypaBHEHUs
53 OKHCIUTENPHOBOCCTAHOBUTENbHBIE — peakiuu. OKUCIUTENM U BOCCTAaHOBUTEIIU.
‘ BOCCTaHOBJICHUSI. DJIEKTPOHHBIN 0aJaHC OKHCIUTEILHOBOCCTAHOBUTEIILHON PEAKIINN
54 Teopus >IE€KTPONUTHYECKON aucconranuy. KaTnoHbl, aHMOHBI. DIEKTPOJIIUTHI U HEJJ
’ 31eKTPOJUThl. CTENEHb AUCCOLMALINT
55 Peakuyn monHoro oOMmeHa. YcioBHS NPOTEKaHUs PEAKIUM HMOHHOIO OOMEHa, I0J
' YPaBHEHWs peaKInii
6 XuMUA U OKpYy’Karonas cpeaa
6.1 BemecrBa u maTepuasbl B IOBCEIHEBHOW JKM3HM 4eEJIOBEKA. be3omacHoe HUCIoIb30
’ peakuuii B 1abopatopuu u ObITy. [lepBas oMo Npu XUMHUYECKUX 05KOraX U OTPaBJIEH
XUMHUECKOE 3arps3HEHHE OKpY’Karolled cpelbl (KUCIOTHBIE IOXKIH, 3arps3HeHue
6.2 criocoObl ero npepoTBpauieHus [IpenenpHas nomycTuMas KOHLIEHTpPALUs BEILECTB (
9KOJIOTUYECKUX MTpobiieM. Y crileHHe apHUKOoBOro s dexra, pa3pyueHre 030HOBOIO CJI
[Ipumenenue cepsl, a3orta, pocdopa, yriepoaa, KpEMHHUS U UX COCAUHEHUN B OBITY,
6.3 CeIbCKOM XO3siicTBe. [IprMeHeHHWe MeTauioB W CIUIaBOB (CTallb, YYyTyH, JHOpall
MIPOMBIIIJIEHHOCTH UX coenuHeHuil. [IoHsATHE 0 KOppPO3UH METaIOB, OCHOBHBIE CIIOCOOD
6.4 [IpupoHbIE MCTOUHUKHU YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, He(Th), TPOAYKTHI




POJIb B OBITY U IPOMBIIIJICHHOCTH

HepBOHa‘-IaJ'IBHBIe MTOHATHUSL 00 OpPraHnvYCCKUX BCHICCTBAX KAK O COCAUMHCHHAX YIJICPOJa

6.5 9TaHOJ, TJMIIEPUH, YKCyCHas! KUCIOTa). [loHsATHE 0 OMONIOTHYECKH Ba)KHBIX BEIIECTBAX: K
pOJIM B )KU3HU YE€JIOBEKA
7 Pacuérsr:
7.1 o GpopmyiiaM XUMHUYECKUX COSTMHECHUIN
7.2 Macchl (MaccoBOi) 0K pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUAM




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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