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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO o00Imero oOpa3oBaHHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (peAepaabHOl paboueit MporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mnpeameTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM IMpOrpaMMbl MO XHWMHUH, OMNpPEIETseT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pesynbTaTam oO0y4eHHUs XUMUU Ha YPOBHE I1eJIeH M3YUYeHUs MPeMEeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYyYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0Oy4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI100aTbHbIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupoOBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBieHUs B OOYyYE€HUM XHMMUU OOECHEYMBAIOTCS CleUU(PUKON
COJEpKaHUsl  y4yeOHOro  IpenMeTa, KOTOPBIM  SBISETCS  IE€1aroru4ecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOIO 00Iero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPIaHUYECKOM XHMHMHM U HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX I[OHATUHU
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IIOHATHN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO€ 53THU CHUCTEMBl CTPYKTYpPHO OPraHHU30BaHbl MO IPUHIMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akona . . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HAHMWS PACCMATPUBAKOTCA HA OCHOBE JMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBIOJIHAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U MTOJTyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. V3yueHrne XMMHUM NPOUCXOIUT C NMPUBICYEHWEM 3HAHUU W3
paHee M3YYEHHBIX yueOHBIX MpenmMeroB: «Okpyskatomuit mupy, «buonorus. 57
KJ1Iacchl» U «Pu3nkKa. 7 Kiaacey.

[Ipy wW3yyeHMH XUMHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, IPAKTHUUECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBIL. 3a71a4a
y4e0HOTr0 MpeAMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000LIEHNI MHPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HAayKd, B NPHOOIIEHUU K



HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJCHHOCTb OOYy4YeHHMs Ha CHCTEMaTHYEeCKOe MpUOOIICHHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIlIero MHUpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0BOM
NeSITeJIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAKOIIEW IPUPOLHOU CPEBL;

— pa3BUTHE MOTHBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmero odpasoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaibHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. Du3nMyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BelecTB. [loHsTHE O MeTOoAax MO3HAHMS B XUMHH. UHCTbIE BELIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE BJIeMEHTbl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas hopmysa. BaneHTHOCTh aTOMOB XUMUUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHTeNbHAsd aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTUHEHUM.

Du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamu oOpalleHus: ¢ J1abopaTopHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3OB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOM) SBJIICHUN, HAOIIOIEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (II) npu HarpeBaHuu, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosn Menu (11),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIUS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

Ba:xkHeiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. HaxokneHue kucimopoaa B mpupoie, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Okcunbl. [lpumenenue xkucnopoma. CrocoOsI
MOJIyYeHHUS] KUCIopoda B J1abopaTopuud W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCcaopoaa.



TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyromme. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOPOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHE C 00pa3IiaMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (Bo3moxxkHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWe OCOOCHHOCTEH pAaCTBOPEHHUS BEIIECTB C Pa3IMUHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcunia meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ META/UIAMH, PEaKIUi
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine KIacchl HEOPraHMYECKUX COETUHEHUID.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
U. MenaeneeBa. Koporkonepuoanas u JiuMHHonepuoanas ¢popmel [lepuoguueckoi
cucteMbl xumudecknx snemeHToB JI. M. MengeneeBa. Ilepuonbl W Tpymiibl.
@U3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIHUX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHECHUIO CTENEeHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKIUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOr0 oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakumid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIIME XJIOPUIbI U UX HAXOXKIECHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe CcBOMCTBa cepbl. CepoBOIOPO, CTpOoeHHUE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIy4eHHUsT CepHOM KuciotThl. lIpuMeHeHue cepHOi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALICHHUS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIEC CTETICHU OKHCIICHUSA. A30T, paclpOCTpaHECHHUE B MPHUPOJIE,
bu3nYecKue U XUMHIeCKUe CBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydeHue u npumeHenue. Coiam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOUCTBA, MOJyUYCHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHBIC CTCTICHN OKUCIICHUS. Y TIIEPOI, ATTIOTPOITHBIC MO (DUKAITUH,
pacnpocTpaHeHHE B TIpUpoAe, PU3NUECKHEe U XUMUYIECKHAE CBOMCTBA. AJICOPOITHSI.
Kpyrosopor yriepoga B mnpupoge. Okcuibl yriepoaa, UX (uU3MYecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJyYEHHUE U
pUMEHEHUE. DKOJIOTMYEeCKUe MpoOJieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (IV),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COoiM, WX (PU3NYeCKHe W XHWMHYECKHE CBOWCTBA, MOJYYCHHE WU
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poiii B OKM3HM YeJOBeKa. MaTepualbHOE€ CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHHUM.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npumeHenue. CoenuHenus KpeMHus B npupojie. Oo1mume npencraBieHus 00 OKCuIe
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MIPOMBINIUICHHOCTH. BakHEHIMe CTpOHWTENbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKre M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJACHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W HU3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMu pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IHIPOTHBOTras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHUIMKATHOM HPOMBILUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAss ~ KPUCTAJUIMYECKass  PEImETKa.  DJIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIEeNOYHbIX METAJIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckue 1 XUMUYECKHE CBOWCTBA MarHus U



KaJibI[usl. BaxkHeiiine coeJuHeHUs! KanbIus (OKCUI, TUAPOKCUI, o). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA Xkene3a. OKCUIbI, THIPOKCUIBI U cosn kene3a (I1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMi HA MOHBI: MarHus, KaJIbIUsl, ATFOMUHUS, ITMHKA, sxkene3a (1)
u xenesa (III), menu (II), HaOGmroeHWE W ONMMCAHUE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «BaxHeliue
METaJIJIbl U UX COCAUHCHUSD.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIONB30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUsT XMMHUU B E€IUHCTBE y4eOHOU U
BOCIIUTATEIbHOM JEATENBHOCTA B COOTBETCTBUH C TPAJULIUOHHBIMUA POCCUHCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMHU, IPUHATBIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoOIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALNN 00yYaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  T'OTOBHOCTh  OOYyYarOIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUHd U
pacIIMpEHNE ONbITA ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U Hay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKONM HAyKU B JKU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
MEPENOBBIX JOCTMIKEHHUSIX W OTKPBITUAX MHPOBOM M OTEUYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKaaHCKOr0 BOCIIUTAHMS:

NPEACTABICHUS. O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIIEA0BATENIbCKOM, TBOPYECKOM U IPYTUX BUJAX AESTEIBHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM N€ATEIbHOCTH MpPHU BbINOJIHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a/a4, BBINOJHEHUH XUMHUYECKUX OSKCIIEPUMEHTOB,
CO3JaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO U B3AaMMOIIOMOIIIH
B MPOIECCE ATON yueOHOM AesTENbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHUE
U TOCTYIIKM CBOMX TOBApHILEH C MO3ULIHAHA HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS IOCIEACTBUM NIOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH U COCTaBJISIOLINE
OCHOBY Ul TOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aUMOCBS3AX YEJIIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHWUN IO
XUMHH, HEOOXOuMbIEe i1 OOBSCHEHUS HAOIIOJaeMbIX IPOLIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH MpH  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3MYEeCKOMY U TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTEeH HX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W ypaBHEHHE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH IMPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaracMbI€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, IK30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsI KOHIIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB JI. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCiIo SJIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEaKIi, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Bomopoa M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBI  00BEM,  pacTBOp,  BJIEKTPOJHMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peneéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUUHU, MPEAEIbHO JOMYyCTUMAasi KOHLIEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3iuyuarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEHIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPHUI-, OpPOMUI-, UOIU-,
kapOonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CJICICTBEHHBIX CBSI3€W — JIJII U3YYECHHS] CBOWMCTB BEIECTB M XUMHUYECKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpEeHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumMmeHoBaHHe KoaudecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
pa3/ie/ioB U TEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MporpamMmMbl padoThbI padoThbI
Pa3zgea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
XUMHUA — BaKHas
L1 00J1aCTh €CTECTBO3HAHMS 5 ) bubmnoreka IIOK
' U [IPaKTUYECKOM https://m.edsoo.ru/7f41837¢
JEATENLHOCTH YEJIOBEKA
12 BemiecTBa 1 XuMHueckue 15 1 bubmnoreka IIOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20
Pasnen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellECTB
21 Boznyx. Kucnopog. 6 bubmuoreka [JOK
) IToustie 00 OKCHIax https://m.edsoo.ru/7f41837¢
) Bognopon. Ilonsatue o g 1 bubmuoreka [JOK
' KHUCIIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. 5 | | bubnuoteka [JOK
) ITousTHE 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
bubnunorexa LIOK
24 HEOPraHUYECKUX 11 1 1

COeTUHEHNN

https://m.edsoo.ru/7f41837¢



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

Wroro no pazneny 30

Paznen 3. llepuoguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 31eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

Ilepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
3.1 XHMHYECKHX 3JIEMCHTOB 7
J. . MeHaeneena.
Crpoenue atoma

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢

XHUMHYecKas CBSI3b.

39 OKHUCIUTENbHO- g ) bubnuorexa [JOK
' BOCCTaHOBUTEIILHBIC https://m.edsoo.ru/7f41837c
peakiuu
bu6nuorexa [IOK
n 15
TOTO 1O pasAety https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 3 bubmmorexa OK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 5 5



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

9 KUIIACC

HaumenoBanue

KoaunuyecTBO 4acosB

Ne duekTpoHHbIE (LM (POBbLIE)
pa3/ie/ioB U TEM Konrpoabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
MporpamMmMbl padoThI padoThI
Pa3zne 1. BemecTBo 1 XUMHYECKHE peaKkIul
IToBTOpEHME U
L1 yrayOseHue 3HaHUH 5 1 bubnmnorexka HOK
’ OCHOBHBIX Pa3/eiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa HOK
) p . https://m.edsoo.ru/7f41a636
XUMHYECKUX PeaKIui
DIIEKTPOTUTHIECKAS
13 JIACCOIIHAITHS. g | | but6mmoreka [IOK
' XUMHYECKUE PEaKIuH B https://m.edsoo.ru/7f41a636
pacTBOpax
Hroro no pazneny 17
Paznen 2. HemeTassibl M MX COeITMHEHMSI
OO0mas xapakTepUCTHKa
P p bu6nuorexa [IOK
2.1 XUMHYECKHUX 3JIEMEHTOB 4 1

VIIA-rpynnsl. ['agorenst

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



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

OO61mas xapakTepucTHKa

’ XUMHYECKHX JJIEMEHTOB 6 bubnunoreka LIOK
) VIA-rpynmst. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO0m1as XxapakTeprucTruKa
3 XUMHUYECKHX AJICMEHTOB . bubmuoreka [IOK
' VA-rpymisl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTUHCHHS
OO61as xapakTepuCcTHKa
XUMHUYECKHX JJIEMEHTOB By 10K
noIMoTeKa
2.4 IVA- . Yruepo 8
rp}:HHH repon A https://m.edsoo.ru/7f41a636
KPEMHUH U UX
COCTUHEHUS
Hroro no pazneny 25
Pasnen 3. MeTa/Liibl U UX COeIMHEHUS
31 OO0mue cBoicTBa 4 bubnuoreka [{OK
' METAJLIOB https://m.edsoo.ru/7f41a636
39 Baxnelimme Metauisl 1 16 but6mmoreka [IOK
' UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20

Paznen 4. Xumus U oOKpyKawmas cpeaa



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

BemecrBa u marepuainsl B

bubnunoreka LIOK

4.1
’KM3HH Y€JIOBEKA 3 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE BpeMms 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 [IPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne KounyecTBO 4acoB JJIeKTPOHHbIE
n ara uuppoBbIe
Tema ypoka KoHnTtpoJbHbie IIpakTH4eckue A *p
/ Bcero U3y4eHus: o0pa3oBaTe/bHbIE
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Poias xumuu B bu6mmoreka [IOK
1 JKU3HU yesioBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BELLECTBA Oc
bu6mmoreka [IOK
[TonsiTre 0 MeTOIaX MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHUHI
Te
[IpakTuueckast padora Ne 1
bubmuorexa [JOK
«IIpaBuna paboTsl B 1abopaTopuu
3 . 1 https://m.edsoo.ru/ff0d23
U IpUEMBI 0OpaIeHHsI ¢ de
71a060paTOPHBIM 000PYIOBAaHUEM) o
bu6mmoreka [IOK
YucThle BEelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
Cnoco0nI paznieneHust cMecei e
[IpakTuueckas pabora Ne 2 bubnuoreka [IOK
5 «Pasnenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH TIOBAPEHHOM COJN)» c8
bu6mmorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢



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

XuUMHUYECKHUe AJIEMEHTHI. 3HAK! bubmuoreka [JOK
7 (CHMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmuorexa [JOK
8 [IpocThie U COKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE https://m.edsoo.ru/ff0d2d
50
3aK0H IOCTOSIHCTBA COCTaBa
BEIIECTB. XUMUYECKasi (opMyIia bubmorexa HOK
10 ' pMyIIa. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB .
XAMWYECKHUX JJIEMEHTOB B
OTHOcCuTENbHAs aTOMHAs Macca. bubnuorexa [JOK
11 | OtHOCUTENbHAS MOJIEKYJISIpHAs https://m.edsoo.ru/ff0d32
macca 3¢
MaccoBas 10151 XUMHYECKOTO bubmorexa HOK
12 g https://m.edsoo.ru/ff0d35
AJIEMEHTa B COCIMHEHUH 0c
bu6mmoreka [JOK
KonnuecTtBo BemecrBa. Mob.
13 B https://m.edsoo.ru/ff0d52
Momnspnas macca 30
bu6mmoreka [IOK
dusnuecKkue 1 XUMHUECKUE
14 https://m.edsoo.ru/ff0d37f
SBJICHHS. XUMUYECKasl PEaKIIHst .
[Ipu3Haku U ycmoBUS MPOTEKAHHUS bubmorexa HOK
15 P Y P https://m.edsoo.ru/ff0d3a

XUMHUYCCKUX peaKL[I/Iﬁ

16



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3aKOH COXpaHEHMsI MaCChl bubmumoreka [IOK

16 | BemecTB. XuMHUuyecKue https://m.edsoo.ru/ff0d3b
YpaBHEHUS 88
Berancienus konuuecTBa, MacChl bubmuorexa [JOK

17 | BemiecTBa O ypaBHEHUSM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEaKIHil 08
Knaccudukanus XuMuaecKkux

€aKIMil (CoeIMHEHUS bubmorexa [TOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3iioKeHUs1, 3aMEeICHHUS, 4
oOMeHa) 4
M. B. JIOMOHOCOB — y4€HBbIii- bubnuorexa [JOK

19 | »sumuxiaoneguct. O600IIEHNE U https://m.edsoo.ru/ff0d40
CUCTEeMAaTH3alHsl 3HAaHHHA c4
KonTtponsnast padora Nel mo teme bubnuoreka [IOK

20 | «BemecTBa 1 XUMHUYECKHE https://m.edsoo.ru/ff0d42
peaKIIum» 90
Bo3agyx — cmech razos. CocraB bu6mmoreka [JOK

21 | Bo3myxa. Kucnopox — aieMeHT u https://m.edsoo.ru/ff0d44
npocrtoe BeuiecTBo. O30H 8¢
®dusndeckue 1 XUMHIECKUE
CBOICTBa KHCIIOpOaa (peaKIuu bubmmorexa [TOK

22 P P https://m.edsoo.ru/ff0d46

OKHCIeHus, Topenue). [lousaTue
00 okcugax

14



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

Croco0bl nosryueHus: KUCI0poaa

bubmuorexa [JOK
B JabOpaTopuu 1
23 https://m.edsoo.ru/ff0d49
npoMelnuieHHOCTH. [Ipumenenue o
KUCIIOpoa o
TennoBoii 3 PeKT XMMUIECKOI
peaKkuu, MOHITHE O bubmuorexa [JOK
24 | TEpMOXMMHUYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- U SHJOTEPMHUYECKHIX 90
peaKIusIx
TomnuBo (He(dTh, Yroib U METaH). bubnuorexa [JOK
25 | 3arps3HeHue Bo3Jyxa, CoCOObI https://m.edsoo.ru/ff0d4c
€ro NpeJoTBpaIICHUS 4a
[IpakTrueckast padora Ne 3 o
bu6mmoreka [IOK
teme «[lonydyenue u cobupanue
26 https://m.edsoo.ru/ff0d4ae
KHUCITIOPO/Ia, N3yUYEHHUE eTo )
CBOWCTB» =
Bonopon — anemeHT u mpocToe bu6mmoreka [JOK
27 | BemectBO. HaxoxaeHue B https://m.edsoo.ru/ff0d4d
IPHUPOJIE do
du3nyeckrue U XUMAYECKHE bu6nmoreka [JOK
28 | cBoiicTBa Bogopona. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPO/IA do
bu6mmorexa [IOK
29 | ITloHsTHE O KUCIOTAX U COJSAX https://m.edsoo.ru/ff0d50

d2



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

30

Croco0bl mostyueHus BOJOPOa B

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4d

nabopaTopuu 40
[IpaxTuueckas padora Ne 4 o
bu6mmoreka [IOK
teme «llomydenue u cobupanue
31 https://m.edsoo.ru/ff0d4{4
BOJIOpPO/Ia, U3yUEHHUE ero 5
CBOWCTBY -
Monsipabiii 00BEM ra3oB. 3aKoH bubmmorexa [JOK
32 https://m.edsoo.ru/ff0d54
ABoranpo
2e
Breruncnenus 00béMa, KOJIMYECTBA
bubmuorexa [JOK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WU 20
00BEMY o
Brruncinenus 006EMOB ra3os 110
bu6mmorexa [IOK
YPaBHEHUIO pEaKIIii Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHBIX OTHOIIEHH 03
razoB T
bu6mmoreka [IOK
dusznueckre U XUMHUUECKHUE
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI T
Cocras ocHoBanuii. [Tonstue 00 Bubmorexa IIOK
36 https://m.edso0.ru/ff0d59

HHJUKaTOpax

e2



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

Bona kak pactBopuTeIs.

bubmuoreka [JOK
Hacrlesbie 1 HeHaChIEHHBIE
37 https://m.edsoo.ru/ff0d5b
pacTBOpbl. MaccoBas 10715 40
BEIIIECTBA B paCTBOPE -
[IpaxTuueckas padora Ne 5 o
bubmuoreka [JOK
teme «IIpuroroBiaeHue pacTBOpoB
38 . . . . https://m.edsoo.ru/ff0d5e
C onpeeéHHON MacCOBOM JT0JICH ba
PacTBOPEHHOTO BEIICCTBAY _
b OK
KonTtponpHast padora Ne2 o teme nommorexa [
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopon. Boga» 4
OKcupl: cocTaB, KiaccuGuKanus Bubmiorexa ITOK
40 ’ ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyuyenue u xumMuyeckue bubnuoreka [IOK
41 CBOMCTBA KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCHJIOB 4e
OcHOBaHUS: COCTaB Bubmzorexa LIOK
42 ) ’ https://m.edsoo.ru/ff0d67
KJaccuukanus, HOMEHKIIATypa ca
TlonydeHnue u XUMU4ECKUE Bubmzorexa LIOK
43 vy . https://m.edsoo.ru/ff0d67
CBOICTBA OCHOBAaHUI
ca
Kucnortsl: coctas Brbmrorexa IOK
44 ' ’ https://m.edsoo.ru/ff0dfee

KJaccuukanus, HOMEHKIATypa

2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

[Tonmy4yenue nu XuMH4eCKHE

bubmuoreka [JOK

45 . https://m.edsoo.ru/ff0dfee
CBOMCTBA KUCJIOT )
Conu (cpennue): HOMEHKIATypa, bubmuorexa [JOK
46 | crnocoObl MOJIy4YeHHUS, https://m.edsoo.ru/00ad94
XMMUYECKUE CBOMCTBA 74
[TpakTrueckas padota Ne 6.
Pemienne skcnepuMeHTAIbHBIX bubnnoreka [JOK
47 | 3amad o teme « OCHOBHBIC https://m.edsoo.ru/00ad9b
KJ1acChl HEOPTaHUYECKHUX Tc
COCIMHEHMI»
I'eneTnyeckas CBsI3b MEXKIY bubmuoreka [JOK
48 | xJaccamMu HEOPraHUYECKUX https://m.edsoo.ru/00ad9a
COeTMHEHUU 50
bu6mmoreka [JOK
O0o00mIeHNEe U CHCTEMaTH3aITHSs
49 Hj t https://m.edsoo.ru/00ad9¢c
3HAHUHU
b2
KonTpoasHnas pabora Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIE KJIaCcChI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX COeTMHEHUI" la
IlepBbie MONBITKH
bu6mmoreka [JOK
KJIaccu(puKaum XUMHYECKUX
51 https://m.edsoo.ru/00ad9f

anemeHToB. [IoHsaTHE O rpynax
CXOJHBIX JJIEMEHTOB

fa



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

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuorexa [JOK

52 https://m.edsoo.ru/00ada5
XUMHUYECKHX dj1eMeHToB JI. 1. e
Meunpeneena o
bubmuoreka [JOK
53 | Ilepuonsl, rpynmsl, HOATPYIIIIBI https://m.edsoo.ru/00ada5
2¢
bu6mmoreka [IOK
Crpoenue atomoB. CoctaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX saep. M3oTomnbl 1
CtpoeHue AEKTPOHHBIX
bubmuoreka [JOK
000JI0YEK aTOMOB 2JIEMEHTOB
55 . https://m.edsoo.ru/00ada6
[Tepnoanueckoii cucremst . 1. be
MeHneneepa o
XapakTepucTuKa XUMHYECKOTO
bu6mmoreka [IOK
3JIEMEHTA 0 €T0 MOJIOKECHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepnonnueckoii cucreme /1. Y. 24
MeHneneepa o
3nauenue [lepuoanueckoro
bu6mmoreka [IOK
3aKOHAa JJI Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6o
Y4EHBIN, TIEJIArOT U TpaXkIaHuH o
PesepBHbIil ypok. O600IICHNE 1
P P . bubmuoreka [JOK
cHCTeMaTH3aIns 3HaHMH /
58 https://m.edsoo.ru/00adb3

Bcepocculickas npoBepodHast
pabora

3¢



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

Kontponsnast padora Ne4 o reme
«Ctpoenue atoma. XUMHYECKast

bubmuoreka [JOK

59 . https://m.edsoo.ru/00adb4
cBs3b» / Beepoccwuiickas 26
poBepovHas paboTa -
bu6mmoreka [IOK
DIEeKTPOOTPULIATETLHOCTh
60 https://m.edsoo.ru/00adaa
aTOMOB XMMHUUYECKUX DIIEMEHTOB b8
bubmuorexa [JOK
61 HNonnas xumuyeckas cBA3b https://m.edsoo.ru/00adac
34
bubmuorexa [JOK
KoBasienTHas nonsipHas
62 https://m.edsoo.ru/00adaa
XUMHUYECKAs CBA3b
b8
bu6mmoreka [IOK
KoBaneHntHas HemonspHas
63 https://m.edsoo.ru/00adaa
XUMHUYECKaAs CBA3b
b8
bu6mmorexa [IOK
64 | CreneHb OKUCIIEHUS https://m.edsoo.ru/00adae
28
bu6mmorexa [IOK
OKHUCIHUTEILHO-
65 https://m.edsoo.ru/00adb0
BOCCTaHOBUTENBHBIE PEAKIIUU 26
bu6mmoreka [JOK
66 | OKHCIUTEIN U BOCCTAHOBUTEIHN https://m.edsoo.ru/00adb0

76



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

PesepBueiit ypok. O000mIeHNE U
CHCTeMaTH3allus 3HAHUH 110 TeMe

bubmuoreka [JOK

67 1 https://m.edsoo.ru/00ad9c
«Ctpoenue atoma. XUMHYECKast b2
CBSI3bY T
. bubmuoreka [JOK
PesepsuElil ypok. O0001IIEHHE U
68 p yp 111 1 https://m.edsoo.ru/ff0d61
CHUCTEMATH3allNs 3HAHUH o6

OBILEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



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

9 KUIIACC

Ne KounyecTBO 4acoB JJIeKTPOHHbIE
n Hara uudgposbie
Tema ypoka KonTposabubie IIpakTHyeckue
/ Bcero U3yUYEeHHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypcsbl
[Iepnonrueckuit 3aKoH.
bu6mmorexa [IOK
[Tepuoaunueckas cucrema
1 XHMHHECKIX HTeMeHTOB J1 1 https://m.edsoo.ru/00adb59
' e
. Meunneneena
3aKOHOMEPHOCTH B
. bu6mmorexa [IOK
M3MEHEHUU CBOMCTB
2 CUMIECKIX STCMCHTOB 1 https://m.edsoo.ru/00adb6b
6
MEPBBIX TPEX MEPHOIOB B
Knaccudukanms u bubnunoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTraHWYECKUX BELIECTB 2
Bunpl xuMudeckou CBSI3U U bu6mmoreka [IOK
4 THUIIBI KPUCTATUIMYECKUX 1 https://m.edsoo.ru/00adbac
peréTok 6



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

KonTtponbhas pabora Nel
no Teme «IloBTopenue u

5 yriIyOJICHHE 3HAHUHN
OCHOBHBIX Pa3/IeioB Kypca
8 Kiacca»
Knaccudukanus bubnmoreka [JOK
6 XUMHYECKUX PEaKIUi 1o https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MMPU3HAKAM 0
[TonsaTne o ckopoctn
. bubmuorexa [JOK
XUMHUYECKON PEaKIIHH.
7 https://m.edsoo.ru/00adbe9
[ToHsiITHE O TOMOTEHHBIX U .
TeTEPOreHHBIX PEAKIIHIX -
[ToHsATHE O XUMHYECKOM
paBHOBecuH. DaKTOPHI,
bu6mmorexa [IOK
BIIUSIONINE Ha CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHUYECKON peaKInu 1 .
ITOJIOXKCHNUE XUMUYECCKOIO a
paBHOBeECHS
OxucnurensbHo- Bubnoreka [IOK
9 BOCCTaHOBHUTEIbHBIC https://m.edsoo.ru/00adcad
peakiuu e
Teopus
. bubmuorexa [JOK
AJIEKTPOJIUTUYECKON
10 https://m.edsoo.ru/00adcd6

nuccoranui. CUIILHEIE U
ci1a0ble ANEKTPOJIUTHI

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

HoHnHble ypaBHEHUS

bubmuoreka [JOK

11 . https://m.edsoo.ru/00add44
peakuuit 2
XuMHUYeCcKue CBONCTRA
KHCJIOT M1 OCHOBAaHUM B bubmuorexa [JOK
12 CBETE MpeACTaBICHUHN 00 https://m.edsoo.ru/00add5d
AJIEKTPOJIUTUYECKON 8
JIUCCOITUAITAN
XuMHUYECKHEe CBONCTRA
coJieil B CBETE bu6mmoreka [IOK
13 MpeACTaBICHUIN 00 https://m.edsoo.ru/00add8b
AJICKTPOJIUTUYECKON 2
JIUCCOITUAITAN
bubmuorexa [JOK
[TonsTue o ruaponuse
14 . https://m.edsoo.ru/00add9d
coJeit
4
bu6mmoreka [JOK
O6o0menue u
15 o . https://m.edsoo.ru/00addd1
CHCTeMaTH3aIrs 3HaHUI 5
[TpakTnyeckas padora Ne 1.
bu6mmoreka [IOK
«Pemenune
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBLHBIX X
3a/1a9» h
KonTtponbHas padora Ne2
bu6mmorexa [IOK
10 TeMe
17 https://m.edsoo.ru/00addec

«DIIEKTPOIUTHIECKAS
JUCCOLIMAIIHS.

0



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

XUMUYECKUE PEAKIINU B
pacTBopax»

OO61mas xapakTepucTHKa
rajioreHoB. XUMHYECKHe

bubmuoreka [JOK

18 CBONCTBA HA [IDUMEDE https://m.edsoo.ru/00addfe
p p 2
XJ0pa
Xnopoogopoa. ComnsiHas
KHCJIOTa, XUMHYCCKHE brbmorexa LIOK
19 CBONCTRA. [IOJIVUCHIE https://m.edsoo.ru/00ade10
s y 9 é
MIPUMEHEHHUE
[TpakTuyeckas padora Ne 2 Eu6 OK
o teMe «Ilomyuenue nonnorexa Il
20 CONSTHOMN KHCITOTEL https://m.edsoo.ru/00ade34
’ 8
u3ydeHue e€ CBOHCTBY» B
Brruucnenus mo Eu6 oK
YpaBHEHUSAM XUMHUUYECKHUX nosmoreka 11
21 PCAKITHIA, CCIH OJIHH H3 https://m.edsoo.ru/00ade48
’ 8
pEareHToB JIaH B U30BITKE B
OO01mas xapakTepucTHKa brbmorexa LIOK
22 https://m.edsoo.ru/00ade64

251eMeHTOB VIA-rpynbl

a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

AmoTponHsie
Mo (UKAIK CEepHI.
Haxoxnenue cepsl u e€

bubmuoreka [JOK

23 . https://m.edsoo.ru/00ade64
COEIMHEHUI B IPUPOJIE. .
XUMHUYECKUE CBOMCTBA -
cepbl
CepoBoaopos, CTpOEHHUE, bubnmoreka [JOK
24 bu3HYecKue 1 XUMHUIECCKUE https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxkcuppl cepsl. CepHast
KHCIIOTA, PU3NIECKUE U bubmorexa HOK
25 . https://m.edsoo.ru/00adea2
XUMHYECKHE CBOICTBA, g
pUMEHEHUE
XHUMHUYECKUE PEAKLINH,
JeXaline B OCHOBE
IPOMBIIIJICHHOTO CI10c00a bubnnorexka [JOK
26 | mNomy4eHMs CEpHOU https://m.edsoo.ru/00adec8
KHUCJIOTBL. XUMUYECKOE a
3arpsI3HEHUE OKPYKAKOIIECH
Cpelbl COETUHEHUSIMU CEPBI
Brruucnenme maccoBoit bu6mmorexa [IOK
27 JIOJIA BBIXOJIA TPOAYKTA https://m.edsoo.ru/00adec8

peakiuu

a



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

OO61as xapakTepucThKa
3JIEMEHTOB V A-rpymniibl.

bubmuorexa [JOK

28 A3oT, pacipocTpaHeHuUE B https://m.edsoo.ru/00adeea
npupoe, Gusnueckue u 6
XMMHYECKHUE CBOMCTBA
AMMHak, ero (pu3nIecKue bubnnoreka [JOK

29 1 XUMHYECKHE CBOMCTBA, https://m.eds00.ru/00adf00
MOJIyYCHUE U IPUMECHEHHE 4
[TpakTrueckas paborta Ne 3
o teMe «Ilomyuenue bubmorexa [JOK

30 https://m.edsoo.ru/00adf18
aMMHaKa, U3y4eHHEe €ro 0
CBOMCTB»
A30THas KucoTa, eé bu6mmoreka [IOK

31 ¢du3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBA 6
Hcnonp3oBaHne HUTPATOB
Y COJIEd aMMOHUS B
KaueCTBE MHUHEPAITbHBIX bubnunoreka [JOK

32 | ynobOpenuili. Xumuueckoe https://m.edsoo.ru/00adf51

3arpsi3HEHUE OKPYXKAIOIIEH
Cpebl COEIMHEHUSIMU
azoTa

8



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

®docdop. Oxcnn pochopa
(V) u pochopnas kuciora,

bubmuoreka [JOK

33 https://m.edsoo.ru/00adf68
bu3HYecKue 1 XUMHUIECKHE .
CBOMCTBA, MOJIyYCHUE -
Hcnons3oBanue pocharon
B KQUECTBE MUHEPAJIbHbBIX bu6mmorexa [IOK
34 yaoOpeHuit. 3arpsa3HeHue https://m.edsoo.ru/00adfc2
MIPUPOTHOM CpeIbI 0
dbocdaramu
Yraepon,
bu6mmorexa [IOK
pacnpocTpaHeHHUE B
35 https://m.edsoo.ru/00adfd9
npupoe, Gu3NYecKue u .
XUMHUYECKHE CBONCTBA -
Oxkcunsl yraepozaa, ux
¢du3nueckre 1 XUMHUYECKHE bubnnorexka [JOK
36 CBOMCTBA. DKOJIOTMYECKHUE https://m.edsoo.ru/00adfeb
po0OJIeMbl, CBSI3aHHBIE C e
okcusom yriaepona (IV)
" bubmuorexa [JOK
YronpHas KucioTa u eé
37 https://m.edso0.ru/00ae006

COJIn

C



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

ITpakTuueckas padota Ne 4
no TeMe "l[lonyuenue

bubmuoreka [JOK

38 YIJIEKHUCIIOTO rasa. https://m.edso0o.ru/00ae027
KauectBenHas peakius Ha e
KapOoHaT-1oH"
[TepBoHavaIbHBIC TTOHATHUS
bubmuorexa [JOK
00 OpraHuyYecKux
39 https://m.edsoo.ru/00aec054
BEIIIECTBAX KaK O .
COEMHEHUSAX yrilepoa -
. bubmuorexa [JOK
Kpewmnuii u ero
40 https://m.edsoo.ru/00ae080
COCTMHCHUS .
[TpakTuueckas paborta Ne 5.
Pemienue
bu6mmoreka [JOK
HKCIIEPUMEHTAJIbHBIX 3aa4
41 . https://m.edso0o.ru/00ae0bf
1o teme «BaxHeitme 5
HEMeTaJUIbl U UX =
COCTUHEHUS»
KonTpoabnas pabora Ne3
. bu6mmoreka [JOK
1o teme «BaxHeitme
42 https://m.edsoo.ru/00ae0el

HEMCTAJIJIBI U UX
COCOUHCHU

8



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

OO0m1as XxapakTeprucTruKa
XUMWYECKHUX DIIEMEHTOB —
MeTaJUI0B. MeTauinyeckas

bu6mmoreka [IOK

43 CBSI3b U METAJJIUYECKAS https://m.edsoo.ru/00ae103
KpUCTAJUIMYECKas PEIIETKA. €
®dusnvecKue CBONCTBRA
METaJIIOB
XuMHUYECKUE CBONCTRA
bu6mmorexa [IOK
44 METasIon. . https://m.edsoo.ru/00ael 15
DJIEKTPOXUMHUYECKUH Psifl 6
HaIpsHKEHUH METaIOB
OO61mue criocoOb!
MOJTyYEHUSI METaJIIOB.
CnnaBbl. Beruucnenus mo bu6mmoreka [IOK
45 YPaBHEHHUAM XUMHUYECKUX https://m.edsoo.ru/00ael 15
peaxkimii, ecu OJIUH U3 6
pEareHToB COAEPIKUT
puUMecH
[TonsaTne 0 xoppo3uu bubmorexa HOK
46 https://m.edsoo.ru/00ae127
METaJIJIOB 2
bu6mmoreka [JOK
47 [llenounble METaATIBI https://m.edsoo.ru/00ael4b

2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

OKcubl U TUAPOKCHUTBI

bubmuoreka [JOK

48 https://m.edsoo.ru/00ac14b
HATPUS U KaJus )
[llenoyno3zeMebHbIE bubnuorexa [JOK
49 METaJUIBI — KaJIbIUHA U https://m.edsoo.ru/00ael 5e
MarHui 8
. bubmuoreka [JOK
Baxueinme coenuHeHNs
50 https://m.edsoo.ru/00ael Se
KaJIbLMS
8
51 O06o0061IEHNE U
cucTeMaru3anus 3HaHuil
. bu6mmorexa [IOK
JKécTtkocTh BOIBI U
52 . https://m.eds0o.ru/00ac188
CIocoObl €€ yCTpaHeHus p
[IpakTuueckas pa6ora Ne 6 bubnuoreka [IOK
53 1o TeMe '"YKECTKOCTh BOIBI https://m.edsoo.ru/00aclae
¥ METOJIBI €€ ycTpaHeHus " 8
bu6mmorexa [IOK
54 ATIOMUHUN https://m.edsoo.ru/00aelc6
4
bu6mmoreka [JOK
AmdborepHbIe CBOIiCTBA
55 (orep https://m.edsoo.ru/00aelc6
OKCHJIa U THIPOKCH]IA A
bu6mmoreka [JOK
56 Kemneso https://m.edsoo.ru/00ac1d8

6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

57

Oxcuipl, TMAPOKCUIBI U
cosmm xkenesa (I1) u xenesa
(I1I)

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e
6

58

O060061EeHNE U
cUCTeMaTHU3alus 3HaHUN

59

[TpakTuueckas padota Ne 7.
Pemenue
3KCHEPUMEHTAJIbHBIX 3a7a4
1o TeMe «Baxnernmue
METaJUIbl U UX
COCTMHCHUS

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de
8

60

Brraucnenus 1o
YPaBHEHUSAM XUMHUUYECKHUX
pEeaKuuii, €CIIM OJIUH U3
peareHTOB J1aH B U30BITKE
WJI COAEPKUT IPUMECH.
Brrancnennst maccoBoit
JIOJIA BBIXOJ1a TPOJTyKTa
peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ael75
0

61

0O00011eHue u
cUCTeMaTHu3aus 3HaHUHU

62

KonTtponbsHas padora Ne4
1o reme «Baxueimue
METAJIIBI U UX
COEJIMHEHUS»



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BemectBa u matepuansl B bubnnoreka [HOK

63 MMOBCEIHEBHOM KU3HU 1 https://m.edsoo.ru/00ae3f5
YelloBeKa 0

bubmuorexa [JOK

XHUMHYECKOE 3arps3HEeHNe

64 . 1 https://m.edsoo.ru/00ae427
OKPY’KAIOIIECH CpeIb 0

bubmuoreka [JOK

Ponp xumuwm B pemeHnn

65 1 https://m.edsoo.ru/00aec427
HKOJIOTMYECKUX MPO0IeM 0
PesepBHbIit ypoK. bubnnoreka [JOK

66 0O00011EeHuEe U 1 https://m.edsoo.ru/00ae0d0
CHCTEMAaTH3alMs 3HAaHUH a
PesepBHbIit ypoK. bubnnoreka [JOK

67 O0600menue u 1 https://m.edsoo.ru/00adb33
cucTeMaTu3aIus 3HaHui c
Pe3epBHBIit ypoK. bubnuotexa [JOK

68 000011EeHuE U 1 https://m.edsoo.ru/00ad9cb
CHCTEMAaTH3alMs 3HAaHUH 2

OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pPa3(
OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS

1.1

PacKpbIBaTh CMBIC] OCHOBHBIX XUMHYCCKUX TMOHSITHIA: aTOM, MOJICKYJI
BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJIHAS W HEOIHOPOIH
aTOMHasi M MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb, N
XUMHUYECKOI'O 2JIEMEHTA B COCIMHCHHUN, MOJ'[?[pHBII\/JI O6”I)éM, XUMHYECKa |
pEaKIMu COCNUHEHUs, PEaKIUu pa3jIoKEHUs, pPEaKIUH 3aMelleH
SHIOTEPMUYECKHUE PEAKIUH, TEIUIOBOU d(PPEKT peakinu, pacTBOp, Mac

KOHHCHTpaLII/ISI) B paCTBOpEC

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHUYCCKUX MOHATUH U IIpU»

BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIB30BATh XMUMHNYCCKYIO CHUMBOJIMKY IJII COCTAaBJICHHUA (I)OpMy'J'I B€

peakuui

1.4

PacCKpbIBaTb CMBICJI 3aKOHOB COXPAaHCHHUSA MACChI BCIICCTB, IMOCTOSAHCTB:

y4eHusl, 3aKoHa ABOTaapo

1.5

OMNpeACIATh BAJICHTHOCTh ATOMOB 3JICMECHTOB B 6I/IHapHI)IX COCINHCHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCaKIIUU (HO YUCIYy MU COCTaBy ydac

TeroBomy ddekry)

1.7

BBIYUCJIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIDHYIO MAaCChI BEIICCT

1.8

BBIYUCJIATH MaCCOBYIO JOJIO XUMHUYCCKOI'O 3JIEMCHTA I10 Q)opMyne cocaun




1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBLIC MCTOAbI IIO3HAHUA — Ha6JHOI[eH

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)

ITo Teme: «Baxnennme npeacTaBUTeIM HEOPraHUYECKUX BEIECTBY

2.1

PaCKpPbIBATh CMBICJI OCHOBHBIX XUMHYCCKUX MMOHATHH: OKCHJ, KHCJIOTa, O

2.2

OMpCACIIATh MPUHAMJICIKHOCTD BCIICCTB K OHpeILGJIéHHOMy KJIaCcCy COoCaul

23

KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

24

XapaKTCPHU30BaATb (OHI/ICBIBaTB) 06H_[I/Ie XHMHYECKHE CBOMCTBA BCIICCTB

OIHMCaHUE NIPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIUX XH

2.5

IMPOrHO3NpPOBATh CBOICTBa B€OICCTB B 3aBHUCHMOCTH OT HX KaydccC

MMPOTCKAHUSA XUMHWYCCKUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CJIeZIoBaTh NpaBWJIaM MOJb30BaHUA XMUMHMYECKOM TOCylIol M jnabopat
paBujiaM O6paHIeHI/I$I C BCIICCTBAMH B COOTBETCTBUU C HHCTPYKIUAM
XMMUYECKUX ONBITOB IO MOJYYEHHIO U COOMpaHHIO Ta3000pa3HbIX B
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPEIEIEHHON MacCOBOM JI0JIEW PacTBOf
IIPOBOAMTH XUMHUYECKHE DKCIIEPUMEHTHI 110 PACIO3HABAHUIO PacTBOPO!

MHAUKATOPOB (JakMyc, (eHondTarern, METHIOPAHK U IPYTHE)

2.7

IIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKIINu

ITo Teme: «HCpI/IO,I[I/I‘{CCKI/Iﬁ 3aKOH H HCpI/IOIlI/I‘-ICCKaH CHUCTEMA XUMHUYCC!

CTpOCHI/Ie aTOMOB. XUMHYECKas CBI3b. OKUCINTEIbHO-BOCCTAHOBHUTEII]

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATHUH: AIpPO aToMa, 37
opbutanb, paadyc aroma, XHMHYecKas CBS3b, IMOJSIpHAsT U F

SJICKTPOOTPULATCIIBHOCTh, MOHHASA CBA3b, HOH, KATUOH, AaHUOH, CTCIICHD (




3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMHKCHIBATh M XapaKTepu3oBaTh TabnmuHyio ¢opmy [lepuogmdeckoit
33 pa3inyaTh MOHATUS «TJaBHas moArpynmna (Arpynma)» U «mnoOoyHas o

«00IbIINEY MEePUOIBI

packpsiBaTh cmbica Ilepuoamueckoro 3akona J[.M. Menneneesa
34 MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKUX 3JIEMEHTOB OT I

cucreme

COOTHOCUTH 0003HAUYECHHUSI, KOTOpBIE UMetoTCs B Tabmuie «Ileproanueck:
3.5 J.1. Menneneesa» ¢ YMCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUSI aTOMOB

3apsif sipa, 001ee YHUCII0 AIEKTPOHOB U PaCIpeie]ICHHE UX 110 AJIEKTPOH
3.6 OTIPENIETISATh CTENEHb OKUCIIEHHUS SJIEMEHTOB B OMHAPHBIX COSTUHEHUIX
3.7 ONpeAeNATh BUJ XUMUYECKON CBSA3M (KOBAJIEHTHAsI U MOHHAsI) B HEOPIaHI

9 KVIACC

Kon nposepsiemoro
pe3yJbTarta

IIpoBepsiemble MpeAMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOI 00p
OCHOBHOT'0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBO 1 XUMUYECKasi PEAKIIUS




1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHSATHI: pacTBOp
ANEKTPOIUTHYECKAs. TUCCOLMAIUs, PEaKluu HOHHOrO0 oOMeHa, Kara
oOparuMble M HEOOpAaTUMBIC PEAKIUU, OKHUCIUTEILHOBOCCTAHOB
BOCCTAaHOBUTENb, OKHUCJICHHE U BOCCTAHOBJICHHE, AUIOTPONHS, a
(xoBaJIeHTHAsi, MOHHAsA, METAJNIMYECKasl), KpUCTANINYEeCKasi PEIETK

peakiu

WIUIIOCTPUPOBATE B3dUMOCBA3b OCHOBHBLIX XHMHUYCCKUX TTOHATHH

1.2
OINMCAaHUU BELIECTB U UX MPEBpaILLlEHUI

13 COCTaBJISATh YPAaBHEHUS JJIEKTPOJIUTUYECKON JUCCOLMALUU KHCIIO"
COKpalIEHHbIE YPAaBHEHUS pEeaKIMi HOHHOIO 0OMeHa

14 pPacKpblBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peal
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

1.5 MIPOBOJUTH PACU€ThI [0 YPaBHEHUIO XUMHUYECKOM peakiuu

2 ITo Temam: «Hemerasuibl 1 UX COeqUHEHUSD U «MeTallibl U UX COEIH]
XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U crEeHU(UUECKUE XUMHUYECK

2.1 BELIECTB, MOATBEPXKAAsI ONUCAHNUE TPUMEPAMH MOJIEKYJIIPHBIX U MOH
XMMHYECKHUX PEaKIUH

55 COCTaBJIATh YPAaBHEHMSI peaKIUil, MOATBEP)KIAIOLUINX CYIIECTBOBA
BELIECTBAMU Pa3JINYHbIX KJIACCOB

)3 MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPC
XUMHYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUIX
ClIeZIoBaTh IPaBUJIAM IOJIb30BAHUS XMMHUYECKOH MOcyaoil u nabopa

54 IpaBUIaM OOpaIleHHsI C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUS!

XUMHYECKHUX OMNBITOB IO MOJIYYEHHUIO U COOMpAHHUIO ra3000pa3HbIX

rasa)




IIpOBOAWUTE PC€aKUWH, IMOATBCPKIAIOIINUC KauyeCTBEHHBIM COCTaB Pe

OTBITHBIM MyTEM XJIOpUA-, OpoMuz, noaui, kapoboHar, docdar, cr

2.5
KaTUOHbl aMMOHHS, HWOHbl M3YyYEHHBIX METAIOB, IPUCYTCTI
HEOPraHUYECKHUX BEILECTB
3 [To Teme: «XuMus 1 OKpy>Karoias cpeia»
3.1 pacKpbIBaTh CMbICII OCHOBHBIX XuMHUeCKUX noHaTnil: [1/IK BemecTn:
MPUMEHATh OCHOBHBIE OIEPAIlMd MBICIIUTEIBHON ACSITEIHHOCTU
19 0000111eHIe, CUCTEeMAaTU3alluI0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBI

BEIICCTB U XUMHUYCCKUX peaKHI/IfI; CCTCCTBCHHOHAYYHBIC MCTOMABI 10!

MOJIETTUPOBAHUE, SKCIIEPUMEHT (pPeasbHbIN U MBICIICHHBI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

HepBOHa‘-IaJIbHBIG XUMHUYCCKUC ITOHATUA

1.1

Hpez[MeT XUMHH. POJb XUMHU B )KU3HU YeJIoBeKa. XUMHS B CUCTEME HayK. Tena

BCIICCTB. ArperaTﬂoe COCTOSHHE BCIICCTB

1.2

[TonsiTue o MeTo/1ax Mo3HaHUs B XUMHUU. YucThlie BemiecTBa U cmecu. CriocoObl pe

1.3

ATOMEI U MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CUMBOJIBI XUMHYECKHUX JIEMEHTC

ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

Xumuyeckas (opmyrna. BaaeHTHOCTP aTOMOB XHMHUYECKUX DIIEMEHTOB. 3aKO
OTtHocuTenbHast aToMHas Macca. OTHOCUTENIbHAs MOJIEKYJsipHas Macca. Maccor

COCINMHCHNU

1.5

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anMocCBs3b KOJIMYECTBA, Mas

BeriecTBa. Pacu€rel mo popmynaM XUMHUECKUX COCTUHEHUIN

1.6

du3znuecknue U XUMHUYECKHUE SBJICHHMSA. XHUMHUYECKas pcaknuuga n ec IIpHU3HAKH. 3

Xumnyeckue ypaBHeHus. Kitaccupukanusi XMuMU4eCKUX peakiui (COeTuHEHUs, p




1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUECKON TOCYA0H, C IPaBUIaAMH
oOpamieHust ¢ J1a0OpaTOpHBIM O0OPYJIOBaHHEM, W3yUYE€HHUE W ONHCAHHE

HEOpPraHUYECKUX BEIIeCTB, HabmoaeHNe Gu3ndyeckux (TU1aBieHUe BOCKa, TasHUE
KHUIICHUEC U KOHACHCAlIUA BOI[LI) U XUMHWYCCKUX (ropeHHe CBCUH, ITPOKAIIMBAHUC M
Mena ¢ KUCIIOTO) sBIeHUH, HaOII0ICHUE U ONMCaHUe NMPU3HAKOB MPOTEKAHUS 3
caxapa, B3aMMOJICHCTBHE CEPHOIN KHUCIOTHI C XJIOPUAOM Oapusi, pa3iokKeHHe TU]]
B3aMMOJICHCTBHE Kee3a ¢ pacTBopom cosi Meau(1l), m3yueHue crmocoOoB pazaern
¢bunbTpOBaHWE, BBIMAPUBAHUE, IJUCTHIUIANMS, Xpomarorpadus), MTPOBEICH
HaAOJIIOCHNE U OTMCAaHKNE PE3YIIbTATOB MPOBEJCHHUS OTIBITA, HIUTFOCTPHPYIOIIETO 3

MojieNieil MOJIeKyJ (IapoCTEP>KHEBBIX)

Baxwuelime npeacTaBUTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocrtaB Bo3nyxa. Kucnopon — aneMeHT M mpocToe Bel
npupoje, pusnueckre U XUMHUYECKue CBOMCTBa (peakuuu ropenust). Okcumsl. |
MOJTyYeHMS KCIIOPO/ia B 1a00paToOpuu U MPOMBIIIIIEHHOCTH. KpyroBOpoT KUCIIOPC

MoaubUKaIUs KUCIOPOa

2.2

TennoBoil >pdeKkT XumMHuecKo peakiuu, TEPMOXUMHMUYECKHE YPAaBHEHUS, 3K

TommuBo: yroiib U MeTaH. 3arpsi3HEHUE BO3AyXa, YCUIIEHHUE TAPHUKOBOTO A (PeKT

2.3

Bonopon — anement u npocroe BemiectBo. HaxoxxaeHne Bogopoaa B mpupoae, ¢

MIPUMCHCHUC, CIIOCOOBI MOJIYyUCHUA. Kucaotel u conu

2.4

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSM

2.5

dusnyeckue cBorcTBa BOJbl. Boma kak pactBoputens. PactBopsl. Haceien
PacTtBopuMocCTh BemiecTB B Bojie. MaccoBasi 10J1d BEIIECTBA B PacTBOpE. XUMUY
Ponb pacTBOpOB B IpUpPO/IE U B )KU3HU YesioBeka. KpyroBopot Boibl B pupoe. 3a

" OYUCTKA IMPUPOJHBIX BOJ




2.6

Knaccuduxkanus neopranndeckux coenuHennii. Oxcuapl. Knaccudukanus okcu
KHCJIOTHBIE, aM(poTepHbIe) 1 HeconeoOpasytomume. Homenknarypa okcunoB. Ou

OKCHJIOB. HOJ'Iy‘ICHI/IC OKCHAOB

2.7

OcnoBanust. Krnaccupukanust OCHOBaHMIA: IIENOYM M HEPACTBOPHUMBIC OCHOB

du3nYecKre U XMMHUYECKHE CBOMCTBAa OCHOBaHUH. [lonydyenne ocHoBaHM

2.8

Kucnorsl. Knaccupukanus kuciaor. Homenknarypa kucnor. dusnyeckue u X

aktuBHoctTH MeTtasuioB H.H. bekerosa. [lonyuenue kucior

2.9

Comu. Homenknatypa cosneid. @u3nueckue 1 XUMUUECKHE CBOMCTBa cotied. [Tomy!

2.10

I'eneTnyeckas cBs3b MCKAY KJIaCCaMU HEOPTaHNUYCCKUX CO@,Z[I/IHGHI/II;'I

2.11

XUMUYECKUH SKCTIEPUMEHT: KaYECTBEHHOE OIPEIETIEHUE COJEPKAaHUS KUCIOpoa
pacrio3HaBaHHe M U3yueHHE CBOMCTB KHUCIOPOAA, HAOII0ICHHE B3aUMOJIeHCTBUS
BO3HUKHOBEHHMSI U MPEKpAIEHUs TOpeHus (1Moxapa), 0O3HAaKOMIIEHHE ¢ 00pa3iamr
NoJlyyeHue, cobupaHue, paclo3HaBaHHE M M3Y4YEHHE CBOMCTB BOAOpoOja (roper
okcuoM Meau(1l) (Bo3MOKHO MCIONIB30BaHUE BHUIEOMATEPHAIIOB), HAOIIOIEHUE
MOJIb, HCCJEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIECTB C pa3IMYHON

pacTBOpPOB C OMNPENETEHHONM MAacCOBOM J0JIE PAaCTBOPEHHOIO BENIECTBA, B3a
(HaTpueM U KanbliieM) (BO3MOXHO UCIOJIb30BaHUE BHIEOMAaTEPHAIIOB), OTIPEAET
C MOMOUIBI0 MHJIMKATOPOB, HCCIEeI0BaHNE 00pa3ll0oB HEOPraHMYECKUX BELECTB
U3MEHEHHS OKPACKU MHIMKATOPOB B PACTBOPAX KUCJIOT U ILEIOYEH, U3YUECHHE E
pacTBOPOM CEpPHOM KHUCIIOTHI, KHUCIOT € MeTallylaMH, peakuuid HeWTpaauza
OCHOBaHUH, BBITECHEHNE OJHOIO METajlla IpYyrUM U3 pacTBOpPAa COJIM, PELICHUE 3

«BaxkHenmme KI1acchl HEOPraHUYECKUX COEANHEHUIN

[Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa XxumMu4aeckux 3aeMeHToB 1. M.

Xumudeckas cBI3b. OKHUCIHNTETLHO-BOCCTAHOBUTEIILHBIC pCaknuun

3.1

[epBble MOMBITKY KIacCU(UKAITNN XUMHUECKUX JIeMEHTOB. [IoHsATHE 0 rpynnax
1eJI0YHO3EMENIbHBIE METaJLIbl, FAJIOTEHbI, UHEPTHBIE I'a3bl). DIEMEHTBI, KOTOPBIE

TUIPOKCHIBI




3.2

[Iepnonnueckunt 3akoH. Ileproauyeckas cucrema Xumudeckux emMeHToB J[. 1. |
JuinHHONepuoHas ¢opmbl Ilepuoanyeckoit cUCTEMbl XUMHMUYECKUX 3JEMEHTO

rpynnbl. @U3NYECKHUI CMBICT TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIHI
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Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTponsl. CTpoeHue ek
20 xumunueckux snemeHnToB [lepuonunueckoit cucremsl .M. MenpaeneeBa. Xapax

110 ero noJioxkeHuto B [lepnoanueckoii cucreme [[. M. MennaeneeBa
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3aKOHOMepHOCTI/I HU3MCHCHUA paanyca aTOMOB XMMHUYCCKUX 3JICMCHTOB, MCTAJIJINY
110 IrpyIliIaM 1 rnepuoaam. 3HaucHUE HepI/IOI[I/I‘ICCKOFO 3aKOHa n HepI/IOI[I/I‘ICCKOf

JUISL pa3BUTHS HayKu U npakTuku. .M. MenneneeB — y4€Hblil U rpak1laHUH

3.5

Xumunyeckasi cBsizb. KoBajeHTHast (mosisipHasi M HEMOJIApHAsi) CBSI3b. OJIEK

ajieMeHTOB. OHHas CBA3b

3.6

Crenenp okucienus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. IIporecct

OKHCIUTEIN U BOCCTAaHOBHUTEIN

3.7

XUMHUECKUH HKCIEPUMEHT: H3ydeHHue oOpa3lloB BEIIECTB METAJIOB U HeMeTals
IMHKAa C PAacTBOPAMH KHCIOT M IIEJIOYEH, IMPOBENCHHE ONBITOB, HILTIOCTPUL

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ (FOpeHI/IC, pCaKknu pa3jioKCHUH, COCI[I/IHCHI/IH)

9 KJTIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue




1.1

Ilepnonnueckuil 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB 1.1
3aKOHOMEPHOCTH B MU3MEHEHUHM CBOWCTB XMMMYECKHUX DJIEMEHTOB IIEPBBIX TPE:

COEIMHEHUI B COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi cucre

1.2

CrpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U. THUIIBI KPUCTAIIIMYECKUX PEIIETC
OT THITa KPUCTAUTMICCKON PEHIETKN U BUa XUMUYECKoi cBs3u. Kiaccudukanus
BellecTB (MEXIyHapOaAHAas U TPUBUAIbHASA). XUMUYECKUE CBOMCTBA BEIIECTB, O

HCOPTaHUYCCKUX COCHHHGHHﬁ, FCHCTUYCCKAsA CBA3b HCOPraHMYCCKNX BCIICCTB

1.3

Knaccudukanusa XuMHUECKUX peakluid MO pa3iHyHbIM MpU3HAKaM (10 YUCIy U
BEIIIECTB, MO TETUIOBOMY (D PEKTy, M0 U3MEHEHHUIO CTENEHENH OKHCICHHS XUMUYE
M0 Yy4YacTHIO KaTalu3aTropa). DK30- U JHJIOTEPMUYECKHE PEAKIUU, TEPMOXH!

CKOPOCTH XMMHUYECKOU PEaKINH

1.4

[TousiTue 06 O6paTI/IMBIX nu H606paTI/IMBIX XUMHUYCCKHUX PCAKIHUAX. ITonsTHE 0 rOMC
IloussTHE 0 XMMHYECKOM PaBHOBCCHHU. CDaKTOpI)I, BJIMAIOIIUE Ha CKOPOCTH XU

XUMHYECKOT'O paBHOBECUA

1.5

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC p€aKkuuu, BHCKTpOHHBIﬁ 0aJlaHC OKHCIIMTE]
CocraBieHue ypaBHCHHﬁ OKHCIHUTCIBbHO-BOCCTAHOBHUTCIBHBIX peaxumﬁ C HCIIO.

OaslaHca

1.6

Teopust HNEKTPOTUTUUYECKON TUCCOIMALUU. DJIEKTPOIUTHl M HEIIEKTPOIUTH
Jucconuany BEIIECTB C pa3sjMUYHBIMU BUAAMHU XUMHAYECKO cBia3u. CTereHn )
ANEKTPONIUTHI. Peakiinu noHHOTO oOMeHa. Y CIIOBUS MPOTEKAHUS PEAKIINI HOHHOT
VMOHHBIC ypaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBAHHI U COJIEH B CBETE MPE;

nucconmanuu. KauectBeHHbIe peakiiu Ha HOHBL. [loHsATHE O TUIpONU3e coneit




1.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJICISIMUA KPHUCTAILTHYECKUX peL
METAJIJIOB ¥ HEeMeTa/uIoB (rpaduta U aamasa), CIOKHBIX BEIIECTB (XJIopuaa Ha
CKOPOCTH XHMHUYECKOH pEaKkIMH OT BO3JCHCTBUS DPA3IUYHBIX (AKTOPOB; HC
pacTBOpOB  BEIIECTB, Ipolecca AMCCOLMAIMKM KHCIOT, IIeJoYed M CO
BUJICOMATEPHAJIOB); MPOBEJICHHUE OIBITOB, WJLTIOCTPUPYIONIMX MPH3HAKH IPOTE
(oOpa3oBaHue OcajKa, BBIJCICHUE Ta3a, 00pa30BaHUE BOJbI); OMBITOB, HIUTIOCTPY
BOCCTAHOBUTEIIbHBIX pPeakiui (TOpeHHe, PEeaKIMU Pa3IoKEHUs, COCAMHEHHS )

B€IICCTB C IIOMOIIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCIICHUC DKCIICPUMCHTA]

Hewmeramns! u ux COCANHCHUA

2.1

O61mas xapakrepucTrka ranoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHE
(du3HYecKre CBOWCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUECKHE CBONCTBA H:
C MeTaJllaMd, HeMeTallaMu, IenodamMu). XiaopoBoaopoa. ConsiHas KHUCTIOTa, 3

MMPUMCHCHHUC. HeﬁCTBHe XJIOpa U XJIOpOBOJAOpPOAA Ha OpraHrU3M YCJIOBCKaA. Baxwue

pUpPoJIe

2.2

OObmas xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOEHHS
okucienus. CTpoeHue 1 (pru3nuecKre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U
KUCJIOpOJIa U cepbl. XuMudeckue coiictBa cepol. CepoBogopon, crpoeHue, (u
OKCI/I}IBI CEPbI KaK MPEACTABUTCIIN KHCIIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa, (1)1/1.‘
(oOme Kak MpencTaBUTENsl Kjlacca KHUCIOT M cnenuduueckue). XUMHUYECK
MPOMBIIIJIEHHOTO croco0a moiydeHust cepHoil kucnotbl. I[Ipumenenue. Com
peaknus Ha cynbdar-noH. HaxoxxaeHue cepsl U e€ COeJMHEHUH B IPUpoie. XUMI

Cpe€abl COCAMHCHUSAMU CCPBI (KI/ICJ'IOTHI)IG JO0XKIH, 3arpA3HCHUC BO3QyXa U BO)IOéM‘
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OO0mast XxapakTepucTUKa 31eMeHTOB V A-rpynibl. OCOOEHHOCTH CTPOSHHS aTOMOR
A30T, pacnpocTpaHeHue B pupoje, Gpuzndeckue u Xumudeckue cpoiicta. Kpyr
€ro (1)I/I3I/I‘I€CKI/IC U XUMHUYCCKUEC CBOﬁCTBa, MOJIYUYCHUC U TPUMCHCHHUC. Coau aMmMoO
CBOHCTBa, MpuMeHeHnue. KauecTBeHHast peakiis Ha HOHBI aMMOHHS. A30THAs! KHC
XMMUYECKHE CBOMCTBA (0OIIMe KaK MPEICTaBUTENs Kilacca KUCIOT U Crieuduye
cColell aMMOHMS B KayeCTBE MHHEPAIBHBIX YAOOpeHUH. XUMHYECKOe 3

COCAMHCHUAMHU a30Ta (KI/ICJIOTHLIC AO0XH, 3arpA3HCHUC BO31yXa, ITIOUBBI U BO[[OéI
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dochop, ammorpornHbie Moaudukanuu Gocdopa, uU3HUESCKHE U XUMHUICCKHC
dochopHas kucinoTa, GU3MUECKUE W XUMHUYECKUE CBOWCTBA, MosydeHue. Mcm

MUHEPAIBHBIX Y100pEHUI

2.5

OObmas xapaktepuctuka 31aeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpOEHHUS
OKHUCJIEHUS. YTIepoJ, ajuloTpONHble MOAW(UKAINK, PAclpOCTpaHEHHE B IpH
cBoiictBa. Ancopbuusi. Kpyrosopor yriepona B mpupope. OKCUABI YIIIEpOL:
CBOICTBa, I€HCTBHE HA >KUBBIE OPraHU3MBbI, NIOJYyYEHUE U NMPUMEHEHHE. DKOJIO
okcusioM yriaepoaa(IV); runoresa rino6abHOro NOTEIUICHHUS KIMMAaTa; HapHUKOB
COJIM, UX (U3MYECKHEe U XMMUYECKUE CBOICTBa, MOIydeHHe U npumeHeHue. Ka

noHkl. Mcrons3oBanue Kap60HaTOB B 6BITy, MCIUIHUHC, TPOMBINIIICHHOCTU U CCJII

2.6

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OpPraHN4Y€CKUX BCHICCTBAX KaK O COCIHHCHUAX
AllCTUJICH, 3TAHOJI, TIIMICPUH, YKCYCHAd KI/ICJ'IOTa). Hx cocTaB U XUMHUYECKOE CT
BAXHBIX BCIHICCTBAX: JKHUpax, 6em<ax, YIJII€EBOAAX — M HUX POJIM B KHU3HHU Y€

OpTraHUYCCKUX U HCOPTraHNYCCKUX COe,ZLI/IHeHI/II‘/JI




2.7

Kpemnuuii, ero ¢pusndyeckne 1 XuMHYECKUE CBOWCTBA, MOJTYYECHUE U TPUMEHEHHE
O6mme npeacrarineHuss 00 okcune kpemMuusA(IV) u kpemaueBoit kucinore. Cu
MEIUIUHE, MPOMBIIUICHHOCTH. BaXHEWIIMe CTPOUTENbHbIE MaTepHalbl: Ke

JKeNe300€ToH. HpO6J'IeMBI 0€30IacCHOr0 HCII0IL30BaHuUs CTPOUTCIIBHBIX MAaTCpHUal

2.8

XUMHUYECKUH SKCIIEPUMEHT: N3ydeHHe 00pa3I0B HEOPraHUIECKHUX BEIECTB, CBOM
Ka4eCTBEHHBIX PEAKIMH Ha XJOPUI-MOHBI U HAONIOJICHUE MPH3HAKOB X IT
¢u3nUecKue U XUMHUUECKUE CBOWCTBA TaJIOTEHOB M MX COCIMHEHHUN (BO3MOKHO 1
O3HAaKOMJICHHE C 00paslamMu XJOPHIOB (TAJIOT€HUIOB); O3HAKOMJICHHE C 00p:
(BO3MOKHO HCIOJIB30BAHME BHUICOMATEPUANIOB); HAOIOJCHHE Mpolecca 00y
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI; N3YYCHUE XUMUYECKUX CBOMCTB pa3daBiie
KaueCTBEHHOW PEaKIM Ha CyJb(}aT-uoH U HAOIIOeHUE MPU3HaKa €€ IMPOTeKaH
CBOMCTBaMHM a30Ta, (hocopa u UX coeMHEHUI (BO3MOKHO UCIOIb30BAHUE BU/IEX
u ochopHbIX yaoOpeHuit; mnomxydeHue, cobupanue, pacro3HaBaHWE U H3YUYCH
Ka4eCTBEHHBIX PEAKIMH Ha MOH aMMOHMS U QochaT-uoH U U3yYeHHE IPU3HAKO
KOHIICHTPUPOBAHHOW a30THOU KUCIIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAaHHUE BHU/L
KPUCTANIMYECKUX PEIIETOK anMasa, rpadura, GpysuiepeHa; 03HaAKOMIIEHUE C MPC
BEIIECTB AKTUBHPOBAHHBIM YTJIEM H YCTPOICTBOM NMPOTUBOTA3a; MOIyYeHHE, COOL
CBOWCTB YIVIEKHCIIOIO ra3a; NpOBeJeHHE KauyeCTBEHHBIX pEakUMi Ha KapOOoH
NPU3HAKOB WX TMPOTEKaHWs; O3HAKOMJIEHHE C TPOJYKIHUEH CHIIMKATHC

SKCIICPUMCHTAJIbHBIX 3a/1a4 11O TCMEC «Baknelie HeMeTalIbl U UX COSTUHEHUS

MeTamisl ¥ UX COSAUHEHUS




3.1

OO0mass xapakTepUCTUKa XUMHUYECKHX JJEMEHTOB — METaVIOB HAa OCHOBAHHH
cucreme xumuueckux sneMeHToB J[.M. MenzaeneeBa u crpoeHust aroMoB. CTpOEHI

N MCTAJUIMYCCKAA KpUCTAJIINYCCKas peméTKa. :‘)J'ICKTPOXI/IMI/ILIGCKI/Iﬁ PO HAITPSK

3.2

dusnueckue U XMMHUYECKHE CBOMCTBa MeTayuloB. OOIIMe crocoObl MOITy4eHHU:
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTanb, 4yT

IMPUMCHCHHC B 6I>ITy U IIPOMBIIIIJICHHOCTH
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[Ilenounble MeTauIbL: MOJIOKEHUE B [leproInuecKoil cHCTEME XUMHYECKUX 3JIEM
HX aTOMOB; HaxoXJIeHHue B npupojie. usnyeckue 1 XMMUYECKHE CBOMCTBA (Ha If

THUAPOKCUABI HATPUA U KAJIW. HpI/IMCHeHI/Ie MICJIOYHBIX METAIJIOB MU UX COCIMHCH

3.4

[[{erouHO3EMENBHBIE METAIIIBI MATHUM M KAJIBIIMN: TI0JI0KeHUE B [leproanuecko
1. Menneneesa; cTpoeHHE UX aTOMOB; HaxOKJIeHUE B mpupoae. dusnyeckue

Kanblus. BaxuHeimme coequHeHns Kalbius (OKCHI, THAPOKCUT, coyin). XKECTKOC

3.5

AmomuHuit: monoxkenue B [leproauueckoil cucreMe XUMHYECKUX DJIEMEHTOB [
HaxoxJeHue B npupone. PU3HMUECKUE U XUMUYECKHME CBOWCTBA AIFOMUHUSL

THAPOKCHU A AJIIOMHUHHAA

3.6

Kenezo: nmonoxenue B Ilepmoguyeckoil cUCTEME XUMHUUYECKUX 3JIEMEHTOB [.
HaxoxJeHue B npupojae. uznyeckne 1 XUMUUECKHE CBOWMCTBA *kene3a. OKCUuIb

xene3a(lll), mx coctas, cBOICTBA U TTOJTydEHUE




3.7

XUMHYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE ¢ oOpasliaMH METAJIOB M CILIABC
U3YYCHHE PE3yJbTaTOB KOPPO3HH METAIOB (BO3MOXXKHO MCIOJIb30BAHUE |
B3aUMOJICHCTBUS OKCHJIA KaJIbIMs M HATPUSI C BOAOH (BO3MOXKHO MCIIOJIB30BaHHUE
CBOMCTB XECTKOM BOJIbI; IpoOIlecca TOPEHUs Kelie3a B KUCIOpoAe (BO3ZMOXKHO I
MIPU3HAKOB TPOTEKAHMS KAYECTBEHHBIX PEaKIMi Ha HMOHBI (MarHus, KaJbIIHS,
skenesa(lll), menu(Il); HabmroeHe U ONTUCAHUE TPOIIECCOB OKPAIIMBAHUS IJIAMEE
(BO3MOXXHO HCITOJIb30BAaHUE BHJICOMATEPHAIIOB); UCCIICIOBaHHE aM(POTEPHBIX (

THAPOKCHUAA NUHKA, PCUHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC «Baxwueime

XHUMHS ¥ OKpYyXKarolas cpeaa

4.1

HoBble MaTepuaibl 1 TEXHOJOTHH. BelecTBa u MaTepualibl B IOBCETHEBHON KK
be3omnacHoe ncnoiabp30BaHUE BEHIECTB M XMMHUECKUX peakiuil B ObiTy. [lepBas 1

OTpPAaBJICHUAX

4.2

OCHOBBI JKOJIOTHYECKOW TIPaMOTHOCTH. XHMMHUYECKOE 3arps3HEHUE OKPYXKarol
pEIIEHNN SKOJIOrHYecKkux mpobsuemM. [IpupoaHble MCTOYHUKU YIJIEBOAOPOIOB

MMPOAYKTBI UX nepepa60TKH, UX poJib B 6LITy 1 IPOMBIIIJICHHOCTH
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XHUMHUYECKUM OKCIICPUMCHT: U3YUCHUC O6p8.3L[OB MaTcpHraIoB (CTCKJIO, CIIJIaBBbI M




IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Konx nposepsiemoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOI
00pa30oBaTeJIbLHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUS H

HpCI[CTaBJ'IeHI/IeZ

1.1

0 TI03HaBa€MOCTHU SIBJIEHUN MPUPOAbI, TOHUMAHUE OOBEKTHUBHOU 3]
HayKM Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTa 00
JESTEIbHOCTH 4YEIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBA; IIC

APYrux €CTECTBCHHBIX HAYK

1.2

0 HaAY4YHBIX MCTOHAaX II0O3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHI
HCCIICAOBaHUA BCHICCTB W HU3YUYCHHA XHUMHUUCCKHX peaKHHﬁ; YMCH

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax npodeccruoHaTbHOM AESITEIPHOCTH, CBA3aHHBIX C XUMUEH 1
OCHOBAHHBIMM Ha JJOCTMKEHUSIX XMMHYECKONH HAyKH, YTO MO3BOJMT
XUMHUIO Kak chepy cBoeil Oynyiel npodhecCuoHaIbHON NeSTENbHOCT

XHUMHHU KaK HpO(I)I/IHBHOFO nopeaMeTa Mpu nepexoac Ha ypoB€Hb CpCIH

Bnagenue cucreMol XMMHUYECKHX 3HAHUM U YMCHUC NPUMCHATH

KOTOpas BKIIFOYACT:




2.1

BRKHEHIINE XUMHUYECKUE MOHATUSA: XUMHUYECKUM DIIEMEHT, aTOM, M
CJI0KHO€ BELIECTBO, OJHOPOAHAS U HEOJHOPOAHASI CMECh, OTHOCUTEIL
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsL Macca, MOJISIPHBIN 00t
coib (cpenHsisl), XMMHUYECKas peaklusi, peaklUu COEIUHEHMS, P
3aMelleHUs, peakuuy OOMeHa, TeIuIoBOM 3((deKT peakuuu, 3K30-
pacTBOp, MaccoBas JOJII XHMHUYECKOTO IEMEHTAa B COCIVMHEHUH,
KOHIICHTpaLusl BEUIECTBA B pacTBOpE, SAPO aTOMa, IEKTPOHHBIN C
pagMyc aroMa, BAJIEHTHOCTb, CTEIEHb OKHUCICHHUS, XUMHUYECKas Cl
NOJISIPHAS. M HENOJISIpHAsl KOBAJICHTHAs CBsI3b, NOHHAS CBSI3b, METAJLIN
pewérka (aToMHasl, MOHHAas, METaNIM4yecKasi, MOJIEKYJIIpHas), HOH,
HEDJIEKTPOJIUT, DJIEKTPOJIMTUYECKAs JUCCOLMALMs, peakUuud HWOH
BOCCTAHOBUTEJIbHBIC PEAKIIMH, OKHCIUTEIb W BOCCTAHOBHUTENb, (
AIIEKTPOJIN3, XMMUYECKOE PaBHOBECHE, OOpaTHMbIe U HEOOpaTUMBIE |

peakuuu, katanusarop, 111K, koppo3ust MeTamioB, CIiIaBbl

2.2

OCHOBOIIOJIAratOIIEe 3aKOHbI XWUMHH: 3daKOH COXPAHCHUSA MACCHI,

MGHILGHGGBa, 3aKOH ITIOCTOsIHCTBA COCTaBa, 3aKOH ABoranpo
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TECOPHUU XUMUHU: ATOMHO-MOJICKYJISIpHAA TCOPUA, TCOPUA DJICKTPOJIUTHU

BrnaneHnue ocHoBaMM XHMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHUE IIPaBUIILHO UCIOJIb30BaTh U3YYCHHBIEC BEIIECTBA U MATEpUA.
yA00peHusi, MEeTaJJIbl U CIUIaBbI, IPOAYKTHI MEpPepabOTKU MPUPOIHE
(yrasi, mpupoaHOro rasza, HeTH) B OBITY, CETbCKOM XO3SHCTBE, H
3HAYEHUS KHUPOB, OETKOB, YIJIEBOJOB JAJIsi OpraHM3Ma YelIOBEKa; yM

BCIICCTB U XUMHUYCCKUX IMMPOLECCOB HAa OPraHru3M YCJIOBCKA U OKPYIKa

3.2

YMCHUC UHTCTPUPOBATH XUMHWYCCKUC 3HAHUA CO 3HAHUAMU JPYTHUX YU




HAJIMYKE OMBITAa pabOTHI ¢ pa3IMYHBIMU UCTOYHUKAMHU MH(POPMALUU

3.3
NOMYyJIsIpHas JIUTEepaTypa, CJI0BApH, CIIPABOUYHUKH, UHTEPHET-PECYPCh
34 yMeHHEe OOBEKTHBHO OIEHMBAaTh MH(OpPMALMIO O BEHIecTBaX, MX I
IPUMEHEHUN U YMEHUE UCIOJIb30BaTh €€ JUIsl pEIICHUs yUeOHO-103H:¢
Bnagenue ocHOBaMM NMOHSATUHHOIO amrmapara U CHUMBOJIMYECKOTO $
4 dbopMyll HEOpraHMYECKUX BEIIECTB, YPABHEHHH XUMHUYECKHX pea
HoMmeHknatypsl (IUPAC u TpuBHanbHOI)
YMeHue OoOBACHATH CBs3b IOJIOKEHUSA »3iemMeHTa B Ilepuoanue
s XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCT
AIIEKTPOHOB), pAaCIpeleICHHEM 3JEKTPOHOB IO SHEPreTHYECKHUM
MEPUOOB, KaJIUs U KaJbLIUs
[IpencraBnenue 0 MEpUOINYECKON 3aBUCUMOCTHA CBOWCTB XHUMHUYECH
6 ANEKTPOOTPHUIATENIBHOCTE), MPOCTBIX M CIOXHBIX BEIIECTB O
[lepuoanueckoil cucteme (B MaJlbIX NMEPUOJAX U TJIaBHBIX HOATPYI]
aToma
7 YMenue kinaccupuimpoBaTh:
7.1 XUMUYECKUE 3TIEMEHTHI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMUYECKHE PEaKLUuu
8 YMeHue onpeaensrs:
8.1 BAJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 3apsi 1
8.2 BHJI XUMUYECKOW CBSI3U U TUIT KPUCTAJUIMYECKON CTPYKTYPBI B COEIUI
8.3 XapakTep Cpe/ibl B BOAHBIX PACTBOPAxX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBaTh (U3NYECKre U XUMHUECKUE CBOICTRA!




IPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJIOPOJ, rpaduT, aiMas, KpeM

9.1
HATpUH, Kalduil, MarHuii, KaJIbLIMM, aTFOMUHHM, KEJI€30)
CJIOXHBIX BELIECTB, B TOM YHCJI€ X BOAHBIX PACTBOPOB (BOJa, aMMHal
97 OKCHU/JIbI U TUApOKCcH bl MeTallioB [-I1A rpynm, antomunust, meau (11),
yriepona (I u IV), kpemuus (IV), azora u pochopa (III u V), cepr
a30THCTasl, a30THAas, pochopHas, yrojibHas, KpEMHHEBAsI KUCJIOTA U U
MPOTHO3UPOBATh U XapaKTePU30BaTh CBOWCTBA BEIIECTB B 3aBHCHUMO
93 MPUMEHEHUE BEIIECTB B 3aBHCHMOCTH OT HX CBOWMCTB, BO3MOXKH
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX
10 YMeHHE COCTaBIATh MOJICKYJISIPHBIE M HIOHHBIC YPABHEHUS PEAKIIHIA, |
10.1 peakuuii MOHHOro oOMeHa
10.2 OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
10.3 WTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA N3YUSHHBIX KJIACCOB (TPyT
10.4 MOATBEPKIAIOIINX TEHETHUECKYI0 B3aMOCBSI3b MEXK]Ty HUMU
11 YMeHne BBIYUCIATH (IPOBOJUTH PAcUEThI):
111 OTHOCHUTEIIHYI0O MOJICKYJIIPHYIO W MOJIAPHYIO MAacChl BEIIECTB, I
AJIEeMEHTa B COCIMHCHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YPAaBHEHUSIM XUMUYECKUX PEAKIUN U HAXOJIUTh KOJUYECTBO BEIIIE
WJIH TIPOJTyKTOB PEaKIun
12 Bnanenue (3HaHME OCHOB):




OCHOBHBIMM  METOJaMH  HAy4YHOro IO3HaHus  (HaOIIOJEHUE,

12.1 MOJICJIMPOBAaHUE) TPU HM3YyUYEHUU BEIIECTB W XHUMHUYECKUX SBJICH
Ipo0JIeMy U MPEAJIOKUTD YTH €€ pelIeHUs

122 0e3omacHOil pabOThl C XMUMHYECKHMMH BEIECTBAMH, XHMHYECKO
000py10BaHHEM
npaBWJIaMd 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMH, HCIOIB3YEM

13 MpaBWJIaMd TIOBEICHUS B LEISIX COEpexeHUs 370pOBbS U OKP'
NOHMMAaHUE Bpeaa (OMAaCHOCTH) BO3JEHCTBUS Ha JKUBbIE OPIaHU
CIoco00B YMEHBIIICHUS U IPEIOTBPAIICHHS UX BPEIHOTO BO3/ICHCTBY

3 Hanuune mnpakTUuecKMX HaBBIKOB IUIAHMPOBAHUS W OCYIIECTBIIE

AKCIIEPUMEHTOB:

131 U3y4eHHe 1 ONMcaHue GU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHUE
SBJIGHUSIMU; OTIBITHI, WITIOCTPUPYIOIINE IPU3HAKY MPOTEKAHUS XUMU

13.2 H3y4YeHHe CIOCOO0B Pa3/IeICHHs CMeCei

133 MOJIy4E€HUE KUCIOPOJAa U M3YUYEHHE €ro CBOMCTB; MOIYYEHHE BOJO]
MOJTy4Y€HHUE YTJIEKUCIIOTO ra3a U U3y4eHHe ero CBOMCTB; MOJIy4YeHHUE an

13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH PaCTBO

135 IpUMEHEHHE MHIUKATOPOB (JTakMyca, METHIIOpaHka U (peHongraien

Cpellbl B pacTBOpax KHUCIOT U Hiesoueit




13.6

HUCCIICAOBAHHUEC M OIIMCAaHUC CBOMCTB HCOPraHNMYCCKUX BCHICCTB |
B3aHMOﬂeﬁCTBHﬂ KHCJIOT € MCETallllaMH, OKCHUIaMH MCTalJIOB, pPacCT]
OCHOBAaHUAMU, COJIAIMU; ITOJTYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITC!

M3 paCTBOpa COJIH; UCCIICIOBAHUC aM(l)OTepHI)IX CBOMCTB THAPOKCUIO!

13.7

PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/]da4 10 TCMaM: «OCHOBHBIC KIJIACCHI
((BJ'ICKTpOJII/ITI/I‘leCKaH JUCCOL A, «Baxkneinine HeMETaUIbI H |

MCETAJIbl 1 UX COCITUHCHUS)

13.8

XUMHUYECKHE dKCIICPUMEHTBI, WLTIOCTPUPYIOIIHE MPU3HAKH MTPOTEKA
Ka4eCTBEHHbBIC PEAKI[MK Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX U
, cynbdar-, docdar-, kapOOHAT-, CHIIUKAT-aHUOHBI, THIPOKCH]I-UOH

KaJbLusl, aIFOMUHUS, JKkene3a (2+) u xenesza (3+), menu (2+), nuHKa

14

VYMmeHnue:

14.1

MPEJICTaBIATh PE3yJIbTaThl IKCIEPUMEHTA B (POPME BBIBOJIOB, JI0Ka3¢

BBIABJIATE SMIITUPUYCCKUC 3aKOHOMCPHOCTU

14.2

YCTaHaBJIMBATL CBA3HW MCKAY PCAJIbHO Ha6J'II-O)Ia€MBIMI/I XUMHNYECKU

MPOUCXOAAIINUMHU B MAKPO- U MUKPOMUPC, OOBSICHATH IMPUYIUHBI MHOT




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 IlepBoHavya/IbHBIE XUMUYECKUE ITOHATHUS
1.1 Yucteie BemecTBa U cMecu. CriocoObI pa3esieHus: cMecei
1.2 ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHThI. CHMBOJIBI XUMHUYECKHUX 31€MEHTOB. [1
1.3 Xumuyeckast hpopMyiia. BaJeHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. CTETICHDh OKH
L4 3aKOH MMOCTOSTHCTBA cOCTaBa BellecTB. OTHOCUTENbHAS aTOMHAasi Macca. OTHOCUTENbH
JI0JIsI XMMHAYECKOI0 3JIEMEHTA B COCIMHEHUH
15 KonngectBo BemectBa. Monbs. MonsipHas Macca. Mossipablil 00bEM ra3oB. B3anmc
CTPYKTYPHBIX €IMHUIL BEIIECTBA
L6 dusnyeckrue U XUMHUYECKUE SIBICHUSA. XUMHUYECKas peakiuss U e€ NMpU3HaKku. 3a
XUMHYECKUE YPAaBHEHUS
2 Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema XumMudeckux saemeHToB .M. Me
51 Ilepuoanueckuii 3akoH. Ilepuoanueckas cucreMa XUMHUYECKUX dieMeHToB J[.U. !
PuU3NYECKU CMBICI IOPSAIKOBOTO HOMEpa, HOMEPOB IIEPHO/IA U IPYIIIIBI SJIEMEHTA
55 Crpoenne atomoB. CocTtaB aTOMHBIX s7ep. M30TonBL. DnekTpoHbl. CTPOEHHUE AIEKTPC
XUMHYEeCKHX 31eMeHTOB [lepuoanyeckoii cuctemsl .M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHMHM CBOWCTB XMMHYECKHX JJIEMEHTOB IIEPBBIX TPEX II€
23 aTOMOB, 3JIEKTPOOTPULIATEIHLHOCTH, METAITMYECKUX U HEMETAIUTMYECKHX CBOMCTB) I
MTOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe U CTPOEHUEM UX aTOMOB
3 CtpoeHue BelecTa




Xumuyeckas cBsi3b. KoBaneHTHas (MossipHasi U HEMOJSPHAS) CBA3b. DJIEKTPOOTPHLIA

3.1
Nonnas cBsa3p. Merammueckas cBs3b

32 Tunel KpUCTAUIMYECKUX PEUIETOK (aToMHasi, MOHHAsA, METaUINYECKas), 3aBUCUM
KPUCTAJZIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3U

4 Bakneimme npencTaBuTeNIn HEOPraHMUECKUX BeIecTB. HemeTaiibl 1 UX COeMHEH]

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKMX COEJAMHEHUM: OKCHIOB (COJIe00)

4.1 amdoTepHbie) ©  HeconeoOpasyromye, OCHOBaHMWA  (mEMoYyM ©  Hepact
(kucnopoacoepKale u 6eCKUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJ

42 dusnyeckue U XUMHUYECKHE CBOMCTBA IPOCTBIX BELIECTB-HEMETAIUIOB: BOAOPOJA
docdopa, yriaepoaa, KpeMHUs

43 dusnyeckue U XUMHUYECKHE CBOWCTBA NPOCTBIX BEIIECTB-METAJJIOB: JIMTHUS, HA
AIIOMHUHMUS, JKele3a. DIEKTPOXUMUYECKUI psiJ] HANPSHKEHUM METaJNIOB

4.4 dusnyeckre U XMMUUYECKHUE CBOMCTBA BOAOPOJHBIX COEMHEHNH HEMETAIIJIOB: XJI0PO

45 duznyeckre M XUMHUYECKHE CBOWCTBAa OKCHUIOB HemeTaiioB: cepol (IV, VI), a
yraepoga(Il, IV), kpemuusa(IV). ITonyyeHne okcu10B HEMETAIOB

4.6 Xumnueckue cBorcTBa okcu10B: MetayuioB [A—IIIA rpynm, nunka, menu(Il) u xenesza(ll,

47 XUMHUYECKUE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX THAPOKCUIOB (Ha TPUMEPE THAPO]
[Torydyenne ocHOBaHUI 1 aM(OTEPHBIX THIPOKCHIOB
OO61re XuMHUYeCKUE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOAHOM, CEPOBOAOPOTHOM, CEPHUC

4.8 KPEeMHHUEBOM, yronpHONH. OcoOble XUMHUYECKHE CBOMCTBA KOHIIEHTPHUPOBAHHOM CEpH
KHCIIOT

4.9 OO0mre XUMHYECKUE CBOMCTBA cpenHux colie. [Tomyuenue coneit




4.10

[Monyuenue, cobupanue, pacro3HaBaHHE BOJOPO/Ia, KUCIOPOIa, aMMHUaKa, YTIICKUCII(

4.11 [Tonyyenune aMmMuaka, CEpHON M a30THOM KHCIIOT B MPOMBIIUIEHHOCTH. O0IIHe Croce
4.12 I'eneTndeckas CBA3b MEXKIY KJIACCAMHU HEOPTAHUYECKUX COCIUHECHUN
5 XUMHUYECKUE peakiuu
51 Knaccugukanuss XUMUYECKUX PEAKIUi M0 Pa3TUYHBIM MPHU3HAKAM: 110 YUCITY H
BEIIECTB, 10 TEIUIOBOMY 3(h(EKTy, 10 N3MEHEHHIO CTEeTEeHEeH OKUCIEHUS XUMHUECKU>
5 TernnoBoil 3pGeKT XUMHYECKOH peakIiH, TEPMOXHMHYECKHE YpaBHEHHS. K3
5.
TepMoxuMHuUECKHE ypaBHEHUS
53 OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakiMi. OKUCIUTENN U BoccTaHOBUTENU. [Ipoir
DJNEKTPOHHBIN 0anaHc OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIMU
54 Teopus anekTpoauTHYECKON aucconnanuu. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI U He
aneKTposnuThl. CTeneHb AUCCOLUAINU
55 Peaknun monHOro oOMeHa. YCIIOBUS TMPOTEKAHUS PEaKIMM HOHHOTO OOMEHa, |
YPaBHEHHUs peaKuil
6 XHUMHS ¥ OKpYyXKarolas cpeaa
6.1 BemecTBa n MaTepuraisl B IOBCEJHEBHOM )KM3HU YeI0BEKa. be3onacHoe nenonb3oBaH
B 1abopartopuu u ObITy. IlepBas momous Npyu XMMUYECKUX 0XKOTaX U OTPABICHUIX
XYUMHYECKOE 3arps3HEHHE OKpY’Karollel cpelbl (KUCIOTHBIE MOXAM, 3arpsS3HEHI
6.2 cnocoObl ero npeaotpaiienus [IpenenpHas n0omycTHMas KOHIIEHTPALUS BEILECTE

HKOJIOTHYECKUX TTpoOIeM. Y cHiieHrne TapHUKOBOTO A eKTa, pa3pyieHne 030HOBOT(




[Tpumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHUS U UX COCIUHEHUH B OBIT

6.3 CeIbCKOM XO3slicTBe. [IpuMeHeHMe MeTa/ioB M CIUIaBOB (CTajb, YYryH, JIHO
MPOMBIIIEHHOCTU UX coelMHeHni. [IoHsATHEe 0 KOPPO3UU METAIOB, OCHOBHBIE CIIOC

64 [TpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB (Yroib, IPUPOIHBINA Ta3, HEPTH), MPOTYKTHI
B OBITY U TPOMBIIIIJICHHOCTH
[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKHX BEIECTBAX KAK O COCIMHEHHSX YIJIEpO

6.5 ATaHOJ, TIULEPUH, YKCyCcHas KUcioTa). [loHsaTre 0 OMONIOrnuecKy BayKHBIX BELIECTBA
POJIU B KU3HH YEJIOBEKa

7 Pacuérsr:

7.1 o popmMynamM XUMHUYECKUX COCTUHEHUI

7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 M0 XUMHYECKUM ypaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi: 8-i kiacc: 0a30BbIN ypOBEHb: YUEOHUK; S-€ U3MaHuE, TepepaboTaHHOE
["a6puensn O.C., Octpoymos U.I'., CnaakoB C.A. AKIMOHEpHOE 00IIECTBO
«M3narenbctBo «IIpocBemenne»

» Xumusi: 9-if kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U31aHue, epepaboTaHHOe
IMabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO

«3narensctBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

8 KJIIACC

1. B nomonis mkonsHOMY yuutento. M. FO. I'opkoBenko «Iloypounsbie
pa3zpadoTku no xumuu K yueonukam: O. C. I'abpuensana; H. . Conuna, M. I1.
Canuna; I'. E. Pyn3uruca, ©. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005 r.
2. B nomoup abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumusi».
[TocoOue f1st MKOJFHUKOB CTAPIINX KiIaccoB U mocTymnamux B BY 361, [Ipoda,
Mockga 2005 r.

3. B nmomoms aburypuenty. P. A. Jlunun, B. A. Momnouxko, JI. JI. AuapeeBa
«Xumus». 115 MIKONBHUKOB CTapIIMX KJIACCOB M NOCTynaromux B BY 351
Teopetuueckue ocHoBbl. Bonipockl. 3amauun. Tectol. [loa penakiueit nmpodeccopa
P. A. Jlununa 3 — e uzganue, ucnpasieHHoe. J{poda, Mocksa 2004 r.

4. T'abpuensu O.C. IIporpamma kypca xumuu aiis 8-11 kiaaccoB



o0111e00pa3oBaTeNbHBIX yupexaeHuid. — M.: Jlpoda;

5. Xumus 8 kiacc: yue0. ms o6eodpazosat. opranm3anuii / O. C. 'abpuernsis,
OctpoymoB U.I'., Cnankos C.A.

6. 'abpuensu O.C., Bucko6oitnukosa H.I1., flmykoBa A.B. Hactonbnas kaura
yuutens. Xumus. 8 kiI.: Metonuueckoe nocodue. — M.: Jlpoda;

7. I'abpuensu O.C., Pynos H.H., TonkynoB B.1. Xumudeckuit 2KkCriepuMeHT B
mikoste. 8 kiacc. — M.: JIpoda

8. MunucrepctBo o0pa3oBanus Poccuiickoit @enepauuu. [Iporpammsr 11
o0111e00pa3oBaTeNbHbIX yupexkaeHul. Xumus 8§ — 11 kiaccsl. -3-e¢ u3nanue,
crepeotunHoe - Mocksa; Jlpoda, 2002 r. (ctp. 26 — 37).

9. Pabouas nporpamma. Xumus. kK YMK O. C. I'abpuensna JlabupuHT. py.
HNznmarenspctBo "Bako" 2016 1.

10. ®enepanbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa 00IIEero
oOpazoBanus o xumuu (Yactes 1. OcHOBHOE 00111€€ 0Opa3oBaHuE) AJisi OCHOBHOM
00111e00pa30BaTEILHOM MIKOJIBI B COOTBETCTBUU C CYIIECTBYIOIIECH KOHIIEMIIUEH
XUMHUUYECKOTO 00pa30oBaHMUs.

11. Xumusi: 8 ki1acc: KOHTPOJIbHBIC U MPOBEPOUHBIE pab0ThI K yueOHUKY O.C.
["abpuensna «Xumus. 8 kimacey / O.C. 'abpuensn, [1.H. bepeskun, A.A.
VYmakoa u ap. — M. : lIpoda;

12. Xumus B Tabnuiax 8§ — 11 kmaccsl. CripaBouHOe mocodne. ABTOp —
coctaBurelnb A. E. Haconosa 10 — e uznanue, crepeorunnoe. poda, Mockpa

2007 r.



9 KJIACC

1. B momouis mkonsHOMY yuutento. M. FO. I'opkoBenko «Iloypounsbie
pa3zpabotku o xumuu K yueonukam: O. C. 'abpuensna; H. Y. Conuna, M. I1.
Canuna; I'. E. Pynsuruca, ©. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005 r.
2. B nomoup adutypuenty. O. C. I'abpuensn, 1. I'. OctpoymoB «Xumusi».
[Tocobue aJis1 MKOJIBHUKOB CTapIIUX Ki1accoB U noctymnaroumx B BY3sl. Jlpoda,
Mocksa 2005 r.

3. B momoris abutypuenty. P. A. Jlugun, B. A. Momnouko, JI. JI. Auapeena
«Xumus». s HIKOJIBHUKOB CTAPIIUX KJIAaCCOB M mocTynaronmx B BY3bl1.
Teopetudeckue ocHoBbl. Borpockl. 3amaun. Tectol. [lox penakmueii mpodeccopa
P. A. Jlununa 3 — e uzganue, ucnpasieHHoe. J{poda, Mocksa 2004 r.

4. I'abpuensu O.C. IIporpamma kypca xumuu ajis 8-11 kiaaccoB
o0111e00pa3oBaTeNbHBIX yupexaeHuid. — M.: Jlpoda;

5. Xumus 9 knacc: yueOnuk: yueonuk / O. C. 'abpuensia. — 8-¢ u3a. nepecMoTp.
— M. : Ipoda,2019 . 319, c. wi. (Poccuiickuii y4eOHUK)

6. 'abpuensn O.C. Uzyuyaem xumuto B 9 ki1.: aunakruyeckue matepuanist / O.C.
["abpuensn, T.B. CmupnoBa. — M.: bauk muitoc

7. T'abpuensu O.C., Buckoboiinukosa H.II., AmykoBa A.B. HacronpHas kHura
yuutens. Xumusl. 9 kii.: Metonuueckoe nocodue. — M.: Ilpoda;

8. 'abpuensu O.C., Pynos H.H., Tonkynos B.1. Xumuueckuit 3kCiepuMeHT B



mkoje. 9 kimacc. — M.: [Ipoda

9. MunucrepctBo oopazoBanusa Poccuiickoin @enepaunu. [Iporpammel ams
o0mreoOpa3zoBaTenbHbIX yapexacHuil. Xumus 8 — 11 kmacchl. -3-¢ u3ganue,
crepeotunHoe - Mocksa; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumusa k YMK O. C. I'abpuensna JIaGupunT. py.
HNznmarenbctBo "Bako" 2016 1.

11. ®enepanbHOro KOMIOHEHTA IOCYIAPCTBEHHOTO CTaHAapTa 00IIEero
oOpazoBanus o xumuu (Yacte 1. OcHOBHOE 00111€€ 0Opa3oBaHuUE) AJisi OCHOBHOM
00111e00pa30BaTEIbHOM MIKOJIBI B COOTBETCTBUU C CYIIECTBYIOIIECH KOHIEMIIUEH
XUMHUUYECKOTO 00pa30BaHMUs.

12. Xumust: 9 kiacc: KOHTPOJIbHBIC U MMPOBEPOUHBbIE paboThI K yueOHHKY O.C.
["abpuensna «Xumus. 9 knacey / O.C. 'abpuensn, [1.H. bepeskun, A.A.
VYmakosa u ap. — M. : lIpoda;

13. Xumus B Tabnunax 8 — 11 knaccel. CripaBouHoe mocodue. ABTOp —
cocrasutenb A. E. Haconosa 10 — e uznanue, crepeorunnoe. [poda, Mocksa

2007 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

http://www.edu.ru — denepanbHbie 00pa30BaTEIbHBIE PECYPCHI JIJIs1 0OIIETO
ob6pazoBanust/ https://educont.ru/ - Katanor nudgpooro o6pa3oBaTeabHOTO

KoHTeHTa. http://school-collection.edu.ru/ - Enunas komnexuus iudpoBbix



oOpazoBarenbHbIX pecypcoB. Xumus: http://www.hemi.nsu.ru/ - OCHOBBI XUMUH.
DOnexkTpoHHBIA yueOHUK. http://hemi.wallst.ru/— OOpa3zoBaTenbHBIN CalT 115
IITKOJIFHUKOB 110 XuMuu https://turlom.olimpiada.ru/news/436 - Typuup M.B.
Jlomonocoga https://vos.olimpiada.ru/ - Becepoccuiickas onmummmana
IIKOJIbHUKOB.

https://chem8-vpr.sdamgia.ru/-Peury BIIP.http://him.1 september.ru Enqunas

kosuekuus L{IOP: [TpeameTHas koiuteKuus « XuMus
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