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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XUMUKM Ha YPOBHE OCHOBHOIO 00IEero o00pa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUSI OCHOBHOM
oOpazoBarenbHON IpOrpaMMBbl OCHOBHOT'O oO1ero oOpazoBaHus,
npenctaBieHHbIx B ®I'OC OO0, a Takxke Ha OCHOBE (ejepaibHON pabdoueit
IpOrpaMMbl BOCIUTAHUS M C y4E€TOM KOHIENIMU MpenojaBaHus y4yeOHOTO
npeamera «XuMHUsS» B 00pa3oBaTeNbHBIX OpraHu3anuiax Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T NpeAcTaBICHUE O IENsIX, oOILeH CTpaTeruu
oOy4eHHs, BOCIHMTAHMS M Pa3BUTHS OOY4YaIOIIMXCA CPEACTBAMHU Y4eOHOIro
MpeJMeTa,  YCTaHABIMBAeT  O0s3aTelIbHOE  MPEAMETHOE  COJEp)KaHUE,
npeAycMaTpUBaeT pacCIpeleeHue €ro Mo KiaccaM U CTPYKTypPUPOBAaHHUE IO
pazzienaM M TeEMaM IMPOrpaMMbl MO XHMHH, ONPEAEISAET KOJMYECTBEHHBIE U
Ka4E€CTBEHHBIC XapaKTepUCTHKU COEpIKAHMUS, PEKOMEHYEMYIO
[OCJIENOBATENBHOCTh HM3YYEHUS XUMHUHA C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM Y4e€OHOro Mpolecca, BO3PACTHBIX
0CcOOEHHOCTEe OO0ydarommxcs, ONpeAessieT BO3MOXKHOCTU MpeaMeTa s
peanu3anuu TpedoBaHUM K pe3ysibTaTaM OCBOECHUSI OCHOBHOM 00pa30BaTEIbHON
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 0O0I1ero o0pa3oBaHus, a Takxke TpeOoBaHUM
K pe3yibTaTaM OOyYeHMs] XMMHUU Ha YpPOBHE ILieJied HM3yueHMsl NpeaMeTa U
OCHOBHBIX BHUJIOB Y4Y€OHO-ITO3HABATEJILHON AESATEIBHOCTA OO0ydYarolerocs o
OCBOCHHIO y4E€OHOTO COJIEp KaHMUSI.

3HaHWE XHUMHUM CIY>KUT OCHOBOM il (DOPMHUPOBAHUS MHPOBO33PEHHUS
oOy4aromierocs, ero NpeJICTaBIeHuid 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT popMupyeMble XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAILICHUSIX
SHEPruud U 00 SBOJIOLMHU BEIIECTB B MPUPOJIE, O MyTIX pelIeHUs rio0aabHbIX
npo0sieM YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YHEPreTUUYECKOMH,
NUIIEBOM U 3KOJOTUYECKON O€30acHOCTH, MPOOJIEM 3PaBOOXPAHEHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  peaiu3alliii  BO3MOXXHOCTEH JUIsl  CaMOpa3BUTHUS U
dbopMHUpOBaHUS  KYJIbTYpbl JIMYHOCTH, €€ o0med u (QyHKIMOHAIBHON
ITPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HX CAMOCTOSITEIbHOM y4eOHOH NeSTEebHOCTH,
AKCIIEPUMEHTAJBHBIX M HCCIEAOBATENIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TEIIbHOCTH;

3HAKOMUT CO CINEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKIabIBA€T OCHOBBI
LEJOCTHOTO B3MIsiAa HA E€IWHCTBO MNPHUPOAbI M  YEJIOBEKA, SBISACTCA
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
00yJaroImMXCs;

croco0CTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO-
HAay4YHbIM 3HaHUSIM, K TPUPOAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B
HKOJIOTHYECKOE 00pa3zoBaHuEe 00YyHarOITUXCS.

JlanHble HanpaBlieHUsI B 00YYEHUU XUMHH O0ECIICUMBAIOTCS CIIEU(PUKON
colepKaHusi y4yeOHOro TmpeaMeTa, KOTOPbIA SIBISETCA MEJaroru4ecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMHUU Ha OINPEICIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl OPUEHTUPOBAH
Ha OCBOCHHME OOYYAIOIIMMHCS CHCTEMbl IMEPBOHAYAJIBHBIX MOHATUNA XUMUH,



OCHOB HEOPTraHMYECKOW XUMHUU W HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATHI
OPTaHUYECKON XUMHHU.

CrpykTrypa coaepkaHus IporpaMMbl 10 XUMHUK c(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Moaxoja kK €€ nuzydeHuro. CoJiep:KkaHue CKIAAbIBACTCS U3 CUCTEMBI
IMOHATUN O XHUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMBI IIOHATHUUA O
XUMHUUYecko peakuuu. O0e ATH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI 10
MPUHIMITY TIOCIEI0BATEILHOTO Pa3BUTHUS 3HAHWM HA OCHOBE TEOPETUUYECKUX
MPEICTABICHUN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona JI. M. MeHueneeBa Kak OCHOBHOIO 3aKOHA
XUMHU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— TpEeACTaBICHUM 00 SIESKTPOJUTUYECKOM HUCCOLMAIIMU BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHHUS PACCMATPUBAIOTCA HAa OCHOBE HMIIMPUYECKHU
MOJIY4YEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIEIOBATEIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBIINOJHIS (PYHKIUM OOBSICHEHUS W
MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI W BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOJYYEHHUS] U3Yy4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHU CIIOCOOCTBYeT (DOPMUPOBAHUIO
MNPEJICTABICHUS] O XMMHUYECKON COCTaBJIAIONICH HAy4YHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM PUPO/Ibl, IICHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO
Y METOJIaM IMO3HaHMs B Hayke. M3ydeHne XUMUU TPOUCXOAUT C MPUBJICYEHUEM
3HAHUW W3 paHee H3YUYCHHBIX Y4eOHBIX MpeameToB: «OKpyKaloluid MHPY,
«bunonorus. 5-7 xnaccel» u «d@uznka. 7 Kiaaccy.

[Ipy wu3ydeHUH XUMHUHU TPOUCXOAUT (POPMHUPOBAHWE 3HAHMI OCHOB
XUMHUYECKOM  HaykM Kak o0JlacTM  COBPEMEHHOr0  €CTECTBO3HAHMS,
MPAKTUUYECKON JIESITEIbHOCTH YEJIOBEKa MU KaK OJIHOTO M3 KOMIIOHEHTOB
MHPOBOM KyJIbTYphl. 3ajlaya y4eOHOro mpeaMeTa COCTOMT B (DOPMUPOBAHHUU
CHUCTEMbl XMMHYECKMX 3HAHUN — BaXKHEUIIMX (haKTOB, MOHATHHI, 3aKOHOB U
TEOPETUYECKUX TIOJIOKEHUM, JOCTYMHBIX OOOOIIEHUIH MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUU K HayYHBIM METOJaM MO3HaHUS MPHU
U3YYEHUH BEIIECTB M XMMHUYECKHX peakiuid, B (OPMHUPOBAHUU U PaA3BUTHUH
MO3HABATEIbHBIX YMEHUW M HMX MNPUMEHEHUM B Y4YeOHO-IIO3HABATEIILHOW H
y4eOHO-HCCIIeIOBATEIIbCKON JICTEILHOCTH, OCBOCHHUU IpaBWJI OE30I1aCHOTO
oOpallleHHsI C BEIIECTBAMU B ITOBCETHEBHOMN KU3HMU.

[Ipy wu3ydYeHMM XUMUHM HAa YPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
BaKHOE 3HAYCHUE MTPUOOPENI TaKue e, KaK:

— (opMupoBaHHE HWHTEIJIEKTYaJbHO Pa3BUTON JUYHOCTH, TOTOBOM K
caM000Opa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHIO PEIICHUH,
CITOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBJEHHOCTh OOYyYEHHS Ha CHUCTEMaTHYeCKoe IPHOOIICHHE
00yJarommxcsi K CaMOCTOSITEIbHOM TTO3HABATEILHON JCATEILHOCTH, HAYYHBIM
MeToJaM IMO3HaHUs, (OPMHUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMHU;

—  obecrieyeHHWe  YCJIOBUM,  CIOCOOCTBYIOIIMX  MPUOOPETEHUIO
oOyJaroImMUMHUCA  OMNbITa  Pa3HOOOpPa3HOW  ACATENBbHOCTH, TO3HAHHUSA W
CaMOITO3HAHUS, KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMN), HWMEIOUTUX
YHUBEPCAIIBHOE 3HAUYCHUE I PA3JIMYHBIX BUJIOB JCSTEIbHOCTH;

— (¢dopmupoBaHue 00IICH (YHKIMOHAIPHOM M €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCII€ YMEHHH OOBICHATh M OIICHUBATH SIBJICHUS



OKPY’KAIOIIEro MUpa, UCMOJIb3ysl 3HAHUS U OIBIT, MOJTYYEHHbIC MPU U3YUYECHUH
XUMUH, TPUMEHSITh UX TPH pelieHuH MpoOJieM B TMOBCEIHEBHOW >XU3HU U
TPYJAOBOM NESITEIBLHOCTH;

— ¢opmupoBaHue y o0OydYaromMUXcsd TYMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAHMS IEHHOCTU XHUMHYECKUX 3HAHUU [JIs1 BBIPAOOTKU HSKOJIOTHYECKH
1eecoo0pa3Horo MOBEACHUS B OBITY W TPYAOBOM ACATEILHOCTH B IEIAX
COXPaHEHMS CBOETO 37I0POBBS U OKPY KAIOIIEeH MPUPOTHOMN CPEIbl;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUCCKUX IIEHHOCTEH,
FOTOBHOCTM K OCO3HaHHOMY BbIOOpPY Tmpodusis M  HaNpaBICHHOCTH
JaabHEHIero ooy4eHus.

OO6miee yucaO0 YacoB, OTBEIEHHBIX [JIsi M3YyYCHUS XUMHH Ha YPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBisieT 136 dacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezren0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B XKU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATpPEratHoe€ COCTOSHUE
BelecTB. [IoHATHE 0 MeTOAAaX MO3HAHUS B XUMUHU. YHCTHIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BElIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs AaTOMHas Macca.
OTHocuTeNnbHAs MOJIEKYJIsIpHAst Macca. MaccoBasi 10J1s1 XUMHYECKOTO 3JIEMEHTA
B COCIUHCHUH.

KomnuectBo BemectBa. Monb. Monsippags Macca. BzaumocBs3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €AUHUIl BEHIeCTBA. Pacyé€Tel 1o
dbopmynamM XUMUYECKUX COSAUHEHUH.

OU3NYECKUE U XHUMUYECKUE SBJICHUA. XUMHYECKas peakuuss U €€
OPU3HAKUA. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHMUYECKHE YpaBHEHMS.
Knaccudukanus XuMuyeckux peakuuid (COeTMHEHUs], Pa3JIOKEHUS, 3aMEILEHNUS,
oOmeHa).

Xumuueckuii IKChepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0H, MpaBuiiaMu paboThl B 1a00paTopuu
u npuéMmamMu OoOpalleHuss ¢ Ja0opaTOpHBIM O00OpYJAOBaHUEM, H3YyUYCHHE U
onucaHue (PU3NYECKUX CBOMCTB O0Opa3lOB HEOPraHUYECKHX BEIIECTB,
HaOmoeHne pusnveckux (TUIaBlIeHHE BOCKA, TasiHUE JIbJa, paCTUpAaHUE caxapa
B CTYyNKE, KUIEHUE U KOHJEHCALMS BOJbI) M XHMHYECKHX (TOpEHHUE CBEYH,
NPOKAJIMBAaHUE MEIHOM TPOBOJOKH, B3aMMOJIEUCTBHE MeJa C KHUCIOTOM)
ABJICHUM, HAOJMIOJIEHHEe M ONHCAaHWE MPU3HAKOB MPOTEKAHUS XUMUYECKHX
peakiuii (pasokeHue caxapa, B3auMOJICUCTBUE CEPHON KHUCIIOTHI C XJIOPUIOM
Oapust, paznoxenue rugpokcuaa meau (II) mpu HarpeBaHuu, B3auMojeMCTBUE
xesnesa ¢ pactBopom coiiu meau (1), uzyuenue crnocoOoB paznaeneHus: cMecei: ¢
NOMOILbIO ~ MarHuTa,  (QUIbTPOBAHME,  BbIIApUBaHUE,  JUCTUIUISAIMSA,
xpoMmarorpadusi, MpPOBEACHUE OYUCTKU IMOBAPEHHOW COJM, HAOIIOJEHUE U
ONMCAaHHUE PE3YNbTATOB MPOBEACHUS OINbITA, WUIKOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHKe MOJIeJIeld MOJIEKYJ (IIIApOCTEPIKHEBBIX ).

Baxkueiume npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3noyx — cmecsk razos. CocraB Bo3ayxa. Kuciopon — 3eMeHT U pocToe
BeniecTBO. HaxoxkneHue kuciopoja B Mpupojie, PU3NUECKHEe U XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuawl. [lpumenenune kucimopona. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpud W MIPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3pPexT XuMUYECKON peakluu, TEPMOXUMHUYECKUE YPAaBHEHHS,
9K30- W JHJOTEPMUYECKUE peaKUuuu. TOIIMBO: Yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHHE MAPHUKOBOIro 3(pdekTta, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT M mpocTtoe BemiecTBO. HaxoxaeHue Boaopoja B
npupoae, ¢GU3MUECKME W XUMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbIii 00BEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPAaBHEHUSIM.

dusnyeckue CcBoMCTBAa BOAbl. Boma kak pactBopurenb. PacTBOpHI.
HacelllieHHbIE 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.



MaccoBasi 101 BEHIECTBA B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBaHusi. Ponb pacTBOpOB B NPUPOJE M B KW3HU 4elioBeka. KpyroBopot
BOJbI B IPUPOJIE. 3arpsI3HEHUE NIPUPOIHBIX BoA. OXpaHa U OYMCTKA MTPUPOIHBIX
BOJI.

Knaccudukanusa neoprannueckux coequnenuit. Oxcunpl. Knaccudukanms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, aM(pOTEpHBIE) W
HecosieoOpaszyromue. Homenknatypa okcupoB. dusmyeckue U XUMHUYECKUE
CBOKCTBA OKCUJIOB. [lomydeHne OKkCcuIoB.

OcHoBanusa. Knaccuduxanuss OCHOBaHMM: IMIETOUYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHuN. PU3NUYECKUE U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudpukanus kucinot. Homenknatypa kucior. Ouszndeckue
U XMMHYECKHUE CBOWMCTBA KUCIOT. Pan aktuBHOCcTM MeTaimioB H. H. bekerona.
[TonyuyeHne KUCIOT.

Comu. Howmenkmarypa coneil. PuU3MUECKME W XUMHUYECKHUE CBOMCTBA
conei. [lomyuenue comen.

['eneTnueckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHUIA.

Xumuueckuii IKChepumenm:

KaUE€CTBEHHOE OMNpEAEICHUE COAEpKaHUs KHCIOpoJa B  BO3AYXE,
NoJIyueHHe, CcOOMpaHHe, pacrno3HABaHME U H3Y4YEHUE CBOMCTB KHCIIOPOJA,
HaOJIOICHHEe  B3aUMOJCHCTBUS  BELIECTB C  KHUCJIOPOJAOM M YCJIOBHS
BO3HUKHOBEHHUSI W TMpeKpauleHusi ropeHus (mokapa), O3HAKOMJIEHHUE C
oOpa3llaMl OKCHUJOB M OIMCAHHWE MX CBOMCTB, MOJIy4eHHE, COOUpaHue,
pacno3HaBaHWe M U3Y4YEHHE CBOMCTB BOJIOpoja (TOpeHHE), B3aUMOJECHCTBUE
Bogopoaa ¢ okcuaoM meau (I1) (Bo3MOXkHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB),
HaOoIeHre O00pa3lloB  BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE
O0COOEHHOCTEM pacTBOPEHUS BEUIECTB C PA3JIMYHOM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO
BELIECTBA, B3aMMOJICHCTBUE BOJABl C MeETAJIaMU (HATPUEM U KaJbI[UEM)
(BO3BMOXXKHO HCIIOJIb30BaHUE BHJACOMATEPHANIOB), HCCIEI0BaHUE OOpa3IoB
HEOPTraHWYECKUX BEIECTB PA3NIMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacCKM HWHIMKAaTOpPOB B pAacTBOpax KHCJIOT M IIEJIOYEH, H3YUYCHHE
B3aumoercTBus okcuaa meau (II) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
MeTaJlJIaMU, peaKUU HEUTPaAIU3aLNK, [TOJTYyUYEHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO METa/ula JpyrMM M3 pacTBOpa COJIM, pEIICHHE
DKCIIEPUMEHTANIBHBIX 3a/lad M0 TeMe «BakHeHIMe Kiacchl HEOPraHUYECKUX
COEIMHEHU).

IMepuoanueckuii 3akoH u Ilepuoauyeckass cucreMa XHMHYECKHUX
ieMmenToB JI. . MenneneeBa. Ctpoenne aroMoB. XHUMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBbie MOMBITKH KiIacCU(pUKAIMU XUMHUYECKUX 3JieMeHTOB. [loHsATue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IETOYHO3EMENIbHbIE METAJIIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(pOTEpHbIE
OKCHJIbI U THIPOKCHU/IBI.

[lepuonuueckuii 3akoH. [leproauyeckas cucremMa XUMUYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTrkonepuogHass W JUIMHHONEPUOAHAS (OPMBI
Ilepuomnueckort cucrembl xumuueckux diemeHTtoB JI. M. Menneneesa.
Ilepuonpt u rpynmbl. PU3NYECKUN CMBICHI TMOPSIKOBOTO HOMEpPA, HOMEPOB
epuojaa v rpynibl JIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX saep. M30Tombl. DIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 00070YEK aTOMOB MEPBBHIX 20 XUMUYECKUX PJIEMEHTOB



[Tepuomnueckon cucremsl [. . Menneneea. XapakTepucTuka XUMMHUYECKOTO
3JIEMEHTA I10 ero nosnoxeHuro B [lepuoanueckon cucreme /. . Menneneesa.
3aKOHOMEpPHOCTH W3MEHEHHS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.
3naueHue Ilepumogmueckoro 3akoHa u Ilepuogmyeckoid CUCTEMBI
XUMHYECKUX DJIEMEHTOB JJIsl pa3BUTHUS Hayku U npaktuku. /. . MenneneeB —
YUYEHBIN U TPAXKIAHNH.

Xumuueckas cBsi3b. KoBaneHTHas (moyispHas M HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLINH.
IIponecchl OKHCIIEHHSI U BOCCTAHOBIIEHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OOpa3OB BEIIECTB METAJIOB U HEMETAJUIOB, B3aUMOJICUCTBHE
TUAPOKCUIA LIMHKA C pacTBOPAMHM KHUCJIOT W IIEJIOYEH, NMPOBEICHUE OIBITOB,
WUTFOCTPUPYIOIIUX TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMA
(ropenue, peakiMy pas3ioKeHHs, COSTUHEHNU).

Meosicnpeomemmnule ceazu

Peann3zanuss MexXnpeaMETHBIX CBA3€H NMPU U3yYEHUU XUMHH B 8 Kiacce
OCYUIIECTBJISIETCS. Yepe3 HCIO0JIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SBISIOMIMXCS CUCTEMHBIMM JUI OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4yHbId (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTEe3, Kilaccuukanus, NEPUOJUYHOCTbD,
Ha0II0ieHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@®usnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHI,
U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUW 3apsll, BEIIECTBO,
Teno, 00BbEM, arperaTHOE COCTOSIHME BELIECTBA, ra3, (GU3MUYECKUE BEIUYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE311bI, COHIIE.

buonorus: porocuntes, apixanue, oOuocdepa.

I'eorpadus: armocdepa, rugpocdhepa, MHUHEpATbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKas peaKus

[Tepuognueckuii 3akoH. [lepuoguueckas cucremMa XUMHAYECKUX JIIEMEHTOB
. 1. MenaeneeBa. CTpoeHrHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHYECKUX DBJEMEHTOB NEPBBIX TPEX NEPUOAOB, KaIHs, KAJIbIUA U UX
COEMHEHN B COOTBETCTBUU C IOJIOKEHHEM HJeMeHTOB B llepuonnueckoii
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJAbl XUMHUUYECKON CBSI3U. THIIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOKCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKA
Y BUJIa XUMHUYECKOM CBA3U.

Knaccudukanus v HOMEHKJIAaTypa  HEOPraHMYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSUIMXCS K Pa3IM4YHbIM Kilaccam
HEOPTraHUYECKUX COCAUHEHUM, TEHETUYECKasl CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanus XMMHUYECKHX peaKlIMil MO pa3iWyHbIM MpU3HAKaM (I10
YHUCIIy M COCTaBY yYacTBYIOIIMX B PEAKIMM BEIIECTB, [0 TEIIOBOMY 3PQEKTY,
0 MW3MEHEHUIO CTENEHEN  OKUCICHHUS XUMHUYECKMX DJIEMEHTOB, IIO
o0OpaTUMOCTH, TIO YYacTHIO Karajau3aropa). OK30- M JHIOTEPMHUYECKHUE
peaKkuuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XxuMuuyeckou peakuuu. [ToHsitue 00 oOpaTUMBIX U
HEoOpaTUMbIX  XUMUYECKMX peakuusix. [loHATHe O TOMOIeHHBIX U



reTeporeHHbix peakuusax. [lonarue o karanuze. [loHsiTHE O XUMHUYECKOM
paBHOBecud. DakToOpbl, BIMSIONIME HA CKOPOCTh XUMHUYECKON peakiuu u
M0JIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHCIIUTENFHO-BOCCTAHOBUTENIbHBIE  PEAaKIMU, JJIEKTPOHHBIA OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUH
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA C HCIOJIb30BAHUEM METOJa
AJIEKTPOHHOTO OanaHca.

Teopuss ~ SJIEKTPONIUTHUECKOW  AUCCOLMALMU.  DJNEKTPOJIUTHI |
HEeANeKTpoauThl. KaTtvoHbl, aHMOHBI. MexXxaHW3M JUCCOLMAIIMM BEIIECTB C
pa3NIMYHBIMKM BUJAMU XUMUYecKol cBsa3u. Crenenp auccouuanuu. CUIbHbIE U
ci1a0bIe SJIEKTPOJIUTHI.

Peakuun wmoHHOTO OOMEHA. YCJIOBHS TPOTEKAHHUS pPEaKIUi HWOHHOIO
oOMeHa, TOJIHBIE M COKpalléHHble HMOHHBIE ypaBHEHHsS peakiuil. CBoiicTBa
KHUCIJIOT, OCHOBAaHUM M COJIeH B CBETE NPEJICTABICHUN 00 3JIEKTPOJIUTUUYECKON
nucconuanuu. KauectBeHHble peakiii Ha HOHBI. [loHATHE O TUAPOTU3E CONeH.

Xumuueckuii IKCnhepumenm:

O3HAKOMJICHUE C MOJEJISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIIECTB — META/UIOB M HEMETa/UIoB (TpaduTa M ajMmaza), CIOKHBIX BEIIECCTB
(xmopuga HaTpusi), HUCCIAEAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
peakuMu  OT  BO3JACUCTBUS  pa3au4HbIX  (HaKTOpPOB,  MCCIIEIOBAHUE
AJIEKTPOINPOBOHOCTH PACTBOPOB BEIIECTB, IMpoIlecca IUCCOIMAIMU KHUCIIOT,
iesio4eit u cosyielt (BO3MOKHO MCIOJIB30BAHUE BUAEO MATEPUAJIOB), POBEIACHUE
OMBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKK MPOTEKAHUS peakluii HOHHOTO oOMeHa
(oOpazoBanue ocajka, BBIJICJICHHE Ta3a, oOpa3oBaHUE BOJbI), OIIBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHl  OKUCIUTEbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakiuu pa3oXKeHHs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIECTB C IOMOIIBIO KAaueCTBEHHBIX pPEaKIUid Ha HOHBI,
penieHre 3KCepUMEHTAIbHBIX 3a/1a4.

Hemeranbl 1 MX coeinHEeHUA

OO6mast xapakTepucTHKa TajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB,
XapaKkTepHble cTeneHn okucieHusa. CTpoeHue u pusnyeckre cBOMCTBa MPOCTHIX
BEUIECTB — TaJlOT€HOB. XHUMHUYECKHE CBOMCTBa Ha MpuUMEpe XJjopa
(B3aMMOJEHCTBUE C METaJlJIJaMH, HEMEeTalllaMH, IeraoyaMu). XJIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, MOTy4YeHUe, npuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOJOPOJIa Ha OpraHU3M 4YelloBeka. BakHeillne XJIOpuapl U UX
HaXO0XJIEHUE B MIPUPOJIE.

O6mast  xapakrtepuctuka oanemMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTepHbIE CTereHu okuciaeHus. CTpoeHue u pu3nvecKkue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOpPOJa H Cephbl. AJUIOTPOIHbIE
MOJAU(PUKALIUU KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOOPO/I,
cTpoeHue, (u3MYecKue U XHUMHYeckue CcBoiMcTBa. OKCHIBI Cepbl  Kak
NPEICTaBUTENId KUCIOTHBIX OKcHJOB. CepHas KHUCIOTa, (QU3WYECKHEe U
XUMHUYECKUE CBOICTBa (0OIIME Kak TpeICTaBUTENs Kilacca KUCIOT U
cnenuduueckre). XuMUYECKUE PEaKlnu, JIEKAIIUE B OCHOBE MPOMBIIILIEHHOTO
croco0a Moixy4yeHus: cepHOM KHUCIOTHL. [Ipumenenue cepHoit kucinotsl. Conu
CCPHOI1 KHCIIOTBI, Ka4ECTBCHHAs Peakiys Ha CynbQar-noH. HaxoxaeHue cepel
U €€ COeMHEHUN B MpUpPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpenbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3JyXa M BOJAOEMOB),
CIOCOOBI €T0 MPEOTBPAILCHHUS.

O61mas xapakTepucThka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEMEHU OKHUCICHUS. A30T, paclpoCTpaHEHUE B



npupoze, pusnueckue U XumMuieckue cpoiictBa. Kpyrosopor azora B npupo/e.
AMMHaK, ero pU3nyecKue U XUMHYECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (U3MYECKHE W XUMUYECKHE CBOMCTBA, NPUMEHEHUE.
KauecTtBeHHasi peakiysi Ha MOHbI aMMOHUSA. A30THasi KUCJIOTa, €€ MOJyYeHHUe,
¢du3MUecKkue M XMMHUYECKHE CBOMCTBa (0OOIIME KakK MpeAcTaBUTENs Kiacca
KUCIOT U crneuuduyeckue). VMcnonp3oBaHue HUTPATOB U COJNIEM aMMOHMS B
KaueCcTBE MUHEPAIbHBIX YJ00peHUi. XUMUYECKOE 3arpsA3HEHUE OKpYKarolen
Cpelibl COeMHEHUSIMU a30Ta (KUCIOTHBIC JHOXKIM, 3arpsi3HEHHE BO3/lyXa, MOYBbI
u BosioéMoB). docdop, amnorponubie Moaudukamuu Gocdopa, uzndeckue u
xumuueckue cBorctBa. Oxcua  ¢ochopa (V) u  docdopHas kuciora,
¢du3nUecKkue 1 XMMUYEeCKUe CBOMCTBa, nojyueHnue. Mcnonab3oBanue GpocdaToB B
KaueCcTBe MUHEPAJIbHBIX YI00PEHHI.

O6mast  xapakrtepuctuka oanemMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU OKHUCICHUS. YTIEpO[, aUIOTPOIHbIE
MOJAU(UKALIUK, PACHPOCTPAHEHUE B MPUPOJE, (PU3NYECKHE U XHUMHYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriaepona B npupone. OKCUIbl yriaepoa,
uX (QU3NYeCKHe U XUMUYECKHE CBOWCTBA, JEHCTBUE HA YKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTHYECKUE POOIEeMbl, CBI3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rio0anbHOTO TOTEIUICHUS KIMMATa, MapHUKOBBIN
abdext. VYrompHas kuciora U €€ coiM, UX (U3MUYECKHE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHUE U NpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHble TOHATHST OO0 OpPraHMYECKUX BEHIECTBAX Kak O
COEIMHEHMSIX Yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, ATaHOJI, TIUILEPHH,
yKCycHasi kuciorta). [lpupoaHble HCTOYHUKK  YIIIEBOJOPOAOB  (Yrodb,
IPUPOJIHBIN Ta3, HePTh), TPOAYKTHI UX TIepepaboTKu (O€H3MH), UX POJIb B OBITY
U NpOMBIIUIEHHOCTH. [loHATHE 0 OMOJOrMYEeCKH Ba)KHBIX BEILIECTBAX: KHUPAX,
Oesikax, yrieBoJax — M UX POJM B KU3HM 4yeJoBeka. MaTepualibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUUECKUX COCAMHEHUIA.

Kpemuuii, ero ¢usmueckue M XHUMHUYECKHE CBOMCTBA, MOJY4YEHUE U
npumeHenue. CoearHeHUs KpeMHUs B mnpupoje. OOmue mnpeacTtaBieHus o0
okcuze kpeMuus (IV) u kpemuueBoit kucnore. CUIMKATBI, UX UCIOJIb30BaHUE B
OBITY, B IPOMBIIUICHHOCTH. BaxkHel e cTpouTenbHble MaTepuaibl: KEpaMHKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpodiemMbr 6€30macHOr0 UCTOJIb30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKChepumenm:

U3ydeHue O0Opa3lloB HEOPTraHWYECKHUX BEIEeCTB, CBONCTB COJSHOM
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEaKLUid Ha XJIOPUA-UOHBI U HAOJII0IEHUE
PU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMUYECKUE
CBOMCTBa TaJOr€HOB M HMX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3laMu XJOPUIOB (TaJOT€HHUIIOB),
O3HAKOMJIEHME C oOpa3namMu cepbl M €€ COCNMHEHHSIMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHANIOB), HAOIIOJEHHE TMpolecca OOyriMBaHUsS
caxapa IMoj JCUCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHUCIOThI, TPOBEJACHUE
KaueCTBEHHOM peakuuu Ha cyiabdaT-uoH U HaONIOJIeHHE TMpu3HaKa e€
POTEKaHMs, 03HaKOMJIEHHUE C (PU3NUECKUMHU CBOMCTBaMU a30Ta, hochopa u ux
COCIMHEHUM (BO3MOXKHO HCIIOJNb30BaHHWE BHJAEOMATEpPUAIOB), 0Opa3laMu
a30THBIX U POCPOPHBIX yIOOpEHH, MOTydeHUE, COOMpaHne, paclio3HaBaHUE U
U3y4YeHUE CBOICTB aMMMaKa, NPOBEJICHWE KAauyeCTBEHHBIX pPEaKUUid Ha HOH



aMmMoHuss W (docdaT-MOH W U3YYEHHE TPU3HAKOB UX IMPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPUATIOB), H3YyUYEHHE MOJCICH KPUCTAUIUUYECKUX
pemérok anMaza, Trpaduta, dyiepeHa, O3HAKOMJIEHHE C MPOIECcCOM
a7IcOpOLIMKM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
pOTHBOTA3a, MOJIydeHHuEe, COOMpaHHUe, paclo3HaBaHUE W HM3yYCHHE CBOMCTB
YIJEKUCIOTO Ta3a, MPOBEJEHHE KAYECTBEHHBIX pEaklMii Ha KapOoHAT u
CUJIUKAT-UOHBbl M HW3YyYE€HUE MPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHUE C
NPOAYKIMENH CUIUKATHOW MPOMBIIIJIEHHOCTH, PELICHUE 3KCHEPUMEHTATbHBIX
3a7a4 1o TeMe «BaxkHelmue HeMeTauIbl U UX COSTUHECHUS.

MeTaJIbl 1 HX COEAMHEHHUS

OO6mass XapakTepUCTUKAa XUMHUYECKUX OJEMEHTOB — METAJIOB Ha
OCHOBAaHUU UX TOJ0XeHUs B [leproandeckoil cucteMe XMMUYECKUX JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHue MeTamuioB. MeTtauindeckas
CBSI3b U METAJUIMYECKasd KPUCTAIUIMYECKAsT PEIIETKA. DJIEKTPOXUMUUYECCKUAMN P
HanpspKeHU MetauioB. (DU3MUECKHE M XMMHUYECKHME CBOMCTBA METAJIJIOB.
OO6mue crocoObl TONydeHUsI MeTauioB. [loHATHE O KOpPpPO3WM METaJJIOB,
OCHOBHBIE CIIOCOOBI 3allUTBI MX OT Koppo3uu. CruiaBbl (CTadb, YYyT'YH,
JTIOPATIOMUHUM, OpOH3a) U UX MIPUMEHEHHE B OBITY U TPOMBIILJIEHHOCTH.

[Ilenounsle  meTamnbl:  mojokeHue B Ilepuoanyeckol  cucreme
xuMmudeckux sneMeHToB J[. 1. MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pu3nvecKkue W XMUMHUYECKHE CBOMCTBAa (Ha NpUMEpPEe HATpUS U
kanust). OKcuabl M THAPOKCUABI HATpUsi U Kanus. [IpuMeHeHue NIeI0uHbIX
METAJUIOB U UX COCIUHEHUN.

[[lenoyHO3EeMEIbHBIE METAJUIBI MarHuii W KaJblMH: II0JIO)KEHHUE B
[lepuomnueckor cucreme xumudeckux nsnemeHtoB JI. WM. Mengeneesa,
CTPOEHHUE HMX aTOMOB, HAaXOXJe€HUE B npupoje. duznueckue m XUMHUYECKHUE
CBOWMCTBA MarHus M Kajibliusd. Baxueniie coeauHEHHS Kalblus (OKCHUI,
TUAPOKCHU], coJin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YyCTpaHECHUS.

AnoMuHuNA: ToNokeHue B Ilepumoandeckoil cUCTEME XMMHUYECKUX
snemeHToB [[. M. MenaeneeBa, CTpOCHME aTOMa, HAXOXKJCHUE B MPUPOJIE.
dusznyeckue W XUMHYECKHE CBOWCTBA altOMUHUS. AMQOTEpHBIE CBOWCTBA
OKCHJa U TUAPOKCHUIA aTFOMUHUS.

Kenezo: nomoxenne B [lepruoanueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB
. 1. MengeneeBa, CTpoeHUE aToma, HaxO0XJIeHue B npuponae. Ouznyeckue u
XUMUYECKue CcBOMCTBa xkeie3za. OKcuabl, THAPOKCHABI U coiu keneza (II) u
xenesa (III), ux cocras, CBOMCTBA U MOTyYEHHUE.

Xumuueckuii IKChepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMyd METa/VIOB M CIUIaBOB, UX (DU3NYECKUMU
CBOWMCTBaAMH, H3YYCHHE PE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUSA OKCHA
KaJIbIIUS W HATpUs C BOJOW (BO3MOXXHO HCIIOJIb30BaHHE BHIEOMATEpPHAJIOB),
MCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJIBI, ITpOIIeCcCa TOPEHUS JKEJe3a B KUCIOPOAE
(BO3BMOXKHO HCIIOJIb30BAaHWE BHUACOMATEPHATIOB), MPU3HAKOB IPOTEKAHUS
KAQ4ECTBEHHBIX PEAKIMIA HA MOHBI: MarHus, KajlblUs, AIIOMUHUSA, [IMHKA, KeJe3a
(II) m xeneza (III), memu (II), HaOmogeHWE W OMUCAHHUE MPOIIECCOB
OKpallluBaHWsl IUIAMEHU HWOHAMHM HATpHUs, Kajdusg M KalblUs (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEPHAIOB), HCCIeAOBaHWE aM(OTEPHBIX CBOWCTB
TUJPOKCUAA ATIOMUHMUS U TUAPOKCUJA IIMHKA, PEUICHHE IKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelmue MeTaIbl U UX COEIUHECHUS.

XUMHA 4 OKpPYKaILas cpeaa



BemiectBa n Martepuanbsl B MOBCEIHEBHOM KW3HU 4elloBeKa. besomacHoe
MCIIO0JIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpebl (MpeeabHas JomycTuMas
KOHIIeHTparusi  BemiectB, pgainee — IIJIK). Ponp xumum B pelieHuu
AKOJIOTHYECKUX ITPOOJIEM.

XumuuecKkuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepUaIoB (CTEKIIO, CTUIaBbl METAJIIOB, MOJUMEPHbIC
MaTepualbl).

Mesxcnpeomemnmnuwie ceasu

Peanuzanusi MeXnpeaMETHBIX CBS3EH MPU M3YUYEHUU XUMHUU B 9 Kiacce
OCYILIECTBIISIETCA Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUHBIX
MOHATHH, TaK MW TIOHATHH, SBISMIONIUXCA CHCTEMHBIMU JUISI OTJCIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61mue ecTeCTBEHHO-HAayYHbIE MTOHATHS: HAYYHBbIN (akT, TUoTe3a, 3aK0H,
TEOpHs, aHalIu3, CHHTE3, Kiaccu(uKaius, NEePUOJIUIYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICJb, SBJICHHUE, MapHUKOBBIN
3 eKT, TEXHOIOT U, MAaTEPHUAIIBI.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOMbI, PAJMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUYECKUM 3apsii, MPOBOJIHUKH,
MOJYTIPOBOJIHUKH, JUAJEKTPUKU, (DOTORIEMEHT, BEUIECTBO, TEI0, OOBEM,
arperaTHO€  COCTOSIHME  BEILECTBA, TIa3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJTTMYECKass pemeTka, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, €IUHUIIBI
M3MEpPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuntes, npixanue, 6mocdepa, IKOCUCTEMA, MUHEPAJIbHbBIC
yn00peHusi, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIISCTRA.

['eorpadus: armocdepa, rumpocdepa, MHUHEpaTbl, TOPHBIE TOPOIHI,
I10JIE3HBIC HMCKOITaeMBbIE, TOILJIMBO, BOJIHBIC pPECYpPCHI.



ININTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHS IMPOTPAMMbI OCHOBHOTO OONIETO
0o0pa3oBaHUs JOCTUTAIOTCA B X0J€ OOy4YEHUS XMMHHU B €IUHCTBE y4eOHOU U
BOCIIUTATEIBHOM  JEATEIbHOCTH B  COOTBETCTBUM C  TPAAULMOHHBIMU
POCCUHCKUMH COLUOKYJIbTYPHBIMU U AYyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSIMU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU TMOBEACHHS U CIIOCOOCTBYIOT
poleccaM CaMOIO3HAHUSI, CAMOPA3BUTHSI U COLMATIM3AlUUA 00YyYarOLUXCsl.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJCTBOBAaTbCA CUCTEMOW TO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTALMN U
pacIIMpEHNE OMbITAa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCTIUTAHUSA:

LHEHHOCTHOIO  OTHOUIEHHWS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAYyYHOMY HACIEOUIO, MOHUMaHUs 3HAYEHUS XUMHUYECKOU
HAyKU B ’KU3HU COBPEMEHHOI'0 O0IIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopmanuet O MepeoBbIX JOCTUKEHUSX U OTKPBITUSX MHPOBOM U
OTEUECTBEHHOM XUMHHU, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUSAX 00
yCTPONCTBE MUpPa U OOLIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAIBHBIX HOPMAaX M MPaBUIAX MEXIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, Y4eOHOMCCIIEN0BATEIHCKOM, TBOPUECKON MU APYTUX
BUJIAX JICSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM ESITEIbHOCTH
IIPU BBITIOJIHEHUN YYEOHBIX, TO3HABATEIbHBIX 33a4, BHIMOTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUU  YYEOHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMONOHUMAHUIO W  B3aMMOIIOMOIIM B  TIpoliecce 3ToM  yueOHOM
NEATEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE IOBEICHUE U TOCTYNKHA CBOUX
TOBAPHILEN C MO3ULUUN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
NOCJEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MTPEACTABIICHHS O BEUIECTBE U XUMHYECKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLINE
OCHOBY JUIsl TOHUMaHUS CYIIIHOCTU Hay4HOU KapTHUHBI MUPA, IPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA IMPUPOJABI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOHON CPENO, O POJIM XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU
N0 XUMHUH, HEO0OXOAMMBbIE i OOBSCHEHHUS HAOJIOJAAEMbIX MPOLIECCOB U
SIBJICHUM, TO3HABaTEIbHOM, MH(POPMAIIMOHHOW M YWUTATEIbCKON KYyJIbTYphI, B
TOM YHCJIE HABBIKOB CaMOCTOSITEIbHOW pPabOThl € Yy4E€OHBIMU TEKCTaMU,
CIIDAaBOYHOM  JINTEPATYpPOMl,  OCTYIHBIMH  TEXHUYECKUMHU  CPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEeC K OOYYEHHIO M TMO3HAHUIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, IMPOEKTHOM U  MCCIEN0BATEIbCKON
JEeSTENBHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJICHHOCTU U YPOBHS 00y4YeHUS B
JIaJIbHCUIILIEM;

4) popmMupoBaHUs KYJIbTYPbI 310POBbI:

OCO3HAaHHE LIEHHOCTH >XU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKM HA 3[0POBBbIN 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HENpPUSATUE BPEIHBIX MNpUBBIYEK (YMOTpEeOJEHUsT alIkoroJyisg, HapKOTHUKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOJICHUS TMpaBUI  OE30MACHOCTH  MPH
oOpallleHNH ¢ XUMHUYECKUMH BeIlIeCTBaMU B ObITY M peaJIbHOU JKU3HU;

5) Tpy10BOro BOCIMTAHUSA:

MHTEpPEC K MPAKTUUYECKOMY H3Y4YeHHIO mpodeccuit u Tpyaa paziIudyHOIO
poza, yBaXKEHHE K TPYAY U pe3yJbTaTaM TPYAOBOM NE€SATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHMS MPEJIMETHBIX 3HAHUN MO XUMHUM, OCO3HAHHBIM BBIOOD
WHIVMBUAYAbHOW  TPAeKTOPUU MPOJOJDKCHHS  o0pa3oBaHUs C  YYETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, ycremHod MNpodeCCUOHATILHOW JEATeIbHOCTH W Pa3BUTHS
HEOOXOJUMBIX YMEHHUM, TOTOBHOCTb aJalTHUPOBAThCA B MPOdeCCHOHAIBHOM
cpene;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11eJ1eCO00pa3HOe OTHOIIEHUE K MPHUPOJie KaK HUCTOYHUKY
KW3HU HA 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS, IOHUMAHUE IIEHHOCTH 3JJ0POBOTO
u Oe3omacHoro obpasa >KW3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TICUXWYECKOMY 37I0POBBIO, OCO3HAHWE IIEHHOCTH COOJIIOICHUS
npaBusl OE€30MACHOTO IIOBEJCHHUS NpPU paboTe C BEIIECTBaMHM, a TakXe B
CUTYaIUsX, YTPOKAOIINUX 30POBBIO U KU3HU JIIOACH;

CITIOCOOHOCTH MPUMEHSATH 3HAHUS, TTOTy4yaeMble MPU U3YYCHUN XUMUH, JJIs
pellleHus1 3ajlad, CBA3aHHBIX C OKPYXKAlOlIeH MNPUPOJHOU Cpemou, s
MOBBIIIICHUS YPOBHS 3KOJIOTHYECKOM KYJIbTYPhl, OCO3HAaHMS TJ100aIbHOTO
XapakTepa 5SKOJOTHYECKHX Mpo0JeM M NyTed HX pelieHdus IOCPEIACTBOM
METOJIOB XMMHUHU, IKOJOTUUYECKOTO MBIIUIECHHUS, YMEHHUSI PYKOBOJCTBOBATHCA UM
B MIO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAJIBHOM TIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTampeaMETHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIE IS
dbopMUpOBaHMUS MHPOBO33PEHHS OOIEHAyYHbIE TMOHATHS (3aKOH, Teopus,
OPUHIIMI, TUMoTe3a, (akT, cCuUcTema, IPOIECC, SKCIEPUMEHT U JIpyroe.),
KOTOPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMpeaMeTax M
MO3BOJISIIOT HAa OCHOBE 3HAaHMM M3 OATUX MpeaMeToB  (PopMHpOBaTh
NPEICTABICHUE O IEJIOCTHOM HAyYHOW KapTUHE MHUPA, U YHHBEPCAIbHBIE
ydyeOHbIC JIeMCTBUS (IMO3HABATEJIbHbIE, KOMMYHUKATHBHBIC, PETryJSTHBHBIC),
KOTOphIE 0OecreynBaroT (OPMUPOBAHHE TOTOBHOCTHM K CaMOCTOSITEILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AEATEILHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHS

Ba3oBble Jijornyeckue AelicTBHA:

YMEHMSI MCIIOJb30BaTh MPUEMBI JJOTMUYECKOTO MBIILICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMUUYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIE
PU3HAKU, YCTAHABIUBATH B3aUMOCBS3b C IPYTHUMU MMOHSITHUSMHU ), UCIIOJI30BATh
MOHSATHUS 11 OOBICHEHUS OTACIbHBIX (JaKTOB U SIBJICHHUH, BEHIOMPATh OCHOBAHUSI
U KPUTEpUM [JI1 KIacCU(UKAIUM XUMHYECKUX BEIIECTB U XUMHUYECKHUX
peakIuii, yCTaHaBIWBAaTh NMPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIY OOBEKTaMU
U3Y4YEHUsI, CTPOUTH JIOTHYECKHE pacCykAeHUs (MHIYKTUBHBIC, NETYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BHIBOJIbI M 3aKJIFOUCHUS,

yMEHUE TMPUMEHSATh B TMPOIECCE IO3HAHUSA TMOHATHUS (MPEIMETHBIC U
METanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIOJIb3yEeMbIC B
XUMUH, TPeoOpa3oBbIBATH IIMUPOKO IPUMEHSIEMbIE B XHUMHH MOJIEIbHbIE
peACTaBICHUs] — XMMUYECKHI 3HaK (CUMBOJI 3JIEMEHTA), XuMudeckas popmya
U YpaBHCHHE XHMHYECKON peaKkIuu — MPHU pelieHUH y4eOHO-TTO3HABATEIbHBIX
3a1a4, C Y4YETOM OTHUX MOJEIbHBIX IPEJACTABICHUN  BBISBIATH U
XapaKTepU30BaTh  CYIIECTBEHHBIE TMPU3HAKU HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX  pPEaKUuid, BBIABIATH  0OOIIUE
3aKOHOMEpPHOCTH, MPUYUHHO-CJIEICTBEHHbIE CBS3M W MPOTUBOpEUUs B
M3y4aeMbIX IIPOLEeCcCax U SIBJICHUSX.

Ba3oBble ucciieqoBarebLCcKHe JeCTBUSA:

YMEHHUE UCIOJIb30BaTh MOCTaBICHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHHUA, a TaKXKE€ B KAayeCTBE OCHOBBI [JIi (POPMUPOBAHUSI THUIIOTE3BI IO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CY>KIECHUN;

npUOOpEeTeHNe ONbITa MO TJIAHUPOBAHMIO, OPTraHU3allMU U TPOBEJIECHUIO
YUYEHMUYECKUX DJKCIEPUMEHTOB, yMEHHE HaOdoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO TIPOrHO3UPOBATh €r0 Pe3yJabTaT, POPMYIHPOBATH 0O0OIIECHUS
U BBIBOJIbI 110 pe3yjbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHUS, COCTABISAThH
OTUYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ undpopmanmueii:

yMEHHUE BbIOMPATh, aHATM3UPOBATH U HMHTEPIPETUPOBATH HHEPOPMALIUIO
pa3NUYHBIX BUAOB U (GOpPM TMPEACTABICHUS, IMOJIYyYaeMyl0 M3 pa3HbIX
UCTOYHUKOB (HAy4YHO-MOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOIO COJEpKaHus,
CIpaBOYHbIE MOcoOMs, pecypcbl HHTepHeTa), KpPUTHYECKH OLICHUBAaTh
MPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

yMEHUE MPUMEHSTh pa3IuyHble METOJIbI U 3alPOChl IPU MOUCKE U 0TOOpE
uH(pOpPMAIIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMUMBIX JJIsi BBIMOJTHEHUS
yueOHBIX U NMO3HABATENbHBIX 33]1a4 ONPEACIIEHHOIO TUIIA, TPUOOPETEHUE OTbITA
B 00JIaCTU HKCIOJb30BaHUSA MHPOPMALUMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH AaKTUBHOI'O HCIOJb30BAHUS PA3JIUYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEIBHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpPEACTABICHUS
uH(pOpMaIMU U WIJUTIOCTPUPOBATh pElIaeMble 3aa4ll HECIOXKHBIMH CXEMaMH,
auarpaMMamu, IpyruMu opmamu rpad@uku U 1X KOMOUHALUSIMMU;

YMEHUE UCIOJb30BaTh W aHaJU3UpOBaTh B Mpolecce ydyeOHOH U
UCCJIeI0BATEIHCKON NS TENbHOCTU uH(pOpMAaIUIO 0 BIIUSIHUU
IPOMBIIIEHHOCTH, CEJIbCKOIO0 XO3SICTBA M TpPAaHCIOpPTa HA COCTOSTHUE
OKPYKAIOIIEH NPUPOJHOU CPEBI.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE YYeOHbIe 1eiCTBUS:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe auanora W (Wiau) IUCKYCCHH) IO
CYLIECTBY O0OCyXKnaeMoil  TeMbl, (OpMYJIUpOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIOJIHEHUS IPEIJIOKEHHON 3a/1auu;

YMEHUSl TPEACTaBIATh IMOJYYEHHBIE pe3yJbTaThl I03HABATEILHON
JESTEIBHOCTY B YCTHBIX M THMCBMEHHBIX TEKCTaxX; JenaTh MPE3eHTALNIO
pEe3yNbTaTOB BBINOJHEHUS XMMHYECKOTO JKCIEpUMEHTa (J1abopaTOpHOIO
OTbITa, JIA0OPATOPHOU PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEILIECTB, y4€OHOTO
IIPOCKTA);

yMEHUs y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJILHOM W  HCCIEJOBATENbCKON  ACATENBHOCTH TMPU  PEUICHUU
BO3ZHUKAIOIIMX MPOOJEM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (oOCyXJeHus, OOMEH MHEHHUSIMH, «MO3TOBBIE  IITYPMbD»,
KOOpJIMHALIUS COBMECTHBIX JACHCTBUM, OMNpeeieHUE KPUTEPUEB IO OILICHKE
KauyecTBa BBITIOJIHEHHON pabOThl U pYyTrue).

PeryasiTuBHbIe YHHUBeEpCaJIbHbIe y4eOHbIe 1eiCTBHUSA:

YMEHHUE CaMOCTOSITEIbHO ONPEACNSITh UEIN JAEATEIbHOCTH, MIIaHUPOBATh,
OCYUIECTBJISAITh, KOHTPOJIUPOBATH U NIPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
NeATEeIbHOCTh, BEIOMpaTh Hanbosee 3pheKTUBHBIE CITIOCOOBI PEIIeHH YICOHBIX
U TIO3HABATENIbHBIX 33J]a4, CAMOCTOSITEILHO COCTaBIIATh WJIM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUM IIPU BBINOJHEHUM 33JaHUN C YYETOM



MOJTYYEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEHIECTBAX U PEAKIIUSX,
OIICHMBATh COOTBETCTBHUE IMOJIYUYEHHOI'O pE3ysbTaTa 3asiBJICHHOM 1I€JIH, YMEHHUE
UCIIOJIb30BaTh W aHAJM3UPOBATH KOHTEKCTHI, IIpeJjaracMble B YCIOBHU
3aJIaHUMN.

INPEJMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ysNbTaTOB II0 OCBOCHHUIO 00s3aTEIBLHOIO

COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (eaepanbHOM pabouel mporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE 00YYarONIUMHUCS HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, creurduyeckue I MPEeIMETHOW o00JacTh «XUMHS», BHJIbI
NEATEIbHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro HMHTEpIpPETAIUH,
mpeoOpa3oBaHUI0 M IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSX.

K xoniy oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIMMUXCSI YMEHUM:

e PacKpbIBaTh CMBICJI OCHOBHBIX XMMHUUYECKHUX MOHSATUI: aTOM, MOJIEKYJIa,
XUMHUYECKUHN 3JIEMEHT, TPOCTOE BEUIECTBO, CIOXKHOE BEILIECTBO, CMECH
(oIHOpOIHAs U HEOJIHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs
U MOJIEKYJIApHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas
Macca, MaccoBasg JOJII XHMMHYECKOro »JJIEMEHTa B COCIUHCHHUH,
MOJISIPHBIN 00BEM, OKCH]I, KHCJIOTA, OCHOBAaHHE, COJIb,
3JIEKTPOOTPUIIATENIBHOCTh, CTEIEHb OKUCIICHUS, XMMHUYECKasi pPeaKius,
KJaccuguKaIus peakiuii: peakiiuyu COeTMHECHHS, PEaKIUK Pa3I0KeHUS,
peakIuy 3aMeIeHUs, peakluu OOMEHa, DK30- U DHIAOTEPMUUYECKHE
peakIuu, TeroBoi 3P eKT peakiuu, aaIpo aToMa, FIEKTPOHHBIN CIION
aTomMa, aToMHasi oOpOuTalb, paJAUyC aToMa, XHUMHYECKas CBS3b,
NOJISIpHAasT U HEMNOJIsIpHAs KOBAJEHTHAasi CBSI3b, MOHHAs CBS3b, HOH,
KaTHMOH, aHWOH, PAacTBOpP, MaccoBas JOJIsI BellecTBa (MpPOIEHTHAs
KOHIICHTpAIIUs1) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IIOHATHU U
MPUMEHATH ITU MTOHSITHUS MPU OMTMCAHUU BEIIECTB U UX IIPEBPAILICHUI;

e HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JJISI COCTaBJieHUS (HOpMYI
BEIIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OINpENeNsATh BAJCHTHOCTh aTOMOB  DJJIEMEHTOB B  OWMHApHBIX
COCMHEHUSIX, CTEMEeHb OKHUCJICHUS JJIEMEHTOB B  OWHApPHBIX
COCIMHEHUAX, MPUHAMICKHOCTh BEIIECTB K OIPEICIEHHOMY KJacCy
coeMHEHUM 1o (opMmyJsiaM, BUJI XMMHUYECKOW CBs3U (KOBaJCHTHAs M
HMOHHAas) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpbiBaThb cMmbich Ilepuommueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATH MMOHUMAHUE MEPUOJUYECKON 3aBUCMMOCTH CBOWCTB
XMMHYECKUX 3JIEMEHTOB OT UX MMOJIokeHus B [lepuoanyeckoil cucreme,
3aKOHOB COXPAHEHHUS MACChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e OIKCHIBATH M XapakTepu3oBaTh TabiuuHyro ¢dopmy Ilepuomnueckoit
CUCTEMBl XHMMHUYECKHX JJIEMEHTOB: pa3finyarh TOHSTUS «IJIaBHas
noarpynna (A-rpynmna)» u «modounas noarpynmna (b-rpymnmna)», mansie
U OOJIBIIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHUSI, KOTOPhIE UMEIOTCS B
tabnuue «llepuoguueckas cucrema xumuueckux anemeHtoB [[. U.
MenpeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOECHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsja sapa, oOliee Yucio
AJIEKTPOHOB U pacrpeieieHue UX MO AJICKTPOHHBIM CJIOSM);



K

KJacCU(UIMPOBATh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUe
BEIIECTBA, XUMUYECKUE PEaKIMH (M0 YUCTY M COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJas  ONHMCAHWE  IpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIMIA;
IPOrHO3UPOBAaTh CBOMCTBA BELIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOT'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XMMHYECKUX
NpeBpaIlleHU B PA3IMYHBIX YCIOBUSIX;

BBIUHUCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO Macchl
BELIECTB, MAacCOBYIO JIOJI0 XMMHYECKOro »3JeMeHTa 1o (opmyiie
COCIMHEHHMS, MAcCCOBYIO [IOJII0 BEIleCTBA B PAacTBOpPE, MPOBOJUTH
pacy€Thl O YPaBHEHUIO XUMHUUYECKON PeaKkluu;

OPUMEHSATh OCHOBHBIE ONEpPAllMd MBICIUTEIIBHON AESITENbHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O00OIIEHUE, CHCTEeMATHU3alHIO,
KJacCU(UKAIUIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€H — A
U3YYEHHUS] CBOWCTB BELIECTB M XUMHUYECKUX PEaKLMi, €CTEeCTBEHHO-
Hay4yHblE  METOJAbl  NO3HAaHUA —  HAONIOJCHHE, HU3MEPEHHE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICTICHHBIN );

ClieloBaTh  IpaBUjiaM  TMOJIb30BAaHUS XMMHUYECKOM mMocyaod U
1abopaTOpHbIM 000pYJIOBaHHWEM, a TaKXkKe MpaBuiaM OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKUHUSAMH [0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO MOJYYEHHI0 M COOMpPAHMIO
ra3zo00pa3HbIX BEIIECTB (BOJAOPOJAa M KHCJIOpPOJAa), MPUTOTOBICHUIO
pPacTBOPOB €  ONPEAECIEHHOW MACCOBOM JIOJIEd PACTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKHUE IKCIIEPUMEHTHI MO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH U  KHUCIOT C [OMOIIbIO
UHJIUKATOPOB (J1akmMyc, peHondTaaent, METUIOpaHXK U APyTrHUe).

KOHIly oOyueHusi B 9 KJjiacce IpeJMETHbIE pe3yJibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOIIUXCSl YMEHUM:

PACKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSTHM: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIlIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb
OKHUCJICHUSI, XUMHUYECKas peaklus, XHUMHYecKasi CBs3b, TEIJIOBOU
s eKT peakuu, MOJb, MOJSAPHBIA OOBEM, PACTBOP, AJIEKTPOJIMUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS] AUCCOLMALINS, PEAKIIMM MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBecHe, OOpaTUMble U
HeoOpaTUMbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHUCJIUTENIb, BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
aloTponus, amM(pOTEepPHOCTb, XHMMHYECKasi CBs3b (KOBaJICHTHAs,
MOHHAs, METa/NInYecKas), KpUCTaIMYecKas peleéTka, Koppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOM peakiuu, MNpeaeabHO
nomyctuMas konuentpauus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHX TMOHSTHH U
OPUMEHSITh ATH MOHATHS PY OMMCAHUU BEUIECTB U UX MPEBPaAICHUM;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY HJisi COCTaBJICHHS (opmyl
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIINM;

OMpeNeNnsTh BAJICHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKHUX
AJIEMEHTOB B COEIMHEHMSIX PA3IMYHOTO COCTaBa, MPUHAMIECKHOCTD
BELIECTB K OINpEACIIEHHOMY KJIacCy COeQUHEHUN mo ¢dopmysam, BH]
XUMUYECKON CBA3M (KOBaJ€HTHas, MOHHAs, MeETaJJINYecKas) B



HEOPTraHUYECKUX COCIUHEHUSX, 3apsil UOHA IO XUMUYECKOH dopmyre,
XapakTep Cpelbl B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COECIMHEHUU,
TUIN KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEUIECTBA,

packpsiBath cMbich Ilepuommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAHHE: OIMCHIBATH U XAPAKTEPU30BATh
Tabnuunyio opmy [lepuonnueckoit cucTeMbl XUMUYECKHUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «MJIaBHas moAarpynna (A-rpynmna)» u «mnoOo4yHas
noarpynmna (b-rpynmna)», manbsie U OONbIIME MEPUOJbI, COOTHOCUTH
0003HauEHHUsA, KOTOphIE HMEIOTCS B TMEPUOJUYECKOM Tabmuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB XHWMHYECKHUX
AJIEeMEHTOB (COocTaB W 3apsj sapa, oOIlee YHCIO HJIEKTPOHOB H
pacrpesieieHde HX 110 JJEKTPOHHBIM CJIIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB DJIEMEHTOB M UX COCAMHEHUN B
npeaenax MajiblX MEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

KJacCu(PUIMPOBATh  XUMUYECKHE  JJIEMEHTHI,  HEOPTraHWYECKUE
BEILIECTBA, XUMUYECKUE peaKIMH (M0 YUCITY U COCTaBY YYACTBYIOIIUX B
peaklMK BEUIECTB, MO TEIIoBOMY 3(PQEKTy, 0 U3MEHEHHUIO CTereHen
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepHu30BaTh (OMHUCHIBATh) OOLIME U CHEUPUUECKUE XUMUUYECKHUE
CBOWCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKAAS ONHUCAHUE
IpUMEpaMHU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX
XUMHYECKUX PEAKLINA;

COCTaBIIAITb YPAaBHEHMS DJICKTPOJUTUYECKON THUCCOLMAIMU KHUCIIOT,
IEJI0YEeN W COJIEH, IMOJIHBIE M COKpPALIEHHBIC YPABHEHUS pPEaKUUAMU
MOHHOTO  OOMEHa, YpaBHEHHMsS  peakluid,  MOJITBEPKAAIOIIUX
CYILLIECTBOBAHUE T'€HETHUYECKON CBA3M MEXKIY BEIIECTBAMM Pa3JIMYHbBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA;
IPOTHO3UPOBAaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCHUTEJIBHYKO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BELIECTB, MAacCOBYIO JIOJI0 XMMHYECKOro »3JeMeHTa 1o (opmyiie
COEMHEHNs, MAaCCOBYIO JIOJI0 BEIIECTBA B pPACTBOPE, IPOBOAUTH
Pacy€ThI O YPABHEHUIO XUMUYECKON PEAKIINY;

coON0/IaTh  MpaBWiIa  MOJIb30BAaHUS  XMMHYECKOM  MOCYIoMl U
7abopaTOpHBIM 00OpPYIOBAaHMEM, a TakKe IpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKLUHUSIMH II0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO MOJYYEHHI0 M COOMpPAHMIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOro rasa);

OPOBOJWTH  PEAKLMM, MOATBEPKAAKOIIME KAYECTBEHHBIM COCTaB
pPa3JIMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM IYTEM XJIOPHI-,
Opomua-, wuomuna-, kapobonar-, ¢ocdar-, cuamKar-, cyiabdart-,
TUAPOKCUI-UOHBI, KATUOHBI AMMOHUSI M MOHBI M3YYEHHBIX METAILIOB,
IPUCYTCTBYIOIIHME B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
OPUMEHATh OCHOBHBIE ONEPAMM MBICIUTEIBHON AEATEIbHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O00O0IIeHUEe, CHCTEeMATHU3alHIO,
BBISIBJICHUE TPUYMHHO-CIIEICTBEHHBIX CBA3EH — NI U3yYECHUSI CBOWCTB
BEIIECTB M XWMHMYECKHUX PpEAKLHI, €CTECTBEHHO-HAy4YHBIE METOJIbI



NO3HAHMs — HAONIOJICHUEe, U3MEPEHHEe, MOJICIUPOBAHHE, IKCIICPUMEHT
(peasIbHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
HauMeHOBaAHHUE KoanuecTBOo 4acoB
Ne JIeKTPOHHBIe (LM (POBbIE)
pa3ieioB U TeM KonTtposabHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PECypPChl
NPOrpamMMbl padoThI padoTsI
Pa3nea 1. [leppoHavyaibHble XUMHYECKHE NOHATHS
XuMus — BaKHas
11 00J1aCTh €CTECTBO3HAHUS 5 ) bubnuorexa [JOK
' U IIPaKTUYECKOU https://m.edsoo.ru/7f41837¢c
JESATEIIBHOCTH YEI0BEKA
12 BelecTBa u XuMu4eckue 5 ! bubmuorexa [JOK
’ peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 20

Pa3nen 2. BaxxHeiimme npeacras

HTECJIU HCOPTraHUYIECCKHUX BCILIECTB

21 Boznyx. Kucnopon. 6 bubnuoreka [IOK
’ TToustue 00 okcumgax https://m.edsoo.ru/7f41837¢
5 Bonopona. [Tonsarue o g i bubnnorexka HOK
) KHMCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PacTBopsr. 5 ! i Bbu6munoreka [IOK
) [ToHsiTHE 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIaCCHI Eub OK
2.4 HEOPraHUYECKUX 11 1 1 nosmotexa I

COECTMHEHUN

https://m.edsoo.ru/7f41837¢



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

Hroro no pazgeny 30

Paszgea 3. [lepuoguueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jemMeHToB . U. MenneneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH

Ilepuonuueckuii 3aKOH U
[lepuoanueckas cucrema
3.1 XUMHYECKHX 3JIEMCHTOB 7
. . Menneneena.
Crpoenue aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

XUMHYECKAs CBA3b.

319 OKHCIUTEIBHO- g ) bubmuorexa [JOK
’ BOCCTAaHOBUTENILHBIE https://m.edsoo.ru/7f41837¢
peakiuu
JToro 1o pasies 15 bu6mmoreka [IOK
pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmuorexa [JOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME



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

9 KVIACC

HaumenoBanue KoanuectBo yacos
Ne JIeKTPOHHBIe (LM (POBHIE)
Pa3ieioB U TEM KonTtpoabHubie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
nporpamMmbl padoThI padoThI
Pa3nen 1. BemecTBO U XuMu4ecKne peakiun
[ToBTOpEHME N
L1 yriyoJieHue 3HaHU’ 5 ! bubnnorexa HOK
' OCHOBHBIX Pa3JeiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [TOK
' p 5 htps:/m.edsoo.ru/7f41a636
XUMUYECKHUX peaKLuid
DIIEKTPOJIUTHYECKAS
13 JTUCCOLINAIIHA. g ! i bu6mmoreka [IOK
’ XUMUYECKUE PEAKIINU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazgeny 17

Pasznen 2. HemeTa/sibl 1 UX cOeINHEHUS

OO01ast XxapakTepUCTHKA

2.1 XAUMHUYECKUX DIIEMEHTOB 4 1 bubmmorexa OK
) https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. I'anorenst
O0masa xapakTepucTUKa
B P P bu6mmoreka [IOK
2.2 XAMHUYECKUX DIIEMEHTOB 6

VIA-rpynmnsl. Cepa u eé

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

COCTUHEHHUS
OO0mras XxapakKTepUCTHKA
23 XUMHYECKUX JIEMEHTOB . bubmuorexa [JOK
' VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636
docdop u ux coeqUHEHHS
OO0mmas XxapakKTepUCTHKA
XUMHUYECKHX JJICMECHTOB BuG 110K
nonMMoTeKa
2.4 IVA- LY
rp}:HHH frepoiH 8 https://m.edsoo.ru/7f41a636
KPEMHUI U UX
COCTUHEHHUS
Hroro no pazneny 25
Pa3gen 3. MeTa/iibl M X CO€TUHEHU ST
31 OO01ue cBoicTBa 4 Bbu6munoreka [IOK
' METAJIJIOB https://m.edsoo.ru/7f41a636
39 Baxwueiimme MeTamibl 1 16 bubmuorexa [JOK
’ HX COCIMHCHMUS https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapmas cpeaa
41 BemectBa u matepuansl B 3 bubnnorexa HOK
' JKA3HU YETTOBEKA https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesenBHOE BheMS 3 bubmuorexa [JOK
PBHO® 2P https://m.edsoo.ru/7f41a636



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne i/ Tema ypoka DJIeKTPOHHLIe HU(POBLIE 00pa30BaTeJILHLIE PEeCYPChI
yp KosanuyecTBO 4acoB p bp P pecyp
KonTposabHbie IIpakTnyeckue
Bcero
padoThbI padoThbI

but6mmorekxa [JOK
[Ipenmer xumuu. Ponp xumuu B
1 1 https://m.edsoo.ru/ff
’)KU3HHU JejaoBeka. Tena 1 BemecTBa

0d210c
but6mmoreka [JOK
[TonsiTue 0 MeTO/1ax MO3HAHUS B
2 1 https://m.edsoo.ru/ff
XUMUHA 0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuna
. bubnunoreka LIOK
paboTHI B 1a00paTOpuu U IPUEMBI
3 o6pa 5 1 https://m.edsoo.ru/ff
palleHus ¢ JJabopaTOpHBIM 0d23de
o0opyI0BaHUEM)
bubnunoreka LIOK

Yucrele BemectBa U cMmecu. CriocoObl
4 o 1 https://m.edsoo.ru/ff
pasjiencHus cMecei

0d26ca
[TpakTuyeckas padora Ne 2 bu6nuoreka [IOK
5 «Paznenenue cmeceit (Ha nmpumepe 1 https://m.edsoo.ru/ff
OYMCTKH ITOBAPEHHOM COJIN)» 0d28c8
bubnunoreka LIOK
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/ff

0d2a6¢



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

XUMHUYECKHUE AIIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d2be8

HpOCTI)IC " CJIOXKHBIC BE€IICCTBA

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d2a6¢

ATOMHO-MOJIEKYJIIPHOE YUEHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d2d50

3aKOH MOCTOSTHCTBA COCTABA BEIIECTB.
Xumuueckas popmyna. BaineHTHOCT
aTOMOB XMMHYECKHX 3JIEMEHTOB

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d2eae

OtHOCUTENbHAA aTOMHAas Macca.
OTHOCHUTENBHAS MOJICKYJIIpHAs Macca

but6mmorekxa [JOK
https://m.edsoo.ru/ff
0d323c¢

MaccoBas 101 XUMHYECKOTO
3JIEMEHTA B COEAUHEHNH

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d350c¢

KonuuectBo BeriecTBa. Moib.
MousipHast macca

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d5230

®u3nyecKue U XUMUYECKHUE SIBIICHUS.
XuMu4ecKasl peakius

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d37fa

[Ipu3Haku u ycioBusi MPOTEKaHUS
XMMHYECKUX PEaKIUi

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d3al6



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

3aKOH COXpaHEHHs MAacChl BEILIECTB.
XUMUYECKUE YPABHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d3b88

BrraucneHuns KoJaudyecTBa, MacChl
BEILIECTBA 10 YPABHEHUSM
XMMHYECKUX PEaKIUi

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d5708

Knaccudukanus XuMHIecKux
peakuuii (CoequHeHus1, Pa3ioKEeHUs,
3aMeleHus, OOMeHa)

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d3£34

M. B. JIoMOHOCOB — y4€HBIii-
sHImKIoneauct. O0o0LImEeHne 1
cUcTeEMaTH3anus 3HaHUU

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d40c4

KonrtponsHas padora Nel mo reme
«BemiecTBa 1 XUMHYECKUE PEAKIIUN

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d4290

Bo3nyx — cMmech razon. Cocran
Bo3ayxa. Kucinopom — snemeHT u
npocroe BemecTBo. O30H

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d448¢

dusnueckre U1 XUMHYECKHAE CBOMCTBA
KHCJIOpo/ia (peaKIuyu OKUCIEHUS,
ropenue). [lonsTue 06 okcumgax

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d4614

CriocoOsl MosTydeHus KUCI0po/ia B
1ab0opaTopuu U MPOMBIIIEHHOCTH.
[Ipumenenue kuciopoaa

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d497a

TemnoBoit 3¢ ekt XumuaecKoi
peaKIiu, TIOHSATHE O

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d4790



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
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

TEPMOXMMHUYECKOM YPaBHEHUH, DK30-
U SHJOTEPMHUUYECKUX PEaKLMAX

TornmBo (HedTh, yroiab U METaH).
3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0
IIPEIOTBPALLEHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff
Od4c4da

[TpakTrueckas padota Ne 3 o Teme
«[Tomyuenne u cobupanue
KHCJIOPO/1a, U3YUEHUE €TO CBOWCTBY

bubnunorexa LIOK
https://m.edsoo.ru/ff
0d4ae2

Bonopon — a51eMeHT 1 pocToe
BemlecTBo. Haxoxxnenue B npupone

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d4ddo

dusznueckre 1 XUMUYECKHE CBOMICTBA
Bojopoaa. [Ipumenenne Bogopoaa

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d4ddo

TlonsaTHne 0 KMUCIIOTaxX U COIIX

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d50d2

CriocoObI osryueHHst BO0pOia B
naboparopun

but6mmorekxa [JOK
https://m.edsoo.ru/ff
0d4ddo

[TpakTuyeckas pabora Ne 4 o Teme
«[Toxydenue u coOupanue BOAOpoa,
W3YyYEHHUE €r0 CBOMCTBY

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d4142

Momnsipablii 00bEM ra3oB. 3aKOH
ABorazipo

bubnmnorexa LIOK
https://m.edsoo.ru/ff
0d542¢

Brrunciennsa o0béMa, KOJIHYECTBA

bubnunoreka LIOK
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BEIIECTBA ra3a M0 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WIIN 00BEMY

https://m.edsoo.ru/ff
0d55a0

Brruuciesus 006EMOB ra3oB IO
YPaBHEHHIO PEAKI[MH HAa OCHOBE
3aKOHA 0OBEMHBIX OTHOIIEHUI ra30B

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d5708

dusnueckre 1 XUMHYECKHAE CBOMCTBA
BOJIBI

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d587a

CocraB ocHoBauuii. [Touarue 00
WHIMKATOpax

but6mmorekxa [JOK
https://m.edsoo.ru/ff
0d59¢2

Bona xak pactBopuTENb.
HacriienHblie u HeHACHIIIEHHbBIE
pacTtBopbl. MaccoBas 107151 BelecTBa
B pacTBOpe

bubmuoreka [IOK
https://m.edsoo.ru/ff
0d5b40

[TpakTrueckas padota Ne 5 mo reme
«IIpuroroBiieHrEe pacCTBOPOB C
OnpeaeIEHHON MacCOBOM JT0JIeH
pacTBOPEHHOTO BEILIECTBA)

bubnnoreka [IOK
https://m.edsoo.ru/ff
0d5eba

KonrtponsHas padota Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d6342

Oxcunpl: cocTas, KaccupUKaIs,
HOMEHKJIaTypa

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d664e

[TonydyeHnue nu XuMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U

bubnuoreka [IOK
https://m.edsoo.ru/ff



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

aM(OTEPHBIX OKCHUIIOB

0d664e

OcHoBaHus: cOCTaB, KJIacCH(pUKaIus,
HOMEHKJIaTypa

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d67ca

ITonyyenue u XMMHUYECKHE CBOMCTBA
OCHOBaHUNI

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d67ca

Kucnotsl: cocras, kinaccudukarus,
HOMEHKJIaTypa

but6mmoreka [JOK
https://m.edsoo.ru/ff
Odfee2

ITonyyenue u XMMHUYECKHE CBOMCTBA
KHUCJIOT

but6mmoreka [JOK
https://m.edsoo.ru/ff
Odfee2

Conu (cpennue): HOMEHKIIATypa,
CHOCOOBI MOJTYYEHHS, XUMHUYECKHE
CBOMCTBA

but6mmoreka [JOK
https://m.edsoo.ru/00
ad9474

[TpakTuyeckas pabora Ne 6. Pemenue
HKCIEPUMEHTAIBHBIX 33134 110 TeMe
«OCHOBHBIE KJIacChl HEOPTaHUIECKUX
COETUHEHUN)

but6mmorekxa [JOK
https://m.edsoo.ru/00
ad9b7c

['eneTnueckas cBsI3b MEXKIy Ki1accamu
HEOPraHUYECKUX COCIUHEHUN

bubnunorexa LIOK
https://m.edsoo.ru/00
ad9a50

O0001IeHEe U CUCTEMAaTU3 AN
3HAaHUH

bubnmnorexa LIOK
https://m.edsoo.ru/00
ad9cb2

KonrtponsHast padota Ne3 o reme

bubnunoreka LIOK
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"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
COeTMHEHMI"

https://m.edsoo.ru/00
ad9ela

[TepBbie MOMBITKY KIACCHPUKAITUU
XHUMHUYECKHUX 31eMeHTOB. IIoHsTHE O
rpyImnax CXOJHbIX 3JIEMEHTOB

but6mmoreka [JOK
https://m.edsoo.ru/00
ad9ffa

[Tepuonuueckuii 3aKOH 1
Ilepnonnueckas cucrema
XUMHYECKHUX d1eMeHTOoB JI. .
MeHnaeneeBa

but6mmorekxa [JOK
https://m.edsoo.ru/00
ada52c

[lepuopl, TpymIIbI, MOATPYIIIIHI

but6mmoreka [JOK
https://m.edsoo.ru/00
ada52¢c

Crpoenue atomoB. COoCTaB aTOMHBIX
saep. M3oTomnbl

but6mmoreka [JOK
https://m.edsoo.ru/00
ada342

CtpoeHue 2JIeKTPOHHBIX 000JI09eK
aToOMOB 3J1eMeHTOB [leproanueckoit
cuctemsl J[. 1. Menaeneera

bubmuoreka [IOK
https://m.edsoo.ru/00
adabbc

XapakTepruCTHKAa XUMUYECKOTO
3JIEMEHTA 110 €T0 MOJI0KESHUIO B
[Tepuonuueckoit cucreme /1. U.
Menneneena

bubmuoreka [IOK
https://m.edsoo.ru/00
ada824

3nauenue [lepuoanyeckoro 3akoHa
JUTSl pa3BUTHS HaYKU U TIPAKTUKH. J].
N. MenaeneeB — y4€HbIH, Me1aror u
rpak JaHuH

bubnnoreka [IOK
https://m.edsoo.ru/00
ada96e
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PesepBHeiit ypok. O600ICHHE 1
CUCTeMAaTH3aIusl 3HAHHIA /
Bcepoccuiickas nmpoBepodHas padboTa

but6mmoreka [JOK
https://m.edsoo.ru/00
adb33c

KonrtponsHast padota Ne4 o reme
«Ctpoenue aroma. XuMU4ecKas
cBs13b» / Beepocceuiickas
poBepoyHas pabora

but6mmoreka [JOK
https://m.edsoo.ru/00
adb486

DNEeKTPOOTPUIATEILHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

bubnunoreka LIOK
https://m.edsoo.ru/00
adaab8

HNonnasg xuMudeckas CBI3b

bubnunorexa LIOK
https://m.edsoo.ru/00
adac34

KoBanenTHas MoJIsIpHass XUMUYCCKast
CBs3b

but6mmorekxa [JOK
https://m.edsoo.ru/00
adaab8

KoBaneHnrtHas HenossspHas
XUMHYECKas CBS3b

but6mmoreka [JOK
https://m.edsoo.ru/00
adaab8

CreneHp OKUCIECHUA

but6mmoreka [JOK
https://m.edsoo.ru/00
adae28

OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peakiuu

but6mmoreka [JOK
https://m.edso0.ru/00
adb076

OxuCIUTEIN ¥ BOCCTAaHOBUTEIN

bubnunoreka LIOK
https://m.edsoo.ru/00
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adb076

PesepBHeiit ypok. O600ICHHE U

6 cUcTeMaTH3alis 3HaHUH 110 TEME
7 «Ctpoenue atoma. XuMHYECKast
CBSI3b»

bubnunorexa LIOK
https://m.edsoo.ru/00
ad9cbh2

6 PesepBHeiit ypok. O600ICHHE U
8 cUCTEeMaTu3alus 3HAHUI

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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9 KVIACC

OCHOBHBIX pa3zelioB Kypca
8 kitaccay»

Ne KoanuectBo yacos
DJIEKTPOHHbBIE
Hara uudposbie
n | Tema ypoka KourtpoJbHbie IIpakTuyeckue
Bcero U3ydeHust o0pa3oBare/ibHbIe
/ padoThI padoThI
pecypcbl
n
[lepuoanueckuii 3aK0OH.
bubmuoreka [IOK
IIepuoanueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHYECKHUX 3JIeMEHTOB /I, .
U. Mengeneesa ]
3aKOHOMEPHOCTH B
. bubmuoreka [IOK
W3MEHEHUU CBOWCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX IJIEMEHTOB 6
NIEPBBIX TPEX IEPUOOB -
Knaccudukanus n bubnmoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTaHUYIECKHUX BEIICCTB 2
Buabsl XuMHU4ECKOU CBSI3H U bubmuoreka [IOK
4 TUIBI KPUCTAILITAYECKUX 1 https://m.edsoo.ru/00adbac
peméTox 6
Kontponbhast pabora Nel
o TeMe «lloBTopenue u
5 yriyoJieHue 3HaHU’ 1 1
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Knaccudukanus

but6mmorekxa [JOK

6 XUMUYECKHUX PEaKLUU 110 https://m.edsoo.ru/00adbeb
pasIuYHBIM IPHU3HAKAM 0
ITonsaTHe 0 ckopocTH
N but6mmoreka [JOK
XUMUYECKON PEaKluH.
7 https://m.edsoo.ru/00adbe9
[ToHsiTHE O TOMOTEHHBIX U .
TeTEPOTEeHHBIX PEAKIIHIX B
ITonsiTHE O XUMUYECKOM
paBHOBecuu. DaKkTOpHI,
but6mmoreka [JOK
BIIUSIOIINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKIuu 1 .
MOJIOKEHUE XUMUYECKOTO B
paBHOBeECHS
OKUCIUTENBHO- bubnuoreka [JOK
9 BOCCTAHOBUTEIIbHbBIC https://m.edsoo.ru/00adcad
peakiuu e
Teopus
. but6mmoreka [JOK
ANEKTPOIUTUYECKON
10 https://m.edsoo.ru/00adcd6
nuccoraui. CUITbHBIE 1 g
ciabbIe JIEKTPOTUTHI -
bu6nunoreka LIOK
NouHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakiui g
XuMHUYECKue CBONCTRA
. but6mmoreka [JOK
KHUCJIOT M1 OCHOBAaHUM B
12 https://m.edsoo.ru/00add5d

CBETe MpeACTaBICHUHN 00
AIIEKTPOJIUTHYECKON

8
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Jucconuanuu

XUMHYECKHE CBOMCTBA
COJIEHN B CBETE

but6mmoreka [JOK

13 npeJcTaBiIeHuit 00 https://m.edsoo.ru/00add8b
SIEKTPOIUTUIECKOI 2
JIUCCOITUAITAN
bubmuoreka [IOK
[TonsaTue o runponuse
14 . https://m.edsoo.ru/00add9d
coJeit
4
OGobwene i but6mmoreka [JOK
15 . https://m.edsoo.ru/00addd1
cHUCTeMaTH3aIus 3HaHUI )
[TpakTrueckas pabora Ne 1.
bubmuoreka [IOK
«Pemrenne
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX .
3a7a9» a
Kontponbnas pabota No2
1o TeMe
but6mmoreka [JOK
«QIeKTpoIuTHYECKast
17 https://m.edsoo.ru/00addec
JIACCOLIMAITHUS. 0
XUMUYECKUE PEAKIIUU B -
pacTBopax»
OO0m1as XxapakKTepUCTHKA
P P but6mmorekxa [JOK
TaJIOT€HOB. XUMHUYECKUE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha IpUMEpE 5
XJopa -
19 | Xnoposonopoa. ConstHast Bubmuorexa LJOK
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KHCJI0Ta, XUMHYSCKHUE
CBOICTBA, MOJIYyYCHHUE,
MIPUMEHEHHUE

https://m.edsoo.ru/00adel0
4

[IpakTuueckas padora Ne 2
1o reme «llonyuenue

but6mmoreka [JOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCIIOTHI, g
M3y4EHHE €€ CBOMCTBY» B
Beruucnenus no
but6mmoreka [JOK
YPaBHEHUSM XUMHUYECKHX
21 . https://m.edsoo.ru/00ade48
peakuuid, ecliv OJIUH U3 g
peareHTOB J1aH B U30BITKE -
bubnmnoreka LIOK
OO0m1as XxapakTepUCTHKA
22 https://m.edsoo.ru/00ade64
aneMeHTOB VIA-rpynmsl .
AnoTponHsie
MO IU(DUKAIIIH CEPBI.
¢ P N but6mmoreka [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCTMHEHUH B MPUPOJIE. .
XUMHUYECKUE CBOMCTBA B
cepbl
CepoBoaopoji, CTpOeHHUE, bu6nuoreka [JOK
24 du3nueckre 1 XUMHYECKUE https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcuppl cepsl. CepHas
but6mmoreka [JOK
KUCIIOTa, (PU3NYEeCKue U
25 https://m.edsoo.ru/00adea2

XMMHYECKHE CBOMCTBA,
MIPUMEHEHNE

8
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XUMHUYECKUE PEAKIUU,
JeXalire B OCHOBE
MIPOMBIIIICHHOTO CTIoco0a

bubmuoreka [IOK

26 MOJTyYEHUS] CEPHOM https://m.edsoo.ru/00adec8
KUCJIOTBl. XMMUYECKOE a
3arpsi3HEHUE OKPYKarolen
Cpeabl COCANHCHUSAMU CCPbI
Briuncnenre maccoBoii bubmuoreka [IOK
27 JIOJTM BBIXO/1a MPOJYKTa https://m.edsoo.ru/00adec8
peaknuu a
OO0m1as XxapakTepUCTHKA
3JIEMEHTOB V A-rpynisl. bubmuoreka [IOK
28 A30T, pacCIpOCTpaHEHUE B https://m.edsoo.ru/00adeea
npupoze, Gpusnueckue u 6
XUMHUYECKHUE CBOMCTBA
AMMHak, ero ¢puznyeckue bubnmoreka [JOK
29 Y XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
T0JIy4EHHE ¥ IPUMEHEHNE 4
[TpakTuueckas padota Ne 3
o teme «llomydyenue bubmorexa HOK
30 e https://m.edsoo.ru/00adf18
aMMHaKa, i3y4eHHE €To 0
CBOWCTB» -
A30THas KucJoTa, eé bubmuoreka [IOK
31 bu3HYecKre U XUMHUIECKUE https://m.edsoo.ru/00adf30
cBOliCTBa 6
bubnuoreka [JOK
32 Hcnonb3oBaHnEe HUTPATOB 1

https://m.edsoo.ru/00adf51
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
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Y COJIE aMMOHMS B
KaueCTBE MUHEPATIbHBIX
ynoOpeHui. XuMu4ueckoe
3arpsi3HEHUE OKPYKarolen
Cpebl COeTUHEHUSIMU
azoTa

|co

®docdop. Oxcnn pochopa
(V) u pocdopnas kucnora,

bubmuoreka [IOK

33 https://m.edsoo.ru/00adf68
bu3HYecKre U XUMHUIECKUE .
CBOICTBA, MOJTy4YECHHUE -
Hcnons3oBanue Gocdaton
B KaU€CTBE MUHEPAIbHBIX bubnmoreka [JOK
34 | ynmoOpenwmii. 3arpsi3HEHHE https://m.edsoo.ru/00adfc2
IPUPOIHON CPEIbI 0
docharamu
VYraepon,
bubmuoreka [IOK
pacrpocTpaHeHUE B
35 https://m.edsoo.ru/00adfd9
npupoje, Gpu3ndecKue u .
XUMHYECKHE CBOMCTBA B
Okcunpl yriaepojaa, ux
bu3nyeckrue 1 XUMHUYECKHUE Bubmuotexa [JOK
36 CBOMCTBA. DKOJIOTUYECKUE https://m.edsoo.ru/00adfeb
po0JIeMbl, CBA3aHHBIE C e
okcuaoM yriepona (IV)
N but6mmoreka [JOK
YroJsibHas KUCJIOTa U €€
37 https://m.eds00.ru/00ae006

COJIN

C
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[IpaxTuueckas padora Ne 4
no teme "[lonyuenne

but6mmoreka [JOK

38 YTJIEKUCIIOTO rasa. https://m.edsoo.ru/00ae027
KauecTBeHHas peakius Ha [
KapOoHaT-HOH"
[TepBOHaUYaIbHBIE TOHSATHUS
but6mmoreka [JOK
00 opraHnyYecKux
39 https://m.edsoo.ru/00ae054
BEIIECTBAX KAK O .
COEIMHEHUSX YIJIEpoaa -
. bu6nmnoreka LIOK
Kpemuuii u ero
40 https://m.edsoo.ru/00ac080
COeNMHEHHS N
[IpakTuueckas padora Ne 5.
Pemenue
bu6nmnoreka LIOK
AKCTIEPUMEHTAIBHBIX 337249
41 . https://m.edsoo.ru/00ac0bf
o TeMe «Baxkueiine )
HeMeTaljIbl U UX N
COEIUHEHUS
Kontponbhas padota Ne3
. bu6nmnoreka LIOK
o TeMe «Baxkueiimnme
42 https://m.edsoo.ru/00ac0el
HEMETAJIIBI U UX g
COECIUHEHUS» -
OO0m1as XxapakTepUCTHKA
XUMHYECKHUX PJIEMEHTOB — bubmuoreka [IOK
43 MeTaIoB. Meramnueckast https://m.edsoo.ru/00ae103

CBsA3b U METAJIJIMYCCKas

KpUCTAJUIMYECKas PEIIETKA.

(S



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

dusznueckue cBoiicTBa
METAJIOB

XMMHYECKHE CBOMCTBA

but6mmoreka [JOK
METaJLIOB.
44 . https://m.edsoo.ru/00ael 15
DNEKTPOXUMHUYECKUH psif p
HaINpsDKEHUH METaJlIOB -
OO6mmue crocoOb!
MOJTyYEHUSI METAIIJIOB.
CnnaBel. Berauciaenus mo bubnuoreka [JOK
45 YpPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/00ael 15
peakuuii, eciid OIUH U3 6
peareHTOB COJIEPIKHUT
pUMecH
ITonsTHe 0 KOppO3UU bubmorera HOK
46 PP https://m.edsoo.ru/00ae127
METaJIOB g
bu6nunoreka LIOK
47 [llenounbie MeTaIbI https://m.edsoo.ru/00ac14b
2
OKcuabl ¥ THAPOKCHTBI bubmmorexa [IOK
48 P https://m.edsoo.ru/00ae14b
HATpHS U Kaus 5
[llenouno3zemenbHbIE bubnuoreka [JOK
49 METaJIbl — KAJIBITUHA U https://m.edsoo.ru/00aelSe
Maraui 8
50 Baxneiinme coefuHeHUs bubnuoreka [JOK

KaJbIIUs

https://m.edsoo.ru/00ael Se



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

|co

O060061EeHNE U

51
cUCTeMaTH3alus 3HaHUH
JK&cTkocTh BOJBI 1 bubmmorexa [IOK
52 . g https://m.edsoo.ru/00ac188
CrocoObI €€ ycTpaHeHUs p
[IpaxTuueckas padora Ne 6 bu6nuoreka [IOK
53 o TeMe '"KECTKOCTh BOIBI https://m.edsoo.ru/00aclae
¥ MeTo/IbI €€ ycTpaHeHus" 8
bubmuoreka [IOK
54 AroMuHIH https://m.edsoo.ru/00aelc6
4
. but6mmorekxa [JOK
Amdbore € CBOIMCTBa
55 MGOTEpHEIE CBOHCTS https://m.edsoo.ru/00aeclc6
OKCH/JIa ¥l THIPOKCHA 4
but6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00ac1d8
6
OKcuabl, THAPOKCUIBI U bubmuoreka [IOK
57 conmm xkenesa (I1) u xenesa https://m.edsoo.ru/00ae35e
(I11) 6
58 O0001enue u
cUCTEMaTH3alus 3HaHU!
[IpaxTuueckas padora Ne 7.
but6mmoreka [JOK
Pemenue
59 https://m.edsoo.ru/00ae3de

AKCTIEPUMEHTAIBHBIX 33724
o Teme «BaxkHelimue

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTaJIBI U UX
COCOAUHCHUA

Beruucnenus no
YPaBHEHUSM XUMHYECKHX
pEaKLHii, €CIIH OJIUH U3
peareHToB J1aH B U30BITKE

but6mmoreka [JOK

60 https://m.edsoo.ru/00ael75
WJIH COJIEPIKUT MPUMECH. 0
Brrancnenns MmaccoBoi -
JIOJIA BBIXOJIa TMPOTYKTA
peakiuu
61 O0001enue u
cUCTEeMaTH3alus 3HaHUH
KonTtponpsHas padora Ne4
62 o teme «Bakaelmue
METAJUIBI U UX
COEIUHEHUS
BemectBa u matepuansl B bu6nuoreka [JOK
63 IIOBCEIHEBHON KU3HUA https://m.edsoo.ru/00ae3f5
YyeJoBeKa 0
bubnmnoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE
64 . https://m.edsoo.ru/00ae427
OKPY’KaIOIIECH CpeIb 0
bu6nmnoreka LIOK
Ponb xumum B pernieHuu
65 https://m.edsoo.ru/00ae427
9KOJIOTUUYECKHX MPoOIeM 0
66 PesepBHbIit ypok. bu6nuoreka [IOK

O060061EHNE U

https://m.edsoo.ru/00ae0d0



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

CUCTeEMaTHU3alus 3HaAaHUU

a

Pe3epBHBII ypoOK.

bubmuoreka [IOK

67 000011EeHE U 1 https://m.edsoo.ru/00adb33
cUCTeMaTHU3alus 3HaHUU C
PesepBHBIii ypOK. bubmmoreka [JOK
68 O0001enue u 1 https://m.edsoo.ru/00ad9cb
CHCTEMATU3ALMS 3HAHU N 2
OBLIEE KOJIMYECTBO P

YACOB II1O ITPOTPAMME



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




INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJbTAThl 0CBOEHHUSI OCHOBHOI 00pa30Ba
NpoBepsieMoro
OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHATHUS»
pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHMX TMOHSTHI: aToM, MOJEKyIa,
BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOTHOPOHAs)
aTOMHasT W MOJEKYJIsSIpHasT Macca, KOJUYECTBO BEILIECTBA, MOJb, MOJ
1.1 XUMHYECKOTO JIEMEHTa B COSAMHEHUH, MOJIIPHBINA 00bEM, XUMHUYECKasl pe:
peaKkMu COEAUHEHUs, pEaKIUU pa3JIOKEHUs, pEaKIUu 3aMEIICHUs,
SHAOTEPMHUUYECKUE PEAKIUH, TeIUIOBOW d(D(PEKT peakuuu, pacTBOp, MaCCOE
KOHIIEHTpaLUs) B pacTBOpPE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSATUI U MpUMEF
’ BELIECTB M MX NPEBPAILCHUM
13 UCIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JJII COCTaBJICHHS (DOPMYI BeIl
' peakuuii
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHMSI MACChl BEILECTB, MOCTOSHCTBA C
’ ydeHus1, 3aKk0Ha ABOTajpo
1.5 OTIpEEISATh BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHHIX
L6 KJIACCU(UIIMPOBATH XUMHYECKHE peakiuu (10 YUCITY U COCTAaBY YYaCTBY
’ TermnoBomMy 3G dexTy)
1.7 BBIYUCIISTH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCIIATH MACCOBYIO JIOJTI0 XUMHUUYECKOTO JIEMEHTA 10 POpMYJIie COSTUHE]
1.9 BBIYUCIIATH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 MPUMEHSITh E€CTECTBCHHOHAYYHBIE METOJbI TIO3HAHWS — HAOIIOJCHHE,
' AKCMEPUMEHT (pEeabHbIM U MBICTICHHBIN )
2 ITo Teme: «BaxkHeilme npeaCcTaBUTENN HEOPTAaHUYECKUX BEIIECTB)
2.1 PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHSATUN: OKCUI, KHUCIIOTA, OCH(
2.2 OTIpeAEIATh IPUHAJIEKHOCTD BELIECTB K ONpPeAeIEHHOMY KJIacCy COeqHHEL




2.3

KJIacCU(UIMPOBATH HEOPTaHUYECKUE BEIIECTBA

24

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHUE CBOMCTBA BEIIECTB Pa

ONMCaHUe IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHUM COOTBETCTBYIOIIUX XUMY

2.5

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX KadyeCTB
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX

2.6

ClleZIoBaTh MpaBWJIaM MOJb30BaHMA XMUMHMUYECKOW MOCyno M jabopaTop
IpaBUjaM OOpAIEHUsl C BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKLHUSMH |
XMMHUYECKHX OMNBITOB IO MOJYYCHHIO W COOMpaHHMIO ra3000pa3HBIX Bell
IIPUTOTOBJIEHUIO PACTBOPOB C OIPENEIEHHON MAaCCOBOW JOJEH PacTBOPEH
MIPOBOJUTH XMMHMUYECKUE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB I

WHAUKATOPOB (JTakMYC, (heHoNPTaICHH, METHIIOPAHXK U JPYTHUE)

2.7

MPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMHUYECKOI peakiuu

ITo Teme: «llepuoanueckuii 3akoH u [lepuoandeckasi cucteMa XMMHUYECKHU:
Ctpoennie aToMOB. XUMHUYECKasl CBI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBI

3.1

PaCKpBIBATH CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHSATHH: AApO aroma, 3JICK
Op6HTaHL, paauyc aroma, XUMHUUYCCKaA CBA3b, IMOJIpHAd U  HEI

3JEKTPOOTPULATEIIBHOCTh, MOHHAS CBSI3b, HOH, KATUOH, AHUOH, CTENIEHb OKF

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XHUMHUYCCKUE JICMCHTHI

3.3

OIMCBHIBATh M XapakTepu3oBaTh TabnuuHyio ¢opmy llepuoamueckoii cu
pa3nuyath MOHATHUS «TJaBHas MOArpymnmna (ATpymna)» U «I0004YHas ML

«OOIBIIHEY TIEPUOIBI

34

packpsiBaTh cMbica Ilepuonnueckoro 3akoHa J[.MI. Mennaeneena:
MEepPUOANYECKON 3aBUCUMOCTU CBOWCTB XHMHUYECKHX JJIEMEHTOB OT HX
cucTeme

3.5

COOTHOCHTh 0003HaueHUs, KOTOopele uMeroTcss B Tabmuue «llepuom
anemeHToB .M. MeHieneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
(coctaB u 3apsif sapa, o0Iee YicIo 3JIEKTPOHOB U PACHPEAETICHUE UX MO 3]

3.6

OMpPEACIIATh CTCIICHb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OIMPCACIIATL BU XUMHUYECKOM CBSI3U (KOBaJIeHTHaSI u I/IOHHaSI) B HCOPraHMNYC

9 KVIACC

Kon nposepsiemoro
pe3yJbTarta

IIpoBepsiemble IpeMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI 00pa3:
OCHOBHOTI0 00111er0 00pa3oBaHus

1

IIo Teme: «BGI_]_[E':CTBO U XUMHUYCCKasA pCaKLus»




1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHUX IOHSTHHA: pacTBOp,

JNEKTPONUTHYECKAS! TUCCOLMALINS, PEaKIUd MOHHOTO OOMEHa, KaTalu
oOpaTuMble M HEOOpaTUMBbIE pEaKIUU, OKHCIUTEIIbHOBOCCTAHOBUT!
BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAHOBJICHHE, aIOTpomus, am(
(KoBaJieHTHasl, MOHHAsA, MeTalNTN4yecKas), KpUcTajsinyeckasi pemeéTka,
peakuuu

1.2

HWITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATHH U

OIMCAHUU BEUIECTB U UX NPEBPALCHUN

1.3

COCTaBJISITh ypPaBHEHHUS BJIEKTPOIUTUYECKON AUCCOIMALMU KHUCIOT,
COKpaIEHHBIE YPaBHEHUS peaKliii HOHHOro oOMeHa

1.4

PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIlL
AIIEKTPOHHOT0 OajaHca 3TUX PeaKIun

1.5

MPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

ITo Temam: «HemeTamibl ¥ UX COEMUHEHUA» U «MeTaJUIBI U UX COEIUHE]

2.1

XapaKTepu30BaTh (OMHUCHIBATH) 00IIME U crienu(PUUECKUe XUMUYECKUE
BEIIIECTB, MOATBEPkKAAsl ONMCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX U NOHHE]

XAMHYECKHUX peaKu

2.2

COCTaBJISITh YPaBHEHHS peakiui, MOATBEPKAAIOIINUX CYIIECTBOBAHU
BEIIECTBAMH PA3INYHbIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HUX CTPOCE

XUMUYECKUX IIPEBPAILCHNUM B PA3JIMYHBIX YCIOBUAX

24

CJIEZIOBaTh MPaBHUJIAM TIOJIH30BAHUS XMMHUYECKOW MOCYAOH M J1abopaTto
npaBUiIaM OOpalleHusI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMHU
XUMHYECKHX OIBITOB 10 MOJYYEHHIO U COOMpPaHUIO ra3000pa3HBIX Bel
rasa)

2.5

IPOBOJIUTh PEAKIIMHU, TOATBEPKIAIONINE KAaYECTBEHHBIH COCTaB pa3l
OTIBITHBIM IYTEM XJIOpUA-, OpOMHJ, MOAUM, KapOoHaT, (ocdar, cuir
KaTHOHBl aMMOHHsS, HWOHBI HM3YYEHHBIX METaJUIOB, IPHUCYTCTBYF

HCOPTaHNYCCKUX BCIICCTB

ITo Teme: «XuMHUS 1 OKpY’KaroLIasi Cpea

3.1

pacKpbIBaTh CMBICH OCHOBHBIX XuMHuueckux nousatuii: I1JIK BemecTsa; K

3.2

IPUMEHSTh OCHOBHBIE ONEpPallMUd MBICIUTENBHON JEATEIbHOCTH —
0000111eHIe, CUCTEeMATHU3allUIO0, BBISIBJICHHE MPUYMHHO-CIEICTBEHHBIX (
BEIIECTB U XUMUYECKUX PEaKIUil; €CTeCTBEHHOHAYUYHbIE METO/IbI MMO3HE
MOJIETUPOBAHUE, SKCTIEPUMEHT (peasbHbIM U MBICIEHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

HepBOHa‘IaIIBHBIC XUMHUYCCKUEC ITOHATUS

1.1

[Ipenmer xumuun. Posib XUMHUM B )KM3HH YEJIOBEKA. XMMUS B CUCTEME HayK. Tena U

BCIIICCTB. ArperaTHoe COCTOSIHHE BCIICCTB

1.2

[TonsiTue 0 MeTo/Iax MO3HAHUA B XUMUU. YnCThIe BemecTBa U cMecu. CrocoObI pas3

1.3

ATOMEI U MOJICKYIJIBL. Xumuueckue 31eMeHThl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.

ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

Xumudeckass GopMyna. BaleHTHOCTP aTOMOB XHUMHYECKHX SJEMEHTOB. 3aKOH
OtHocutenbHasg atoMHasi Macca. OTHOCHUTENbHAS MOJICKYJIsipHas macca. MaccoBas
COETUHEHUU

1.5

KonnuectBo Bemecta. Moib. MosnsgpHas macca. B3auMoCBsI3p KOJIMUYECTBA, MACCE

BeriecTBa. Pacuérel mo hopMynamMm XUMHUECKUX COCIMHEHUIN

1.6

Ou3NYeCKe U XUMHYECKUE SABJICHUA. XUMHUYECKAsl peakuusi U €€ MPU3HAKU. 3aK(
Xumudeckue ypaBHeHus. Kinaccupukaius XMuMUYECKUX peakIuii (COeTMHEHUSI, Pa3]

1.7

XUMUYECKUH KCTIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCY0H, ¢ MpaBUiIaMu pad
oOpamieHuss ¢ J1a0OpaTOpHBIM O0OpYZOBAaHHEM, H3Yy4Ye€HHE M OmUcaHue (¢
HEOPraHMYECKUX BEUIeCTB, HaOMoIeHHe (hru3nyecKkux (TIaBieHNe BOCKa, TasHUE JIb,
KUIIEHUEe M KOHJCHCAIMs BOJBI) M XHUMHUYECKUX (TOpEHHE CBEYM, IPOKa
B3aMMOJICHCTBHE MeJa C KHUCIIOTOH) sIBIEHUI, HAaONIOJEHHE W OMUCAHUE MPU3E
peakuuil (pas3iokeHHe caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTBI C XJIOPHUAOM ¢
meau(Il) mpu HarpeBanuu, B3amMmojeicTBHE xene3a ¢ pactBopoM comu meau(Il),
cMecei (C TOMOIIBI0 MarHuTa, GUIbTPOBAaHKE, BBITAPUBAHUE, TUCTUILISALUS, XPOMA
MOBAPEHHOI COJM, HAONIOJEHHE M OIMCAaHHWE pPe3yJIbTaTOB MPOBEACHUS OIlb

COXPAHEHHUs MAcCChl, CO3/IaHNE MOJIENEeH MOJIEKYJI (IIApPOCTEPHKHEBBIX )

Baxneriue npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucinopon — 31€MEHT M NMPOCTOE BEIIEC
npupoje, Gpusnueckrue U XuMHUECKue cBorcTBa (peakuuu ropenus). Oxcuasl. IIp
MOJIyYeHUs KHUCIIOpoaa B JabopaTOpuM W TMPOMBIIUIEHHOCTH. KpyroBopor ki
AJUTOTPOMHAS MOTUBHUKAIMS KHCIOPOAa

2.2

TennoBoit 3¢ dexr xumuueckol peakiuu, TEPMOXUMHUYECKHE YPaBHEHUS, 3K30-
TorumBo: yrons 1 MeTaH. 3arps3HeHUE BO3/lyXa, YCUIIEHHE TApHUKOBOTO 3 dekra,

2.3

Bomopon — anmemeHT U mpocTtoe BermiecTBo. HaxoxkaeHne Bogopoaa B mpupoae, Gusr




MIpUMEHEHHE, CrIoco0bl omydeHust. KuciaoTsl u conu

2.4

MossipHblii 00bEM ra30B. Pacu€Thl 10 XUMHYECKUM YPaBHEHUSIM

2.5

®dusunyeckne cBoOWCTBAa BOJbl. Bojma kak pactBoputenb. PactBopsl. HachllieHHB
PactBopuMoOCTh BemiecTB B Bojie. MaccoBasi 10J14 BEIIECTBAa B PACTBOpPE. XHUMHUYEC]
Ponb pacTBOpOB B mpupoae U B KHU3HU uenoBeka. KpyroBopoT Boabl B mpHpojie
OxpaHa ¥ 04MCTKa MPUPOJHBIX BOJ

2.6

Knaccudukanus meoprannyecknx coeannennit. Oxcunpl. Knaccugukamus okcumo
KHUCJIOTHBIE, aM(poTepHbIe) u HeconeoOpasytomue. Homenknarypa okcunos. ®uzu
okcu0B. [TonydyeHne okcuioB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMIA: MIEIOYM W HEPACTBOPUMBIE OCHOBAH
®u3nYecKre U XMMUYECKUEe CBOMCTBAa OCHOBaHUH. [lonyueHre ocHOBaHMI

2.8

Kucnorel. Knaccudukanus kucior. Homenkmarypa kucior. Ou3ndeckue u Xum
aktuBHOCTH MeTauioB H.H. bekerosa. [lonyyenue kucior

2.9

Comu. Homenknarypa coneil. @usnueckrue 1 XuMu4yeckue cBoictaa cosel. [lomyyer

2.10

I'enernmueckas CBA3b MCXKIAY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN HKCIIEPUMEHT: KAYECTBEHHOE OMNpPEACNICHUE COJIEpKaHUsl KHUCIIO
cobupaHue, pacro3HaBaHWE U U3yYEHHUE CBOMCTB KUCIOPOAa, HAOII0IeHHE B3aUMO]
Y yCTIOBHSI BOSHUKHOBEHHS U MPEKPAICHUs TOpeHHsI (TT0Kapa), 03HAKOMIIEHHE C 00]
CBOWCTB, TOJy4YeHHE, COOMpaHHEe, PACIO3HABAHME M HW3YYCHHE CBOWCTB BOJOPC
Bojopoaa ¢ okcuaoM meau(ll) (Bo3MOXHO HCMOIB30BAHHE BHUJIEOMATEPHUANIOB), I
KOJMYECTBOM | MOJb, HCCIENOBAaHHUE OCOOEHHOCTEW pPACTBOPEHHS BEIIECTB (
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEll
MeTaJJIaMH (HaTpUeM U KalblieM) (BO3MOKHO HCIIOJIb30BAaHUE BHICOMATEPUATIOB),
U 1IeNoueil ¢ MOMOINIbI0 WHAMKATOPOB, MCCIEIOBAHUE OOPa3I[0OB HEOPTaHUYECKU:
HaOII0/IeHNEe N3MEHEHUST OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH, U3
Menu(ll) ¢ pacTBOpoM CEpHOM KHUCIOTHI, KHUCJIOT C MeETaUIaMH, pPEaKllHi
HEpPaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajyla JPYyTUM U3

OKCIICPUMCHTAJIbHBIX 3a/{a4 110 TCMC «BaxHeuIme Ki1acchol HCOPTraHNYCCKUX COCIUH

[Tepuonnueckuii 3akoH u [leprnoandeckas cucteMa Xxumudeckux snemeHTon .M. M
Xumudeckas cBs3b. OKHCIUTETLHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN

3.1

HCpBBIe IIOIIBITKH Knaccy@nxaunn XUMHUYECKHX dJIeMeHTOB. [ToHsATHE O rpymnmax cx
MEJIOYHO3CMEIIbHBIC METAJIJIbI, I'aJIOTCHBI, MHCPTHLIC FaSLI). 9HCMGHTBI, KOTOPBIC Ol

TUAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa Xxumudeckux anemeHToB J[.M. Me
nHHOnepuoaHas (opmel [lepuoandeckoil CUCTEMBI XMMHUYECKHUX SJIEMEHTOB |
rpynibl. DU3NYECKUA CMBICT MTOPSIKOBOTO HOMEPa, HOMEPORB MEPHO/IA U TPYTITIHI 31

3.3

Crpoenue aromoB. CoctaB atoMHbIX siaep. M3ortombl. DnekTpoHbl. CTpoeHUE 3




nepBbIx 20 xumMuueckux 3meMmeHToB llepuoamyeckoii cucremsl .M. MenneneeBa
3JIEMEHTa Mo ero nonoxeHuto B [lepuoguueckoii cucreme [[.1. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paauyca aTOMOB XUMHYECKHX D3JIEMEHTOB, MeETal
CBOMCTB MO rpymnmnaMm u nepuoaam. 3HadeHue llepuoguyeckoro 3axona u I[lepuo;
9JIEMEHTOB JUIs pa3BUTHUs HayKu U npakTtuku. /.M. MenneneeB — yd€HbBIN U Ipaxaar

3.5

Xumudeckasi cBs3b. KoBasieHTHast (MOJsipHAsT M HEMOJIIPHAs) CBSI3b. OIJIEKTPC
anemMeHToB. MIoHHas CBs3b

3.6

Crenenp okuciaeHus. OKHCIHTESILHOBOCCTAHOBHTEILHBIC pPCaKknu. Hpoueccm

OKMCIINTEIIH U BOCCTAaHOBUTEIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: U3yuyeHue 0OpaslioB BEIECTB METAUIOB U HEMETAJUIC
[MHKAa C pacTBOpaMH KHUCJOT M IHIeJouei, MPOBEIEHUE OMBITOB, WILIIOCTPUPYK
BOCCTAaHOBUTEJbHBIX peakluil (ropeHne, peakliuy pa3ioKeHHsl, COeIMHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

BemectBo u xumnyeckas peakuus. [losropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMHYECKUX emMeHToB [[.U. 1
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHUX AJIEMEHTOB TEPBBIX TPEX T
COEMHEHHI B COOTBETCTBUU C MOJOKEHUEM 3JIeMeHTOB B [lepronnueckoit cucreme

1.2

CrpoeHue BelecTBa: BUJIbl XUMUUYECKOM CBA3H. THUIIBI KPUCTAIUIMUECKUX PEIETOK,
OT TUIA KPUCTAIUTMYECKON PEIETKH M BUIa XUMUYeCKoi cBs3u. Kimaccudukarnus u
BEIIEeCTB (MEXIyHAapOAHAsA U TpUBUANIbHAs). XMMUYECKHE CBOWCTBA BEIIECTB, OTHC

HCOPTaHNYCCKUX COGHHHQHHﬁ, TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCILCCTB

1.3

Krnaccudukanus XUMHYECKUX peaklMid M0 pa3IUYHbIM MPU3HAKaM (IO YUCIY H CC
BELIECTB, MO TEIIOBOMY () (PEKTy, M0 N3MEHEHHUIO CTETIEHEeH OKUCIEHUS XUMHYECK
[0 YYacTHIO KaTalu3aTtopa). DK30- U DHIOTEPMUYECKHE PEaKIUU, TEPMOXHMU
CKOPOCTH XUMHUYECKON peaKkiuu

1.4

[Tonatue 00 OOpaTHUMBIX M HEOOPATUMBIX XHMHYECKHUX peakuusax. Ilonstue o
peakuusx. [loHsATHE O XMMHUYECKOM paBHOBECHH. (DaKTOPHI, BIUSIONIME Ha CKC

TMOJIOKCHNUEC XUMHUYCCKOT'O PABHOBCCHUA

1.5

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, 3JIEKTPOHHBIN OanaHC OKUCIUTENbE
CocraBieHrue ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C HCIOJIb?
OanaHca

1.6

Teopml BHGKTpOHHTHqQCKOﬁ JUCColalu. 3H€KTpOHI/ITBI U HE3JICKTPOJIMUTHI.

aucconranvu BCIICCTB C pa3JIMUHbBIMU BUAAMU XUMHYECKOH CBsA3H. CTeneHb JIH(




ANEKTPOJUTHI. Peaknmu WOHHOrO oOMeHa. YCIOBUS TPOTEKaHUS peaKIui
COKpalllEHHbIE MOHHBIE ypaBHEHHS peakiui. CBOHCTBa KHCJIOT, OCHOBaHUW U CO
ANEKTPOIUTHYECKON qucconuanui. KauecTBeHHbIe peakiuu Ha HOHBL. [loHATHE O T

1.7

XUMHYECKUN DKCIIEPUMEHT: O3HAKOMIJICHHE C MOJEISAMU KPUCTAJUIMYECKUX PELIE
METAJUIOB ¥ HeMeTaJJIoB (rpaduTa U ajamasa), CIOKHBIX BEIIECTB (XJI0puaa HaTpr
CKOPOCTH XWMHYECKOM peakiuu OT BO3JACHCTBUS pPAa3TUYHBIX (PAKTOPOB; HCCI
pacTBOpPOB  BEIIECTB, Ipoliecca JUCCOLMALMU  KHUCIOT, UIEIoOYed U coJe
BHUJIEOMATEPHUAIIOB); MPOBEAECHUE OIBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU IMPOTEK?
(oOpa3oBaHue ocajka, BbIJICIEHUE Ta3a, 00pa30BaHKE BOJbI); OMBITOB, HIUTIOCTPUPY
BOCCTAHOBUTENIbHBIX PEAKIMN (TOpEeHHE, peaKkiUH Ppa3JIoXKEeHUs, COCTUHEHHUs); [

BCIICCTB C IIOMOIIBIO KaYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbE

Hemeramner 1 ux COCIUHECHUA

2.1

OO0mas xapakTepucTuka raaoreHoB. OCOOEHHOCTH CTPOCHHSI AaTOMOB, XapaKTEPHBI
U (U3MYECKHME CBOWCTBA TMPOCTBIX BEIIECTB — TaJOrCHOB. XUMHUYECKUE
(B3auMoOJIelicTBHE C MeTaJJlaMU, HEMeTaJJlaMH, IejodyaMu). XJIOPOBOJIOPOI. (
CBOKWCTBA, IOJy4YeHUE, NpUMEHEHHE. [lelicTBUE XJopa M XJOPOBOJOPOAA Ha Of

XJIOpUAbI U UX HAXOXKJICHUC B IIPUPOJC

2.2

OO6mrast xapakrepuctuka dmeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOSHHUS ¢
okucienusa. CtpoeHue U (QU3NYECKHE CBOIMCTBA MPOCTHIX BEIIECTB — KHUCIT
MoauUKAIIUU KHCIOpPOJa W Ccepbl. XHUMHYECKHe CcBoWcTBa cepbl. CepoBojio]
XuMHueckne cBoiictBa. OKCUIBI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHJIOB.
XUMHUYECKHE CBOWCTBa (OOIIME KaK MPEICTABUTENs Kiacca KUCIOT U CIEHHQU®
JIeKale B OCHOBE MPOMBIIIJICHHOTO CII0C00a MOyuyeHus: cepHOil KUcnoThl. [Ipum
KauecTBEHHas peakuus Ha cyiab(aT-uoH. HaxoxeHue cepsl U €€ COeAMHEHU B Pl
OKpY’Karolllel cpeabl COeAMHEHUSIMU Cepbl (KUCIOTHBIE 0K, 3arpsi3HEHUE BO3]
MpeI0TBPALECHUS

23

OO6mrast xapakTepucThka 3ieMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS @
OKHUCJIEHUA. A30T, pacHpoCTpaHEHUE B Mpupoje, (Pu3Nueckrue M XUMHUECKHE
npupoae. AMMHaK, ero (uU3MYECKWe M XMMHYECKHE CBOMCTBA, MOJIYYEHUE U IIf
¢bu3nyueckre U XUMHUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakius Ha MO
e€ monydeHue, Gu3nIecKrue 1 XMMHUYECKHEe CBOMCTBA (00IIMe KaK MPEACTaBUTENS KJ
Hcnonb30BaHWe HUTPATOB M COJIEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX YI0OpE
OKpY>Karollen cpesibl COeAMHEHUAMHU a30Ta (KUCIOTHBIE T0XK/IU, 3arPA3HEHUE BO3Y:

24

®ocdop, amnorponHsle Moaupukanuu Qocdopa, GuUznUecKue U XUMHUYECKHE C
docdopHas kucnora, GuandecKkue U XMMHYECKHE CBOWCTBA, MoiiydeHue. Mcmou
MUHEPAIbHBIX YA0OpEHHI

2.5

OO6mrast xapakrepuctuka 3meMeHTOB I[VA-rpynmel. OCOOCHHOCTH CTPOSHHUS ¢
OKHUCJICHUA. YTIEpoJ, aUIOTpONHble MOAU(UKAINK, PacCHpPOCTpPAHEHHE B MPUPO




cBoiictBa. AncopbOums. Kpyrosopor yriepoma B mpupone. OKCuIbl yriepona,

CBOMCTBA, JICMCTBHUE HA KUBbIC€ OPTraHU3MBbl, MOJIYYEHUE U MPUMEHEHHUE. DKOJOTH!
okcunom yriepoaa(IV); rumoresa rio0aabHOTO MOTETUICHHUS KJIMMATa; MapHUKOBH!
e€ coiu, ux (u3nuecKue U XMMHUYECKHe CBOMCTBA, oJyuyeHue U npruMenenue. Kade
noHbl. Vcnonbp3zoBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIUIEHHOCTH U CEJIbCE

2.6

[lepBoHauabHBIe TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COCIMHEHMAX Y
alleTWJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHas KHCI0Ta). MIX cocTaB u XMMUYECKOE CTPO
BaXHBIX BEIECTBAX: XKMUpax, OenmKax, yrieBojax — M UX POJIM B KHU3HH UENO

OPraHN4YCCKUX U HCOPTaHUICCKUX COGI[I/IHQHI/Iﬁ

2.7

Kpemnnii, ero ¢puzndeckue u XMMHUYECKHE CBOMCTRBA, MOTydeHue u nmpumeHenue. C
O6mme mpeacrasienus 006 okcune kpemHusA(IV) n kpemuueBoit kucnore. CHUITHK:
MEIUIIMHE, MPOMBIIIJICHHOCTH. BaxHeiline CcTpouTenbHble MaTepHallbl: Kepar
xene300eToH. [IpobaemMbr 6€30MacHOT0 UCTIOIB30BAHMS CTPOUTEIHHBIX MAaTEPHAIOB

2.8

XUMHUYECKUN SKCIIEPUMEHT: H3yd4eHHEe O0Opa3loB HEOPraHMYECKUX BEIECTB,
MPOBE/ICHNE KAaYeCTBEHHBIX pPEAKUMH Ha XJIOPUA-UOHBI M HAOIIOACHUE MPU3H
oTpaxkaromue (U3NYeCKHe W XMMHYECKHE CBOMCTBAa Trajlor€HOB M HX COE/IMHE!
BUJICOMATEPHAJIOB); O3HAKOMIIEHHE C 00pa3liaMi XJIOPUAOB (TFaJOTEHHU]IOB); O3HAKC
COEAMHEHUSMH (BO3MOXHO HCIIOJIb30BaHUE BHIEOMATEPUAIIOB); HAOIIOAEHUE TIPO
JNENCTBUEM KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4YEHUE XUMUYECKUX CBOMCTB
MPOBE/ICHNE KAYECTBEHHOW peakUuu Ha Cyiab(paT-uOH U HAOIIOJCHHE NMPH3HAKA €
¢u3nUyeckuMu CBOWCTBaAMH a30Ta, (ocopa W UX coeIuHEHHH (BO3MOXKHO HCII
oOpa3uaMu a30THBIX M (HOCPOPHBIX yHOOpEeHUil; monydeHue, coOMpaHue, PacriC
aMMMaKa; TpOBEJCHHE KadeCTBEHHBIX pPEaKLUWii Ha HMOH aMMOHHUS U QocdaT-u
[IPOTEKAHUs, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEZ)
BUJICOMATEPHAJIOB); U3YyUEHHUE MOJIEIeN KPUCTAIUTMYECKUX PEIIETOK anMasa, rpapu
MPOIIECCOM aICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOU
coOupaHue, pacro3HaBaHUE U H3YyYeHHE CBOWCTB YIJIEKHCIOTO Ta3a; MpPOBEICE
KapOOHAT- M CWIMKAT-UOHBl U M3YyYEHHE MPHU3HAKOB HX NPOTEKAHUS; O3HAKOMIIE

MPOMBIIIJICHHOCTH; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Baxueiinie He

Mertannel 1 uX COCAMHECHUA

3.1

OO0masi xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METa/NIOB HAa OCHOBAHHH UX
cucreme xumudeckux snemeHTtoB .M. MengeneeBa u ctpoeHusi atoMoB. CTpoe
CBSI3b U METAJUTMYeCcKasi KpUCTAJUINYECKask PeETKa. DINEKTPOXUMUYECKUN PsIJT HAIf

3.2

dusnuecKkue ¥ XUMHUECKHE CBOMCTBA MeTasioB. OOIIMe CrocoObl MOTYYEHHUS N
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppos3uu. CruiaBel (CTajib, YyryH

MIPUMEHEHHE B OBITY M TPOMBIIIIIEHHOCTH

33

[IlenounbIe MeTAIITBL: MTOJ0XKEHUE B [leproanyueckoil cucteMe XMuMUYECKUX 3JIEMEH
WX aTOMOB; HaXOXJAeHUE B pupoje. Pu3ndeckue U XUMHUIECKHUE CBOMCTBA (Ha TPk




W TUAPOKCUJIBI HATPHUA U KAJIUA. HpI/IMeHCHI/Ie MICJIOYHBIX METAIJIOB U UX COCINHCHY

3.4

[[lenoyHo3eMenbHBIE METAJUIBI MATHUWA M KaJbLUK: TIOJIOKEHUE B [lepuoanyeckon «
J.. MeHnneneesa; CTpOCHUE UX aTOMOB; HaXOxXkJIeHHUE B npupoje. Gusnyeckue u -
Kanblus. BaxHeimme coequHeHns! Kablus (OKCHUI, TUIPOKCHI, coir). JKECTKOCTh

3.5

AmomuHuil: nonoxenue B [lepuogumyeckoil cucteMe XMMUYECKUX 3jieMeHTOB [[.U
HaxoxJeHue B mpupoae. PU3MYECKHEe W XUMHUYECKHE CBOWCTBA ATIOMUHHUA. AN
THIPOKCH/IA ATFOMUHUS

3.6

Keneso: nmonoxenue B llepuoanueckoit cucteme xumuueckux siaemeHtoB J[.H.
HaxoXJieHue B npupoje. Puznueckre U XMMUYECKUEe CBOMCTBA xene3a. OKCUabl, 1
xenesza(lll), ux cocras, CBOICTBA U MOJIy4eHUE

3.7

XUMHUECKUH SKCIEPUMEHT: O03HAKOMJICHHWE C O0pa3llaMd METaJUIOB M CIUIABOB,
U3yYeHHE pe3yJIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO WCIIOJNIb30BAaHUE BH]
B3aMMOJICHCTBHSI OKCHA KAJIBIUS U HATPHSI C BOJOW (BO3MOXHO MCIIOIB30BaHUE BE
CBOWCTB KECTKOHM BOJIBI;, TIpoIIecca TOPEHUs *Kelie3a B KUCIopoae (BO3MOXKHO HCT
MPU3HAKOB TPOTEKAHUSI KAYECTBCHHBIX pPEaKIWil Ha WOHBI (MarHWs, KalbIUs, a
xene3a(lll), megu(Il); HabmrogeHne W omuMcaHUE TPOILECCOB OKPAITUBAHUS TLIAN
Kbl (BO3MOXXHO HCIIOIb30BaHWE BHUACOMATEPUAJIOB); HCCIeIOBaHuE aMd
ATIOMUHUSL U TUIPOKCHIA IMHKA; PEHICHHWE SKCIIEPUMEHTAIBHBIX 3a1ad 10 TeM
COCIMHEHUS

XuMUA U OKpY’Karonas cpena

4.1

HoBsie Marepuanbl 1 TexHONOrMU. BellecTBa 1 Mateprualibl B IOBCEIHEBHOW KU3H
besomnacHoe ucoap30BaHUE BEUIECTB M XMMHUYECKHUX peakiuii B ObiTy. [lepBas mow

OTpPAaBJICHUAX

4.2

OCHOBBI IKOJIOTMYECKOW TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOIIECi
pelIeHnH B3KOJoruueckux mpobsieM. [IpupoaHble MCTOUYHUKH YIIIEBOAOPOIOB (Y
MPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBILIUIEHHOCTH

4.3

XUMUYECKUH SKCIIEPHUMEHT: U3yUeHHEe 00pa3li0B MaTEpUaANIOB (CTEKIIO, CIUIABHI METa




HNPOBEPAEMBIE HA OI'D 1O XUMHUHU TPEBOBAHUA K
PE3YJBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon nposepsiemoro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOTO )
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs HA (

1

IIpencraBnenue:

1.1

0 TO3HABAaEMOCTH SIBJIEHUI NPUPOABI, TOHUMaHWE OOBEKTHUBHOM 3HAT
HAYKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, KOMIIOHEHTA 00I1Ie
JeSITEIbHOCTH YeJOBEKa B YCIOBHUAX COBPEMEHHOTO OOIIEeCTBA; IMOHI
JPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAy4yHBIX METOJaxX IIO3HAHUS, B TOM YHCJE HKCIEPUMEHTAIbHBIX
UCCJIEIOBaHMs BEIIECTB U W3YYCHHS] XUMUYECKUX PpEeaKUUi; yMEeHHE
00BSCHEHUS] CTPOCHHSI aTOMOB U MOJIEKYJI

1.3

0 cdepax npodecCHOHANBLHOW JESITENTLHOCTH, CBS3aHHBIX C >
TEXHOJIOTUSIMH, OCHOBAaHHBIMH HA JIOCTYDKEHHSX XUMHYECKOH HAYyKH, ©
paccMaTpuBaTh XMMHUIO Kak chepy cBoeit Oynymed npodeccuoHai bt
OCO3HAHHBIN BBIOOP XMMHUHM Kak NPO(QHIBHOTO IMpeIMeTa IMpH Iepe

o01iero oopazoBaHUs

Brnanenue cucremoil XMMHUYECKHMX 3HAHUM M yMEHUE MPHUMEHATH CH
KOTOpasi BKJIIOYAET:

2.1

BOKHEHIIINE XUMUYECKUE TOHATHUSA: XMMUYECKUH 3JIE€MEHT, aTOM, MOJI
CJIO’KHOE BEIIECTBO, OJHOPOJHAS M HEOAHOPOJHAS CMECh, OTHOCUTEIbH
Macchl, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca, MOJISPHEI
OCHOBaHHE, COJb (CpeIHss), XUMHUYECKas peaklus, peakiuu COCIUH
peakuuu 3aMelleHHs, peakuuu oOMeHa, TeIUIOBOM »(PQeKT peakiuu
peakuuu, pacTBOp, MaccoBas JOJII XUMHUYECKOTO 3JIEMEHTa B COE]
NPOLIEHTHAs KOHLIEHTPALMS BEIECTBA B PACTBOpPE, AAPO aTOMa, 3JIEKTP
opOutanb, paadyc  aroma,  BaJEHTHOCTb, CTEMEHb  OKHUCIIEE
AIIEKTPOOTPULIATETILHOCTh, TMOJSIPHAsE W HENOJApPHas  KOBAJICHTHE
MeTaJJTMYeCKasi CBsI3b, KPUCTAJUINYECKAs pelI€TKa (aTOMHast, HOHHAsI, M€’
WOH, KAaTHUOH, aHWOH, JJIEKTPOJIUT W HEIIEKTPOIUT, AIIEKTPOIUTHUYEC
HMOHHOTO OOMEHa, OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUH, OKHU
OKHCJIEHHE U BOCCTAHOBIICHHE, 3JEKTPOJIN3, XUMHUYECKOE paBHOBECHE,

peaKIy, CKOPOCTh XUMUYECKOM peakiui, katanuzatop, IIJIK, koppo3us

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XHMHH: 3aKOH COXPAHEHHS MAacChl, T
MeHnneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUM XUMHUH: ATOMHO-MOJIEKYJISIPHAsL TEOPHUsL, TEOPUS DJICKTPOIUTHYEC




Branenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMCHHUEC MPAaBUIJIbHO HUCIIOJIb30BAThL U3YUYCHHBIC BCUICCTBA U MATCPUAJIBI

yI0OpeHusi, METaUIbl M CIUIABbl, MPOAYKTHI NMEePepabOTKH MPUPOITHBIX

3.1 (yrost, mpupomgHOTrO Trasza, HeTH) B OBITY, CEbCKOM XO3SWCTBE, Ha
3HAUEHUS KUPOB, OCIKOB, YIIEBOJOB AJIsI OpraHU3Ma YeJIOBEKa; YMEH
BEILECTB U XUMUYECKUX MTPOLIECCOB HAa OPraHM3M YeJIOBEKa U OKPYKarol
3.2 yYMEHHE HHTErPUPOBATH XMMHUECKHUE 3HAHUS CO 3HAHUSIMU JIPYTHX y4uebd
33 HAJIMYUE OMBITa Pa0OTHI ¢ PA3NIUYHBIMA UCTOYHUKAMHU HH(POPMAIUH TIC
' MOMYJISIpHAS JIUTEPATypa, CJIOBAPH, CIIPABOUYHUKH, HHTEPHET-PECYPCHI)
3.4 yMeHHE OOBEKTHBHO OIIEHMBATh MH(OPMAIMIO O BELIECTBAaX, UX IpEl
' MPUMEHEHUU U YMEHUE UCIOIb30BaTh €€ sl pelIeHns yueOHO-T03HABA
Bnanenve ocHOBaMM MOHSATUHHOTO ammapaTa ¥ CHUMBOJHYECKOTO S3b
4 dbopMyn HEOpraHMYECKUX BELIECTB, YPABHEHMH XHWMHUYECKUX peakil
HomeHksaTypbl (IUPAC u TpuBHanbHOiN)
YMeHue OOBSACHATH CBSI3b TMOJIOKEHHS dieMeHTa B [lepuogmdeck
5 XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB
AJIEKTPOHOB), pacHpe/ieIEHUEM 3JEKTPOHOB IO SHEPreTUUYECKUM YPC
NEPHUOOB, KATUs ¥ KAJIbIIHS
[IpencraBienue 0 NMEpHOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKMU:
6 3NEKTPOOTPUIIATENIHOCTD), TPOCTBIX M CJIOXHBIX BEIIECTB OT
[Tepuoanueckoit cucteme (B MaJIbIX MEPUOJAX M TIABHBIX MOATPYIIAs
aToMa
7 YMmenue kinaccuuumpoBarh:
7.1 XUMUYECKHUE IJIEMEHTBI
7.2 HEOpPraHMYECKUE BELIECTBA
7.3 XUMHUYECKHE PEAKIIHHI
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTh M CTEMIEHb OKHCIICHUSI XUMUYECKUX 3JIEMEHTOB, 3apsijl HOH
8.2 BUJI XUMUYECKOW CBSI3U M TUI KPUCTAIUTMYECKON CTPYKTYPHI B COCIUHEE
8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpaxX BEIIECTB (KHUCIOT, OCHOBAHUH)
8.4 OKUCIUTENh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBaTh (U3NUECKUE U XUMUUECKHE CBOMCTBA!
9.1 MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPO, rpadut, aiMas, KpeMHHI
' HATpU, KaJauil, MarHuii, KaapIui, aTIOMUHUH, JKEJIe30)
9.0 CIIOKHBIX BEIIECTB, B TOM 4YHCIE HUX BOJHBIX PACTBOPOB (BOJ:

CEpOBOIOPOA, OKCUABI U IHapokcuabl MetaiuioB [-1TA rpynn, amoMun




(IT u III), oxcunpr yraepona (II u 1V), kxpemuus (IV), azora u docdor
CepHUCTas1, CepHast, a30THCTAasl, a30THAA, pochopHasi, yrojipHas, KPEMHH

IMPOTrHO3UPOBATE U XAPAKTCPU30BATH CBOMCTBA BCIICCTB B 3aBUCHUMOCT]

9.3 NPUMEHEHHUE BELIECTB B 3aBHUCUMOCTH OT HMX CBOMCTB, BO3MOKHOC
MpPEBPAIICHUI B pa3IMYHbBIX YCIOBUSIX
10 YMeHue cocTaBIsITh MOJIEKYJIIPHBIC U HIOHHBIE YPABHEHUS PEAKIUM, B T
10.1 peaxiuii HFOHHOro oOMeHa
10.2 OKHCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
10.3 WJUTFOCTPUPYIONTUX XUMHUECKHE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYIIN)
10.4 NOJITBEP K IAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEKAY HUMU
11 YMeHue BIUUCIATH (IPOBOIUTE PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO UM MOJIIPHYIO MAacChl BEIIECTB, Mal
' >JI€MEHTA B COCANHEHUH
11.2 MacCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
11.4 [0 YPaBHEHUSIM XUMUYECKUX PEaKIUi U HAXOAUTh KOJIMYECTBO BEILIECT
’ WJIM TIPOYKTOB PEAKIIUK
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMM  METOJJaMH  HAY4YHOTO TMO3HaHuUs (HaOIIO[eHMUe,
12.1 MOJICIMPOBAHNE) TPU HM3YYCHUH BEIIECTB W XUMHYECKUX SIBICHHIA
npo0JieMy U MPEATIOKUT MYTH €€ pereHUs
122 Oe3omacHOi paboOTBl ¢ XMMHUYECKUMHU BEIIECTBAMH, XHMHUYECKOUN
' 000pyI0BaHHEM
npaBwiiaMyd 0€30MacHOrO OOpalIeHHs] C BEIIECTBAMHU, HCIOJIb3YEMBIN
123 IpaBWJIaMd TOBEJICHUS B LEISAX COEpeXeHUs 3J0pOBbS U OKPYX
’ NOHMMaHHUE Bpela (OMacHOCTHU) BO3JIEHCTBUS Ha JKUBBIE OpPraHHU3M
CI0CcOO0B YMEHbILIEHUS U TPEJOTBPAIICHUS UX BPETHOTO BO3/IEHCTBUS
13 Hanuuyue npakTU4ecKuX HABBIKOB IIJIAHUPOBAHUS M OCYIIECTBICHU
HKCIIEPUMEHTOB:
131 U3Y4YCHHE ¥ ONHCaHWe (U3MYECKUX CBONCTB BEIIECTB; O3HAKOM
’ XUMUYECKUMHU SIBJICHUSIMU;, OTBITHI, WIUTFOCTPUPYIOLINE TPUZHAKHU TIPOTE
13.2 H3y4eHHUe CIOCO00B pa3IeIeHHs cMecei
MOJIy4YeHUE KUCIOpOAa M M3YYEHHE €r0 CBOMCTB; IMOJYYEHUE BOAOPO)
13.3 MOJIy4YeHUE YTIEKHUCIOro Ta3a W M3Y4YEHHE €ro CBOMCTB; IMOJTY4YEHHUC
CBOWCTB
13.4 MIPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MACCOBOM J0JIeH pacTBOPE]




13.5

MPUMEHEHUE WHIUKATOPOB (JIaKMyca, METHJIOpaHka ©  (GeHoIPT
XapakTepa Cpe/bl B pacTBOPaX KUCIIOT M MIETOYeH

13.6

HUCCIICOOBAHHUEC M OIIMCAaHHC CBOMCTB HCOPraHNMYCCKUX BCHICCTB pPa3
BBaHMOHeﬁCTBHﬂ KUCJIOT € MCTAllIaMU, OKCHUIAAMU MCTAJJIOB, PACTBOf
OCHOBAaHHUAMHU, COJIIMHU; TMOJTYUYCHUC HCPACTBOPUMBIX OCHOBaHI/IfI; BE

JPYTUM M3 pacTBOpPA COJIH; UCCIIEJOBaHUE aM()OTEPHBIX CBOMCTB T'HIPOT

13.7

pelieHue  SKCIEepUMEHTANbHBIX 3amad 1o TtemaMm: «(OCHOBHBIC
COCMHEHUI»; «DIEKTPOJUTHYECKAs AUCCOIMalnsy»; «BaxkHenmme He
«Baxuenme MeTayibl U UX COEIUHEHUS)

13.8

XUMHUYECKHE SKCIEPUMEHTHI, MIUTIOCTPUPYIOLINE NMPU3HAKU MPOTEKAHU
Ka4eCTBEHHBIE PEaKIMM Ha MPUCYTCTBYIOIIME B BOJHBIX PAacTBOPAX
uoaua-, cyiabdar-, ¢pocdar-, kapOOHAT-, CUIMKAT-aHHOHBI, THAPOKCH
MarHusl, KaJblus, ATFOMHHHAS, Kene3a (2+) u xkenesa (3+), meau (2+), m

14

VYwmenue:

14.1

MPEJICTaBISTh PE3YJIbTAaThl IKCIIEPUMEHTa B (JOpME BBHIBOJOB, J0Ka3aTe
BBISIBJISITH SMITUPHUYECKHE 3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATL CBA3W MCKAY PCaJIbHO Ha6JIIOI[aeMBIMI/I XUMHUYCCKUMY

POMCXOJSAIIMMHU B MAKPO- 1 MUKPOMUPE, OOBSICHATH IIPUYUHBI MHOTOO




HEPEYEHD 2JIEMEHTOB COILEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

1.1

YucTeie BemecTBa U cMecu. CiocoObI pa3zielieHus: cMecei

1.2

ATOMEI U MOJICKYIJIBI. Xumnueckue 31eMeHThl. CUMBOJIBI XUMUYECKUX DJIEMEHTOB. Hp01

1.3

Xumuueckast opmysia. BaJeHTHOCTh aTOMOB XUMHUYECKHX 3J1eMEHTOB. CTEIeHb OKHCIT!

1.4

3aK0H IOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTtoMHag wmacca. OTHOCH

MaccoBas J0JIA XUMHYCCKOI'0O 3JIECMCHTA B COCAMHCHU N

1.5

KonuyectBo BemectBa. Moabs. MomnspHas Macca. Mossipabiii 00EM Ta30B. B3aumocs
CTPYKTYPHBIX €IMHMUII BELIECTBA

1.6

®u3MYecKue U XUMUYECKUE SABJICHUA. XUMHUYECKas peakius U €€ NMpPU3HAKU. 3aKO
XUMHUYECKUE YpaBHEHUS

ITepuonnueckuit 3axoH u [lepuoandeckast cucreMa XuMudeckux iemMeHTos .M. Menn

2.1

[lepuonnueckuii 3akoH. [lepuoauueckas cuctema XxuMuueckux snemeHToB .M. Me
Du3NYeCcKuil CMBICI TTOPSIIKOBOTO HOMEPa, HOMEPOB MEPUOa M TPYIIIHI AJIeMEHTa

2.2

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTomnbl. DnexkTponbl. CTpoeHHE AIIEKTPO
20 xumnueckux 3nemeHToB [lepuognueckoit cucrems! .M. Menneneesa

23

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHMUECKHX 3JIEMEHTOB MEPBBIX TPEX Mepu
aTOMOB, JEKTPOOTPUIATEILHOCTH, METAJUIMYECKUX U HEMETAINTNYECKUX CBOWCTB) U U
MOJIO’KEHHEM 3JIeMeHTOB B [lepuonyeckoii cucteme u CTpOEHHEM X aTOMOB

Crpoenue BelecTBa

3.1

Xumnueckas cBsi3b. KoBanieHTHas (MOspHAs U HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATES
Honnas cBs3p. MeTtammueckas cBs3b

32

Tunsl KpUCTANIMYECKUX PEUIETOK (aTOMHAasi, MOHHAs, METAJUIMYECKas), 3aBHUCHMOC

KPUCTAJUIMYECKON PEIIETKH U BUJIa XUMUYECKOHN CBA3U

Baxneimune MPpEACTABUTECIIN HEOPIraHNMYCCKUX BEIICCTB. HemeTamisr 1 ux COCAMHECHUS.

4.1

Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX COCTUHEHUH: OKCUIOB (cosieo0pa:
ampoTepHbIe) U  HecoJeoOpasyrmiue; OCHOBaHWK  (IIETOYM ¥ HEPaCTBO]
(kucnmopojcoaepKalye u 6eCKUCIOPOIHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH

4.2

dusnyecKkne U XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIOB: BOAOPOJA, X
docdopa, yraepona, KpeMHHS

4.3

duznyueckre W XUMHYECKHE CBOMCTBa MPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTUA, HATPI

AIIOMHUHMS, JKene3a. DIEKTPOXUMUYECKUH psi] HANPSHKEHUI METalIoB




®u3nyeckue M XUMHYECKHME CBOMCTBAa BOJOPOAHBIX COEAMHEHHN HEMETAaJIOB:

4.4
aMMHaKa
45 dusnyueckue U XMUMHYECKHE CBOMCTBAa OKCcHIOB HemeTtawioB: cepbl (IV, VI), a3zo1
' yraepoaa(Il, IV), kpemuusa(IV). Ilonyuenne okcuoB HEMETaNIOB
46 Xumudeckne cBoiicTBa OKCHIOB: MeTauioB [A—IIIA rpynm, nwmaka, memu(Il) m xene
) METAILIOB
47 XUMHUYECKUE CBOWCTBAa OCHOBAHUN M aMQOTEPHBIX THUIPOKCHIOB (HAa MpHUMEpE TH,
' nuHkKa). [lomydyenue ocHoBaHUI 1 aM(pOTEPHBIX THAPOKCHIIOB
OO0mue XMMHYECKHE CBOMCTBA KHCJIOT: XJOPOBOJOPOIHOHM, CEpOBOIOPOIHOM,
4.8 dbocdopHOl, KpeMHHUEBOU, yrolbHONU. OcoObIe XUMHUYECKHE CBOMCTBA KOHIIEHTPHUPOBA
[TonydyeHnue KucCiIoT
4.9 OO6mue XxuMHIeCKUe CBOMCTBA cpeHuX coneit. [lomyuenue conei
4.10 [Tonyuyenue, cobupanue, pacrio3HaBaHUE BOAOPOA, KUCIOPOJIa, aMMHUAKA, YTIEKHCIIOTC
4.11 [Tomyyenne ammuaka, CEpHON M @30THOM KUCJIOT B MPOMBIIIEHHOCTH. OO0ITHE CIIOCO0B
4.12 I'eneTndeckas CBsI3b MEXKy KIacCaMU HEOPraHUYECKUX COCIUHEHUN
5 XUMUYECKUE PeaKIuu
51 Knaccudpukanuss XuMUYeCKUX peakluid MO0 Pa3IMYHBIM MPU3HAKAM: IO YUCITY U CO(
' BEIIIECTB, M0 TEIIOBOMY 3(PPeKTy, IO U3MEHEHHIO CTENEHEH OKUCICHUS! XUMUYIECKUX 3.
59 TennoBoit 3(hPEeKT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKHE ypaBHEHHS. IK30-
) TepMoxuMuueckne ypaBHEHHUS
53 OKHUCIUTENbHOBOCCTAHOBUTEIbHBIE  peakuuu. OKUCAUTENIM U BOCCTAaHOBUTEIY
’ BOCCTAHOBJICHHsI. DIIEKTPOHHBIN OaTaHC OKUCIUTETbHOBOCCTAHOBUTEIHLHOM PEAKIIUU
54 Teopust NEKTPOJUTHYECKON AUCCOMai. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI U HEA
) 371eKTPOJINTHI. CTENEeHb JUCCOUAUN
55 Peaknuu noHHOro oOMeHa. YCJOBHSI MPOTEKAHHUS PEAKIUii HOHHOTO OOMEHa, IIO:
' YPABHEHUsI pEaKInii
6 XUMUS U OKpYKaromias cpeaa
6.1 BemectBa u maTepuasnbl B MOBCEIHEBHOM JKM3HU 4YellOBeKa. be30rmacHoe HCMob3C
’ peakuuii B mabopatopuu u ObITy. [lepBasi MOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABIIC]
XVMUYECKOE 3arps3HEHHE OKPYXKaIolmel cpeabl (KUCIOTHBIE MOXAH, 3arps3HEHHE
6.2 crocoObl ero mpenoTBpaiieHust [IpenenpHas momycTuMasi KOHIEHTpamus BemecTB (]
IKOJIOTHUYECKUX MPoOeM. Y CHuiIeHne MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO C.
[Ipumenenue cepsl, azota, hochopa, yriepoaa, KpeMHUSI U UX COSAMHEHHUH B OBITY,
6.3 CeJIbCKOM Xxo3siiicTBe. [IpuMeHeHHe MeTauloB W CIUIaBOB (CTalb, YYTyH, IrOpal
MPOMBIIIIEHHOCTH UX coequHeHuil. [IoHsATHE 0 KOpPO3UH METaNIOB, OCHOBHBIE CIIOCO0
6.4 [IpupoaHble UCTOYHUKHU YTIEBOJOPONOB (yroib, MPUPOAHBIA Ta3, He(Th), MPOMYKThH




POJIb B OBITY U TPOMBIIIIIEHHOCTH

HepBOHaqaanHe ITOHATHUS 00 OPraHMvYCCKUX BCHICCTBAX KaK O COCAUMHCHHAX YIIICPOa

6.5 ATaHOJ, TIUIEPUH, YKCyCHas KUCoTa). [loHsITHE 0 OMONOTHYECKH BaXKHBIX BEUIECTBAX:
POJIH B *KHU3HU YEJIOBEKa
7 Pacuérsr:
7.1 o popmynaM XUMUYIECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 110 XUMHAYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHb: YUECOHUK; 5-€¢ U3AaHUe,
nepepaboranHoe ['abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

» Xumusi: 9-i kinacc: 6a30Bbli YPOBEHb: YUEOHUK; 5-€ U3aHNUE,
nepepadboranHoe ['adpuensu O.C., Octpoymon U.I'., CnankoB C.A.
AximmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBenienne»

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o011eCTBO
«3narensctBo «lIpocsemieHne»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o011ecTBO

«M3parenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Xumus. 8 ki1.: KoHTposibHBIE U PpOBEpOUYHbIE paboThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuenss, I1. H. bepeskun, A. A.
Xomuenko W.I'. COopHUK 3a/1ad ¥ yIpaKHEHUH 110 XUMUHU JIJIsL CpeHen
mkosbl/ .I'. Xomuenko.-2-e uza. ucnp. u gon.— M.: PUA «HoBast BosiHa»:
N3narens YMepenkos.-2010.-214 ¢

VYmakoBa u ap. - M.: Ipoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



http://www.chemnet.ru ['azeta « Xumus» u calT ais yaurtens «5 uay Ha ypok
XUMUN

http://www 104.webstolica.ru Knaccudukamms XuMrU4ecKuX peakiuii

http://classchem.narod.ru KouTpen — Xumus a1 Bcex: ydeOHO-

UH(GOPMALIMOHHBIN CAlT

http://him.1september.ru Enunas xomnekuus [{OP: [IpeameTHas xoutekmus

«XUMUA»

http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-Hay4UHbBIE
skcriepuMenThl: xumusi. Komnekuus Poccuiickoro 001eo0pa3zoBaTenbHOTO

nopraina
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