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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTABICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuu Aa€T NPEJCTaBICHUE O IENsAX, OOIed cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSICT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeneNseT BO3MOXHOCTH MpeaMmeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJICH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATEbHOCTH O00YyYalomerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHUWE XUMHUH CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
0o0yy4aroIerocsi, ero MpeACcTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiM3allid  BO3MOKHOCTEW  JUII  CaMOpa3BUTUSL |
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

JlanHble HampaBlIeHWS B OOYYEHMHM XWMHUU OOECIIECUMBAIOTCSA CHEIM(PUKON
collepKaHusi  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBI NEPBOHAUYAIBHBIX NOHATUNA XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o nmojaxonaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHW O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHSL K JpYromy, BBINOJHAS (YHKUUM OOBSICHEHHS U IPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IPAKTUYECKOIO NMPUMEHEHUS U IOIYYCHHS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABIICHNAS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEeMHOW NpPHUPOABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuUM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee M3YyYEHHBIX YYEOHBIX MpeaAMeToB: «OKpyKaloluid MUPY,
«buonorus. 5—7 knacce» u «Pusnka. 7 Kiace».

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XMMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYpBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMUMHUECKHUX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKCHUH,
JOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHWS TMpPU H3YYEHUU BEUIECTB U
XUMUYECKUX peaKui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHU B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yyeHun XMMHHM Ha YPOBHE OCHOBHOI'O 0OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE NMPUOOPENU TaAKUE LIETH, KaK:



— (GOpMHUPOBaHHE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY IPUHATUIO PELICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrneyeHne yCIOBHM, CITOCOOCTBYIONTUX MPHUOOPETEHUIO 00YJIarOIITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o00meld (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBSICHATH W OLEHUBATH SIBJICHUS
OKpY’KaIOIlIEr0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XMUMHH, TPUMEHATh UX IpPHU PEIIEHUU NpoOJeM B MOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHUYECKMX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU JUId BBIPAOOTKH 3KOJOTUYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(Uis U HAMpaBIEHHOCTH AajbHEHIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ArpEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOHax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBI XHMUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOIMYECTBA,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMMHUYECKUX peakluil (COeIUHEHMS, Pa3I0KEHUs, 3aMEILIEHUs, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(Gu3MYeCKuX CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HaOII0JIeHNE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHHWS XMMUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XkKee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUE, AUCTWLISALUSA, XpoMaTtorpadus, IpOBEICHHE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOAGHHE W  OMNHMCAHME  PE3yJIbTaTOB  MPOBEACHUS  OINBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpocroe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuclopoda B JabopaTopuud W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0pOoaa.

TennoBort »h(dEKT XUMHUECKOW pPEaKlud, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3P eKTa, pa3pylieHue 030HOBOTO CIIOSL.



Bomopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, (GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKka. KpyroBopor BoAbl B IpupoeE.
3arpsi3HeHHre OpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrommue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHUYECCKUE
CBOMCTBA OKCUJIOB. [lomyueHune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @uU3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECICHUE CONEPKaHUsI KUCIOPOAa B BO3AYyXE, MOJyUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWMCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3auMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
uccienoBaHue oOpa3lOB  HEOPraHWYECKHX BEHIECTB Pa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HEeUTpalu3alyu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/JIa JAPYTMM W3 PACTBOpa COJIU, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.



IHepuoanueckunit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Teprnonnueckoit cucrembl xumuueckux iemMeHToB J{. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTU HM3MEHEHUs pPaJnyca aTOMOB XHWMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€Hbli U
rpakJIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJIipHAsT W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCITUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pas3lloB BEHIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT U IIEJIOYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mesricnpeomemmnuwie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHME KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopusl,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJMOAKTUBHOCTh, MOJEKYJa, JJNEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3NUYECKUE BEIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: dorocunres, apixanue, onocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOAHBIC PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIus

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KaJIWs, KaJIbIMs M HX
COCIMHEHNUN B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHre BellecTBa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PELIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUUeCKUX pEeaKIHil MO pa3IuuHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue 0 ckopocTH XuUMUYeckod peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHsITHE 0 TOMOTre€HHBIX U TeTEepPOre€HHBIX
peakiusx. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKONW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEILHON peaKiuu. CocraBnenue YPaBHEHUMU

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HWCIIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuueckol cBszu. Crenens aucconranuy. CUIbHBIE U ClIa0ble JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHbIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuid. CBOMCTBA KHUCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTALIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEILIECTB — METAJIOB W HEMeTasioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON pEeaKLHH
OT BO3ACMCTBUS pa3IMUHBIX (PAKTOPOB, HCCIECHAOBAHUE DBIEKTPOINPOBOAHOCTH
pacTBOpPOB BEWIECTB, IpOLECCa AWCCOLMALMU KHUCIOT, LIEJI0YEed M COJIEH
(BO3MOXXHO  HCHOJB30BAHME  BHUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,



WUTIOCTPUPYIOMIMX ~ MPHU3HAKM  MPOTEKaHUs  peakuuil  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — pPEaKlui
(ropeHue, peakiuu pasIoKEeHHs, COSUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1ay.

Hemertanibl U MX coeinHEeHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBHE C METaUIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KHCIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NMpuMeHeHue. JleiicTBue
XJIOpa W XJOPOBOJOPOAA HA OPraHW3M 4YEJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HaX0XJIEHUE B IPUPO/IE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue U (PU3NYEeCKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U CEpbl. AJNIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYEeCKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPECTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (QU3NYECKME M XUMHUYECKHE CBoicTBa (oOmme Kak
NPEACTaBUTENS Kjacca KHUCIOT W cheuuduyeckue). XHUMHUYECKHE pPEaKluHu,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCaOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cyab(dar-uoH. HaxoxxneHue cepbl U €€ COENMHEHHH B MNpUpoOjaE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKHUCIEHHUS. A30T, paclpoCTpaHEHHUE B IMPHUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckue 1 XMMHUYECKHUE CBOMCTBA, oJyyeHue U npuMeHeHnue. Conn aMMOHMUS,
ux GU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJIyueHHe, (PU3UYECKUEe U XUMHUYECKUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  Clenu(uyecKue).
Hcnonp30BaHWe HUTPATOB M COJEM AaMMOHHA B KauyeCTBE MHHEPAIbHBIX
yno0opeHnil. XuMrU4YecKoe 3arpsi3HeHUE OKPYKaIoIIel Cpe/ibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoaoEéMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHYECKUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nosnyuyenue. Mcnonp3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka smemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpoJ,  aJIOTPOIIHbIE
MOAM(UKAIINKA, PACTIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOiusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriepoja, ux



bu3nUecKkue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KJUMaTa, MapHUKOBBIN
abdexT. YronbHas kucnoTa u €€ coiu, ux (U3NIECKUe U XUMUYECKHUE CBOMCTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MICTBE.

[lepBoHayanbHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroiab, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHI WX TepepaboTku (OeH3WH), UX pOJib B OBITY W MPOMBIILICHHOCTH.
[TonsiTe 0 OMOOTUYECKU BaXKHBIX BEIIECTBAX: )KHUpax, OeJKax, yriieBogax — u ux
poJiMi B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE H
npuMmeHenue. CoequHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHus o0
okcuzae kpemuus (IV) u kpemHueBoil kucioTe. CHIMKAThI, UX HCIIOJIb30BAaHUE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBa
TaJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpas3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C
oOpasamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACHUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeakInK Ha Cybdar-
WOH W HaOJIOJIeHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcoeOUHEHUH (BO3ZMOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBHIX U (HOCHOPHBIX yAOOpPEHUM, MOTyUCHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IPOBEACHHE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHne NMpU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHHE Moenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4deHHe, COOMpaHHe, paclio3HaBaHUE U W3YUYECHHE
CBOMCTB YIJICKHCJIOTO Tra3a, MPOBEICHUE KAaUYeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



NPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHele HeMEeTaIIbl U UX COCTUHEHUS.

MeTa/uibl 4 UX COCAMHEHMS

OO6m1as XxapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAaHUHM
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHue MeTauioB. MeTainmdeckas CBs3b U
METaJUIM4YeCKasi  KpUCTAUIMYECKas  pemerka.  DJICKTPOXUMUYECKUM  psi
HaIpsHDKeHU MeTauioB. OU3NYecKne U XMMUYECKHE CBOMCTBA MeTauioB. O0mme
CIIOCOOBI TIONIY4eHHUSI MeTauioB. [lOHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamabl: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHUX
sanemeHToB . 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusznyeckue ¥ XMMUYECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIeJOYHBIX METaUIOB W HX
COCIMHCHUU.

[IlenoyHo3eMenbHbIE METa/UIbl MarHud W KajJblUM: TIOJOKEHUE B
[Tepuomuueckont cucreMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJE€HUE B NpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanplusa. Baxuedmye coequHEHHS KalbIUs (OKCHJA, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJFOMUHUN: TIOJ10keHUE B [leproindeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHME aToMma, HaxOKICHHE B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THAPOKCHUAA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA kene3a. OKCHIbl, TuapoKkcuabl U conr xenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBAMH, M3Y4YEHHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIOJBb30BAHHUE BHUACOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIL30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHUE aM(POTEPHBIX CBOKWCTB THAPOKCHIA aTIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3aj1a4u Mo TeMe «Baxxueunme
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa



BemecrBa u Marepuansl B NOBCEIHEBHOM JKM3HM 4eJOBEKa. be3omacHoe
WCII0JIb30BAHUE BEIIECTB M XUMHUYECKUX peakuuili B ObiTy. IlepBas momomuib mpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpYyXkarolleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHLIeHTpalus BeulecTs, aanee — [1JIK). Poias xuMun B perieHnun 3K0JI0THYeCKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3y4yeHHe oOpaslloB MaTepUaliOB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmunie ceasu

Peanmnsanuss MeXNpeIMETHBIX CBs3€W INpU M3YYEHMM XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TMOHSTHUS: HAy4dHBINM (DakT, rumoTesa, 3aKoH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsii, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAast
peméTka, CIUIaBbl, (PU3NYECKHE BEJIWYUHBI, €AMHUIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEeHHS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
II0JIE3HBIE UCKOIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €AMHCTBE Y4YEOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COLMATIA3AINHN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBa;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOHM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOW Y4YEOHOU MEsATEIBbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TOBEJECHHWE M TIOCTYNKU CBOUX TOBApHUIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHYECKOW pEakIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABIISIONIUE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOTHOM CPENION, O POJIM XMMHUHU B TOZHAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMU TEKCTaMH, CIPAaBOYHOMU
JUTEPaTypon, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIHCKOM



NESATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIICHHOCTH W YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHHUE K TPYAy M pe3yjbTaTaMm TPYJOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIMBUTyaIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NMpodhecCuOHATLHOM ASATENHHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEeM M MyTell UX pelIeHUs MOCPEICTBOM METOJ0B XWMHUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MUpA, U YHHBEpCAJIbHbIC YueOHbIE JeHCTBUS (TI03HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue AecTBUs:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



IPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
NOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX (DAKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYECHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUN 3HAaK (CMMBOJI JJIEMEHTAa), XUMHUYeckas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TIO3HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHUs, a TaKkXe B KAuyeCTBE OCHOBBI JJisi (OPMHUPOBAHUSA THIOTE3bI I10
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3YJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3IMyYHBIX BUIOB U (DOPM NpeACTaBICHUS, MOIYyYaeMylO U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOIyJIIpHAsl ~JIUTEpaTypa XHWMHUYECKOTO COJEP)KaHUS, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
uHGOpMaAIllMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHUs] HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKEHHUS
OTHOCHUTEJIBHO BBIMOJIHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIbHOW W MCCIEAOBATEIBCKOM  JIEITEIBHOCTH MNPU  PEUICHUH
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3unui (00CyXaeHusl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD», KOOPIUHAITUS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYHIECTBISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yJIbTaTa 3asBICHHOM IIEJIU, YMEHUE
MCIMOJI30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPE/IJIaracMbl€ B YCIOBUH 33 IaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAaHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJICKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKaUs peakiuil: peakiuu
COCMHEHUS, PEAKLUMH PA3JIOKECHUS, PEAKUUM 3aMEUICHUS, PEaKIUU
oOMeHa, K30- ¥ SHJIOTEPMHUUECKHUE PEAKIINH, TETJI0BOU A((EKT peakinmu,
AIpO aTOMa, JJIEKTPOHHBIM CIIOW aroma, aToMHas OpOWTallb, PaaUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBA3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(mpoueHTHas: KOHLIEHTpaIusi) B PacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

OTPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHALJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbicn [lepuogmueckoro 3akona [[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXPAHEHUSI MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTrajpo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpyrmma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckas cucremMa XuMuyeckux saemeHtoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij fA1pa, 00IlIee YUCIIO 3JIEKTPOHOB
U pacrpeesiCHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XUMAUYECKUX PEAKLINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
pPa3IMYHbBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 1o (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OIEPALMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IeHre, CUCTeMaTH3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB U XHUMHUYECKHX PEAKUIHM, €CTECTBEHHO-HAYYHbIE METOMIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CIENOBAaTh  IIpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  IOCYIOM W
7ab0paTOpHBIM  000pPYJIOBAaHMEM, a TaKXe TMpaBuUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHUSIMHA 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPEAETEHHON MAaCcCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh M MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
PACIIO3HABAHMUIO PACTBOPOB LIEIOYEH M KUCIOT C IOMOIIBIO HHANKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xonIty oOydenus B 9 kiacce nmpeIMeTHBIC PE3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTMOH, AaHHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOM AP HEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METALIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW PEAKLIHUH, MPEACIbHO JOMyCTUMAs
xoHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COCIIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKHX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IOHUMAHHWE: OMNHUCHIBATH U XapaKTePU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
pazMyath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OonbIMe TMEPUOABI, COOTHOCHUTH
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHSI  aTOMOB  XHUMHUYECKHX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJIEKTPOHOB W



pacnpeneneHue WX 0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenesiax MallbIX MMEePUOJIOB U TJIABHBIX MOJATPYII C y4ETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIMIME W CHCIHPUICCKUE XUMHUYCCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
HIeJI0YEH U COJIeH, TOJHBIE U COKpAIIEHHBIC YPaBHEHHUS PEaKIMii HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALEHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJIIO XUMHYECKOTO »JJeMeHTa 1o ¢opmylie
COCIMHEHH S, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia oOOpamieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH TI0 BBITTOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATeIbHOCTU — aHaJu3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMAaTHU3aIlMI0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 U3YyYECHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komiriectso Hacos JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NPOrpaMMbl Bcero ;(;);OTTPL‘:J"’HI’W ;[;g:)l;"l:;l'le(:lﬂ/le oOpa3oBaTe/ibHbIE pecypchl
Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bu6nuoreka [IOK
MPAKTUYECKOU IESITETbHOCTH https://m.edso0.ru/7f41837c
YyeJI0BEKa
19 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopoa. [lonstue 6 bubnnoreka IIOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bognopon.Ilonsitue o kucnorax 5 1 bubnuoreka [JOK
U COJISIX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka [IOK
OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HCOPTaHNYCCKUX CO€IUHEHUI

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

Hroro no paszneny 30

Pasnean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoB.

Xumu4deckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu

Ilepronnueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7
XUMHYECKHX d1eMeHToB /1. H.
MenneneeBa. CTpoeHue aTroma
3.2 XuMHUYECKasi CBS3b. 8 1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

but6mmorexa [JOK



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

https://m.edsoo.ru/7f41837¢c

OKuCINTEIIBHO-
BOCCTAHOBHUTCJIILHBIC peaKL[I/II/I
Mroro no pasxexy 15 E;I[?sj?ﬁr%?:é(;ggﬁmwﬂc
PesepBHOE Bpems 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe PeaKIUA
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO0m1as xapakTepuCcTUKa XUMHUUECKUX 4 1 bubanorexa [JOK
' snemeHnToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
2| e ; B 10K
' PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bu6nunorexa LIOK
2.3 aneMeHTOoB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.edso0.ru/7f41636
COETMHEHUS
e | e o ; 1 ;B oK
' . PYIIEL. post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COEIMHEHUS
Hroro 1o pasneny 25
Pa3zpnen 3. Metayibl M UX COEIMHEHHS
. bubnuotexa [JOK
3.1 OO61mue cBO¥CTBa METAIIIOB 4 https://m.eds00.ru/7f412636
3.2 Baxuelimme MeTauTbl U KX COCTHHCHUS 16 1 2 Bubmorexa LTOK

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

Hroro no pazueny 20
Pa3znea 4. Xumus U OKpysKaomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOE Bpems 3 buGnuorexa LIOK

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

OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne W3yMeHHS  0GPAa3OBATEJIbHbIC
padoThI padoThI pecypebi
1 IIpeamer xumun. Ponb Xumuu B KU3HA 1 bubnuoreka [IOK
yeJjoBeKka. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHust ¢ 1ab0paTopPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYuctele BemiecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpa eckast pabota Ne 2
5 «I?a;,(HTePJIIqCHI/II(e iﬁece; (Ha mpumepe 1 bubmiorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [IOK
6 ATOMEL H MOTIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIEMEHThI. 3HAK1 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie 1 CII0KHBIE BEIIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
o | S oo | B 10K
PMYyIIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmoreka [{JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHOCHUTENbHAS MOJICKYJISIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 PusnyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckasl peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4yecTa, Macchl
17 BEILECTBA 10 ypaBHeHnmv; XUMHYECKHUX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakuui
| e e Busmorsa 101
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEeHa)
M. B. JI — Y4EHBIii-
19 swicroneancr. OSodee 1 Bu6mnorexa LIOK
1 JHCT i https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KonrtponsHas padora Nel no reme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB
21 Bosjfyy;a Kucnopon — snemenT u bubmorexa LOK
: https://m.edsoo.ru/ff0d448e
npoctoe BemiectBo. O30H
duznyeckue U XUMHUIECKHE CBONCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 oxcumax
25 masopumopmt n mpomsenmocrn Bu6miorera LIOK
patop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TennoBoit 3¢ ekt XxuMuueckoit bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPAaBHEHMH, IK30- U
OHIAOTEPMUYECKHUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yrob U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/f0d4cda
MPEAOTBPAIICHHUS
26 llonysenne n coupanne meropoma buGmorexa LIOK
e oip poaa, https://m.edsoo.ru/ff0d4ae2
W3y4EHHUE €r0 CBOHCTBY
7 Bonopoa — snemeHT u npocroe bu6mmorexa [IOK
BemecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojiopoa. [Ipumenenue Bogoposaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTAX U COMSIX bubmorexa LJOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl mosTy4eHust BOAOPO/1a B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
3 clonyuene n cobupanne nonopona Bumiorexa LIOK
i oUp A10pOZa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBONCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
o | e s Busorea 101
Bete My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
o Brruucnenus o0EM0B ra30B01;g o Bu6miorexa LIOK
ypa],a,HeHmO peaKiu Iia ocH https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 duznueckrue 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [JOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bona KaK paCTBOPUTCIIb. HaCI)IH_IeHHBIC

bubmuorexa [JOK

37 1 HEHACBIIIEHHbIE pacTBOphl. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 mo reme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnunoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KiIacCU(UKAIUS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue €CKHE CBOWCTBA
41 KI/ISIY:THHLI;IX z:g(iiilxl;ﬂaMg)oﬁeTimx bubnmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kimaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHU4YeCcKue CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
46 cnocotm monyeenin. nmmecki Bu6miorera LIOK
. yi ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubnmuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
48 I'eneTnyeckas cBs3b MEXKIY Kilaccamu bubnnorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O06001enre u cucTeMaTr3aIis 3HaHU bubnuoteka [JOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/00ad9a50

KonrtponsHas padora Ne3 o reme

https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK

50 OCHOBHBIGUI:J'IaCCBI HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHYECKHUX 31eMEHTOB. [IoHsaTHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cucteMa XMMHUYECKUX BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 [lepuoapl, rpymnmbl, MOATPYIIITHI BH6J_1HOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CocTaB aTOMHBIX bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 00010UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit EH6J,IHOTeKa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHA HAyKH U npakTuku. J[. 1. bubnuoreka [IOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB
58 XUMHYECKHX DJIEMEHTOB/ Egggﬁ;ﬁ;&gﬁ}é% daabs
Bcepoccutiickas mpoBepouHas pabota T '
59 Honnas xummudeckas CBs3b BH6J_IHOTeKa HOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHas XUMHYECKas bubnnorexa [JOK

CBA3b

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



https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00adaab8

61 KoBasieHTHast HENoOJsIpHAs XUMUYECKas 1 bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenenp okuceHHA 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE 1 bubnmoreka [JOK
peakiuu https://m.eds00.ru/00adb076
bubmuoreka [JOK
64 OxucanTenu 1 BOCCTAaHOBUTENU 1 https://m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 o teme 1 bubnmoreka [JOK
«CtpoeHue aroma. XUMUYECKAsI CBS3bY https://m.edsoo.ru/00adb486
66 PezepHbiit ypok. O6o0meHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK
CUCTEMaTU3alusl 3HAHUU https://m.eds00.ru/00ad9ch2
68 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka
n/n yp Bceero KO; TPOTBHBIC Hpgucnmeclme u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypebi
[Iepnonrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuoreka [JOK
XUMHUYECKHX 3eMeHTOoB /1. W. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEMI/I‘ICCKI/IX 3JIEMEHTOB 1 Bubmzorexa LIOK

.. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK

3 1 _

HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xuMuueckoil CBA3U U TUIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsnast padora Nel mo teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/eioB Kypca 8 Kiaccay

6 Knaccudukamms XuMruaecKkux 1 bu6mmoreka [JOK
pEaKUuMi 10 pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsgaTHE O CKOPOCTH XUMHUYECKOU

7 eaKIuu HOH?II?FI/IG 0 TOMOT'€HHEBIX U 1 bubmiorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 ®DaKTOpPHI, BIUAIONINE HA CKOPOCTh 1 bu6mmoreka [JOK
XAMHUYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE bubnnoreka [JOK

9 1 ]
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPOITUTHYECKON 1 bubnnoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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nuccornuani. CUIIbHBIE U CIIA0bIE
AJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS PeaKIIUA Bubmorexa HOK
p peakn https://m.edso00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN Bubmorexa HOK
p - https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIHI
XUMHUYECKHE CBOVCTBA COJIEH B CBETE
13 [IpEACTABIIEHAI 00 bubmiorexa LHOK
pel . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 Tloustue o runponuze coien bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTH3aIs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
IIpakTiueckas pabora Ne 1.
16 «I?GHIGHI/Ie 3Kcnpe UMEHTAJIbHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a49y
KonrponsHas padora Ne2 o teme
17 <<9J'I€Il:<) OJ'II/ITI/F‘IGCK&?I MCCOIMALNS bubmiorexa HOK
P A TCHATTHA. https://m.edsoo.ru/00addecO
XYMHUYECKUE PEeaKIIMH B PACTBOPAX)»
O01asa xapakTepucTUKa raJIoreHoB.
18 anl\lalnquKI;Ie CBI())ﬁCTBa Ha [IpUMEDPE bubanorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopo. ConsHast KUCIIOTa,
19 XI/IMII/)IquIi[I/IE cﬁoﬁcma OJIyYECHHE bubanorexa LIOK
’ yd > https://m.edsoo.ru/00ade104
IPUMCHCHUE
ITpakTnueckasa padora Ne 2 o Teme
20 «ﬁon eHue COIJ)I}IHOI\/'I KUCIIOTHI bubanorexa LIOK
yd . N ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBONCTBY»
Beruucienus no ypaBHEHUSAM
ypas bubmuotexa [JOK
21 XUMHUYECKHUX PEAKIIHid, €CIU OJIUH U3

peareHTOB JI1aH B U30BITKE

https://m.edsoo.ru/00ade488
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29 OO61mas xapakTepuCcTHKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.

23 Haxoxnenue cepbl U €€ COeTMHEHU N bubmuorexa [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK
bu3nYECKre M XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,

25 Q)HSHti[eCKI/IE u XI/II\EI/I‘ICCKI/IC CBOMCTBa bubmorexa HOK

’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba

26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnnorexa [HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEeH Cpeibl COETUHEHUSIMU
Cepbl

27 Brruucienue MaccoBO# J10IM BBIXOJ1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB

28 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B Iipupoe, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XAMHYECKHUE CBOMCTBA
AmMmuak, ero pusnyeckue u

29 XI/IMI/I‘ICC’KI/IG c(bl;oﬁCTBa MOJIyYeHUE U bubmorera [JOK

’ yd https://m.eds00.ru/00adf004
IPUMCHCHUE
[Ipaktrueckas padota Ne 3 o Teme
30 «ﬁon eHue al\fMI/IaKa H3y4YEHUE €ro bubmorera [JOK
Y > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY

31 A3oTHas Kucnora, e€ Gusndeckue u bubnuotexa [JOK

XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
. b K
32 Hcnonp3oBaHre HUTPATOB U COJIEH nomorexa [10

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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aMMOHHUS B Kau€CTBE MUHEPAJIbHbIX
ynoopenuit. XuMuueckoe
3arpsi3HEHUE OKPYKarolLle cpe/ibl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dhocdopa (V) u

bubmuoreka [JOK
33 bocopuas KHCIOTd, pusmicckue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYICHHE
Hcnons3oBanue pochatos B
KaueCTBE MUHEPAIILHBIX YA0OPEHUH. bubnmoreka [JOK
34 s .
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edso0o.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu E Ie[’ E)I/ISI/III)IGCKII)/IG Y XUMHYECKUE bubmorexa LIOK
pHpoZe, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. bu6mmorexa [IOK
Dkonorudyeckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcH0M yriiepoaa (1V)
37 VYronbHast KUCIOTa U €€ CoNn bubmorexa LIOK
https://m.edso0.ru/00ae006c
[TpakTiueckast pabota Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
38 _
KavecTBenHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe OHATHS 00
39 0 rpaHquCKHX BEIIECTBaxX Kak O Bubumorexa [IOK
P https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii u ero coeimHeHAs Eubmrorexa LIOK
P 4 https://m.edsoo.ru/00ae080a
[TpakTrueckast paborta Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnmuotexa [JOK

«BaxHeun1me HeMeTaluIbl U UX
COEIMHEHUS)

https://m.edsoo.ru/00ae0bf2
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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Kontponbnas padora Ne3 o teme

bubmuorexa [JOK

42 «Baxueire HeMeTaIbl U UX https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
2JIEMEHTOB — METAaJIJIOB.
Meramnueckas CBsA3b U bubnmoreka [JOK
43 .
METAJINYECKask KPUCTAIUITMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METAJIOB
XUMHYECKHE CBOMCTBA METAIIOB.
44 DIIEKTPOXUMUUECKUN PSIJI bubumoreka [IOK
P . p https://m.edsoo.ru/00ae1156
HANPSDKEHUH METAIIOB
OO6mrme crnocoObl MoTydeHHs
MeTaiuioB. Cruiasbel. Beraucienus mo
45 aBHEHUSIM XUMUYECKUX PEaKIUi bubmiorexa HOK
Yp PCAKIIIH, https://m.edsoo0.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COJCPIKHUT
IPUMECH
46 ITonsiTHie 0 KOPPO3UU METAIIOB Bubmiorexa IJOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
at IHenoumpre MeTanbl https://m.edsoo.ru/00ae14b2
48 OKcubl U THAPOKCUIBI HATPUS U bubnunorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiinme coefMHEHNS KaJILIIUS Bubumorexa [IOK
https://m.edsoo.ru/00ael15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUH
50 JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmorexa [IOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
53 [IpaxkTuueckas padora Ne 6 o reme bubmiorexa HOK

https://m.edsoo.ru/00aelae8
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"KECTKOCTL BOABI 1 METOEI €8
ycTpaHeHus"

54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

55 :

TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

56 Keneso https://m.edso00.ru/00ae1d86

57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bubmuoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6

58 O06o001IeHne U CHCTeMAaTH3AINS
3HAHUM
[TpakTuueckast pabota Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS»

Brruucnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3

60 peareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJTM BbIXOJa MPOAYKTa
peaxiuu

61 O06o0011eHre U cucTeMaTH3alus
3HAHUM
Konrtponsnas pabora Ne4 o treme

62 «Bakueime MeTaIbl ¥ UX
COETMHEHUS»

63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MTOBCEJHEBHOM KU3HH YEIIOBEKa https://m.eds00.ru/00ae3f50
XHMHYECKOe 3arpsi3HeHue bub6nuorexa [IOK

64 . :

OKPY’KaroIlEe cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B penieHnu bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
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9KOJIOTHYECKHUX l'IpO6J'ICM

https://m.edso0.ru/00ae4270

66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHU1 https://m.edso0o.ru/00ae0dOa
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHU1 https://m.eds00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» Xumus, 9 knacc/ ['abpuensu O.C., Octpoymos U.I"., Cnaaxos C.A.
AxkmmonepHoe oourectBo «M3aarenbetBo «lIpocBemienner

* Xumusi: 8-if kiacc: 0a30BbIl YPOBEHb: YUEOHUK; S-€ U3AaHue, nepepadoTaHHoE,
8 kiacc/ I'abpuensn O.C., Octpoymos U.I'., CnaakoB C.A. AKiioHEepHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA

Xumus. 8 ki1.: KoHTpospHBIE U IpOBepOUHbIE paboTh K yuebnuky O. C.
[Nabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u
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