MUHUCTEPCTBO NPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN

MunucrepcrBo oopasosanusi Camapckoii 00s1acTu
@ Camapckas 00J1acTh

" ‘\ I'bOY COHI "OI" c. Cbe3ikee"
MoanucaH undpoBo NOANUCHIO:
LvwkaHoBa M.T.
DN: CN=LUnwkaHoBa M.T"., E=
siezskol@yandex.ru
OcHoBaHue: S ABnsACL aBTOPOM
Pa T
[Nlata: 2025.09.19 15:20:05+04'00"
Foxit PDF Reader Bepcus: 2024.1.0
PACCMOTPEHO ITPOBEPEHO YTBEPX/IEHO
Ha 3acenanuu MO 3amectutenb qupekropa  Hupektop I'BOY COLI
YUUTENEN €CTECTBEHH- «OL» c.Cpesxee
HAYTHOTO THiTa AprtiokoBa O.B.
ITporoxoa Nel «29» 08.2025r. ITmmxamoa M.T.
oT «29» 08.2025r. IIpuka3 Ne65
oT «29» 08.2025r.
PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Xumusi. bazoBbiii ypoBeHb»

1u1st oOygaromuxcst 8 — 9 kimaccoB

c.Cnesxee, 2025



HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBJICHA HA OCHOBE TpeOOBaHWII K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npeacraBieHabpx B ®I'OC 00O, a takxke Ha ocHOBe (emepanbHOU paboueit
MpPOTpaMMBbl BOCITUTAHUS W C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUsS y4eOHOTO
npeamera «XUMHS» B 00pa3oBaTEeNbHBIX —opraHu3anusx Poccuiickoi
denepanum.

[Iporpamma no xumuu Aa€T MPEACTABJICHHUE O IIENIAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIMTAHHUS M Pa3BUTHS OOYYAIOLIUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMeTa,  YCTAaHABIMBAECT  00fA3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
npeAycMaTpUBaeT pacIpeleeHUe €ro Mo KiaccaM U CTPYKTYPUPOBAHHUE IO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKA Y4€OHOro Ipollecca, BO3PACTHBIX
0COOCHHOCTEH 0OydJarommxcsi, ONpeneiseT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpedOBaHMI K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIA
K pe3ysibTaraM OOyYeHMs XMMUU Ha YpPOBHE LI€JIed H3y4eHHs MpeaMeTa U
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOEHUIO yUE€OHOI0 COJIeP KaHUA.

3HaHWE XUMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeJacTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTPAIOT (POopMHUpYyEMBbIE XUMUEH MPEACTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPTUU W 00 SBOJIOIMU BEIIECTB B MPUPOJIE, O MYTAX PEHICHUS TJIO0ATBHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPTETHUECKOM,
NUIIEBON U 9KOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHU .

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allMi  BO3MOXKHOCTEM i1 CaMOpa3BUTHUS U
dbopMHupoOBaHUS KYJIBTYphl JIUYHOCTH, €€ oOmed u QyHKIUOHATHHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HAaBBIKOB HX CAMOCTOSITENbHOW Yy4eOHOM JNIESITeNIbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B PO ECCHOHATBHON ACSITENbHOCTH;



3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AWHCTBO IMPUPOABI U  YEIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSIM, K NPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJd B
IKOJIOTHYECKOE 00pa3oBaHUE 00yUarOITUXCS.

JlaHHBIE HaIpaBJICHUS B 00YYEHUM XHMHH O0ECIICUUBAIOTCS CrelupuKon
colepKaHusi y4yeOHOro TMpeaMeTa, KOTOPbIA SBISETCA TeAarorudyecku
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKW XUMHH Ha ONpPEJCIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1Ier0 0Opa30BaHUsS OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl TNEPBOHAYATIBHBIX MOHSITHN XUMHH,
OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATHN
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus OIporpaMMbl 10 XuMuu chOpMUPOBaAHA HA OCHOBE
CHUCTEMHOI0 Mojaxonaa K €€ uzyuenuro. CoaepkaHue CKIAAbIBACTCA U3 CUCTEMBI
MOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XuMuueckol peakuuu. O0e 3TH CUCTEMBbl CTPYKTYPHO OPraHHU30BaHbBI IIO
MPUHIMITY TIOCIEIOBATEILHOTO Pa3BUTHUS 3HAHWKA HAa OCHOBE TEOPETUUYECKUX
IIPEACTABIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnaeneeBa Kak OCHOBHOI'O 3aKOHa
XHUMHH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TpPEACTaBICHUN 00 DICKTPOJUTUYECKON JHUCCOIMAIIMN BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHIS (PYHKIUH OOBACHEHUS W
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS M BO3MOKHOCTEU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BEILIECTB.

OcBoeHue mnporpamMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
NPEICTABICHUS] O XUMHUYECKOM COCTAaBJAIOIICH HAy4YHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN MPUPObL, IECHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHHIO
¥ METOJIaM TMO3HaHUs B Hayke. M3yueHne XuMuu nOpoOUCXOAUT C MPUBJICYECHUEM
3HAHWN W3 paHee HM3YyYCHHBIX YYEOHBIX MpeamMeToB: «OKpyXKarouwmi MHupy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 KiIaccy.



[Ipy wu3yuyeHUHn XUMHH NPOUCXOAUT (POPMHUpPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  Hayku Kak oOJacTM  COBPEMEHHOTO  E€CTECTBO3HAHUA,
NPAKTUYECKON JICSITENIbHOCTH YeJoBeKa M Kak OJHOTO M3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphl. 3a/adya y4yeOHOro MpeamMeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaKHEHIMX (PAKTOB, MOHSATHUH, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO
XapakTepa, si3bIKa HayKHu, B MPUOOIIEHUU K HAyYHBIM METO/aM MO3HAHUS MPHU
U3YYCHUH BEIIECTB M XMMHUYECKUX pEaKlHii, B (POpPMUPOBAHUU U PA3BUTUU
MO3HABAaTEJIbHBIX YMEHMW W UX NPUMEHEHHM B Y4eOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIEeI0BATEIbCKON JESITENIbHOCTH, OCBOCHHUU NpaBUil 0€3011aCHOTO
oOpalieHus ¢ BEIIECTBAMU B TOBCEHEBHOM KU3HHU.

[Ipy wu3yyeHHMM XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
Ba)XHOE 3HaYCHHE NMPUOOPENN TaKUE 11, KaK:

— (OpMHpPOBAHHWE WHTEJUIEKTYaJIbHO pPA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOy4Y€HUsT Ha CHCTEMATUYECKOE MpHUOOIICHHE
oOyyaroluxcst K CaMOCTOSITEIbHON MO3HABATEIbHON AEATEIbHOCTH, HAYYHBIM
METOJiaM MOo3HaHUsl, (GOPMUPYIOIIUM MOTUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUH;

—  of0ecrieyeHHE  YCJIOBHH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
OoOyyarolMMUCS  OMbITa PAa3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJFOUEBBIX KOMIIETEHIMI), HUMEIOLIUX
YHUBEpCAIbHOE 3HAUECHHE JIJISl PA3JIMYHbBIX BUIOB JIE€ATEIbHOCTH;

— (QopMupoBanue o00meH (QYHKIIMOHAIBHOM M €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLICHUBATH SIBJICHUS
OKPYAIOILEr0 MUPA, UCHOJb3Ysl 3HAHUSA U OMNbIT, MMOJYYEHHbIE TPU U3yYECHHUH
XUMUH, MPUMEHATh MX NPHU PEIICHUH NpoOJeM B TMOBCEAHEBHOM XKU3HU U
TPYAOBOM AEATEIBbHOCTH,

— (dopmupoBanre y O0OydalOmMXCd TyMaHUCTUYECKUX OTHOLICHUH,
MOHMMAHUSA LEHHOCTH XHMHMUYECKHUX 3HAHUM Il BBIPAOOTKU 3KOJIOTUYECKU
11eJIeCO00pa3HOro TOBEJACHHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/10POBbs U OKPYKAOIIEU IPUPOLHON CPEBI;

— pa3BUTHE MOTHUBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHS OOIIEYETIOBEUECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduis u  HampaBlIeHHOCTH
JalbHENIIero 00y4eHusl.



OOmiee yMcnoO 4YacoB, OTBEACHHBIX [JISI M3YyUYEHUsS XUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaniseT 136 yacos: B § kinacce — 68 4acoB
(2 yaca B Hegemo), B 9 kmacce — 68 wyacoB (2 yaca B HEACHIO).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaya/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BeecTB. [loHsTHE O METOaX MO3HAHUA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI M MOJEKYJIbl. XUMHYECKUE 3JeMEHThl. CHMBOJIBI XMMUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumnueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHOcUTENBHASE MOJIEKYJIIpHAsl Macca. MaccoBast 10JIsI XMMUYECKOT0 JIEMEHTA
B COC/IMHCHHH.

KomnuectBo BemecrBa. Mosb. Monsgpras Macca.  BzaumocssA3b
KOJIMYECTBA, MAcCChl M YMCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rbl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

@uznueckrue M XUMHYECKUE SBJICHMs. XHUMHUYECKas peakiuss u e€
OPU3HAKU. 3aKOH COXPAHEHMS MAacChl BEHIECTB. XHMHYECKHUE YpaBHEHHS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEHUs, Pa3IoKEeHHs, 3aMEIICHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiamMu padboThl B Jaboparopuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB OOpa3llOB HEOPTraHWYECKUX BEIECTB,
HaOmoeHne pusnyeckux (TUiaBjIeHUE BOCKA, TasHUE JibJa, pacTUpPaHUE caxapa
B CTYyNKE, KUIIEHHWE M KOHJEHCALMsS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYH,
MPOKAJIMBAaHUE MEIAHOW TPOBOJIOKH, B3aUMOJECHCTBHE MeJlda C KHUCIOTOM)
ABJICHUM, HAOJIO/IEHWEe M ONHMCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasyiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMOJEHCTBUE
xenesa ¢ pactBopom conu meau (I1), nzyuenue crnocoOoB pa3aeneHus: cMecei: ¢
MOMOUIbI0  MarHuTa,  (QWIbTPOBaHHE,  BBIMAPUBAHUE,  JAUCTUJUIALINA,
xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
ONMCAaHUE PE3YIbTATOB MPOBEACHUS OINbITA, WUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUS MacChl, CO3/IaHNE MOJAEIIEH MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaxHeilmue npeacTaBuTe I HEOPraHUYECKHX BELeCTB



Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBO. HaxokaeHue kucimopona B MpUpojae, GU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenue kuciaopoaa. CrnocoObl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUd W MPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUYECKO peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U JHJIOTEPMUYECKUE peaKUuu. TOIUIMBO: Yrojiib U METaH. 3arps3HEHUE
BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smeMeHT M IpocToe BemmiecTBO. HaxokaeHue Boaopoxa B
npupoae, (U3MYECKUe W XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noxydenus. Kuemorsl u conu.

Mousipablit 00BEM ra3oB. Pacuérel 1o XUMHUYECKUM ypaBHEHUSIM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacelleHHbIE M1 HEHACBIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B IPHUPOJE W B KU3HU 4esloBeka. Kpyrosopor
BOJBI B IPUPOJIE. 3arpsi3HEHNE NMPUPOIHBIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCIOTHBIE, aM{pOTEpHBbIE) U
HecoseoOpasyromue. Homenknarypa okcujaoB. dusmueckue U XUMHUYECKUE
cBoMCTBA OKCHOB. [losTydeHrEe OKCUIOB.

OcHoBanus. Krnaccudukanuss ocHOBaHM: HIENTOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHui. PU3NYECKHE U XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnoter. Knaccudukanus kucnor. Homenknarypa kucior. Ouzndeckue
U XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOoCcTH MetaiuioB H. H. bekerosa.
[Tonmy4yeHue KUCIoT.

Comu. Howmenknarypa comneil. Pu3MUEeCKME€ W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUN.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENEIICHUE COAEpKaHUs KHCIOpOoJAa B  BO3AYXE,
MoJIy4eHHe, COOMpaHHe, pacrno3HABaHUE W HW3YYEHUE CBOICTB KHUCIOpPOAa,
HAONIIO/ICHUE  B3aUMOJICHCTBUS  BEIIECTB C KUCIOPOJOM U YCIIOBUSA
BO3HMKHOBEHUSI W TMpEKpalleHusi TropeHus (mokapa), O3HAaKOMJIEHHUE C
oOpa3naMi OKCHJIOB U ONHUCAaHHE HX CBOMCTB, IOJy4YeHHUE, COOHMpaHue,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE



BoJIopoJia ¢ okcusioM Meau (II) (BoO3MOXKHO MCIOIB30BaHUE BUICOMATEPUATIOB),
HaO0/IeHNe O00pa3lloB BEHIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEW pacTBOpEHUs BEIIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM HOJIEW PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3BMOXKHO HCIIOJB30BAaHUE BHJICOMATEPUAIIOB), HCCIEIOBAaHUE OOpa3IoB
HEOPTraHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHCIOT M IIEJIOYEH, U3YUYEHHE
B3aumojericTBus okcuga meau (II) ¢ pactBopom cepHON KHCIOTHI, KUCIOT C
METAJUIAMH, PEAKINM HEUTPATIU3ALNH, [TOTYyUYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHCHHE OJHOTO METala JpPyruM W3 pacTBopa COJM, PEUICHHE
AKCIIEPUMEHTAJIBHBIX 3aJa4 0 Teme «BaxHeWine KiacChl HEOPraHUYECKUX
COCIUHEHUI».

Iepuoanuyeckuii 3akoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jaemenToB JI. . MengeaeeBa. CrtpoeHue aroMoB. XMMHYeECKasi CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUuu

[lepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMETbHbIE METaJUIbI,
raJIor€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(poTepHbIE
OKCHUbI U TUAPOKCH/IBI.

[Tepunoanueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Menneneesa.
Ilepuogpl u rpynmbl. @U3NYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
MEPHUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHune dIEKTPOHHBIX 000J09YEeK aTOMOB IEPBHIX 20 XUMHUUECKUX JJIEMEHTOB
[Tepuomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH WM3MEHEHHUsI paJnyca aTOMOB XMMHYECKUX SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIAM U IIEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanyeckodl CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul pa3BUTHUA HaykKu U npaktuku. [[. . Mennenees —
YUYEHBIN U TPAXKIAHUH.

Xumuueckasi cBs3b. KoBasieHTHast (MojsipHass M HEMOJIAPHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKKCIIEHHsI U BOCCTAHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIIN.



Xumuueckuii IKCnepumenm:

M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUAPOKCUIA LIMHKA C pacTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTFOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIUI
(ropeHue, peakiuu pa3noKeHus, COCUHEHHUS ).

Meostcnpeomemmnule ceazu

Peann3zanuss MexXnpeaMETHBIX CBA3€l MPU U3YYEHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. 4YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
MPEMETOB €CTECTBEHHO-HAYyYHOTO IHUKIIA.

OOmue ecTecTBEHHO-HAYYHbIC TMOHSTHS: Hay4yHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, TEePUOJUIYHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

®dusuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJEKTPUUYECKUM 3aps]l, BEIIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSTHUE BEIIECTBa, a3, (U3MYECKUE BEIIMYWHBI,
€UHULIBI U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE3/1bI, CoHIIE.

buonorus: dporocunres, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpPaNbl, TOPHbIE TOPOJIbI,
MOJIE3HBIEC UCKOTIaeMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYeCKas peaKius

[Tepunoanyeckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JJIEMEHTOB
. . MenpeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B N3MEHEHUU CBOWCTB
XUMUUYECKUX DJJEMEHTOB TNEPBbIX TPEX NEPUOMOB, Kalvs, KaJlblHUs U UX
COCIMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuomnueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUbI XUMHUUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTb CBOKCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XHUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IU4YHBIM Kilaccam
HEOPTaHUYECKUX COCAMHEHUMN, TeHETUYECKas CBsI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanus XuMUYECKMX peakUuid MO pa3jIudyHbIM IpU3HaKaMm (10
YHUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
10 HW3MEHEHHUIO CTEMEHEH OKUCICHHS XUMHUYECKUX DJIEMEHTOB, IIO
00paTUMOCTH, MO YYACTHIO KaTtaju3aropa). OIDK30- U SHIOTEPMUYECKHE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.



[TonsiTie o ckopoctu xuMudeckou peakiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHMHYECKMX peakuusx. [loHATHE O TOMOIreHHBIX U
reTeporeHHslx peakuusax. [lomarne o karanuse. [loHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIHAKONIME HA CKOPOCTh XUMHUYECKOM pEaKklUu U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocraBiieHMEe  ypaBHEHMM
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUNA € HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOIO OaliaHca.

Teopus  SJIEKTPOIUTHYECKOW  JHCCOLMALIMH. DNEKTPOJIUTHL U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peakuuu wmoHHOro oOMeHa. YcClOBUS NPOTEKaHUS PEaKUUid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX
BELIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasza), CJIOKHBIX BEIIECTB
(xJopuma HaTpuUs), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aUYHbIX  (DAKTOPOB,  HCCIIEJOBaHHE
AJNIEKTPOIPOBOHOCTH PAaCTBOPOB BEIECTB, IpoIEcca JUCCOLMAIMU KHUCIIOT,
niesioyeit u cosieit (BO3MOXKHO MCIOIB30BAHUE BUAECO MAaTEPUAIIOB), TPOBEACHHUE
OMbBITOB, WUTFOCTPUPYIOUIUX NPU3HAKH MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJICHHE Ta3a, OOpa30BaHHWE BOMBI), OIBITOB,
WUTFOCTPUPYIOUIUX MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI
(ropenue, peakuuu pa3NoXKeHus, COEJIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIbI0O KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre SKCepUMEHTANIbHBIX 3a/1a4.

Hemeranbl u MX coeIMHEHUA

OObmasi xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BELIECTB — TAJOT€HOB. XHUMHUYECKHE CBOMCTBA Ha IIpUMEPE XJopa
(B3auMozelCcTBHE C METaJJIaMH, HEMETaulaMu, LIeIo4amu). XJIOPOBOJAOPOI.
ConsiHast KUCIOTa, XUMHUYECKHE CBOMCTBA, MMOJMy4YeHUE, MpuMeHeHue. JleiicTrre
XJIOpa U XJIOPOBOJIOPOJA HA OPraHW3M 4YEJNOBeKa. BakHEWIne XJIOpHuabl U UX
HAXOXKJCHUE B IPUPOJIE.



Obmass  xapakrtepuctuka 3yeMeHToB  VIA-rpynmel.  OcoOeHHoOCTH
CTPOCHHUS aTOMOB, XapaKTEepHBIE CTeNeHN OKuCieHus. CTpoeHue u (HU3NIECKUE
CBOMCTBa TPOCTHIX BEHIECTB — KHUCIOPOJAa U Cephl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOI0pO,
cTpoeHue, (U3MYECKHEe U XHMHYECKHe CBoicTBa. OKCHIBI Cepbl  Kak
MPEACTABUTENIM KHUCIOTHBIX OKcHmoB. CepHas Kuciora, (Qusnyeckue u
XUMUYECKUE CBOMCTBa (0OIIME Kak MpeJICTaBUTENs Klacca KHUCIOT U
cnenupuyeckre). XuMUYECKUE PEAKIUH, JIekKaIIHe B OCHOBE MPOMBIIIIEHHOTO
croco0a moixy4deHus: cepHoil KucioThl. [Ipumenenne cepHoit kuciotel. Comnu
CEepHOI KHCJIOTHI, KaueCTBEHHAs peakius Ha cylbdaT-uoH. Haxoxaenue cepbl
1 €€ COCIMHEHUU B MPUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HEHUE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro NMpeA0TBPAILEHUS.

OO6mas xapakTepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIECHMS. A30T, pacnpoCcTpaHEHUE B
npupoje, Gpuznyeckue U XuMuYeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero puU3nYecKue U XUMUUECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, WX (UBUYECKHE W XUMUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauectBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
dbu3uyeckre W XUMHYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENs Kjacca
KUCIIOT ¥ crnenududeckue). VMcnonp3oBaHue HUTPATOB W COJIeH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YA0OpeHUN. XUMHUECKOE 3arpsi3HEHHE OKPYKaromie
cpeabl COEIMHEHUAMM a30Ta (KUCJIOTHBIE HOXK/IHU, 3arPSI3HEHUE BO3yXa, TTOYBBI
u BonoémoB). Docdop, amnorpornubie moaudukanuu Gocdopa, puznueckue u
xumuueckue cBoictBa. Oxcua  ¢ochopa (V) u  docdopnas xkuciora,
dusnueckre U XMMUYECKUE CBOMCTBA, noydeHue. Mcnonb3oBanue pocdaros B
KaueCTBE MHUHEPATbHBIX YI0OPECHHM.

O6mass  xapakrtepuctuka oaneMeHToB I[VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJEPOH, alIOTPOIHbIE
MOAU(DUKALIUKA, PACTIPOCTpAaHEHUE B TpUpoJe, (HU3NUYECKUE U XUMHUYECKUE
cBoiictBa. Ancopobums. KpyroBopor yriaepona B npupoae. OKCuasl yriepoja,
ux (uU3NUECKHe M XUMUYECKHE CBOWCTBA, JIEHCTBUE HA KUBBIE OPTaHU3MBEI,
NOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0anbHOTO NOTEIUIEHUS KIMMATa, MapHUKOBBIN
abdext. VrompHas kucioTa w €€ CconaM, WX (UIUYECKHE U XUMHYECKUE
CBONCTBa, MOJyYeHHWE W NMpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEAUITMHE, TPOMBIIUICHHOCTH U
CEJILCKOM XO3SIUCTBE.



[lepBoHavyasibHBIE TIOHATHS 00 OpPraHWYECKHWX BEIMIECTBAX Kak O
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TaHOJ, TJIUUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YIIEBOAOPOIOB  (yroib,
IPUPOJIHBIN ra3, HeTh), IPOIYKTH UX MEepepadoTKH (OCH3UH), KX POJIb B OBITY
Y TIPOMBINUICHHOCTU. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, MOJYyUYECHHE H
npumeHenue. CoenuHeHUs: KpeMHusi B mpupoje. OOmume mpenctaBlieHus 00
okcujie kpeMuus (IV) u kpemaueBoit kuciaore. CUIMKATHI, UX UCIIOJIH30BAHKE B
OBITY, B IPOMBIIIUICHHOCTH. BakHeI1e cCTpouTeIbHbIe MaTepUAlIbl: KEpaMuKa,
CTEKJIO, LIEMEHT, OETOH, )kene300eToH. [Ipo0aembl 6e30macHOro UCHoIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUue O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHUCJIOTBI, TPOBEJCHNE KAUECTBEHHBIX PEAKIINI HA XJIOPUI-UOHBI U HAOJIIOACHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOWCTBa TaJOT€HOB M WX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpasliamu XJOpUJ0B (TaJlOre€HUIO0B),
O3HAaKOMJIEHME C oOpa3lamMud cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HaOMIOIEHUE TMpoIecca OOYTIUBAHUS
caxapa moJ JCUCTBUEM KOHUEHTPUPOBAHHOW CEPHOW KHCIOTBI, U3YYECHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMIoJIeHHe TMpu3HaKa eé
MIPOTEKaHUs, 03HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux
COCNMHEHU (BO3MOXKHO WCIIOJIb30BAaHHWE BHJIEOMATEpPHAIOB), O0Opas3amMu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
U3yYEHHUE CBOMCTB aMMHUaKa, IMPOBEJECHHE KAYECTBEHHBIX peaKkIuidi Ha HOH
aMmmoHusi U (docdaT-uOH W U3yYEHHUE TPU3HAKOB UX IPOTEKAHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOU KUCIOTHI ¢ MEbIO (BO3MOXKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YyUYECHHE MOJEIEH KPHUCTANIMUYECKUX
peméTok anmMasza, rpaduta, GQymiepeHa, O3HAKOMJICHHE C MPOIECCOM
a7copOIMM PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
NpOTHBOrasa, MoJydyeHue, coOMpaHHe, PAclo3HABAHME U H3y4YEHUE CBOMCTB
VIJIEKUCIIOTO Ta3a, MPOBEJACHHWE KA4YeCTBEHHBIX peakiuid Ha KapOOHAT U
CUJIMKAT-UOHbl U M3YyYEHUE IMPU3HAKOB HMX MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIMENH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHHE SKCHEPUMEHTATbHbBIX
3a/1a4 1o TeMe «BaxkHelie HeMeTaIbl U UX COEAUHEHUS.



MeTtajuibl 4 UX COCAMHEHMS

OOmrast xapakTEepPUCTHKA XHMHYECKHUX OJJIEMEHTOB — METAJUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKas KPUCTAIUIMYECKAS PEIIETKA. DIEKTPOXUMUYECKUMN PsifT
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPpPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUThl WX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B ObITY U IPOMBIIIUICHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoin  cucreme
xuMu4eckux 3neMeHToB /. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B mnpupoje. Pusznyeckue W XUMHUYECKHE CBOMCTBA (Ha MpUMEpE HATPHUS U
kanus). OKCUAbl U TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHue MIeIOYHBIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
Ileppnogmueckorn cucreme xumuuyeckux odnemeHtoB JI. WM. Menneneesa,
CTPOEHHUE HUX ATOMOB, HAaXOXJICHUE B Mpupoge. Ou3znueckue U XUMUUYECKUE
CBOWMCTBA MarHus W Kanbliusa. Baxknelmume coeguHeHUsS Kaiablius (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosiokeHue B llepuonnueckol cucreMe XMMHYECKHX
snemeHToB [[. M. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBa amtoMuHHSA. AMQOTepHbIE CBOWCTBa
OKCHJA ¥ TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepruoanueckon CUCTEME XUMUYECKUX IJIIEMEHTOB
. . Menneneesa, ctpoeHne aToma, HaxoxkAeHue B mpupone. dusznueckue u
XHMHYECKHE CBOMCTBA skesne3a. OKcuabl, THAPOKCHABI U cosn kenesa (II) u
xenesa (III), ux cocra, CBOMCTBA U MOTYUYEHHE.

Xumuueckuii IKCnRepuMeHm

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMHU
CBOMCTBAMHU, H3YyUYCHHE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBHUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HMCIIOJIb30BAaHUWE BUJEOMATEPHUATIOB), TPU3HAKOB MPOTEKAHMS
Ka4eCTBEHHBIX PEAaKUW HA NOHBL: MarHus, KAIbIHUs, ATIOMUHUS, [IUHKA, XKeJe3a
(I1) u xeneza (III), memu (II), HabGmomeHWEe W OMHMCAHHWE MPOIIECCOB
OKpalllMBaHUsSl IUIAMEHUM HWOHAMHM HATpHs, Kaausi MU Kalblus (BO3MOXKHO
UCIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB



TUAPOKCUJA ATIOMUHUS U TUIPOKCUJA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxHelIme MeTasibl U UX COEAUHECHUSD.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
HCITOJI30BAaHNE BEIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBast momors mpu
XUMUYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJIK). Pomp xumMum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

n3y4yeHue o0Opa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbBIX
MOHATUM, TaK W TOHATHM, SBISIONIMXCS CUCTEMHBIMH IS OTJEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'0 IIUKIIA.

OO01re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccu(uKaiusi, MEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJEib, SIBICHHE, MapHUKOBBIM
3 deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKU, (OTOIIEMEHT, BEUIECTBO, TEI0, OOBEM,
arperaTHOE  COCTOSIHME ~ BEIIECTBA, Ia3,  pacTBOp,  PacTBOPUMOCTb,
KpUCTaJUTMUeCKasi peméTka, CIJIaBbl, (QPU3NUYECKHE BEIMYWHBI, €IUHUIIBI
M3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, MIJIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, apixanue, 6uocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00peHuUsI, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIICCTRA.

I'eorpadus: armocdepa, rumgpocdepa, MUHEpabl, TOPHBIE MOPOIbI,
MOJIE3HbIC HCKOTIaeMBIE, TOILJIUBO, BOJIHBIE pecypcBhl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIBHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJUIIMOHHBIMHU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
NPUHATBIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU MOBEICHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOIITUXCS.

JIugyHOCTHBIE  pe3yJIbTaThl  OTPAXalOT TOTOBHOCTH  OOYy4YarOIIUXCS
PYKOBOJICTBOBaTbCS CUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAUA U
pacIIMpeHre ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IIECHHOCTHOTO  OTHOUIEHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HayK{ B KU3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOM
uHbopMaIell O TMepefoBbIX JOCTIXKCHHSIX UM OTKPBITHSIX MHUPOBOH W
OTCUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUI B  KOJUIEKTUBE, KOMMYHUKATHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEILCKOM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTU K PA3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
P BBINOJHEHUN YUEOHBIX, TO3HABATEIBHBIX 3aJ1a4, BHIMOJHEHUH XUMUYECKUX
OKCIIEPUMEHTOB,  CO3JJaHWM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJICHUS K
B3aMMOIIOHMMAHWIO W  B3aUMOIIOMOINM B  TpoOIlecce OTOM  yueOHOi
JeATEeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
MIOCJIEICTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XUMHUECKON peaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY ISl HOHUMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJHOM CPENIOW, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;



MO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHBIE HA MOJyYE€HUE HOBBIX 3HAHUU
M0 XHWMHUHU, HEOOXOauMbIe IJs1 OOBSCHEHUS HAOIIOAEMBIX MPOLIECCOB U
SBJICHUH, NO3HABAaTEIbHON, MH(MOPMALIMOHHOM M UYUTATENIbCKOM KYJIBTYpHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIBHOM pabOThl € YYEOHBIMU TEKCTAMH,
CIPaBOYHOW  JUTEPATypO, JOCTYNHBIMH TEXHUYECKHMH  CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOyYEHHIO M NO3HAHMIO, JII0OOO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHUIO, IIPOEKTHOM U  HUCCIEI0BATEIbCKON
JEsITeIbBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS 00Y4YEeHHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU >XU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0pOBBIA 00pa3 »KU3HU, OCO3HAHUE IOCIEICTBUN U
HENPUATHE BPEIHBIX NPHUBBIYCK (YMOTPEOICHHUS alKOrojs, HApKOTHUKOB,
KypeHusi), HEOOXOJUMOCTH COOJIOJEHUs MpaBuUil  OE30MacHOCTH  MpHU
oOpalleHuu ¢ XUMUIECKIMH BEIIECTBAMU B OBITY U peaTbHOU KU3HU;

5) Tpy10BOT0 BOCHIUTAHMSA:

MHTEpEC K MPAaKTHUYECKOMY HM3y4YEHHUIO Mpodeccuil M Tpyaa pazIudyHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM UHCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWW 10 XWMHUHU, OCO3HAHHBIA BBIOOP
WHIAUBUIYAIbHON  TPaeKTOpPUM TMPOJOJDKEHUST 00pa3oBaHUs C  y4&€ToM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodecCuOHATbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) IKOJIOrHYeCKOr0 BOCTIMTAHUSA:

HKOJIOTMYECKU I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAHUE 1IEHHOCTH 3J0POBOTO
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
npaBuil 0€30MacHOrO TOBENEHUs NMpU paboTe ¢ BeElIeCTBaMHU, a TaKXkKe B
CUTYaIUsX, YTPOKAIOUINX 3I0POBBIO U JKU3HU JIIOJIEH;

CTIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJydaeMble TTPH U3yYCHUN XUMUH, JIJIS
pelleHnsT 3aJad, CBA3aHHBIX C OKPYXKAOUIEHl MNpUPOAHON Cpenou, i
MOBBILICHUSI YPOBHS HKOJOTHYECKOM KyJIbTYPbl, OCO3HAHUSA TJ00ATBHOTO
XapakTepa 5SKOJOTHYECKHX MpoOJeM M MyTe HX pEeleHUs MOCPEICTBOM
METOJIOB XMMHUH, 3KOJOTHUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM
B IIO3HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATILHON ITPAKTHUKE.



METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeaMETHBIX PE3YyJIbTATOB BBIICISIIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHMPOBO33pPEHUsI OOIICHAyYHBIC TOHATHUS (3aKOH, Teopusl,
IPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIECC, AKCIEPUMEHT M JpYroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 JTUX MPEeAMETOB  (POpMUPOBATH
MPEICTABICHUE O I1IEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, U YHUBEPCAJIbHBIC
ydeOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
KOTOpBIE 00ecrednBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM e TETbHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble J1ornyeckue AeMCTBHUA:

YMEHHUS HUCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS IIPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3h C IPYTUMU MOHSITUSIMU ), UCIIOJIb30BATh
MOHATHUS )15l OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTCpUM Ui KIacCU(PUKAIUM XHMHYECKHUX BEIIECTB M XHUMHUYECKHX
peakIuii, yCTaHaBIWBAaTh NMPUUYMHHO-CIICJICTBCHHBIC CBS3M MEXKIY OO0OBEKTaMU
W3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
10 aHAJIOTHUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUCHUS;

YMEHHME TPUMEHATh B TMPOLIECCe IO3HAHUS NOHATHUS (TIPEIMETHBIE U
METanpeIMETHbIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBBIBATH IIMUPOKO IPUMEHSIEMbIE B XHUMHH MOJCIbHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUMU4eckas popmya
Y ypaBHEHHE XUMHUYECKOW PEAKIUU — MPU PEIICHUH YYeOHO-TI03HABATEIHHBIX
3a7a4, C Yy4YETOM OTUX MOJEIBHBIX NPEACTABICHUW  BBISBISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKH HM3Y4aeMbIX OOBEKTOB —
XUMHUYECKUX  BEIIECTB M  XHMHUYECKHUX  pEeaKkIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbIC CBSI3M W NIPOTUBOpPEUUS B
M3y4aeMBbIX IIPOIECCaX U SIBIICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHUE HUCIIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXK€ B KA4eCTBE OCHOBBI i1 (hOPMHUPOBAHHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

MpUOOPETEHUE OMBITA IO TUIAHUPOBAHUIO, OPTAHU3AIMH W MPOBEICHUIO
YYEHUYECKUX HKCHEPUMEHTOB, YMEHHE HaOJoAaTh 3a XOJOM IMpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTat, (GOpMyIUpOBaTh 0000IIEHUS



Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHMS, COCTABISATh
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBAThb U HHTEPIPETUPOBATH MH(POPMAIIUIO
pa3aMuYHBIX BUAOB M (GOpPM TMPEACTABICHUS, TMOJy4aeMyl W3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIIpHAsA JUTEpATypa XUMHUYECKOIO COJEpKaHU,
CIpaBOYHbIE TMoOcoOus, pecypchl IHTepHeTa), KpPUTUYECKHM OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE NPUMEHATh Pa3IM4YHbIE METO/ABI U 3aIIPOCHI IPU TIOUCKE U 0TOOpE
nH(GOpPMAILIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IJIS BBITIOJTHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OTIbITA
B 00JaCTH HCIIOJIb30BAHUS MH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOM AaKTHUBHOTO HCIIOJIb30BAHMSI PA3IUYHBIX IOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYIO (HOpMY MpEACTaBICHUS
MH(pOpMaUMU U WUIIOCTPUPOBATH PELIAEMBbIE 3aa4l HECJIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHE WCIIOJIb30BaTh W AaHAJIM3UPOBaTh B Ipolecce YydyeOHOU u
UCCJIEI0BATEIBCKON JeSITeIbHOCTU UH(pOpPMAIUIO 0 BIIUSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XOJe aWanora u (Wid) JUCKYCCHH) TIO
CyHlecTBYy 00cyxkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOHN 3a1auH;

YMEHUSl MPEJCTaBIATh MOJYYEHHBbIE PpPE3yJbTaTbl MO3HABATEILHON
JESTeIbHOCTY B YCTHBIX M TNHCbMEHHBIX TEKCTaxX; JAeNiaTh MPE3CHTAINI0
pe3yNbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO HSKCIepUMeHTa (J1abopaTopHOro
OTIbITA, JTA0OPATOPHON PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

YMEHUS y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM M MCCIEAOBATEIbCKOM  NIEATENbHOCTH TPU  PEIICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpPAWHALIUA COBMECTHBIX JEWCTBUM, OIpEAENCHUE KPUTEPUEB IO OLICHKE
KauyecTBa BBIMOJIHEHHOM pabOThI U ApyTHUE).

PeryasiTuBHbIe YHUBepPCaJbHbIE Y4eOHbIe AeiicTBUS:

YMEHHUE CAMOCTOSITENBHO ONPEAENSATh UEIN AESATENbHOCTH, INIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIUPOBATh U IIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO



JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3 (HeKTUBHBIE CITOCOOBI PelIeHNs Y4eOHBIX
Y TIO3HABATEJIbHBIX 3a7a4, CAMOCTOSITEJIbHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM
MOJIYYECHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM L€, YMEHHE
WCIIONB30BaTh W AHAIW3UPOBATH KOHTEKCTBI, IIPEUIaraéMble B YCIOBUH
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIbHOrO

coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOHN (enepalbHONM paboyell Mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NeUCTBUM, crenuduueckue g MpeaMETHOM o0nacT «XUMHS», BHUJIbI
JNEATEIBHOCTH 10 IIOJIYyYEHUKD HOBOIO 3HAHWs, €ro HHTEPIPETaLNH,
peoOpa30BaHUIO U PUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K konuy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaThb CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHHIA:

e PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUI: aTOM, MOJIEKYIa,
XUMHYECKUHN DJIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(oHOpOAHAS ¥ HEOAHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJISIpHasE Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs
Macca, MaccoBas JOJII XMMHUYECKOIO JJIEMEHTAa B COCAUHEHMHH,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJIaccu(pUKalus peaklnii: peakiui COEIUHEHUS, PEAKIIUH PA3JI0KEHHUS,
peakuMM 3aMElIeHUusl, peakuuu OOMEHa, SK30- M DHJIOTEPMHUYECKHUE
peaKkimu, TEIUIOBOM 3P (HEKT peakiuu, SApOo aToMa, dJIEKTPOHHBIN CIIOM
aTomMa, aToMHas oOpOWTanh, paANMyC aToMa, XHWMHYECKas CBS3b,
NOJISIPHAs. W HEMOJspHAs KOBAJICHTHAS CBS3b, MOHHAsA CBS3b, HWOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JAOJs BellecTBa (MPOLEHTHAs
KOHIIEHTpAIMs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATUU U
MPUMEHATH THU MOHITUSA IPU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUs (HOpMyT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e ONpENENATh BAJICHTHOCTb AaTOMOB  JJIEMEHTOB B  OWHApHBIX
COCNMHCHUSX, CTEMECHh OKUCIEHUS DJEMEHTOB B  OWHApPHBIX
COCAMHEHNAX, NPHUHAIIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy



COeMMHECHMIA O (opMyliaM, BUJ XHUMHYECKOU CBS3U (KOBaJCHTHAs U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

packpbiBath cmbich l[leprommueckoro 3akoHa JI. M. Menneneena:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHHMSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy [lepuomnueckoi
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3IU4aTh IOHITUS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «nodounas noarpynmna (b-rpymnmna)», maneie
1 OOJbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MeHzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sapa, oOIIee YHCIo
AJIEKTPOHOB U pacrpeeeHUue UX MO AJIEKTPOHHBIM CJIOSIM);
KIacCu(UIMPOBaTh  XUMHUYECKUE  DJIEMEHTHI,  HEOpPraHUYECKHUe
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
PEaKIMK BEIIECTB, 10 TETUIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJAcCOB,  MOATBEpPXKJas  ONUCAHHE  MOpUMeEpaMu
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT MX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBpaIlEHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYI0 MOJIEKYJSPHYIO M MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO »JJIeMEeHTa 1o Qopmyiie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIUTH
PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINU;

IMPUMEHSITh OCHOBHBIE OIEPAIIMH MBICIIUTEIBHON JESITEIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000IIeHue, CHUCTEeMaTU3AlHIo,
KJ1acCu(PUKaIMIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YUYCHHS] CBOMCTB BELIECTB U XMUMHUYECKHX PEaKIHMil, €CTeCTBEHHO-
HAay4YHble  METOABl  MO3HAHUS —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

ClIeloBaTh MpaBWIaM  TOJIb30BAHUSI XUMHUYECKOM TOCYyIOW H
nabopaTopHBIM 000pYIOBaHMEM, a TaKKe TMpaBWIAM OOpAIIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO



K

razoo0pa3HbIX BEIIECTB (BOJOPOJAa M KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MACCOBOM [JOJEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUYECKHUE DKCIIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH W  KHCIOT C TOMOIIBIO
MHANKATOPOB (JaKkMyc, (heHondranent, METUIOPAHK U IPYTHUE).

KOHI[y oOydeHus B 9 KJlacce TMpPEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH: XHUMUYECKUU
AJIEMEHT, aTOM, MOJICKYyJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTRBO,
CJI0KHOE BEIIECTBO, BAIICHTHOCTh, 3JIEKTPOOTPUIATEIIBHOCTD, CTEIIECHB
OKHCJIEHUS, XHMHUYECKasg pEeaKuus, XUMHYECKAs CBs3b, TEIJIOBOU
3 deKkT peaknuu, MOJb, MOJSPHBIA 00BEM, PacTBOp, SJIEKTPOJHUTHI,
HEJJIEKTPOJIUTHI, SJICKTPOIUTHYECKAS TUCCOLMALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEJIb, OKHUCICHUE W  BOCCTAaHOBIICHUE,
ajutoTponus, aM(OTepHOCTb, XUMHUUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJUIMYecKas), KpUCTAIMYeCKas peméTKa, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XHWMHWYECKOM PpEaKUUH, MPEaeIbHO
nonyctumas konuentpauus 11K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHX TOHITHU U
MIPUMEHSTh 3TH IMOHATHS MPU OMUCAHUU BENIECTB U UX MPEBPAILCHU;
UCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJeHUS (GopMya
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

ONpPEAEATh BAJCHTHOCTh H CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIUWHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAMIICKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsi3M  (KOBaJIGHTHAs, HWOHHAs, MeTaJuIM4ecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3aps]l MOHA TI0 XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPTraHMYECKUX COCIUHECHUU,
THUI KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

packpbiBath cMbIca Ilepuonmdeckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OINHUCHIBATh W XapaKTEPHU30BaTh
TabauuyHyro Gopmy Ileproanueckoit cUCTEMbl XUMHUYECKHUX 3JIEMEHTOB:
pasnuyaTh MOHATHS «TJaBHas moarpynna (A-rpynma)» u «moOodHas
noarpynma (b-rpymma)», Maneie W OOJBINME MEPUOABI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE HWMEIOTCS B TMEPUOIWYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHUA AaTOMOB XUMHUUYECKHX



AJIIEMEHTOB (COCTaB M 3apsija sijpa, oOllee YHUCIO DSJIEKTPOHOB U
pacrpeneseHue UX M0 JJIEKTPOHHBIM CJO0SIM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCUHEHUH B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KJIacCU(PUIUPOBATh  XMMHYECKHE  DJIEMEHTHI,  HEOpraHUYECKHe
BEIIECTBA, XUMUYECKUE peaKINH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKlMK BEUIECTB, MO TEIIoBOMY 3(PQeKTy, M0 U3MEHEHUIO CTereHEeH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBAa NPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKIAsi OINKUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMUYECKUX PEaAKIUH;

COCTABJISITh YPABHEHUS DJEKTPOJUTUYECKOM JHUCCOUMALUU KHUCIOT,
HIEJI0YE€W W COJIEW, TOJIHBIE W COKpAIIEHHBIE YPABHEHHUS PEAKLIMM
MOHHOrO  OOMEHa, ypaBHEHHMsS  pEaKUui,  MOJITBEPKAAIOUIUX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSAPHYI0O U MOJSIPHYIO MAacCChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEeHTa 1o (opmyiie
COECIMHEHHsI, MAacCOBYIO [IOJIF0 BEIIECTBA B PacTBOpPE, IPOBOIUTH
pPacy€ThI IO YPABHEHUIO XUMHUYECKON PEaKIIN;

coOofaTh  IpaBuUjiia  TOJIB30BAHUST  XUMHUYECKOM  MOCYAOoM W
Ja00paTOpHBIM O0OPYJIOBAaHMEM, a TakKe IMpaBwia OOpaIlleHHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU T10 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYECHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

OPOBOJUTH  PEAKIMHU, TMOJATBEPKAAIONIME KAYECTBEHHBIM COCTaB
pPa3IMYHBIX BEILIECTB: pPACIO3HABATH OMNBITHBIM MYTEM  XJIOPHU/I-,
Opomuna-, wuoauA-, KapOoHar-, Qocdar-, cuamkar-, cyiabdar-,
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJUIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;



e TMPUMEHATh OCHOBHBIC OIEPANMU MBICIUTEIBHON NESITEIBHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O0000IIEHHEe, CHCTEMaTU3alHIO,
BBISIBJICHUE TIPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIHMM, €CTECTBEHHO-HAyYHBIE METOIbI
NMo3HaHUS — HaOJIOJCHUE, U3MEPEHHE, MOJICIUPOBAHUE, IKCIIEPUMEHT
(peasibHBIIA u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KoumnuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTesibHbIE pecypchl
NPOrpamMMbl padoThI padoThbI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMusi — BakHast
11 00J1aCTh €CTeCTBO3HAHUS 5 9 bu6mmoreka IIOK
' Y [IPAKTHYECKON https://m.edso0.ru/7f41837c
JESTEIbHOCTH YEJIOBEKa
19 BemecTBa 1 xuMudeckue 15 1 bubmnoreka IIOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. 5 bubmuoreka [JOK
' ITousTHe 00 OKcHOAX https://m.edso0.ru/7f41837¢
Bogopon. Ilonstue o bubmuoreka [JOK
2.2 9 1 1
KHMCJIOTaX M COJAX https://m.edsoo.ru/7f41837c
53 Bopa. PacTBopbl. 5 1 bubmuorexa [IOK
' [TonsTre 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl Eus OK
2.4 HEOPraHUYECKUX 11 1 1 nommorexa L

COeTUHEHNN

https://m.edsoo.ru/7f41837¢c



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

Hroro mo pazneny 31

Pasnen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[lepuoauueckuii 3aKOH U
Ilepuonnueckas cucrema
3.1 XUMHYECKHUX DIIEMEHTOB 8 bubmmorexa TTOK
' https://m.edso00.ru/7f41837c
. . Menneneena.
Crpoenue aToma
XUMHYECKasI CBA3b.
3.9 OKHCITUTENBHO- 9 1 bubmuorexa [IOK
' BOCCTAHOBUTEJIbHBIE https://m.edso00.ru/7f41837c
peakiuu
bubmnoreka IIOK
n 17
TOTO To pasaeiy https://m.edsoo0.ru/7f41837¢
OBLIEE KOJIMYECTBO 68 4 5
YACOB I10 [TPOT'PAMME



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

9 KVIACC

HaumeHoBaHue KoanuectBo yacon
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoThbI
Pa3nen 1. BemecTBO 1 XMMU4YeCKHe PeaKINH
IToBTOpEHME M
11 yriayOneHue 3HaHUM 5 bubnmnorexka HOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [JOK
' p . https://m.edso00.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DIEeKTPOTUTHIECKAS
13 JTUCCOLIMAINA. 3 1 1 bu6nunorexa [IOK
' XUMHUECKUE PEaKIHU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazgeny 17
Pasznen 2. HemeTasibl M HX coeIMHEHHS
OO01mas xapakTepuCTHKa
2.1 XI/IMI/I‘{CCKII/)IX BHGI:)MCHTOB 4 1 Bubmmorexa [IOK
' https://m.edso00.ru/7f41a636
VIIA-rpynnsl. I'anorenst
OO61mas xapakTepucTHKa
but6mmorexa [IOK
2.2 XUMUYECKHUX AJIEMEHTOB 7 1

VIA-rpynmnsl. Cepa u e€

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



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

COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUYECKHUX IJICMEHTOB 8 bubnuotexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 ux coeTMHCHHS
OO01mas XxapakTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- .
v rp}:HHH yraepox 8 https://m.edsoo.ru/7f41a636
KpPpEMHHHU U UX
COCINHCHUA
Uroro no pazneny 27
Pa3zgen 3. MeTa/ILI M UX COeIUHEHU S
31 OO0mue cBoiCcTBa 4 but6mmoreka [IOK
' METaIJIOB https://m.eds00.ru/7f41a636
3.9 Bakueitme MeTamisl 1 16 bubanoreka LIOK
' WX COEIUHEHHUS https://m.eds00.ru/7f41a636
Hroro 1o pasneny 20

Pa3nen 4. Xumus n okpy:kaomasi cpeaa

41 BemecTBa u marepuaisl B 4 bu6anoreka LIOK
' JKM3HHU YeJ0BEKa https://m.edsoo.ru/7f41a636
Wroro no pazmeny 4
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgpoBbie
n| Tema ypoka KoutpoabHbie IpakTnyeckue
Bcero U3yYeHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsbl
n
[Ipenmer xumuu. Ponp xumuu B bubnuoreka [IOK
1 YKW3HU yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
bu6mmoreka [IOK
[TonsTHe o MeToAax MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
7e
[IpakTuueckas padora Ne 1
bu6nmoreka [JOK
«[IpaBuna paboTsl B 1aboparopun
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C dc
71a00paTOPHBIM 000PYIOBAaHUEM T
UucThle BelecTBa U CMecu bubmorexa HOK
4 . 1 https://m.eds00.ru/ff0d26
CrniocoOsI pa3aeneHus cMecei ca
[TpakTuyeckas padora Ne 2
. bu6mmoreka [JOK
«Paznenenue cMmecell (Ha mpumepe
5 . 1 https://m.edsoo.ru/ff0d28
OYHUCTKHU NTOBApEHHOW COJIN)» o8
(maTYMK TEKTPONPOBOITHOCTH) T
bu6mmoreka [IOK
6 A 1
TOMBL I MOIICRYITHL https://m.edsoo.ru/ff0d2a



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

6C

XUMHUYECKUE DJIEMEHTBI. 3HAKU

bu6mmoreka [IOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB 2
bubmuoreka [JOK
8 [IpocTble U ClOXKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIeCcTB. XUMHU4ecKas popmyia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHAYECKHX 3JICMCHTOB -
OtHocuTeNnbHAs aTOMHAsI Macca. bu6nmoreka [JOK
11 | OtHocuTenbHasE MOJIEKYSIpHAs https://m.edsoo.ru/ff0d32
macca 3c
MaccoBast 10711 XUHMHUYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
AJIEMEHTA B COCTUHEHUH Oc
bu6nmoreka [JOK
Kommuectso BemecTBa. Moib.
13 FHIMIECTRO BEMCCTR o https://m.edsoo.ru/ff0d52
MounsipHas macca 30
du3nYecKue ¥ XUMUICCKHE bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMHUYECKast PEaKIus X
15 | Ilpu3Haku M ycnoBHs MPOTEKAHUS bubnuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
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

XMMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHHUs MaCChl

bu6mmoreka [IOK

16 | BemecTB. XuUMHUECKUE https://m.edsoo.ru/ffod3b
YpaBHEHHUS 88
Brruucnenus koamvecTBa, MacChl bubnmoreka [JOK

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaAKIIUit 08
Knaccudukanus XuMruaeckux

€aKIuii (CoeIMHEHHS bubmorexa LHOK

18| P ’ https://m.edsoo.ru/ffod3f3
pasioKeHus, 3aMeICHNS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBbIii- bubnuorexa [JOK

19 | sHuumknoneauct. O6001IIEHNE U https://m.edsoo.ru/ff0d40
CHUCTEMaTU3aLUs 3HAHUN c4
KontponsHas padora Nel o treme bubnnorexka [JOK

20 | «BemiecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmechk razos. Cocras bu6mmoreka [IOK

21 | Bo3amyxa. Kucnopon — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiectBo. O30H 8e
Ou3nYecKue 1 XUMHUIECKHE
CBOWCTBA KHCIIOpOa (peakiuu bubmorexa LHOK

22 P P https://m.edsoo.ru/ff0d46
OKHcIeHus, ropenue). [lonstue 14
00 okcuaax =

23 | CrmocoObl moyyeHHst KUCIOpoaa bubnuorexa [IOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
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

B J1a0OpaTOpUH U
IIPOMBILIEHHOCTH. [IpuMeHeHue
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TemnoBoit 3¢ hext xumMuueckoit
peaKIyu, OHATHE O

bu6mmoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJO0TEPMHUYECKHUX 90
peaKusx
TormnmBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arpsi3HEHHE BO3ayXa, CLIOCOOBI https://m.edsoo.ru/ffod4c
€ro Mpe0TBPaICHHS 4a
[IpaxTuueckas padora Ne 3 o
teMe «llonydyenue u cobupanue bubmorexa LHOK

26 v https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 5
CBOICTBY» =
Bomopon — anemeHT u npoctoe bu6nmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnueckne U XUMUYECCKHE bu6nmoreka [JOK

28 | cBoiicTBa Bogopoxa. [lpumeHenne https://m.edsoo.ru/ff0d4d
BOZOpOZA do

bu6mmorexa [IOK
29 | TlonsTHE O KMCIOTaX U COJIAX https://m.edsoo.ru/ff0d50
d2

Crioco0BI ITOJIyYeHHs BOJOPOJa B bubnnorexa [IOK

30 ya HOP https://m.edsoo.ru/ff0d4d

nabopaTtopuu

do



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas padora Ne 4 o
teme «l[lonyuenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/a, U3yUEHHUE €ro 5
CBOICTBY -
. N bubmuorexa [JOK
M 0 .3
32 OIVIPHDIT ODBEM Ta30B. SAKOH https://m.edsoo.ru/ff0d54
ABorazipo %
Brruuncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a o €ro N3BECTHOM Bubmzorexa LIOK
33 Y https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WU ”
00BEMY o
Brruncienus 006EMOB ra3os I10
ABHEHMIO PEAKIINNA HA OCHOBE bubmaoreka IJOK
34 yp "p N https://m.edsoo.ru/ff0d57
3aK0HA 00BEMHBIX OTHOILIEHUI 08
rasoB 0)]
KonTponbnas padorta Ne2 no teme
35 | «Bomopona.llonsTre 0 KHCIOTaxX U
COJISIX.
dusnueckre U XUMHUECKHE Brbmmozexa [OK
36 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
. bu6mmoreka [JOK
CocraB ocHoBauuii. [Touarue 00
37 https://m.edsoo.ru/ff0d59
WHMKATOpax 02
Bopna xak pactBopuTens. bu6mmorexa [IOK
38 | HaceleHHble U HEHACHIIIEHHBIE https://m.edsoo.ru/ff0d5b

pacTtBOpbl. MaccoBast 1oJist

40
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BEILIECTBA B PacTBOPE

[IpakTrueckas padota Ne 5 o
teme «[IpurorosieHre pacTBOPOB

bu6mmoreka [IOK

39 . Ny y https://m.edsoo.ru/ffod5e
C omnpene’nEHHON MacCOBOH JI0Nei ba
PacTBOPEHHOrO BEILIECTBAY» T
O6o0maroiee TOBTOPEHUE 10 bubnmoreka [JOK
40 | Teme «Kucnmopona. Bogopoz. https://m.edsoo.ru/ff0d63
Boga» 42
Oxcuel: cocTaB, KIACCU(PUKAIINS bubmorexa LIOK
41 ' ’ ’ https://m.edso0.ru/ff0d66
HOMEHKJIAaTypa
4e
[Tonyyenue u xumMu4ecKue bubnnorexa [JOK
42 | cBoOMCTBa KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCHJIOB 4e
bu6nmoreka [JOK
OcHOBaHUA: COCTaB,
43 https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKJIaTypa ca
bu6nmoreka [JOK
[Tonyuyenue n xummdeckne
44 . . https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBaHHUI ca
) bu6mmoreka [IOK
Kucnotsr: cocras,
45 https://m.edsoo.ru/ffOdfee
KJIacCU(UKAINS, HOMECHKIIaTypa 5
[TonyuyeHnne u XUMUYECKHE bubmmorexa [TOK
46 Vy https://m.edsoo.ru/ffOdfee
CBOIMCTBA KHCIIOT )
47 | Comnu (cpenHue): HOMEHKIATYpa, bubnmuotexa [JOK
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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
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CTOCOOBI OTYYEHUS,
XHUMHUYECKHE CBOUCTBA

https://m.edso0.ru/00ad94
74

[TpakTuyeckas pabora Ne 6.
Pemenne skciepuMeHTAIBHBIX

bu6mmoreka [IOK

48 | 3amad o reme «OCHOBHBIC https://m.edsoo.ru/00ad9b
KJIaCChl HEOPTaHUYECKUX 7c
COCTUHEHUN)»
['eneTnyeckas CBSI3b MEKIY bubmuorexa [JOK
49 | kImaccaMu HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9a
COCTMHEHUN 50
O06o0061eHre U CHCTEMaTH3aIIHs
o " bu6mmoreka [IOK
3HaHui 1Mo Teme" OCHOBHEIC
50 https://m.edso0.ru/00ad9c
KJIACChI HEOPTaHUYECKUX b
coeauHeHMi" T
KonTponbnas padorta Ne3 no teme bubnuoreka [IOK
51 | "OcHoOBHBIE KJTACCHI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX COeqMHEHUN" la
[IepBbie monBITKN
bu6nmoreka [JOK
KJIaCCU(PUKAIIMHA XUMUYECKHUX
52 https://m.edso00.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynIax fa
CXOJHBIX 2JIEMEHTOB o
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
[Iepnonnueckas cucrema
53 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToB /I, 1. 2
Meneneesa o
54 | Tlepuonpl, TpyMIbI, TOATPYIIITHI bubnmuotexa [JOK
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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
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00ada5
2c

Crtpoenune atomoB. CocTaB

bubmuorexa [JOK

55 https://m.edsoo.ru/00ada3
aTOMHBIX siaep. M3oTormbl 42
CtpoeHue 2JIeKTPOHHBIX
bu6mmoreka [IOK
000JIOUYEK aTOMOB DJIEMEHTOB
56 N https://m.edso0.ru/00ada6
ITepunonnueckoii cucremst 1. 1. be
MeHnneneeBa o
XapakTeprucTUKa XUMHYECKOTO
bubmuorexa [JOK
3JIEMEHTA 110 €r0 IMOJI0KEHUIO B
57 . https://m.edsoo.ru/00ada8
[Iepnonnueckoii cucreme /1. U. 24
MeHnneneeBa o
3nauenue [leprogmaeckoro
bu6nmoreka [JOK
3aKOHA IS Pa3BUTHS HAYKH U
58 https://m.edsoo.ru/00ada9
npaktuku. Jl. 1. MengeneeB — 6e
Y4EHBIN, IEJAror U rpak JaHuH _
DHIEKTPOOTPULIATEIBHOCTE bubmaorexa IJOK
59 pooTp https://m.edsoo.ru/00adaa
aTOMOB XUMHUUYECKUX DIIEMEHTOB b3
bu6nmoreka [JOK
60 | HMonHas xumu4deckas CBSA3b https://m.edsoo.ru/00adac
34
bu6mmoreka [JOK
KoBasienTHas nonsipHas
61 https://m.edsoo.ru/00adaa
XUMHAYECKAs CBA3b
b8
62 | KoBaneHTHas HemonspHas bubnuorexa [IOK
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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/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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XUMHNYCCKas CBA3b

https://m.edsoo.ru/00adaa
b8

O06001IeHrEe U cUCTeEMaTU3 AU

bubmuorexa [JOK

63 | 3mHanwmii mo reme «CTpoecHUE 1 https://m.edsoo.ru/00ad9c
aroMa. XMMHYECKas CBSA3b» b2
KontponbHas padota Ne4 o reme bubnmoreka [JOK
64 | «Ctpoenne aToMa. XuMHUUYECKas 1 https://m.edsoo.ru/00adb4
CBS3b» 86
bubmuorexa [JOK
65 | CreneHb OKUCICHHUS 1 https://m.edsoo.ru/00adae
28
OKuCIUTEbHO- bubmorexa HOK
66 1 https://m.edsoo.ru/00adb0
BOCCTaHOBUTEIIHHBIC PEAKIIHH 26
bu6mmoreka [IOK
67 | OxucnuTenu u BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb0
76
- bu6mmoreka [IOK
g | TOroBOC TOBTOPEHHME MO Kypey 1 https://m.edsoo.ru/ff0d61
XUMHS 8 KJ1acc.
c6
OBIIEE KOJIMYECTBO YACOB 68

I10 [TIPOI'PAMME
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9 KVIACC

Ne KoanuectBo yacon
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
/ padoThI padoThI
pecypcbi
n
Ilepnonnueckuil 3aK0H.
Ilepuoanueckas cucrema bubmorexa [JOK
1 P 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEMEHTOB []. e
. Meunneneena B
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB bubmorexa [JOK
2 1 https://m.edsoo.ru/00adb6b
XUMUYECKHUX JIEMEHTOB 6
MEPBBIX TPEX NMEPUOAOB B
Knaccudukanms u bubnmnoreka [JOK
3 HOMECHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKHX BEIIECTB 2
Buner xumudeckoii cBsI3u U bu6mmoreka [JOK
4 THIIBI KPUCTAJNINYECKHUX 1 https://m.edsoo.ru/00adbac
peImEToK 6
[ToBTOpeHme u yriyodieHue
S5 | 3HaHUN OCHOBHBIX Pa3/EoOB 1
Kypca 8 kJiacca
bu6mmoreka [JOK
Knaccudukanms
6 ¢ . 1 https://m.edsoo.ru/00adbch
XUMUYECKUX peaKlui 1mo 0
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https://m.edsoo.ru/00adb7e2
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https://m.edsoo.ru/00adbcb0

Pa3InYHbIM IIPpHU3HAKaAM

[TonsiTHE O CKOPOCTH
XUMHUYECKOW PEaKUU.

bu6mmoreka [IOK

7 https://m.edsoo.ru/00adbe9
HOHHTI/IG O TOMOI'CHHBIX 1 a
TCTCPOrCHHBIX PCAKIUAX B
IToHsATHE O XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BIIUSIONINE HA CKOPOCTh Bubmorexa ITOK
8 . https://m.edsoo.ru/00adc28
XUMHUYCCKON peaKHI/II/I 158 c
MMOJIOKECHUE XUMUYECKOTO -
paBHOBECHUS
OKHCIUTEIIBHO- bu6mmoreka [IOK
9 BOCCTAaHOBHUTCIbHEIC https://m.edsoo.ru/00adcad
peakiuu e
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nuccormanui. CHILHBIE U g
ci1a0ble ANEKTPOJIUTHI B
bu6mmoreka [IOK
Honnble ypaBHEHUS
11 N https://m.edsoo.ru/00add44
peaxiui
8
XUMHYeCKHE CBOMCTBA
KUCJIOT ¥ OCHOBAHUM B bu6mmoreka [JOK
12 | cBere npenacraBieHUi 00 https://m.edsoo.ru/00add5d

AIIEKTPOJIUTHYECKON
JIACCOLIMALUN

8



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

XUMHYECKUE CBOUCTBA
CoJIell B CBETE

bu6mmoreka [IOK

13 | npencraBneHuii 06 https://m.edso00.ru/00add8b
IIEKTPOIUTUYCCKOM 2
IIUCCOIAAINN
[ToHusTHE O THAPOIIN3E Eubmorexa ITOK
14 . P https://m.edsoo.ru/00add9d
coset
4
bu6mmoreka [IOK
0000
15 obHerHe 1 . https://m.edsoo.ru/00addd1
CHCTEMAaTU3alNs 3HAHUHI 5
KonTponbhas padota Nel
10 TEME
16 «OIEeKTpoIUTUYECKAst
IUCCOIIHAAIS.
XUMUYECKUE PEeaKIINH B
pacTBopax»
[TpaxTrueckast padora Ne 1.
«PelleHne bu6mmoreka [IOK
17 https://m.edsoo.ru/00addec
AKCIIEPUMEHTATbHBIX 0
3amau» 0
OO61mas xapakTepucTHKa
rajJjoreHoB. XUMHUYECKHE bubmmorexa LIOK
18 . ' https://m.edsoo.ru/00addfe
CBOICTBa Ha IpUMeEpe 9
XJopa B
19 XmopoBogopoa. ConsiHast bu6mmoreka [IOK

KHUCJI0Ta, XUMHYCCKHEC

https://m.edsoo.ru/00ade10



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/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

CBOMCTBA, IIOJIy4CHHUE,
MPUMEHEHHUE

|

[TpakTuyeckas padora Ne 2
1o teme «Ilomyuenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISHOM KHCJIOTHI, g
M3y4EHUE €€ CBOUCTBY» -
Brrancaenus mo
PaBHEHUSM XUMHYCCKHUX bubnnorexa [IOK
21 Y . https://m.edsoo.ru/00ade48
peaKkIui, eciiv OJANH U3 g
pEeareHToB JIaH B U30BITKE B
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
snemeHToB VIA-rpymnmsl 2
AmoTponHsie
MOAM(HUKAIIMHI CEPHI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCTMHEHUH B PUPOJIC. .
XUMHYECKUE CBOWCTBA B
cepbl
CepoBoaopo1, CTpOEHHUE, bubmuorexa [JOK
24 buznyecKkue 1 XuMHUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxkcuasl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edso0o.ru/00adea2

XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

8



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
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

XUMHUYECKUE PEAKIIUH,
JIS)KAIe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a

bubmuoreka [JOK

26 | moJy4eHHS CEpHOU https://m.edsoo.ru/00adec8
KHUCITIOTBI. XUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeIbl COCTMHECHUSIMU CEPhI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 JIOJTU BBIXO/1a IPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
KonTponbnast padorta Ne2
o teme «O01mas
og | X@PAKTEPUCTHKA
XUMHUYECKHUX 3JIEMEHTOB
VIA-rpynmnsl. Cepa u e€
COCTUHEHUS «
OO01mas xapakTepuCTHKa
AIEeMEHTOB VA-TpyNIbI. bubnuotexa [JOK
29 | A3or, pacnpocTpaHeHHE B https://m.edsoo.ru/00adeea
npupojie, pU3NIECKUEe U 6
XUMHYECKHUE CBOMCTBA
AMMHaK, ero pu3nveckue bubnnoreka [JOK
30 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MIOJTy4YeHHEe ¥ IPUMEHECHHUE 4
[TpakTuaeckas paborta Ne 3 bu6mmorexa [IOK
31 | mo teme «llomyuenue https://m.edsoo.ru/00adf18

aMMH1aKa, U3y4CHHUC €To

0
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

cBoiicTB» (HudpoBoii
MHKPOCKOII)

A3oTHas KHCIO0Ta, €€

bu6mmoreka [IOK

32 | ¢usnveckue U XUMHUYECKHUE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
VMcronp30BaHnEe HUTPATOB
Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX bubnnoreka [JOK
33 | ymoOpeHuii. XumMu4eckoe https://m.edsoo.ru/00adf51
3arpsI3HEHUE OKPYXKarolen 8
Cpelbl COSIMHECHUSMH
a3oTa
®ochop. Okeun pocdopa
(V) j) (brz)cq)opﬁaj) Kn?n(ia, bubmorexa [JOK
34 https://m.edso0o.ru/00adf68
buznyecKre 1 XUMUIECKHE 3
CBOIICTBa, MOJIy4YEHUE
Ucnons3zoBanue pocdaton
B Ka4e€CTBE MUHEPAIIbHBIX bubnnoreka [JOK
35 | ynoOpenwuil. 3arps3HeHne https://m.edsoo.ru/00adfc2
MPUPOIHON cpebl 0
docharamu
O6o0matotee MOBTOPEHUE
o Teme «O01mas
3 | X@paxTepucTHKa

XUMHUYECKHUX 3JICMEHTOB
VA-rpymnmsl. A3ot, hocdop
U UX COCTUHEHHS»



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

Yraepon,
pacrnpocTpaHEHHE B

bu6mmoreka [IOK

37 https://m.edsoo.ru/00adfd9
npupojie, GU3NYSCKUE U c
XUMHUYECKHE CBOMCTBA -
Okcuabl yraepojaa, ux
¢u3nvecKkrue 1 XUMHYECKHIE bubnuoreka [IOK
38 CBOMCTBA. DKOJIOTHUECKHE https://m.edsoo.ru/00adfeb
POOJIEMBI, CBSI3aHHBIC C €
okcuoM yriuepona (IV)
N bu6mmorexka [IOK
VYronpHasg KUCIOTA U €€
39 https://m.eds00.ru/00ae006
COJIN
C
[IpaxTuueckas padora Ne 4
no teme "[lonyuenue bubnnoreka [JOK
40 | yriekucioro rasa. https://m.edso0.ru/00ae027
KauectBennast peakuus Ha €
KapOoHaT-HoH"
[TepBOHAYAIEHBIC IOHATHUS
00 OpraHuYecKux Bubmiorexa ITOK
41 p https://m.edsoo.ru/00ae054
BEIIECTBAX KAaK O .
COEIMHEHUSIX YTIepoaa -
KoeMumii 1 ero bu6mmorexa [IOK
42 P https://m.edso0.ru/00ae080
COETUHEHUS .
[TpakTiueckast pabora Ne 5. bubnuorexa [IOK
43 Pemenne https://m.edsoo0.ru/00ae0bf

SKCIICPUMCHTAJILHBIX 3a/1a4

2
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

no teMe «Baxkueiimue
HEMETAJUIBI U UX
COETMHEHUS)

Kontponbnas padora Ne3
no teMe «Baxkueiimue

bu6mmoreka [IOK

44 https://m.edsoo.ru/00ae0el
HEMETaJUIbl U UX g
COCAUHCHHMS
OO61as xapakTepuCcTHKa
XUMHUYECKHX AJIEMCHTOB —
MeTauIoB. MeTamindeckas bu6mmoreka [IOK
45 CBSI3b M METAJUINYCCKAs https://m.edso0.ru/00ae103
KpUCTAJUTMYECKas perIéTka. €
®dusznyeckue CBOMCTBA
METAaJLJIOB
XHUMHYECKHE CBOMCTBA
bu6mmoreka [IOK
46 | METAMIOB: . https://m.eds00.ru/00ae115
DNEKTPOXUMHUYECKHUH PsifT 5
HaANPSDKEHUH METalIoB
OO0m1re crocoOb
MOJTyYEHUS] METAJLIOB.
CnnaBbl. Beruucienus mo bu6mmoreka [IOK
47 | ypaBHEHHSM XUMHUYECKHUX https://m.edsoo.ru/00ae115
peaxIuil, eClIi OJMH M3 6
peareHTOB COICPIKHT
PUMECH
48 [TonsiTve 0 KOppo3uK bubnuorexa [IOK

METAIJIOB

https://m.edsoo.ru/00ael27



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
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

8

bubmuorexa [JOK

49 IlenoynbIe MeTaILIbI https://m.edsoo.ru/00ael4b
2
OKCHIBI ¥ TUAPOKCHUIBI buGnnorexa LIOK
50 A AP A https://m.edsoo.ru/00ael4b
HATPHS U Kaaus )
[[{erouno3emMenbHBIE bubnnoreka [JOK
51 METaJIbl — KAJIBIUH 1 https://m.edsoo.ru/00ael5e
Mar"ui 8
Baxxueiinye coeiMHEeHUS bubnmorexa LOK
52 https://m.edsoo.ru/00ael5e
KaJbIUs 3
O06o0061IEHNE U
CHCTEeMAaTH3aIus 3HaHUH 110
53
teme «Illenounsie
MaTaJlIb»
JKEcTkoCTh BOABI U bubmmorexa LHOK
54 . https://m.edso0.ru/00ae188
CrocoO0bl €€ yCTpaHeHus 5
[TpakTuyeckas padora Ne 6 bubnnorexka [JOK
55 1o TeMe '"YKECTKOCTh BOIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [JOK
56 ATIOMUHHAT https://m.edso00.ru/00aelc6
4
57 | AmdoTtepHbie cBONCTBA bubnuorexa [IOK



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

OKCHUaa U THAPOKCHU A

https://m.edsoo.ru/00aelc6
4

bubmuoreka [JOK

58 Kenezo https://m.edsoo.ru/00ae1d8
6
OKcubl, THAPOKCUIBI U bubmuoreka [JOK
59 conm xene3a (II) u xxenesa https://m.edsoo.ru/00ae35e
D) 6
O06o0061IEHNE U
CHCTeMaTH3allys 3HaHUH 110
60 teme «OKene3o0.OKcuIbl,
TUAPOKCHUJIBI U COJIN
xenesa (1) u xxenesa (I111)»
[TpakTuueckast paborta No 7.
Pemenne
HKCIIEPUMEHTAJIbHBIX 3a7a4 bubmorexa [IOK
61 . https://m.edsoo.ru/00ae3de
mo TeMme «Baxknaeie g
METaJIIIbI M UX
COCTUHEHUS»
Brrancaenus mo
YpaBHEHUSAM XUMUYECKHUX
peaKkuuii, eciivi OJUH U3
bu6mmorexa [IOK
62 PCArCHTOR JaK B M30BITKE https://m.edso0.ru/00ael75

WIN COJICPKUT TIPUMECH.
Berunciienust MmaccoBoit
JIOJTH BBIXOJ1a TIPOJTYKTA
peakinun

0



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
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

O060061EHNE U
63 cUCTeEMAaTH3alUs 3HAaHUU 11O 1
pazaeny «MeTajibl U UX
COEIMHEHUSD)
KonTponbnas padora Ned
64 no teMe «Baxkueiimue 1
METAJUIbl U UX
COCIMHEHUSD)
BeHIeCTBa " MaTcpHralibl B Buoauorekxa HOK
65 [IOBCEIHEBHOM XU3HU 1 https://m.edso0.ru/00ae3f5
YeJioBeKa 0
XUMHUYECKOE 3arPSI3HEHUE brbmiorexa [IOK
66 . P 1 https://m.eds00.ru/00ae427
OKPY KoMl Cpe/ibl 0
Posips xuMuu B pelesuu brbmiorexa [IOK
67 P 1 https://m.edso0.ru/00ae427
HKOJIOTHYECKUX MPOOIIeM 9
bu6mmoreka [JOK
gg | {ATorosoe moBTOpeHHE 1O 1 https://m.edsoo.ru/00ad9cb
Kypcy Xumus 9 knacc. 5
OBIIEE KOJIMYECTBO 68

YACOB I10 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/00ad9cb2
https://m.edsoo.ru/00ad9cb2




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0OCHOBHOI 00pPa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT'0 00111€r0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘laHBHBIe XUMHNYCCKHNEC ITIOHATHA»

11

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMHYECKHUX IMOHATHUHA: aTOM, MOJIEKYJIa, XUMHUYECKHI 3JEMEHT, MPOCTOE
BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOAHOPOJHAs), BAJEHTHOCTh, OTHOCHTEIbHAs
aTOMHasi W MOJEKYJSIpHash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas 10
XUMHUYECKOTO JIEMEHTA B COCTMHEHUU, MOJISIPHBINA 00BEM, XUMUYECKasl peakIlus, KiIacCuUKaIus peakiiuii:
pEeaKiuu COEAMHEHHUS, PEaKIUU pa3jOKEHUs, pPEaKIHH 3aMelIeHHs, peakIuu OOMEeHa, DJK30- H
SHAOTEPMHUUYECKUE PEaKIUH, TeII0BON 3((EeKT peakuuu, pacTBOp, MaccoBasi J0Js BellecTBa (IIPOLIEHTHAs

KOHI_ICHTpaI_[I/IH) B paCTBOpPC

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHATHUH U MNPUMCHSATDH 3THU ITOHATUSA TIPU OIMMUCAHUUN

BEILIECTB U UX IPEBPALLCHAN

1.3

HCIIOJIB30BATh XUMHYECCKYHO CHUMBOJIMKY IJId COCTaBJICHUA (1)OpMy.]'I BEUICCTB U ypaBHeHI/Iﬁ XUMHNYECKUX

peakuui




PaCKpbIBATE CMBICII 3aKOHOB COXPAaHCHUA MaCChl BEIICCTB, IIOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOI'O

L4 y4eHusl, 3aKkoHa ABOrajipo

1.5 OIIPEIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX

16 KJacCu(UIUPOBaTh XUMHYECKHE peakiuy (IO YHCIy M COCTaBy YUYacCTBYIOUIMX B PEAKIHMU BEIIECTB, 10
' TerIoBoMY 3D deKTy)

1.7 BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYUCIISITH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMEeHTa Mo (popmysie coeANHEHHUS,

1.9 BBIUHCIISTH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE

110 MPUMEHSITh €CTECTBEHHOHAYYHbIE METOJbl IO3HAHUA — HAONIOACHHE, W3MEpPEHHUE, MOJCIUPOBAHUE,
' AKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxkHelne npeacTaBUTETN HEOPIraHUYECKHUX BEILIECTB)

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX MOHSATHIA: OKCHJI, KUCIIOTa, OCHOBAaHHE, COJIb

2.2 OIpeJIeNIATh MPUHA/ICKHOCTh BEIIECTB K ONpeAeIEHHOMY KJIacCy COeMHEHUH 1o Gpopmynam

2.3 KJ1accu(UIUpPOBaTh HEOPraHMUECKUE BEIIECTBA

24 XapaKkTepu30BaTh (OMUCHIBAaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX KJIACCOB, MOATBEPIXKIas
' OIMCaHHEe IPUMEPAMH MOJIEKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOUINX XUMUYECKUX PEaKITHA

95 MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHCHMOCTH OT HMX KA4eCTBEHHOTO COCTaBa, BO3MOKHOCTH
' MPOTEKaHUs XUMUYECKUX MPEBPALLCHUI B pa3IMYHBIX YCIOBUAX

26 ClleZIoBaTh MpaBWJIaM TMOJb30BaHUSA XMMHUYECKOH MOCYIOW W J1a0opaTopHbIM O0OpYIOBaHHMEM, a TaKKe

ImpaBrIaM O6paIIIeHI/I$I C BCIICCTBAMH B COOTBETCTBHUU C MHCTPYKIUAMH 110 BBIITOJHCHHIO na6opaTopHr,1x




XUMHUYECKHUX OIBITOB IO IMOJYYEHHUIO U COOMPaHHIO Ta3000pa3HbIX BELIECTB (BOJAOpOJa M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEd PAaCTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH U
MIPOBOAUTh XUMHUYECKHE SKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO

WHIUKATOPOB (JIAKMYC, (heHONIPTATICHH, METHIIOPAHXK U JPYTHUE)

2.7 IIPOBOJUTH PACYETHI II0 YPABHEHHUIO XUMUYECKOUN pEeaKIuu
3 ITo teme: «llepunonnueckuii 3akoH u Ilepuonnueckas cucreMa xumudeckux snemeHToB /. M. Menneneesa.
Crpoenne aToMOB. XuMHUeCKasi CBA3b. OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLINN»
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHATHUH: AP0 aToMa, 3JIEKTPOHHBIM CIOW aroma, aTOMHas
3.1 opOuTanb, pamuyc aroma, XHMHYEecKas CBS3b, IMOJSIpHAs M HEMOJSpHAs KOBAJICHTHAas CBS3b,
EKTPOOTPHULIATEILHOCTD, HOHHAS CBSA3b, NOH, KATUOH, AaHUOH, CTENIEHb OKUCICHUS
3.2 KJ1acCU(UIUPOBATh XMMUYECKHUE HJIEMEHTBI
OINUCHIBATh M XapakTepu3oBaTh TabnuuHyro (opmy I[leproanyeckoil cuCTEMBl XUMHUYECKUX 3JIEMEHTOB:
3.3 pasnuyath MOHATHUS «riaBHas noArpynmna (Arpynma)» u «mobounas noarpymnmna (brpymnma)y», «manbie» u
«00JBILINEY TIEPUOIBI
packpbiBaTh cMbici I[lepuoguueckoro 3akona J[.JMI. MeHnaeneeBa: N1€MOHCTpUPOBaTH ITOHMMAHHE
3.4 MIEPUOIMUYECKON 3aBUCUMOCTH CBOWCTB XHUMHYECKHX 3JIEMEHTOB OT MX MOJOXeHud B llepuonmueckoin
CHUCTEME
COOTHOCUTh 0003HaueHHs, KOTOpble HuMerTcs B Tabmuie «llepuoguueckas cucremMa XHMHYECKHUX
3.5 anemeHnToB J[.11. MeHieneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHUX JIEMEHTOB
(coctaB u 3apsn spa, o0IIee YUCIIO IEKTPOHOB U paclipeleIeHUe UX 110 3JIEKTPOHHBIM CIIO0SM)
3.6 OIIpEJIeNIATh CTENIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUIX




3.7

OIIPECACIIATE BU XHUMHYECKOH CBI3HU (KOB&J’ICHTH&H u I/IOHHaH) B HCOPraHM4C€CKUX COCANHCHUAX

9 KIIACC
Kox nposepsiemoro IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpamMMbl
pe3yjabrara OCHOBHOI0 00111er0 00pa30BaHUA
1 ITo Teme: «BeniecTBO U XUMHYECKask PEAKLIUS
PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX TIOHATUH: pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPONUTHYECKAs TUCCOLMALMA, PEaKlMu UOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
n oOpatuMble M HEOOpaTUMBbIE pPEAKIUH, OKHUCIUTEIbHOBOCCTAHOBUTEJIbHBIE PpEAKLUU, OKHCIIUTEIb,
' BOCCTAaHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHME, AJIOTPONHUs, aM(OTEPHOCTb, XHUMHUYECKas CBA3b
(xoBasIeHTHAasl, MOHHAsA, METAJNIMYecKasi), KpUCTalsinyeckasi peleéTKka, CIUIaBbl, CKOPOCTh XMMHUYECKOMN
peakuuu
1 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKMX TMOHATHM W MPUMEHATH 3TH MOHATHS MpHU
' OINMCAHUU BEIIECTB U UX MPEBPALLIEHUI
13 COCTaBJISITh YpPaBHEHUS BJIEKTPOIMTUYECKOM AHUCCOLMALMM KHUCIIOT, ILIENOYed M COJeH, IMOJNHbIE U
' COKpAIllEHHbIEC YPABHEHUS peaKkiuii HOHHOTO OOMeHa
14 pacKpbIBaTh CYIIHOCTb OKHMCIMTEIBHO-BOCCTAHOBUTENIBHBIX PpPEAaKIMA IIOCPEACTBOM  COCTAaBJICHHUS
' 3JIEKTPOHHOTO ajlaHca 3TUX peaKlnui
1.5 MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKON PeaKIuu
2 ITo Temam: «Hemeramibl 1 UX COeAMHEHUS» U «MeTallIbl U UX COEIMHEHUS»




2.1

XapakTepu3oBaTh (ONMCHIBATh) 00LIMe U crenudUUeckre XUMUYECKHEe CBOMCTBA MPOCTBIX U CIOXKHBIX
BEILECTB, IMOATBEPK1ast ONIMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHM COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKuHﬁ

2.2

COCTaBJIATh YpPaBHCHUs peaKquI, IMOATBEPKAAIOIIUX CYIIECTBOBAHUC TEHETUYECKOM CBS3H MCXKOY

BCIICCTBAMMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCHMOCTU OT HUX CTPOCHHA, BO3MOKHOCTHU IPOTCKAHUA

XUMHNYCCKUX HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

CJICA0BAaTh IIpaBHJIaM I10JIb30BAHUA XUMHYECKOM HOCY,I[OfI n J'Ia60paT0pHBIM O60py,Z[OBaHI/ICM, a TaKXKEC
I[paBujiaM O6paHICHI/I$I C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIHAMU 110 BBIITOJITHCHUTIO JIa60paTOpHI)IX
XUMHUYCCKUX OIIBITOB IO ITOJYUYCHUIO U co61/1paHmo l"33006pa3HbIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO

rasa)

2.5

IPOBOAMTH PEAKIIMM, IMOATBEPKAAIONINE KaueCTBEHHBIM COCTaB pa3IUYHBIX BEIIECTB: pPaclO3HAaBATh
OMBITHBIM MYTEM XJIOpUA-, OpoMHJI, MOAMJ, KapOoHaT, ocdaT, cuiamkar, cyiabdar, IMIpOKCUAUOHBHI,
KaTHOHbl aMMOHHS, HOHBl M3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUME B BOJHBIX PacTBOpPax

HCOPTaHNYCCKUX BCIICCTB

ITo Teme: «XHUMHs U OKpY:KArOIIAsl CPENA»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHATHUH: HZ[K BCIICCTBA; KOPPO3Ud METAJIJIOB

3.2

MPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHOW JESITENBHOCTH — AaHAJIW3 WU CHUHTE3, CpPaBHEHHUE,
000011IeHIE, CHCTEMAaTHU3AIUIO, BBISBICHUE MPUYNHHO-CIICICTBEHHBIX CBSI3€W — JUIsl M3y4YEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIINil; €CTeCTBEHHOHAYYHbIE METO/IbI TTO3HAHUS — HAOIIOICHIE, U3MEPEHHE,

MOJIEJTMPOBAaHHUE, SKCIIEPUMEHT (PEaabHbIA U MBICJICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 IlepBoHayaIbHBIE XUMUYECKUE TTOHATHUS
n [Ipenmer xumuu. Ponb XMMHUM B )KM3HU YeloBeKa. XUMUsA B cucTeMe HayK. Tena u BeniecrBa. duznueckue cBOMcTBa
' BELIECTB. ArperaTHOE COCTOSIHUE BEILIECTB
1.2 [TonsaTue o Merosax Mo3HaHus B XUMUM. YucTsle BeniecTBa U cMecu. CriocoObl pasienieHus cMece
13 ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKUE 2JIEMEHTBI. CUMBOJIBI XMMUYECKHUX 2JIEMEHTOB. [IpocThie 1 ClI0KHbBIE BEILIECTBA.
' ATOMHO-MOJIEKYJIIPHOE YUEHHUE
Xumunyeckass (opmyna. BalneHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIECTB.
1.4 OtHocuTenbHas aromMHas Macca. OTHOCUTEIbHAs MOJIEKYJIsSIpHas Macca. MaccoBast 40 XMMHUYECKOTO JIEMEHTA B
COETMHEHUU
L5 KommuectBo BemectBa. Monb. MossipHas macca. B3anMOCBsI3b KOJIMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IMHUL]
' BeniecTBa. Pacu€rel mo popMynam XUMHUECKUX COECMHEHUIN
16 OU3NYECKUE U XUMUYECKHUE SBICHUSA. XUMUYECKasl PEAKIUs U €€ NMPU3HAKU. 3aKOH COXPAaHEHUS MAacChl BELIECTB.
' Xumnyeckue ypapHeHus. Kiiaccupukanns XuMHUECKUX peaknii (COeUHEHMs, pa3IoKeHHs, 3aMellleHus, OOMeHa)
XUMHYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOU MOCYI0H, ¢ TpaBUiiaMu pabOThI B TabOpaTopuu U mpuéMamMu
1.7 oOpamieHuss ¢ Ja0OpaTOpPHBIM OOOpY/AOBAaHMEM, HW3yY€HHE M OIHUCaHHWE (PU3UYECKHX CBOMCTB 00pas3IoB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHNe Gpu3ndeckux (TU1aBlieHUe BOCKa, TasHUE JIbJIa, paCTHpaHUE caxapa B CTYIIKE,




KUIIEHHWEe M KOHJEHCAIMsi BOJbl) W XUMHUYECKHX (TOpEHHE CBEYM, MPOKAIMBAHME MEIHOM MPOBOJIOKH,
B3aMIMOJICHICTBUE MeJia C KHUCJIOTOH) SBJICHHI, HAONIOJACHHE ¥ ONHMCAHWUE IMPU3HAKOB IMPOTCKAHHS XHUMHYECKUX
peakuuil (pas3noxkeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPHAOM Oapus, pa3joKeHHE T'HIIPOKCUa
Meau(Il) mpu HarpeBanuu, B3auMojeicTBUE kee3a ¢ pactBopoM conu Meau(ll), nzyyenue crnocoboB pasjieneHus
cMeceil (C TOMOIIbIO MarHuTa, PUILTPOBAaHKE, BBIMTAPUBAHUE, TUCTHILISALUS, XpoMaTorpadus), IpoBeIeHUE OYUCTKI
MIOBapE€HHOIN coJIM, HAOJIOJIEHWE M ONMCAHUE pe3YJbTATOB IPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH

COXpaHCHHA MACChI, CO31aHUC MoJeNnen MOJICKYII (H_IapOCTep)KHeBLIX)

2 Bakneimme npencTaBuTENIM HEOPraHMUECKUX BEILIECTB
Boznyx — cmech rasos. CocrtaB Bo3nyxa. Kuciopon — anemeHT u npocroe BeniectBo. HaxoxaeHnue kuciopozna B
'y npupoje, GpusndecKkrue u XUuMHUECKue cBoWCTBa (peakiuu roperns). Oxcunbl. [Ipumenenue kucinopoga. CrnocoOs
' NIOJTy4eHUsl Kuciopoaa B JjabopaTopuM M IHpoMbllIUIeHHOCTH. KpyroBopor kuciopona B mpupoge. O30H —
AJUIOTPONHAA MOIU(PHUKALMS KUCIOPOAA
25 TernoBoit >PPeKT XUMHUECKON peakluu, TEPMOXHMUYECKUE YpPaBHEHUS, HK30- U SHJOTEPMHUECKHUE pEeaKLUU.
' TormuuBo: yross U MeTaH. 3arpsa3HeHre BO3/lyXa, yCUJIEHHE MapHUKOBOTo 3¢dekra, pazpylieHne 030HOBOTO CI0s
23 Bonopon — anemeHt u npocroe BemectBo. HaxoxxaeHne Bogoposa B mpupoje, Gpuznueckue U XMMUUECKUE CBOMCTBA,
' IIPUMEHEHHE, CrIocoObl omydeHust. Kuciaotsl u conu
2.4 MousipHbiii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM
dusnueckue cBoicTBa BoAbl. Boma kak pactBoputens. PacTBopsl. HachlllleHHBIE M HEHACHIIIEHHBIE PACTBOPHI.
25 PactBoprMocCTh BelecTB B Boje. MaccoBas A0 BELIECTBA B pacTBOpPE. XUMUYECKHE CBOMCTBA BOAbl. OCHOBaHUS.

Ponp pacTBOpoB B IpUpoAEe M B KM3HU 4YesloBeKa. KpyroBopoT BOJABI B NPHUPOAE. 3arpsi3HEHHE MPUPOIHBIX BOJ.

OxpaHa 1 OUYUCTKA NPUPOAHBIX BOJ




2.6

Knaccudukanus veopranmdeckux coequuennii. Oxcuapl. Knaccudukanus okcumos: coneoOpasyromye (OCHOBHbBIE,
KHCIIOTHBIE, aM(pOTEepHBIE) U HecolieoOpasywmue. Homenknarypa okcunoB. @u3ndeckue U XUMHUECKUE CBOHCTBA

OKCHIOB. HonyquI/Ie OKCH 0B

2.7

OcHoBanus. Knaccudukanuss ocHOBaHHMI: WIENOYM M HEpacTBOpUMBbIE OCHOBaHMS. HomeHKIaTypa OCHOBaHUH.

dusnuecKue U XUMHUYECKHE CBOMCTBA OCHOBaHMM. [lonyuenne ocHoBaHUI

2.8

Kucnotsl. Knaccudukanus xucinor. Homenkiarypa kucinor. dusnueckre M XMMHYECKHE CBOWCTBAa KHUCIOT. Psj

aktuBHOocTH MeTtasuioB H.H. bekerosa. [lonyyenue kucinor

2.9

Comu. Homenknatypa cosieil. @u3nueckue 1 XuMu4yeckre cBoiicta cosnel. [lonyuenue conei

2.10

I'eneTnyeckas cBs3b MCXKAY KiIaCCaMU HECOPTaHUYCCKUX COCJIMHEHU I

2.11

XUMHUECKUH JKCIIEPUMEHT: KadeCTBEHHOE OIPENEICHUEe COACPKAHUS KHUCIOpPOAa B BO3IYyXe, IOIyYCHUE,
coOupaHue, pacro3HaBaHWE U U3yYCHHE CBOMCTB KHUCIOPOa, HAOII0IeHNE B3aNMOACHCTBUS BEIIECTB C KHCIOPOIOM
Y yCJTIOBHSI BOSHUKHOBEHHSI U MIPEKpaIlleHus: TOpeHus (1oxkapa), O3HaKOMIIEHUE ¢ 00pa3liaMy OKCHIOB U OMKUCAHUE HX
CBOWMCTB, MOJyu€HUE, COOMpaHUE, pPaclo3HABaHHE W HM3YUYCHHE CBOWCTB BOJOpojaa (TOpPEHHE), B3aMMOJICUCTBHUE
Bogopona ¢ okcugoMm menu(Il) (Bo3MOKHO HCIONB30BaHME BHUAEOMATEpPUATIOB), HAONIOIEHHE O0Opa3lloB BEIIECTB
KOJIM4YecTBOM | MoOJb, HWCCleoBaHHE OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3IMYHOW pPAaCTBOPHUMOCTHIO,
MIPUTOTOBIICHHE PACTBOPOB C OMpeneIEHHON MacCOBOW JI0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C
MeTaJJIaMH (HaTpUEM ¥ KaJbIieM) (BO3MOKHO HCITOJIb30BAHKE BHICOMATEPUAIIOB), OIIPEICIICHIE PACTBOPOB KUCIOT
U mienodeil ¢ MOMOIIbI0 WHAMKATOPOB, HCCIENOBAaHHE OOPa3I[OB HEOPraHUYECKHX BEIIECTB PAa3IMYHBIX KIIACCOB,
Ha6JH-OlleHI/Ie HU3MCHCHHUA OKPACKH MHAUKATOPOB B paCTBOpAX KUCJIOT U H_IeJ'IO‘—IeI\/’I, HN3YUCHUC B3aI/IMO}IeI>'ICTBH5I OKCcHuIa
meau(Il) ¢ pacTtBopoM cepHOW KHCIOTBI, KHCIOT C METajUlaMH, PEaKIuid HeHWTpamu3aluu, MOoJydyeHUe
HEPACTBOPHMBIX OCHOBAaHWH, BBITECHEHHWE OJHOTO MeTaula JPYyIrUM U3  pacTBOpa COJIM, pEIICHHE

OKCIICPUMCHTAJIbHBIX 3aJla4d IO TCME «BakHelume Ki1acchl HCOPTraHNYCCKUX COE€IUHEHMI




[Tepuonnueckuii 3akon u [leproanueckas cucrteMa xumuieckux 3aeMeHToB .M. MenaeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBg3b. OKUCIUTCILHO-BOCCTAHOBUTCIILHEIC pcakuuu

3.1

HepBHe IIOIIBITKH Knaccmbmcauun XUMHYCCKHX 3JIeMeHTOB. IloHsATHE O rpynmnax CXOJHbIX 3JICMCHTOB (H.[CJIO‘-IHBIC u
IIECITIOYHO3EMEIIBHBIC METAJIJIbI, I'aJIOICHbI, MHEPTHBIC Fa3LI). BHCMCHTI)I, KOTOPBIC O6p€13y}OT aM(i)OTepHI)Ie OKCHJbI U

THAPOKCUBI

3.2

[Tepuonnueckuii 3akoH. [lepuognueckas cucrema xumudeckux 3iemeHToB .M. Menneneesa. Koporkonepruoanas u
mHHONepuoaHas Qopmbl [lepuonnyeckoit cucrembl xumuueckux snemeHToB JI.M. MenneneeBa. Ilepuonst u

rpynibl. GU3HYECKUNA CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOA U TPYIIIbI JIEMEHTA

3.3

Crpoenne atomoB. CocTtaB aToMHBIX siaep. M3otombl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumuyeckux saemeHToB [leproandeckoii cuctemsl [I.M1. MenaeneeBa. XapakTepucTHKa XUMUYECKOTO

3JIEMEHTA Mo ero noyoxenuto B [lepuoanyeckoit cucreme [I.M1. Menneneena

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paanyca aToOMOB XHMHUUYCCKHX OJJICMCHTOB, MCTAUIMYCCKHUX W HEMETANIMYCCKHUX
CBOMCTB IO rpyimmnamM u nepuolam. 3HadeHue HepI/IOI[I/I‘leCKOFO 3aKOHa U HepHOﬂquCKOﬁ CUCTEMBI XHUMHWYCCKUX

JJIEMEHTOB JUIS Pa3BUTHS HayKu U NpakTuku. /.M. MenneneeB — yd€HbIN U rpaXk1aHUH

3.5

Xumunyeckasi cBsizb. KoBajeHTHas (moJjsipHass M HEMOJISApHAsl) CBSA3b. OJEKTPOOTPHUIATEIBHOCTh XHUMHUYECKUX

3j1eMeHTOB. IOHHas CBA3b

3.6

Crenenp okuciaeHus. OKHCIHTEIbHOBOCCTAHOBHTEILHBIC pCaKknuu. Hpoueccm OKHCJICHHUA MW BOCCTAHOBJICHHA.

OKHCIIUTEN U BOCCTAHOBUTEIU

3.7

XUMUYECKUI SKCIEPUMEHT: H3ydyeHHe o0pa3loB BELIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJAEHCTBHE THIPOKCHIA
LIMHKAa C PAacTBOpaMM KHCJIOT M IIEJIOYEH, MPOBEJEHHE OINbBITOB, WIIIOCTPUPYIOIUX IMPUMEPHl OKHUCINUTEIBHO-

BOCCTAaHOBUTENbHBIX peakluil (rOpeHne, peakliuy pa3ioKeHUsl, COeTMHEHUS)




9 KJIACC

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

BemectBo 1 XuMudeckas peaKkuusi. HOBTOpeHI/IC

11

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema xumudeckux snemeHToB J[.M. MenneneeBa. CTpoeHHUe aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKUX JJIEMEHTOB IEPBBIX TPEX MEPHUOJOB, Kaausl, KaJIbLUUSI U UX

CO@I[I/IHGHI/Iﬁ B COOTBCTCTBHH C ITIOJTIOKCHHUEM DJICMCHTOB B HepHO,Z[I/I‘ICCKOfl CUCTCMC K CTPOCHUCM UX AaTOMOB

1.2

CrpoeHue BelecTBa: BUbl XUMUYECKOU CBS3U. THIIBI KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA
OT TUIAa KPUCTAJINYECKON PEIIETKU U BUAA XUMUYECKOHU cBs3u. Kiaccudukanus 1 HOMEHKIATypa HEOpraHM4eCKUX
BEIIECTB (MEX/IyHapoaAHas U TpUBUANIbHAS). XUMUYECKHE CBOICTBA BEILECTB, OTHOCAILIMXCS K PAa3IMYHBIM KJlaccam

HCOPTraHNYCCKUX COG[[I/IHGHI/II;'I, TCHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XMMHUUECKUX peakluid M0 pa3aMyuHbIM MpU3HAKaM (IO YUCIY U COCTAaBY yYacTBYIOIIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3P (EKTy, 10 U3MEHEHUIO CTENeHEeH OKUCIIEHUS! XMMUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH,
[0 YYacTHIO KaTalu3aropa). DK30- U JHIOTEPMUYECKHE pEakluu, TepMOXUMHUYeckue ypaBHeHUs. [loHsTHE O

CKOpPOCTH XUMHYECKOU pCaknuu

1.4

[Tousitue 006 O6paTI/IMI:>IX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IloHssTHE O TOMOT€HHBIX H TeTCPOTCHHBIX
pCaKknuiXx. IlousTe 0 XUMHYECKOM paBHOBECHUHU. q)aKTOpI)I, BJIMAIOIIME HA CKOPOCTH XHUMHYICCKOU pe€akuuu "

TMMOJIOKCHHUEC XUMHUYCCKOI'O PAaBHOBCCHUSA

1.5

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pcaknuu, BJIGKTpOHHHﬁ 0alaHC OKHCIUTEIbHO-BOCCTAHOBHTEIIBHOMN pCaKkmuu.
Cocrasnenne ypaBHeHI/Iﬁ OKHCIIUTCIBHO-BOCCTAaHOBUTCIBHBIX peaKHI/Iﬁ C HCIIOJIB30BaHUEM MCTOAA JJICKTPOHHOI'O

OaylaHca




1.6

Teopust 3meKTPOAUTHYECKON AMCCOLMALMU. ODJIEKTPOJUTHl W HEAIEKTPoauThl. KaTHOHBI, aHMOHBI. MexaHHU3M
JUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUJAMU XUMHUYeCcKOM cBsi3u. CreneHp auccounanuu. CuibHbIE U ciladble
UIEKTPONIUTHL. Peakunm HOHHOro oOMeHa. YCIOBHMS NPOTEKAHUS pPEaKUMH MOHHOTO OOMEHa, IIOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBOICTBa KUCIIOT, OCHOBaHMM U COJIEH B CBETE NpEACTaBIECHUN 00

SHGKTpOHHTquCKOﬁ Jucconralnuu. KadgecTBeHHbIC pPE€aKu Ha MOHBI. Ilonsarue o THAPOJIN3E coJieit

1.7

XUMHYECKUI IKCIIEPUMEHT: 03HAKOMIICHHE C MOJEISMHU KPHCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaJIOB U HEMETAUIOB (rpaduta U anMasa), CIOKHBIX BEIIECTB (XJIOPHUIA HATPHsI); UCCIECIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOH pEaKkUUU OT BO3ACHCTBUS pa3IMYHBIX (AKTOPOB; HCCIEJOBAHHE HIEKTPOIPOBOIHOCTH
pacTBOPOB  BELIECTB, IpoIecca JUCCOLHUALNU KHCIOT, INeJoded U coiedl  (BO3MOXKHO MCHOJIb30BaHHE
BU/ICOMATEPHAIOB); MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOUIMX IMPU3HAKU MPOTEKAaHHs PEaKIHii HOHHOTO OOMeHa
(oOGpa3oBaHue Ocajka, BbIIEICHUE Ta3a, 00pa30BaHKUE BOJIbI); OINBITOB, MJUTFOCTPUPYIOLUIUX IPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUUN (TOpeHHe, peakiMM pa3ioKeHUs, COEAMHEHHs); paclo3HaBaHHE HEOPraHWYECKHUX

BC€IICCTB C ITIOMOIIIBIO KaYCCTBCHHBIX peaKuHﬁ Ha MOHBI;, pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4

Hewmeramis! 1 ux COCINHCHUA

2.1

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe cTereHn okuciaeHus. CTpoeHue
U (Qu3MUECKHe CBOMCTBa MPOCTHIX BELIECTB — TaJlOTeHOB. XHMHYECKHE CBONCTBA Ha MpUMepe XJopa
(B3aMMoJelicTBHE € MeTallaMd, HeMeTaulaMH, Inenodamu). XiopoBogopoxa. ComnsHas KHUCIIOTa, XUMHYECKHE
CBOWCTBa, IMOJlyuyeHHe, MpuMeHeHue. JleficTBHe xyiopa M XJOpPOBOJOpOJA Ha OpraHM3M uyelloBeka. BaxHeiimine

XJIOPUABI U KX HAXOXIACHUEC B IIPUPOAC

2.2

O6mrast xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapakKTEpHBIE CTENEHU
okucinenusa. CTpoeHue U (U3MYECKHEe CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOpPOAa U Cepbl. AJUIOTPOIHBIC

MoauUKAIIMU KHCIOpoJa W Cepbl. XHWMHUYECKHE CBOMCTBa cephl. CepoBOJOpOA, CTpoeHUE, (U3HYECKHE |




XUMHYeckue cBorcTBa. OKCHIIBI Cepbl KaK MPEACTaBUTEIN KHUCIOTHBIX OKCUAOB. CepHasl KUCIOTA, (pU3HUECKUe U
XMMHYECKHE CBOWCTBa (0OOIIME Kak MpPECTaBUTENs Kjacca KUCIOT U crenudpuueckue). XUMHYECKHE PEaKlny,
JIeKalllie B OCHOBE NPOMBIIIUIEHHOI'O CIIoco0a MoiaydeHus cepHoil kucinotel. [Ipumenenne. Conu cepHON KHCIOTHI,
KayecTBEHHasl peakius Ha cynbdar-uoH. HaxoxeHue cepbl v €€ COeqUHEHUI B IPpUpPoie. XUMUYECKOE 3arpsi3HEHUE
OKpY’Karollel cpelbl COeANHEHUSIMH cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHUE BO3[yXa M BOJOEMOB), CIIOCOOBI €ro

MPEAOTBPAICHUS

2.3

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEepPHBIC CTCIICHH
OKHCIICHHS. A30T, paclpoCTpaHEHHE B HpUpOJe, (PHU3MUECKHE W XMMHUYECKHe cBoiicTBa. KpyroBopoT azora B
npupoae. AMMHAK, ero (U3HYECKHe W XMUMHYECKHE CBOWMCTBA, MOJydeHHEe W mpuMeHeHue. Conm aMMOHHMS, WX
¢busnveckre U XMMUYECKUE CBOMCTBA, MpUMeHeHue. KauecTBeHHAs peakiiusi Ha HOHbI aMMOHHSL. A30THAs KHCJIOTa,
e€ monydenue, GU3NICCKHE U XMMHYECKHE CBOMCTBA (0OIIUE KaK MPEACTABUTENS Kilacca KHCIOT U CIEITU(UICCKIE).
Hcnonb30BaHWe HUTPATOB M COJIEH aMMOHHUS B KaueCTBE MHUHEPAIBbHBIX yH0OpeHui. XHUMHUYECKOe 3arps3HeHHe

OKpY>KaroIllel cpeibl COeTMHEHUIMHU a30Ta (KMCIOTHBIE JI0K/IH, 3arPsA3HEHNE BO3AyXa, TOUBBI U BOJOEMOB)

2.4

®dochop, ammorpornubie Monudukanuu (ocdopa, Puznueckne u xumuueckue cpoiictBa. Oxcupa docdopa(V) u
dbocdopHas kucnora, puzuveckue U XMMHUYECKHE CBOWCTBa, moiyueHue. Mcnoms3oBanue (ocdatoB B KauecTBe

MUHEPAIBHBIX yI0OpEeHH

2.5

O6mrast xapakrepuctuka synemMeHToB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIC CTENEHU
OKHUCJICHUA. YTIEpOHd, aNIOTPONHbIE MOIU(DUKAIMK, PACTIPOCTPAHEHHE B MPUPOJE, (U3NYECKUE M XUMHUYECKHE
cBoiictBa. Ancopbumsi. Kpyrosopor yriepoma B mpupone. OKcuabl yriiepona, ux (QU3NUecKHe U XUMHUYECKUE
CBOWCTBa, JIEHCTBUE HA KUBHIE OPTaHU3MBI, MOJTYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoaa(lV); rumoresa rio0aapHOTO MOTETUICHUS KJMMAaTa; MapHUKOBBIN A dexT. YTonpHas KUCIOTa U

et COJIM, UX (1)I/I3I/I‘{CCKI/IC N XUMHUYCCKUC CBOﬁCTBa, MOJIYYCHHUEC U IPUMCHCHUC. KauecTBennas pCaKknug Ha Kap60HaT-




noukbl. Mcrons3oBanne Kap6OHaTOB B 6BITy, MCIUIHHE, IPOMBINIJICHHOCTH U CEJIbCKOM XO03siCTBE

2.6

[lepBoHayanbHbIe MOHATUS OO0 OpPraHMYECKHMX BeEHIECTBaX KaK O COEAMHEHMSIX yriiepoja (MeTaH, 3TaH, J3TUJICH,
alleTHJICH, 3TaHOJI, TJIUIEPUH, YKCYCHas kuciora). MIx cocraB u xumuueckoe crpoenue. [lonstue o Ouonornuecku
BaKHBIX BEIECTBaX: >KHUpaX, Oeikax, YrieBoJax — U HMX pOJM B KM3HM 4YeloBeka. MaTepuaibHOE €IUHCTBO

OpPraHN4YC€CKUX U HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemnunii, ero ¢pusznueckue 1 XUMHYECKUE CBOWCTBA, MOJIy4eHHE U nMpuMeHeHne. CoeIMHEHUs KPEMHUS B IPUPO/IE.
O6mue npeacraBneHus 00 okcune kpeMuuss(IV) u kpemuueBoi kuciore. CUIUKAThI, UX HCIOJB30BAHUE B OBITY,
MEIUIIMHE, MPOMBIIIJICHHOCTU. BaxHeilne CTpoUTeNbHblE MaTepHallbl: KepaMmHKa, CTEKJIO, LIEMEHT, OETOH,

’KeJIe300€TOH. HpO6HeMH 0€30IaCHOTO MCIT0Ib30BaHuUs CTPOHUTCIIbHBIX MaTCPUAJIOB B HOBCGHHGBHOﬁ KHN3HHU

2.8

XUMUYECKUH OJKCIEPUMEHT: H3yueHHue OO0pas3[0B HEOPraHMYEeCKHX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI;
MIPOBEJICHUE KAueCTBEHHBIX pEeakUuMid Ha XJOPUA-HUOHBI M HAONIOJIEHHWE IPU3HAKOB HUX IPOTEKAHUS; OIIBITHI,
oTpaxkaromue (U3NYecKue W XMMHUYECKHE CBOICTBa TaJloOTeHOB W UX COEIMHEHMH (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPUIO0B (TAJIOTEHUIOB); 03HAKOMJICHHE ¢ 00pasiiaMu cepbl U e
COEIMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE BHJI€OMAaTepHalioB); HaOMI0/eHUE Mpolecca OOyriauBaHMUs caxapa oA
NeCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCJIOTHI, U3yYEeHHE XUMHUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KHUCIIOTHI,
IIPOBE/IEHUE KAYECTBEHHOW peakluH Ha Cyiab(paT-HOH U HAOIIOJeHHE NMpHU3HaKa e€ MPOTeKaHMs; O3HAKOMIIEHUE C
¢dbuznyeckuMu cBoicTBaMHu a3zora, (pocdopa m uUx coeauHEHUI (BO3MOXKHO HCIOJb30BaHUE BUIEOMATEPHUATIOB),
oOpa3uaMu a30THBIX M (HOCPOpHBIX yHOOpeHuil; monydeHue, coOMpaHUe, paclo3HaBaHWE M W3Y4YEHUE CBOMCTB
aMMHaKa; MpOBEJACHHE KAaYECTBEHHBIX pEakui Ha HMOH aMMOHHS U (ocdarT-HOH U U3yuyeHUEe MPU3HAKOB HUX
MPOTeKaHMs, B3aUMOJEWCTBUE KOHIIEHTPHUPOBAHHOW a30THOM KHCIOTHI C Melblo (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHAIIOB); U3YUEHHE MOJIeNIed KPUCTAJIUIMUECKUX PEeIIETOK anmasa, rpadura, QymiepeHa; 03HaKOMIIEHHE C

nmponeccomMm aﬂc0p6u1/n/1 paCTBOPéHHHX BCIICCTB aKTUBHUPOBAHHBIM yTJ'IéM n YCTpOﬁCTBOM IIpOTHUBOrasa; MmoJIyuCHHUC,




CO6I/IpaHI/IC, paciio3HaBaHUEC M H3YUCHHUEC CBOICTB YTJIICEKUCIIOro rasa; IpOBEACHHE KaY€CTBCHHBIX peaKI_[I/Iﬁ Ha
Kap6OHaT- U CWJIMKAT-UOHbI U U3YYCHHUC INPHU3HAKOB HUX IMPOTCKAHUA; O3HAKOMIICHUC C HpOI[yKL[I/Ief/'I CHIIMKATHOM

IMPOMBIINIJICHHOCTH; PEIICHUE DKCIICPUMEHTAIbHBIX 3a1a4 110 TEMEC «Bakaenne HeMeTauIbl 1 uX COCAUHECHUA»

Merannsl 1 BX COCAUHECHUA

3.1

OO0mas xapakTepuCTUKa XUMHUYECKHX 3JEMEHTOB — METa/NIOB HAa OCHOBaHMM HMX mosoxeHus B [lepumomuueckoit
cuctemMe xumuueckux snementoB J[.M. MenpaeneeBa u crpoeHust aromoB. CTpoeHue MeTaiioB. Mertauindeckas

CBA3b U MCTAJNIMYCCKAA KPpUCTAJIINICCKAA peméTKa. BJ'ICKTpOXI/IMI/I‘leCKI/Iﬁ pAaa HaHpH)KeHI/Iﬁ MCTAJ1JI0OB

3.2

dusnuecKkue U XUMHUYECKHE CBOMCTBa MeTayuioB. OOuiMe crocoObl momyueHus meramioB. [loHsTue o Koppo3uu
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBbl (CTanb, YyryH, AIOPATIOMUHUN, OpOH3a) U UX

IIPUMCHCHHUC B 6BITy H IIPOMBIIIJICHHOCTH

3.3

[lenouynsle MeTaybl: nosioxkeHue B [lepuonnyeckoil cucreme xumuueckux 3emenTos J[. 1. Menneneesa; crpoenne
UX aTOMOB; HaxoJeHue B npupoze. dusnueckre u XMMHUUECKHUE CBOMCTBA (Ha MpuUMepe HAaTpus U Kayns). OKcHUIbl

U TUAPOKCUJBI HATPHUA U KAJIUA. HpI/IMeHeHI/Ie IIEJIOYHBIX METAJIOB U UX COCAUHEHUI

3.4

[I{enoyHO3eMenpHbIE METAJUIBI MAaTHUN U KaJIBLIMI: NTOJI0KEHHE B lleproanueckoil cucteMe XMMHUYECKUX 2JIEMEHTOB
JI.1. MeHneneeBa; CTpOCHHE UX aTOMOB; HaxOKJeHHE B npupoje. Prusndeckne 1 XMMUYECKUE CBOWCTBA MAarHUs U

Kanplus. BaxHeime coeqnHeHNs Kanblus (OKCHII, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHeHUs

3.5

AnromuHuii: nonoxxenue B Ileproguueckoi cucreme xumuueckux anemeHToB J[.M. MenneneeBa; cTrpoeHne aToMa;
HaxoXxJeHue B mpupone. dusznyeckne M XUMHUYECKHE CBOMCTBA altOMUHHS. AMQOTEpHbIE CBOWCTBA OKCHAA U

THAPOKCHU A aJIIOMUHUS

3.6

Keneso: monoxeHne B HCpHO[[quCKOﬁ CUCTEMEC XHUMHUYCCKHUX OJICMCHTOB I[I/I MCHI[GJ'ICGBS.; CTPOCHUC aTOMaA,

HaxoXxaeHue B npupoje. dusnuecknue u XMMHUUECKUE CBOMCTBA kerne3a. OKcuibl, Tuapokcu bl U conu xeneza(ll) u




xene3a(lll), ux cocras, CBONCTBA U MTOTYYCHUE

3.7

XUMHUECKUH SKCIEPUMEHT: O3HAKOMIJICHHE C O0pasllaMd METAJUIOB M CIUIABOB, MX (PU3UYECKUMHU CBOMCTBaMU;
U3yueHHE pEe3yIbTaTOB KOPPO3MHM METAUIOB (BO3MOXHO HCIIOJIB30BaHHE BHUACOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHIA KAJIBIUS M HATPHS C BOAOH (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPUAIIOB); HCCIICIOBAHUE
CBOMCTB KECTKOHM BOJIBI; Mpoliecca TOPEHHs jKejie3a B KHCIOPOAe (BO3MOXKHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB);
MPU3HAKOB TPOTEKAHUS KAUECTBCHHBIX PEaKIMi HAa HMOHBI (MarHWs, KalbIUs, ATIOMHUHUS, LUHKA, xene3a(ll) u
xene3a(lll), menu(Il); HAOMIOMEHUE W ONMHCAHWE IMPOILECCOB OKpAIIMBAHWS IUIAMEHU HOHAMHU HATPUS, Kalus H
KaJblMst (BO3MOXKHO HCIIOJB30BAHUE BHICOMATEPUAIIOB); HCCICIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIIA
QTIOMUHMS W THIPOKCHIA I[MHKA; PEHICHHE JKCIICPUMEHTAIBHBIX 3a7ad 1o Teme «BakHeimme MeTaisl U HX

COCAUHCHMUA»

Xumus u OKpYyiKaromiasa cpeaa

4.1

Hosble matepuanel U TexHOIOruu. BenjecTsa 1 Marepuassl B IOBCEAHEBHOM JKU3HU YEI0OBEKA. XUMHUS U 3J0POBBE.
besomnacHoe ucnoab30BaHUE BEUIECTB M XMMHUECKHUX peakiuil B ObITy. [lepBas moMoIibs Ipu XUMHUYECKHX 0XOTrax U

OTpaBJICHUAX

4.2

OCHOBBI 3KOJOTMYECKOM TI'PaMOTHOCTU. XHMMHYECKOE 3arps3sHeHHe okpyxawomen cpensl [IJIK. Ponp xumuu B
pelIeHnr 3KoJorudeckux mpobsuem. [IpupoaHble MCTOYHUKU YIIEBOAOPOAOB (Yrosib, NMPUPOJHBIA ra3, HE(Tb),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MTPpOMBIIIJIICHHOCTH

4.3

XHUMHUYECKUM OKCIICPUMCHT: U3YUCHUC 06pa31103 MaTCpuaioB (CTCKJ'IO, CIIJIaBbl MCTAJIJIOB, TIOJIUMCPHBIC MaTCpI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'3 IIO XMMWHM TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Kox npoBepsiemoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTO 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

0 II03HABACMOCTH SIBIICHHI npupoabl, MOHUMAaHHEC OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMUYECKOMU
HAyKH KakK obnactu COBPEMCHHOTI'O €CTCCTBO3HAHUA, KOMIIOHCHTA O6H.I€I71 KYJIbTYPbI U HpaKTI/I‘leCKOI‘/’I
ACATCIIBHOCTH YCJIOBCKA B YCJIOBHAX COBPEMCHHOI'O 06HIGCTB8.; IIOHUMAaHUC MECTa XMMHU CPEAU

APYrux €CTECTBCHHBIX HAYK

1.2

0 HaY4YHBIX MCTOAAX IIO3HAHHA, B TOM HYHUCIIC SKCIICPUMCHTAJIBHBIX U TCOPCTUUCCKHUX MCETOHAX
HCCIICAOBAaHUs BCIICCTB W HU3YUYCHHA XHMHUUYCCKHX peaxunﬁ; YMCHHUE HCIIOJB30BATH MOJACIN I

0OBsICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATBHONW MAESITENbHOCTH, CBS3aHHBIX C XUMHEH W COBPEMEHHBIMHU
TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha JOCTHKEHHUSIX XUMHUYECKOW HAayKH, YTO MO3BOJIUT OOydaroluMcs
paccMaTpuBaTh XUMHIO Kak cdepy cBoeil Oynymieil npodeccuoHanbHOW OesITEIbHOCTH U CAeaTh
OCO3HAHHBII BBHIOOpP XMMHUH Kak NpOQMIBHOIO IMpeAMETa IMpHU IEpPexoAe Ha YpPOBEHb CPEIHEro

o01m1ero oopa3oBaHus

Bnagenne cucremoil XMMHMYECKMX 3HAHUM HU YMCHHUC NPUMCHATHL CHCTCMY XHUMHNYCCKUX 3HaHHI>i,

KOTOpas BKIIIOYACT:

2.1

BaKHEHMIITE XMUMHUUYECCKHE ITOHITHS. XUMHYCCKHUI OJICMCHT, aTOM, MOIJICKYJIa, BCIICCTBO, IPOCTOC U




CIIO’KHO€ BEIIECTBO, OJIHOPOJIHASI U HEOJHOPOAHAS CMECh, OTHOCUTENIbHBIE aTOMHAsi U MOJICKYJIsIpHast
Macchl, KOJHMYECTBO BEIIECTBAa, MOJb, MOJSIpHAS Macca, MOJSIPHBIA OOBEM, OKCHI, KHCJIOTa,
OCHOBaHME, CONb (CpedHsis), XMMHUYecKas pPeakKlus, PEeaklUd COCAWHEHHsS, PEaKIUH DPa3JIoKEHHUs,
peaknuu 3aMelIeHus, peakiuu oOMeHa, TeryioBod 3(deKkT peakuuu, 5K30- U IHAOTCPMHUECKUE
peaklMy, pacTBOp, MaccoBas [OJs XUMHUYECKOTO OJJIEMEHTa B COEIMHEHUH, MaccoBas IO U
MPOLIEHTHAS! KOHIIEHTPALUs BEIIECTBA B PAacTBOPE, SAPO aTOMa, JICKTPOHHBIN CJION aToma, aTOMHas
opbutanb, paguyc  aromMa, BaJEHTHOCTb, CTENEHb  OKHCJCHUS, XHUMHUYECKas  CBS3b,
AJIEKTPOOTPHUIIATEIILHOCTD, TOJIApPHAsT W  HEMNOJSIpHAs KOBAJIEGHTHAs CBA3b, MOHHAs  CBS3b,
MeTaJuIn4ecKas CBs3b, KPUCTAIIMUECKasl pelI€TKa (aTOMHas, HOHHAsI, METaJUIMYecKasi, MOJICKYJIsIpHasi ),
WOH, KAaTHOH, AHWOH, JJICKTPOJIUT U HEIJICKTPOJIHT, SICKTPOJIUTUYECKAST TUCCOLMAIUSA, PEAKIIUU
HMOHHOTO OOMEHa, OKHCIUTEIHbHO-BOCCTAHOBUTENLHBIE DPEAKLUU, OKUCIUTENh U BOCCTAaHOBHUTEINb,
OKHCJICHHE U BOCCTAHOBJICHHE, HJIEKTPOJIM3, XUMHUYECKOE pPAaBHOBECHE, OOpaTUMbIe W HEOOpaTHMbIC

pCaknu, CKOpOCThb XHUMHAYECKOMN pCaKuru, KaTajin3aTrop, HI[K, KOppO3uAa METAJIJIOB, CIIJIaBbI

OCHOBOIIOJIAararoIme 3aKOHbI XWUMHU: 3dKOH COXPAHCHUSA MACCHI, HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH I[I/I

22 MenieneeBa, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH ABOTaIpo
2.3 TEOPHUH XUMHUH: aTOMHO-MOJICKYJISIpHAsI TEOPHUS, TEOPUSI IEKTPOTUTHUECKOM TUCCOIUAIIIN
3 Brnangenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIICH:
yMEHHUE TPaBUIILHO MCIOIB30BaTh U3YUYCHHBIC BEIIECTBA U MaTepUaibl (B TOM YHCIIE MUHEpAIbHBIC
yIoOpeHusi, METaJIbl U CIUIABhI, MPOAYKTHI MEepepadOTKU MPUPOTHBIX MCTOYHUKOB YIIIEBOJIOPOIOB
3.1 (yryist, mpupogHOTO Tra3za, HeTH) B OBITY, CETCKOM XO3SWCTBE, HA MPOM3BOJICTBE M TMOHWMAHHE

3HAYCHHUA KUPOB, 6CJ'IKOB, YIJIICBOAOB JIA OpraHrU3Ma YCJIOBCKA; YMCHHUC IMPOTrHO3UPOBATH BJIIMAHUC

BEIIECTB U XMMHYECKHX IPOIIECCOB HA OPraHU3M UYeJIOBEKa U OKPYKAIOUIYIO0 PUPOIHYIO Cpery




3.2 YMEHHUE HHTETPUPOBATh XMMUYCCKHE 3HAHUS CO 3HAHUSMU JIPYTUX YICOHBIX MTPEIMETOB
33 HAJIMYHE ONBITAa PabOTHI ¢ Pa3IMYHBIMU MCTOYHHUKAMH WH(POPMAILIUHU 110 XUMHUHU (HAy4Has U HAy4HO-
' HOMYJIsIpHAs JINTEpaTypa, CIIOBapH, CIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHE OOBEKTHBHO OICHHWBATh MH(OPMAIMIO O BEIIECTBAaX, MX IPEBPALICHUAX M MPAKTHYECKOM
' NPUMEHEHHU ¥ YMECHHUE MCIIOJIb30BaTh €€ JIJIsl pEIICHUs Y4eOHO-TI03HABATEIILHBIX 3a/1a4
BraneHne ocHOBaMH MOHSATHWHOTO amnmapara U CHUMBOJHYECKOTO SI3bIKA XMUMHH JUIS COCTaBJICHUS
4 (GopMyT HEOPraHWYECKHUX BEIIECTB, YPAaBHEHHH XHMHYECKHX pEaKUWH; OCHOBAMH XHMHYECKOM
Homenkinarypsl (IUPAC u TpuBuanbHoif)
YMeHue OOBSICHATH CBs3b IIOJIOKEHUS JJieMeHTa B [leproanMyeckoil cucTeMe ¢ YUCIOBBIMHU
c XapaKTEePUCTHKAMH CTPOCHHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsij siapa, odliee Yruciio
AJIEKTPOHOB), PACHPEACICHHEM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX
MIEPUOJIOB, KAJIHsI U KaIbIIUs
[IpencraBieHne O MEPHOANYECKON 3aBHCHMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB (paJHyCc aToma,
6 AIIEKTPOOTPHULIATENIBHOCTE), MHPOCTBIX M CJIOXKHBIX BEIIECTB OT IOJIOKEHHsSI JJIEMEHTOB B
[Tepunomudeckoil cuctemMe (B MaJbIX MEPHOAAX M TIIABHBIX MOATPYIIAx) M 3JIEKTPOHHOTO CTPOCHUS
aToma
7 YMmenue kinaccuuIpoBarh:
7.1 XUMUYECKUE IIEMEHTHI
7.2 HEOpraHUYecKre BellecTBa
7.3 XUMHYECKHE PeaKIu1
8 YMeHue onpenessiTh:




8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUYCCKUX 3JICMEHTOB, 3aps HOHA

8.2 BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUIMUECKOI CTPYKTYpPBI B COSTMHEHHSIX
8.3 XapakTep Cpe/bl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCJIUTEIh U BOCCTAHOBUTEIb
9 YMeHne xapakTepru3oBaTh (U3MUECKHE U XUMUYECKHE CBOMCTBA!
9.1 MIPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOM, IpaduT, anmmas, KpeMHHIA, a30T, ¢hocdop, cepa, XJiop,
' HATpHUH, KU, MarHui, KaJIbLIWMA, aTIOMUHHM, KEJI€30)
CIIO)KHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX pacTBOPOB (BOJAA, aMMHAK, XJIOPOBOAOPOL,
9.9 CEpOBOIOPOA, OKCUABI U TUIpoKcu bl MeTaisioB I-1IA rpynn, anromunus, meau (1), nunka, sxenesa
' (II u II), oxcuast yraepona (II u 1V), kpemuus (IV), azora u docdopa (IIl u V), cepst (IV u VI),
CEpHHUCTas1, CepHasi, a30THUCTas1, a30THasI, (hochopHasi, yrojabHas, KpeMHHUEBas KUCIOTA U UX COJIN)
IPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa W CTPOCHUS,
9.3 NPUMEHEHHE BELIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTb IMPOTEKAHHs XHMHUYECKHUX
MPEBpAICHHU B Pa3JIMYHBIX YCIOBHIX
10 YMeHHe COCTaBIISATh MOJICKYIISIPHBIE M HOHHBIE YPAaBHEHHS PEAKINi, B TOM YHCJIE!
10.1 peakuuiit HOHHOTO OOMeHa
10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIIU
10.3 WITIOCTPUPYIOIINX XHMUIECKHE CBOWCTBA M3YYEHHBIX KJIacCOB (TPYII) HEOPTaHUIECKHUX BEIECTB
10.4 MOJTBEPKTAIOIINX TEHETHIECKYIO B3aUMOCBSI3b MEXKTy HUMH
11 YMeHue BBIYHCISTE (POBOUTH PACUEThI):




OTHOCHUTECIIBHYIO MOJICKYIISIPHYIO W MOJIAPHYIO MacCChl BC€HICCTB, MACCOBYIO OO0 XHMHYECKOI'O

111
DJIEMEHTA B COCIMHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YPAaBHCHHUSIM XUMUYECKUX PEAKIIUI M HAXOUTh KOJIMYECTBO BEIIECTBA, 00BEM U MAcCy PEareHTOB
' WM [IPOJYKTOB PEaKIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJIaMH  HAY4YHOTO TMO3HaHus (HaOJIOJeHHe, W3MEpPEeHHe, OSKCIEPUMEHT,
12.1 MOJICJTUPOBAHUE) TIPU HM3YyYCHUU BEHISCTB W XUMHUYCCKUX SBJICHHIA, yMeHUE C(HOPMYIHpPOBATH
po0JieMy U MPEATIOKUTh MYTH €€ pelIeHus
192 Oe3omacHOi pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XHMHUYECKOM TOCYAOH U J1abopaTOpHBIM
' 000opyI0BaHEM
npaBuJiaMy 0e30MacHOro OOpallleHHs C BElIeCTBAMHU, HCIOJIb3YEeMBbIMHU B TOBCEIHEBHOW >KW3HH,
123 MpaBUJIaMUd TIOBEIEHUS B IMEISIX CcOepexeHHs] 370pPOBbsl M OKPYXKAIOLIEH MPUPOTHON Cpebl;
' MOHMMaHWEe Bpeaa (OMAaCHOCTH) BO3JCHCTBUS HA JKUBBIC OPTraHU3MBl ONPEICIICHHBIX BEIIECTB,
CIoco00B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3EHCTBUS
13 Hanwune mnpakTHYecKUX HABBIKOB TUIAHUPOBAHUS M OCYIIECTBICHHS CIICIYIOIIMX XUMHUYECKHX
OKCIIEPUMEHTOB:
131 U3YYCHHE W ONHCaHue (PUINYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C (QHU3UYECKUMHU U
' XUMHUYECKHMH SIBJICHUSIMU; OTIBITHI, WILTIOCTPUPYIOIINE TPU3HAKY MTPOTEKAHUS XUMHUYSCKUX PEaKInii
13.2 H3y4deHue CrocO0O0B pa3eICHHs CMecei




IMOJIYYCHHUE KHCJIOpOda W HU3YUYCHUE €ro CBOﬁCTB; IIOJIYUYCHHE BOAOpOAa M HM3YYCHHE €TI0 CBOﬁCTB;

13.3 MOJTyYEHUE YTIIICKUCIIOTO ra3a M HM3y4eHHE €ro CBOMCTB; IMOJYYCHHE aMMHaKa M U3Yy4eHHE €ro
CBOICTB
134 MIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA
135 MpUMEHEHUE WHIWKATOPOB (JlakMyca, MeETWJIOpaHka U (eHondTamenHa) s OnpeaeieHus
' XapakTepa cpebl B PaCTBOPAX KUCJIOT U MIEIOYCH
UCCIICIOBAaHNE M OIMCAHWE CBOWCTB HEOPTAaHUYECKMX BEMICCTB PA3JIMYHBIX KJIACCOB; HM3YYCHUE
128 B3aMMOJICHCTBHSI KHCJIOT C METa/UIaMH, OKCHJIaMH METaJJIOB, PACTBOPHUMBIMH M HEPACTBOPHUMBIMHU
' OCHOBaHWSIMH, COJISIMU; IIOJIYYCHHE HEPAaCTBOPHUMBIX OCHOBAaHWH; BBITECHEHHE OJIHOTO MeETajuia
JIPYTUM U3 pacTBOpA COJIH; HcclieoBaHrue aM(pOTEPHBIX CBOMCTB IMAPOKCHIOB AIFOMUHHUS U IUHKA
pEelICHUE OKCIEPUMEHTAIBHBIX 3aad 1o TeMaM: «OCHOBHBIE KJIacChl HEOPTraHUYECKUX
13.7 COCTMHEHUIY; «DIEKTPOTUTHIECKAsT TUCCOIHAIUs»; «BaxHen e HeMeTauibl U UX COCTUHEHUS,;
«BaxkHelme MeTallIbl U UX COSAUHCHHMS
XUMHYECKHE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MIPOTEKAHUS peakluidi HOHHOTO OOMEHa;
138 KAUeCTBCHHBIC PEaKIMW Ha TMPUCYTCTBYIOIIHE B BOJHBIX PAcTBOpPaxX HOHBL: XJIOPHI-, OpOMHI-,
' uonuna-, cyiabdar-, ¢pocdar-, kapOOHAT-, CUIMKAT-aHUOHBI, TUIPOKCUI-UOHBI, KATHOHBI aMMOHUSI,
MarHusi, Kajublys, aJIOMUHHMS, kene3a (2+) u xkenesa (3+), menu (2-+), HUHKA
14 Ymenue:
141 MPEJICTABIISITh PE3YJIbTAThI IKCIIEPUMEHTa B (pOpME BBIBOJIOB, JIOKA3aTEILCTB, IPa(UKOB U TAOIHI] U
' BBISIBJISITH SMIIUPUYECKHE 3aKOHOMEPHOCTH
14.2 YCTaHABIIMBATh CBS3M MEXAY PeajbHO HAONI0JaeMbIMH XUMHUYECKHUMH SBICHUSMU U TPOIECCAMU,




MMPpOUCXOJAINMHA B MaAKpPO- 1 MUKPOMHUPC, OOBSACHATH IMPHUYHHBI MHOFOO6paSI/I${ BCIIICCTB




IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 [TepBoHavanbHbIE XUMUYECKHUE ITOHATHUS

11 Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 37IEMEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie U CI0XKHBIE BELIECTBA.

1.3 Xummaeckas popmya. BalleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. CTeleHb OKUCICHUS

14 3aKOH IOCTOSHCTBA cocTaBa BellecTB. OTHOcuTeNbHas aToMHas Macca. OTHocuTenbHas MOJIEKYJSIpHAs Macca.
' MaccoBas 10J11 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHNN

L5 KonnuecTtBo BemectBa. Monb. MosnsipHas macca. Momsipablii 00b€M ra3oB. B3auMocBs3b KOJIMYECTBA, MacChl M YUCIIa
' CTPYKTYPHBIX €IMHHUI] BELIECTBA

16 duznyeckue U XMMHUYECKHE SBICHMs. XUMHUYECKas peakuus U €€ NpHU3HaKu. 3aKOH COXPAaHEHMsS] MacChl BELIECTB.
' XHWMHUYECKUE YPABHEHUS
2 [Tepuoanueckuii 3akoH u [lepuoanueckas cuctema xumudeckux nemenToB .M. Menneneesa. CtpoeHue aToMOB

51 ITepuonnueckuii 3akoH. [lepuoauueckas cucteMa xumuudeckux snueMeHToB [[.M. Menneneesa. Ilepuoasl u rpynmsl.
' PU3NYECKUI CMBICII TOPAIKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U TPYIIIIBI dJIEMEHTA

95 Crpoenne atomoB. CoctaB aToMHbIX siaep. M3oTonbl. DnekTpoHbl. CTpOEHUE IEKTPOHHBIX 000JI0UEK aTOMOB HEPBBIX
' 20 xummyeckux 3neMeHToB [lepuoanueckoii cuctemsl .M. MenneneeBa

2.3 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKUX IJIEMEHTOB INEPBBIX TPEX MEPHOOB, Kajus, Kanblus (paguyca




aTOMOB, JJICKTPOOTPHULATCIBHOCTH, METAINIMYCCKUX U HEMCTAJUIMYCCKUX CBOP'ICTB) Hn ux COC,Z[I/IHGHI/Iﬁ B COOTBETCTBHUH C

ITOJIOKCHHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

3 CtpoeHue BemecTBa
31 Xumnueckas cBs3b. KoBanentHas (MoispHast U HEMOJISIPHAst) CBA3b. DIEKTPOOTPUIIATEIBLHOCTh XUMUYECKHIX HJIEMEHTOB.
' WNonnas cBs3b. MeTtammueckas cBsi3b
39 Tumnsl KpUCTANIMYECKUX PEIIETOK (aToMHasi, MOHHAas, MeTajsindeckas), 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUIIA
' KPUCTAJUIMYECKON PEIETKN U BUJ1a XUMUYECKOHN CBA3U
4 Baxneiimme nmpeacTaBuTeNn HEOPraHMIECKUX BemecTB. HemeTamisl u mx coegnHeHus. MeTauibl ¥ X COSAMHEHUS
Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX COSAMHEHH: OKCHIOB (COJIe00pa3yromune: OCHOBHBIE, KUCIOTHEIE,
4.1 amboTepHble) U  HecoJeoOpasyroliue; OCHOBaHMW  (IIETOYM M HEPACTBOPUMBIE  OCHOBAHHSA);  KHUCIIOT
(kucnopoacoepKalire u 0ECKUCIOPOIHBIE, OAHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPEIHHUX M KHUCIIBIX )
42 ®uznyeckue U XMMHUYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB-HEMETAJIOB: BOJOPOJ]A, XJIOpa, KHUCIOpOJa, CEphl, a30Ta,
' docdopa, yriaepoaa, KpeMHUs
A3 Ou3nyeckue M XMUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIMTHS, HATPHUS, Kallds, MarHus M KaJblLIUf,
' AIIOMHUHMUS, JKene3a. DIEKTPOXUMUYECKHUH psijl HaPsHKEeHU METalJIoB
44 dusnueckue M XUMHUECKHE CBOICTBAa BOJOPOAHBIX COEJMHEHUII HEMETaJUIOB: XJIOPOBOJOPOJA, CEpOBOAOPOJA,
' aMMHaKa
45 dusndeckue U XMUMHYECKHE CBOWCTBa OKcHUI0B HemeTaywioB: cepbl (IV, VI), azora(ll, IV, V), dochopa(lll, V),
' yraepona(Il, IV), kpemuusa(IV). IlonydeHne okcuaoB HEMETAIOB
46 Xumnueckue cBoicTBa okcuaoB: metawioB IA—IIIA rpynm, mwnka, menu(ll) u xeneza(Il, III). ITomydenue oxcuaoB

METAIJIOB




XUMHUYEeCKHEe CBOMCTBA OCHOBAaHHUM M aM(l)OTepHBIX THAPOKCHUIIOB (Ha IpuMEPE THUAPOKCHUIOB aJTIOMHUHHUA, KCIIE3a,

A nuHKa). [lonydenne ocHOBaHUN U aM(POTEPHBIX TUAPOKCHIIOB
OO0mme XMMHYECKHE CBOMCTBAa KHUCIOT: XJOPOBOJOPOJHOM, CEpOBOJOPOAHOM, CEPHUCTOM, CEpHOM, a30THOM,
4.8 dbochopHOl, KpeMHUEBOH, yrobHOW. OcoOble XUMHYECKUE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.
[Tomy4yenue kuciaor

4.9 OO0mme XuMHYECKHE CBOMCTBA cpenHux coeid. [lomydenue conei

4.10 [Tomyyenue, coOupanue, pacrio3HaBaHUE BOAOPO/Ia, KHUCIOPO/Ia, aMMHUaKa, YIJIEKUCIIOro ra3a B 1a0opaTopuu

411 [Tonyuenue amMmmuaka, CEpHON U @30THOM KUCJIOT B IPOMBIIUIEHHOCTH. O011I1e criocoObl MOTYYeHHs] METAIIOB

4.12 ['eneTndeckast CBA3b MEXKIY KJIaCCAMH HEOPTAHHUYECKUX COCIMHEHUM
5 XHUMHYECKUE PeaKIUU

£ 1 Knaccudukanus XUMHUYECKUX PEaKIUi MO pa3NUYHbIM MPH3HAKaM: M0 YHCIYy U COCTaBy YYACTBYIOIIUX B PEAKIUU
' BEII[ECTB, M0 TETNIOBOMY 3(P(HEKTy, IO U3MEHEHUIO CTETICHEN OKUCICHUSI XMMHUYECKUX 2JIEMEHTOB

5 TennoBoit 3(PEeKT XUMHUYECKOW peakiuu, TEPMOXMMHYECKHE YpaBHEHHS. DK30- U HHAOTEPMHUUYECKHUE PEAKIIHUHU.
' TepMoxuMHUUECKHE YpaBHEHUS

53 OKHMCIUTENbHOBOCCTAHOBUTENbHBIE — peakuuu. Okuciautenu W BoccTaHoBuTend. [Ipomeccel  okucneHus u
' BOCCTAHOBJIEHMSI. DJIEKTPOHHBII OanaHC OKUCIUTEIbHOBOCCTAHOBUTEIBLHON PEaKIuU

54 Teopust >MEKTPOTUTHIECKON aArcconnanuy. KaTHOHBI, aHMOHBI. DJEKTPOJIUTH U HEINEKTPoIuThl. CUbHBIE U ciia0bie
' ANEeKTpoJuThl. CTENeHb JUCCOLHAIIIN

EE Peaknuu noHHOrOo OOMEHa. YCIOBHS MPOTEKAHUS PEAKIM HMOHHOTO OOMEHa, TMOJIHBIE U COKpAalIEHHBIE HOHHBIC
' YpaBHEHUS PEaKIINN
6 XuMHS ¥ OKpYXKaromias cpeia




BCH_IGCTBa N MaTc€puajlbl B HOBCGHH@BHOﬁ JKM3HH 4YeJIoBeKa. be3omacHoe MCIOIb30BaHHE BEIISCTB M XMMHYECKHX

o peakuuii B 1aboparopun u ObITy. [lepBast MOMOIIb TP XUMHUYECKUX 0)KOTaX U OTPABICHHUIX
XUMHUECKOE 3arps3HEHHE OKpYKalomiel cpenbl (KUCIOTHBIC JO0XKIH, 3arpsi3HEHHE MOYBBI, BO3AYyXa U BOJOEMOB),
6.2 crocobbl ero mpenorspaieHus Ilpenensuas nomyctumas koHueHTpauus Bemiects (IIJIK). Ponp xumum B pemieHun
HKOJIOTHUYECKUX MPOoOseM. Y CHIIeHHE TapHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIIOS
[Tpumenenue cepsl, a3ota, pocdopa, yriaepona, KpeMHUS U UX COCTUHEHUN B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U
6.3 CeIbCKOM XO3siiicTBe. [IpuMeHeHMe MeTayuioB W CIUIaBOB (CTallb, YYTYH, AIOPATIOMUHUN, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH UX coeanHeHui. [IoHaTHe 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPO3UHU
6.4 [TpupoaHble UCTOYHHUKHU YTIEBOJOPOJOB (yrojb, MPUPOIHBIA Ta3, HEPTH), MPOIYKTH HX TepepadoTku (OeH3WH), UX
' POJIb B OBITY U POMBILUIEHHOCTH
[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAaK O COCAMHEHMSX yriepoja (MeTaH, 3TaH, STHIICH, alleTUJICH,
6.5 ATAHOJI, TIMIEPHH, YKCyCHast KUcI0Ta). [ToHATHE 0 OMOJOTMYecKH BayKHBIX BEIIECTBAX: KHPaxX, Oellkax, yrieBoiax — U uX
POJIU B JKU3HU YeJIOBEKa
7 Pacuérsr:
7.1 1o (opMyaaM XMMUYECKHX COEAMHEHHH
7.2 Macchl (MaccoBOi) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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