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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro 001Iero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MpernofgaBaHus y4eOHOro npeaMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peAMETHOE CoJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINPEIETsAeT KOJUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHMs, a TakkKe TPeOOBAHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJICH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHUWE XUMHUH CJIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MaTEpPUAIBLHOM E€IUHCTBE MHPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UEJIOBEUECTBA — CBHIPbEBOM, SHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaIOIINXCS;

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

JlanHble HampaBlieHWS B OOYYEHMHM XUMUU OOECTICUMBAIOTCSA CIECIIM(PUKON
collepKaHusi  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



alalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Tare eé
pa3BUTHS.

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

CrpykTypa coaepxkaHHsl MPOrpaMmbl IO XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0o nmojaxoaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHW O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
IIOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMPEACTaBIEHUH 00 3JIEKTPOJIUTUYECKOW JUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YPOBHSL K JpYromy, BBINOJHAS (YHKUUM OOBSICHEHHS U IPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IPAKTUYECKOIO NMPUMEHEHUS U IOIYYCHHS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABIICHNAS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW NPHUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuUM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaromuil Mupy,
«buonorus. 5-7 knacce» u «du3uKa. 7 Kiacc.

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHUYECKOM HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
NEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMUMHUECKHUX
3HAHUN — BaKHEWUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUYCCKUX MOJIOKECHUM,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B
OpUOOLIEHMM K HAy4YHbIM METOJaM I[IO3HAHMS TP HW3YYEHUH BEILIECTB U
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHE NMPUOOPENU TaAKUE LIETH, KaK:



— (¢dopMupoBaHUE WHTEIUICKTYaJbHO pPa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

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

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAUEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o00med (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
TPAaMOTHOCTH, B TOM YHCI€ YMEHHA OOBSCHITH W OIICHUBATH SIBIICHUSA
OKPYXAaIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YYCHHUU
XUMHUH, TPUMEHSITh HMX TMpPHU PEIICHUU MpoOJeM B TMOBCEIHEBHON >XH3HU U
TPYAOBOH AESITENBbHOCTH;

— ¢opMmupoBaHHEe Y OOydYalOIIMXCA T'YMAaHUCTHUYECKUX OTHOIICHUIH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY TpOouUis U HAMpaBIEHHOCTH AajbHEHIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauyajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOHax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

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

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocHTeNbHAs MOJEKYJsIpHas Macca. MaccoBast JoJII XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKash PEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu 0OpalleHus ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YUECHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB O0O0pa3sLOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHU, NMPOKAIUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE Kene3a ¢ pactBopoM cosd meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, UCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0pOoaa.

TennoBort »h(dEKT XUMHUECKOW pPEaKlud, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPEaKkUWH. TOIUIMBO: yroiab M METaH. 3arpsa3HEHUE
BO3/yXa, YCWIEHHE MapHUKOBOTO 3P (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bopopon — nsneMeHT um mpocToe BemecTBo. HaxoxaeHnue Bomopoma B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. KucimoTsl u comnu.

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

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbl. OCHOBAHUS.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4ellOoBEKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCUJIOB:  coyeoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) U
HecosieoOpasyrommue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHUYECCKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMNPEIECICHUE CONEPKaHUS KUCIOPOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHMCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOJACHUE O0Opa3IlOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHHUE OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOI'O BEIIECTBA, B3aUMOJACHUCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIMOJb30BAaHUE BUJIEOMATEPUAIIOB),
uccieoBaHue OoOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  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/lJIa JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.



Iepuoanueckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. 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, KOTOpPhIe 00pa3yloT aM(pOTEPHBIE OKCHUIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoanueckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOPMBI
[Tepuonnueckoit cucrembl xumudeckux 3nemeHToB JI. . Menneneesa. [lepruoast
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauueckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€Hbli U
rpakJIaHUH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[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).

Mesxwcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIIOJIb30BAaHME KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

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

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3NUYECKUE BEIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.



['eorpadusa: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE MOPOIDI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIC PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIus

[lepunonnuecknii 3akoH. [lepuonnueckast cuctemMa XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB INIEPBBIX TPEX IEPUONOB, Kalus, KalblUUi H UX
COCIMHEHNH B COOTBETCTBUM C IIOJIOKEHUEM 3JIeMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHue BellecTBa: BHUIBl XWMHYECKOW CBSA3U. THIBI KPHUCTAIUTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BECIIECTB, OTHOCAIIMXCA K Pa3jIMYHbIM KJaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIUM 110 pa3InYHbIM MIPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpAaTUMOCTH, MO
YUacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE O TOMOrE€HHBIX M Te€TEPOre€HHBIX
peakuusx. [lonsatue o xaranuse. [lonsTne 0 XuMu4ueckoM paBHOBecuU. DakTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKONW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEILHON peakiuu. CocraBnenue YpaBHEHUHN

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuueckon cBsizu. Crenens aucconuranuu. CUabHBIE U Cl1a0dble AJIEKTPOJIUTHIL.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nuccormanuu. KauecTBeHHbIEe peakiini Ha MOHBL. [[oHSITHE O THAPOIU3E COECH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HEMeTasioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHWYECKON peakiuu
OT BO3ACHCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTH
pacTBOpPOB BEWIECTB, IMpoOLEcca AWCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BHUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,



WUTIOCTPUPYIOMIMX ~ NPU3HAKKW  TPOTEKaHUs  PEaKuil HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COSUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

Hemertanibl U MX coeinHEeHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTEHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETalllaMH, WIeJo4amMH). XJIOPOBOAOPO/I.
ConsHast KMCIOTa, XMMUYECKUE CBOMCTBA, MOJy4YE€HHE, NIpUMEHEeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OPraHW3M 4YEJIOBEKAa. BaXHeWIMe XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (QU3NYECKME M XUMHUYECKHE CBoicTBa (oOmme Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuu@uyeckue). XHUMHUYECKHE pPEaKIuH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KACIOTHI. COMM CEpHOM KUCIIOThI, KAYECTBEHHAsL PEaKLIMs Ha
cyabdar-uoH. HaxoxeHue cepbl U €€ COEIMHEHHA B Mpupojie. 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 CTENEHU OKHUCIICHHs. A30T, paclpOCTpPaHEHHE B MPUPOE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
¢duznyeckrue 1 XMMHUYECKHE CBOMCTBA, NoJyyeHue U npuMeHenue. Coiau aMMOHUS,
ux GU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MoJydyeHue, (U3NYECKUe U XUMUYECKUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  Clenu(uyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
yno0opeHnil. XuMrU4YecKoe 3arpsi3HeHUE OKPYKaIoIIel Cpe/ibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHYECKUE CBOMCTBA.
Oxkcug 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,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(duUKalMKM, pPACIpOCTpaHEHWEe B TNPUPOJE, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancop6Oiusa. Kpyrosopot yriepoaa B npupojge. OKCuabl yriaepoja, ux



bu3nUecKkne W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKHUBBIC OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (1V), rumoresa riao6anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
abdexT. YronbHas KucnoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MICTBE.

[lepBoHayanbHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroiab, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHl WX TepepaboTku (OEH3MH), UX pOJib B OBITY U TMPOMBIIUICHHOCTH.
[TonsiTie 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KMpaXx, OeKax, yriieBoJax — U X
poJiMi B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBONCTBA, IMOIY4YECHUE U
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpencraBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 6e30macHOro MCHoIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4ueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NYECKHUE U XUMHUUYECKHUE CBOICTBA
TaJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIOCHUE TIpoliecca OOyTiIMBaHUs caxapa IMoj JACHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakIuK Ha Cyabdar-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIECHHE C (PU3HMUYECKHUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcoeOUHEHUH (BO3ZMOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpeHUH, MoTyyeHue,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IPOBEACHHE
Ka4ueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3yUYCHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aMMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXHO  HCIOJB30BAHHE  BUAEOMATEPHUAJIOB), U3yyeHue  Mojelnen
KPUCTAUTMYECKUX peIIETOK anmMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4deHHe, COOMpaHHe, paclio3HaBaHUE U W3YUYECHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



MNPOAYKIMEW CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HKCHEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHeume HeMeTaIIbl U UX COCTUHEHUS.

MeTa/uibl 4 UX COCAMHEHMS

OO6m1as XxapakTepUCTUKa XMMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHue MeTauioB. MeTtaimdeckas CBS3b U
METaJUIM4YeCKasi  KpUCTAUIMYECKas  pemerka.  DJICKTPOXUMUYECKUM  psi
HanpspkeHuil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIIOCOOBI TIONTYy4YeHHUSI MeTauioB. [loHATHE O KOppPO3WHM METAIOB, OCHOBHEIC
CrocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
sanemeHToB . 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusznyeckue ¥ XMMUYECKHEe CBOMCTBA (Ha mpuMepe HaTtpus 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 anneMeHToB JI. 1. MenneneeBa, ctpoenue
HX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueimye coequHEHHS KalbIus (OKCHI, THIPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJFOMUHUN: TIOJ10keHUE B [leproindeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHue aToMa, HaxOKICHHE B npupone. Puznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXKJAeHUE B mpupone. Pusnueckue u
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, HW3y4Y€HHWE  pE3yJbTATOB KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHUs
Ka4ECTBEHHBIX PEAaKIMii HA WOHBI: MarHus, KajJbllHUs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HATpusl, Kalusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HUCCIICIOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIEHUE AKCIIEPUMEHTANIBHBIX 3aj1ad Mo TeMe «BakHelue
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa



BemecrBa u marepuansl B MOBCEIHEBHOW JXKHM3HM 4YesloBeka. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momMomib mnpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BeulecTs, nanee — [1JIK). Poixs xumun B perieHnn 3KoJI0ruuecKux
poOJieM.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmunie ceasu

Peanmnsanus MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(UKALUs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHUE, IMAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsii, MPOBOJIHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAast
peméTka, CruiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHbIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M10JIE3HbIE UCKOIAaeMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMM M JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA CHUCTEMON TO3WTHUBHBIX I[IEHHOCTHBIX OpHUEHTAUM W
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW 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 HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOUM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJECHHWE M TIOCTYNKU CBOUX TOBApHUIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHYECKOW pEakIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONINE
OCHOBY I IOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJIOJaeMBIX MPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHIO W TIO3HAHUIO, JI00O03HATENHHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIBCKOU



NESATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH M YPOBHSI OOy4YEeHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIMBUAYAJIbHOW TPACKTOPUHU MPOJIOHKEHUSI 00pa30BaHuUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOIHON CPENOH, I MTOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHOM ITPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U TO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOpbIE 0OOecrneurnBaloT (QopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

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



IPU3HAKH, YCTAHABJIMBATh B3aWMOCBS3b C APYIMMH IMOHSATUSAMM), HCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecce TMO3HAHUA TOHATHS (MPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja U ypaBHEHHE
XUMHUYECKON peaKIny — MpU PeIIeHUU Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUM,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3BIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3IMuYHBIX BUIOB U (HOPM MPEACTABICHUS, MOTYYaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHAasl JIUTepaTypa XUMHUYECKOrOo COJAEpXKaHMs, CIpPaBOYHbIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
yueOHBIX U MO3HABATENbHBIX 33Ja4 ONpeneIEHHOro TUIa, MPUOOPETEHHUE OIbITa B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMY MpeAcTaBiICHUS UHPOPMALIK U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAOLIEH MPUPOJHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



YMEHHs 3aJlaBaTh BOINpPOCHI (B XOJie auanora W (WJIH) JUCKYCCUH) IO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS TPEAJIOKEHHON 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

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 MHEHHUSIMH, «MO3TOBBIC IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

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

HNPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTEIBHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JEATEIBHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €r0  HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kiiacce nmpeMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUECKOTO JIEMEHTa B COSAMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJICKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKaUs peakiuil: peakiuu
COCMHEHUS, PEAKLUHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUuu
oOMeHa, 3K30- M SHJOTEPMUUYECKHIE PEAKIINH, TEIUIOBOM P (HEKT peakinmu,
AP0 aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHasi OpOWTalb, PagUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBA3b,



WOHHAsl CBfA3b, MOH, KaTHOH, aHUOH, PACTBOpP, MAaccoBas JI0Js BelleCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKHX TOHATUA W
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica llepuoamueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXpPAHEHUSI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabnuuHyio (opmy Ilepuognueckoit
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 «llepuonuueckass cucrteMa XumMudeckux »snemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 PIECKTPOHOB
U pacrpeesiCHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBY YYacCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
pPa3IMYHbBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — Ui U3Y4YEHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHil, €CTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CIENOBATh  IpaBWJaM  I[OJIb30BAHUS ~ XMMHUYECKOW  MOCYIOW W
7abopaTOpHbIM  000pYJIOBaHMEM, a TaKXe IMpaBuUjiaM OOpalleHusl ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHMSMU 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPEAETEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIJAHUPOBAaTh W IPOBOJUTH  XMUMHUYECKHE  OKCHEPUMEHTHI IO
PACIIO3HABAHHUIO PACTBOPOB LIETIOYEH M KUCIOT C IOMOIIBIO HHAUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xoHI1y 00yueHus B 9 Kjacce npeIMETHBIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTMOH, AaHHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOU 3 heKT
peakiuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTEb,  BOCCTAHOBUTEIIb,  OKHCIEHWE U  BOCCTAHOBIICHHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METALIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM PEaKUHH, NPEAETbHO JIOMyCTUMAas
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;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKHX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh
Tabauynyo Gopmy Ilepuogmdeckoid CUCTEMBbI XMUMHYECKUX DJIEMEHTOB:
paziIuyarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCIIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHMSI  aTOMOB  XHUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsia  sijapa, oOImee 4YUCIO SJICKTPOHOB M



pacmpeiesieHne WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npenesax MallbIX MEePUOJIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

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

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CIEeNU(PUICCKHE XUMHUYCCKUE
CBOMCTBAa TIPOCTHIX MW CIIOXHBIX BEIIECTB, TMOITBEPXKAAas OIMCAHUC
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JHUCCOIUAIIANA  KHUCIIOT,
HIeJI0YEH U COJIeH, MOJTHBIE U COKpaIIEHHbIC YPaBHEHUS PEeaKIUid HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopMmyIe
COCIMHCHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IMTPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpameHus ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO H COOMPAHHIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

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

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITMTEIBHON JIEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISIBICHUE
IPUYUHHO-CJICJACTBEHHBIX CBS3€H — JUIA M3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u Kontpo e Tpak ccKe JuiekTpoHHbIE (UG POBHbIE)
/ e orpa HTPOJTBLHDI THHecKkn odpa3oBarte e pecypc
n/n TeM MPOrpaMMbl Bcero paGoThI paGoThi pa3zoBaTejibHbIE PeCypChl
Pazpen 1.
XuMusg — BakHas 00/1acTh

11 €CTECTBO3HAHMS U 5 2 bubnnoreka IIOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

yeJIOBEKa

19 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 1 bubnmnorexka HOK

' 00 oxcuagax https://m.edso0.ru/7f41837c
29 Bonopon.Ilonsitue o kucnorax 5 1 bubmuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 11 1 1 bubmmorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/IC.]Il/lTe.]II)HO-BOCCTaHOBI/ITeJIbHl)le pealcm/m

Ilepuoauueckuii 3aK0H U
Ilepronnueckas cucrema
XUMHYECKHX 3j1eMeHToB J[. 1.
MengeneeBa. CTpoeHue aroma

3.1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c
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Xumudeckas CB3b.

bu6nuoreka [IOK

3.2 OKHCIHTENBHO- 8 https://m.edso0.ru/7f41837¢

BOCCTAHOBHUTCIILHBIC peaKHI/II/I

bu6nmoreka [IOK

Wroro o pazeiny 15 https://m.eds00.ru/7f41837¢
P 3 bu6nuoreka [IOK

€3CPBHOC BpEM:1 https://m.edsoo.ru/7f41837c
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca 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
Htoro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
2 | e e ; B 10K
' PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
bubnunorexa LIOK
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 https://m.eds00.ru/7f41a636
COEIMHEHUS
re | o o ; : , B oK
' . PYIIEL post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl 1 MX COeIMHEHHUS
3.1 OO01Me CBOMCTBA METAJIIOB 4 bubmmorexa LJOK

https://m.edsoo.ru/7f41a636
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bubnmoreka [IOK

3.2 Baxneiime MetTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3znea 4. Xumusi 1 OKpysKaomas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€IIOBEKA 3 Bubmorexa HOK
. https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmzorexa HOK

https://m.edsoo.ru/7f41a636
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INOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

KoaunuecTBO 4acoB

KonTpoan

IMpakTuy

Jara

DJIeKTPOHHBbIE HU(POBHIE

Tema ypoka o0pa3oBaTejibHbIE
n/m Bcero HbIE ecKme U3yYeHust
pecypchl
padoThI padoThI
[Ipenmer xumuu. Poiap XuMUM B KU3HU YEJIOBEKA. bu6nmorexa [IOK
. Tena u BemecTBa 0 0 03.09.2024 https://m.edsoo.ru/ff0d210c
2 [TousaTre 0 MeETOAaX TO3HAHUS B XUMUH 0 0 03.09.2024 Bubmorexa HOK
T https://m.edsoo.ru/ff0d227e
3 Tebanaromn i oGpancmn e 0 1 10.09.2024 ~ Dubmorexa LIOK
patop P paiil o https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
Uucreie BemecTBa U cMecH. CriocoObl pa3aeieHus bubnnorexa [JOK
4 cMecei 0 0 10.09.2024 https://m.edsoo.ru/ff0d26ca
IIpakTyeckas padora Ne 2 «Paznenenue cmeceit bubmmoreka HOK
5 - 0 1 17.09.2024 .
(Ha mpuMepe OYUCTKU TOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubmmoteka IIOK
6 ATOMBI U MOJIEKYJIBI 0 0 17.09.2024 hitps://m.edsoo.ru/f0d2a6e
XHUMHUYECKHUE DJIEMEHTBI. 3HaKH (CUMBOJIBI) bubmmoreka IIOK
! XUMHUYECKHUX IJIEMEHTOB 0 0 24.09.2024 https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoxHbIE BELlECTBA 0 0 24.09.2024 bubmorexa LOK
T https://m.edsoo.ru/ff0d2a6c
bubnunoreka LIOK
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 0 0 01.10.2024 https://m.eds0o.ru/f0d2d50
3aK0H IOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYCCKas Bubmiorexa [IOK
10 dbopmyna. BaaeHTHOCTh aTOMOB XUMHUYECKHX 0 0 01.10.2024 https://m.edsoo.ru/ffod2eae
HIIEMEHTOB
11 OtHocuTenbpHas aToMHas macca. OTHOCHUTENbHAS 0 0 08.10.2024 BI/I6J'-II/IOTeKa HOK
MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMUYECKOTO 3JIEMEHTA B 0 0 08.10.2024 bubnuorexa [JOK

COEIUHEHUU

https://m.edsoo.ru/ff0d350c
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bub6nmoreka [IOK

13 KonunuecTtBo BemectBa. Mosb. Mossipaast macca 15.10.2024 https://m.eds00.ru/f0d5230
®Ou3nvecKue U XUMUYECKHE SIBICHUS. X UMUYECKas bubmuorexa [{OK
14 peaxkuus 15.10.2024 https://m.edsoo.ru/ff0d37fa
[Ipu3Haky ¥ ycaoBusl IPOTEKAHUS XUMUYECKUX bubmmoreka [JOK
15 peaxiuii 22.10.2024 https://m.edsoo.ru/ff0d3al6
3aKOH COXpPaHEHMsI MACChI BEILIECTB. XUMHUECKHE bubnmnoreka HOK
16 YpaBHEHUs 22.10.2024 https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KoiMyecTBa, Macchl BELIECTBA 110 05.11.2024 Bbu6moteka [JOK
YpPaBHEHUSIM XUMHUYECKUX PEaKUU o https://m.edsoo.ru/ff0d5708
18 Kiaccudukanuss XUMHUYECKUX peakiuii (COSTMHCHHSI, 05.11.2024 bubanoreka [JOK
pasIoKeHMs, 3aMeleHUsI, 0OMEHA) o https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBII-IHUIUKIIONEIUCT. 12.11.2024 bubnuorexa [IOK
O06o001IeHre U cucTeMaTu3alus 3HAaHUN o https://m.edsoo.ru/ff0d40c4
20 KonTpoubsnas padora Nel o reme «Bemecrsa n 12.11.2024 bubmmnoreka [HOK
XUMHYECKHUE PEAKIIH o https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cMmech razos. CocrtaB Bo3ayxa. Kuciopon 19 11.2024 bubnnorexa [JOK
— 3JIEMEHT U MpocToe BemecTBo. O30H T https://m.edsoo.ru/ff0d448e
OuznyecKkue 1 XUMUYECKHE CBONCTBA KUCIOPOa Bubmorexa IIOK
22 (peakuuu okucienus, ropenue). [lonstue 06 19.11.2024 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoObI Moy4eHus KHCIopo/ia B 1a00paTOpuu 1 bubnuotexa [JOK
23 26.11.2024 .
IPOMBIIUICHHOCTH. [IpUMeHeHue Kuciaopoa https://m.edsoo.ru/ff0d497a
T . .
2% o H;g;gﬁ;ﬁi&mgﬁ:;? oo el 26.11.2024 ~ buomioreka [JOK
p yP ’ - https://m.edso0o.ru/ff0d4790
SHIOTEPMHYCCKHUX PEAKITHIX
TormumBo (HedTh, yroias U MeTaH). 3arps3HeHne bubnuotexa [JOK
25 03.12.2024 .
BO3/yXa, CIIOCOOBI €ro MPeJOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
IIpakTuyeckas padora Ne 3 o reme «llonyuenue u bubmuoreka [IOK
26 . 03.12.2024 .
coOupaHHe KUCIOPO/Ia, U3YUYEeHUE eT0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — aneMeHT u npocToe BEMIECTBO. 10.12.2024 bubmuoreka [IOK

Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0
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duzndyeckre U XUMHUYECKIE CBOMCTBA BOAOpOJIa.

bubnunorexa LIOK

28 [Ipumenenue Bogopoaa 10.12.2024 https://m.edsoo.ru/ff0d4ddo
29 [ToHsiITHE O KUCIOTAX U COJIAX 17.12.2024 buGnuorexa LIOK
- https://m.edsoo.ru/ff0d50d2
bu6nmoreka [IOK
30 Crioco0slI MosTydeHus BOAOPOa B 1TaOOpaTopuu 17.12.2024 https://m.edsoo.ru/ff0d4ddo
IIpakTnyeckas padora Ne 4 o reme «llonyuenue u bubnmnoreka HOK
31 . 24.12.2024 .
cobupaHue BOJOpOa, U3yUYECHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. " bubnuoreka [IOK
32 MonsipHblii 00bEM ra30B. 3aK0H ABOTAAPO 24.12.2024 https://m.edsoo.ru/ff0d542e
Brruucnenus 00b€Ma, KOJTUYECTBA BEIISCTBA r'a3a 1o bubnuoreka [{OK
33 N 14.01.2025 .
€r0 M3BECTHOMY KOJIMUECTBY BEIIECTBA MM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 005EMOB ra3oB MO YPaBHEHUIO PEAKIIUU 14.01.2025 bubmmorexa [JOK
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHH ra30B T https://m.edsoo.ru/ff0d5708
. bubmmoteka IIOK
35 dusnueckre 1 XUMHUUECKHUE CBOIICTBA BOJBI 21.01.2025 hitps://m.edsoo.ru/ff0d587a
. bubmmoteka IIOK
36 CocraB ocHoBanui. [ToHsTHE 00 HHIUKATOPAX 21.01.2025 https://m.edsoo.ru/ff0d59e2
B .H
37 wemacumennbe pacraope. Macconas 1o 28010005  brbmmotera LIOK
’ o https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
II °
38 ((ﬁ;;‘:::;i’;gep SSCOTTBi)i)v;BSCHSHTpeeB;ZHéHHOﬁ 28.01.2025 bubmuorexa [IOK
N N i o https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JI€l paCTBOPEHHOIO BEILIECTBA»
39 Kounrpoabnas padora Ne2 mo teme «Kucnopo. 04.02.2025 BI/I6J'-II/IOTeKa HOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KiaccudUKaIys, HOMEHKIATypa 04.02.2025 bubmnorexa [IOK
) ’ ’ T https://m.edsoo.ru/ff0d664e
a1 [ToryueHnue 1 XuMUYECKHE CBOMCTBA KUCIOTHBIX, 11.02.2025 bubmuorexa [IOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB T https://m.edsoo.ru/ff0d664e
42 OcHoBaHuUsI: COCTaB, KiIaccu(uKaIisi, HOMCHKIaTypa 11.02.2025 buGnnorexa LIOK

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d55a0
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bub6nmoreka [IOK

43 [TonydyeHnne u xuMuyeCKne CBOMCTBA OCHOBAHUM 18.02.2025 https://m.edsoo.ru/ff0d67ca
. bu6nmoreka [IOK
44 Kucnotsr: cocraB, kitaccugukaiys, HOMEHKJIATypa 18.02.2025 https://m.edsoo.ru/ff0dfee?
. bubnunoreka LIOK
45 [Tony4yeHue u XMMHUYECKHUE CBOMCTBA KHCIIOT 25.02.2025 https://m.edsoo.ru/ffodfee?
Conu (cpenHue): HOMEHKJIATypa, CocoObI bubmmoreka [JOK
46 ® 25.02.2025 .
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
I o6ora N\e 6. P
47 31(1():?6(;1]/141:4{2;];:;5?1:1)(0:;;{;1; o TeeI;Z}ZIOeCHOBHHe 04.03.2025 Bubmiorexa LIOK
. R https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAHUYECKUX COCTHHCHUI
48 I'eneTnyeckas CBsI3b MEXKIY K1accamu 04.03.2025 EI/I6J'II/IOTeKa HOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
O06o001IeHNEe U CUCTEMAaTH3aIisl 3HAHUH 110 TeMe bubnuoreka [IOK
49 " on 11.03.2025 .
OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEAVNHEHUN https://m.edsoo.ru/00ad9ch2
KonTpouabsnas padora Ne3 o reme "OcHOBHEBIE bubmmnorexka HOK
50 - 11.03.2025 .
KJIACChl HEOPTaHUYECKUX COEAUHEHMI https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKN KIACCU(DUKAITUU XUMHUIECKUX bubnunorexa LIOK
51 18.03.2025 ]
271eMeHTOB. [IoHATHE O Irpynnax CXOAHBIX HJIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema 18.03.2025 bubmmnoreka HOK
xumuueckux anemenToB J[. . Menneneena e https://m.edsoo.ru/00ada52c
bubmmoteka IIOK
53 [Tepuoasl, TpyIIIbI, MOATPYIIIBI 01.04.2025 hitps.//m.eds00.ru/00ada52c
54 Crtpoenue atoMoB. CocTaB aTOMHBIX siziep. M3oTombl 01.04.2025 bubmaorexa LIOK
) ) T https://m.edsoo.ru/00ada342
CTpoeHHE IEKTPOHHBIX 000I0YCK aTOMOB
- but6mmorekxa [IOK
55 sanemeHToB [lepuoguueckoit cucremsr /. U. 08.04.2025 https://m.edsoo.ru/00adasbe
Menneneena
XapakTepHuCcTHKa XUMHUIECKOTO JJIEMEHTA 110 €Tr0
. but6mmorekxa [IOK
56 nonoxkenuto B [lepuoanuaeckoii cucreme . U. 08.04.2025 https://m.edso0.ru/00adag24
Meunneneena
57 3navenue [leproanveckoro 3akoHa JijIsl pa3BUTHS 15.04.2025 but6mmorekxa [IOK
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Hayku ¥ nipaktuku. [{. 1. MenpaeneeB — y4EHbIid,
Nearor U rpaxaaHuH

https://m.edsoo.ru/00ada96e

58 DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX 1 15.04.2025 BI/I6J'.II/IOTeKa HOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmorexa [IOK
59 Honnas xuMHuueckas CBs3b 1 22.04.2025 https://m.edsoo.ru/00adac34
bubnunorexa LIOK
60 KoBasieHTHast moIsipHast XMMHUYECKasi CBS3b 1 22.04.2025 https://m.eds0o.ru/00adaabs
bubnuoreka [IOK
61 KoBanenTHast HenossipHasi XUMHUYECKasi CBA3b 1 29.04.2025 https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 CreneHb OKUCICHUS 1 29.04.2025 https://m.edsoo.ru/00adae28
bubnunoreka LIOK
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIBHBIE PEAKIIUU 1 06.05.2025 https://m.eds00.ru/00adb076
bu6nmorexa LIOK
64 OKHCITUTENIN ¥ BOCCTAHOBUTEIIN 1 06.05.2025 https://m.edsoo.ru/00adb076
65 Kourpoasnas padora Ne4 o reme «CtpoeHue 1 13.05.2025 bubnnorexa [JOK
aroMa. XUMHUYECKasl CBS3h) T https://m.edso0.ru/00adb486
O06o011eHne 1 cucTeMaTu3alys 3HaHUH 10 TeMe « bubmmoreka HOK
66 1 13.05.2025 .
[TepBoHavyaIbHBIE XUMUYECKUE TTOHATHS https://m.edsoo.ru/00adb33c
O06001eHre U cucTeMaTU3aIKs 3HaHUH 110 TEME:
67 «BaxHelue npeacTaBUTENN HEOPTaHUYECKUX 1 20.05.2025 bubmorexa LOK
o https://m.edsoo.ru/00ad9ch2
BEIIICCTBY
O06001enre u cucTeMaTU3aIys 3HaHUH 110 TEME:
68 «Ilepuognyeckas cucreMa XMMUYECKUX JIEMEHTOB /1. 1 20.05.2025 but6mmorekxa [IOK
N. MengaeneeBa. CTpoeHue aTOMOB. XHUMUYECKast T https://m.edsoo.ru/ff0d61c6
cBs13b. OKHCIUTENHHO-BOCCTAHOBUTENLHBIE PEAKITUN
OBIIEE KOJIMYECTBO YACOB ITO TIPOTPAMME 68 Kp-4 IIP-6
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Yyeonnk Xumus 8 kinacc bazoBeiit ypoenb ®@I122 [Ipocsemenue 2024 roq YMK
Xumus ["abpuensa O.C., OctpoymoB WN.I'., CiagkoB C. 8-9 kimacc ABTOpbI
[Madpuensn O.C., Octpoymos U.I'., Cnankos C.A.

Yyeonnk Xumus 8 kinacc bazoserit yposenb ®@I122 [Ipocsemenue 2024 roq YMK
Xumus ["abpuensa O.C., OctpoymoB WN.I'., Cnankos C. 8-9 kimacc ABTOpbI
["a6puensn O.C., Octpoymos WN.T"., Cnankos C.A.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Metonnueckoe mocodre mpeHazHaueHo JUIsl YIUTeNel, paboTaromux mo
y4eOHUKY XUMUU 11 8§ Kiacca oOiieoOpazoBarenbHbix opranuzanuii O. C.
["abpuensna, . I'. Octpoymosa u C. A. Crnaakosa.

Xumust. 8 ki1.: KoHTposIbHBIE U TPpOoBEpOUYHbIe paboThl K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u
ap. - M.: Ipoda, 2007.

Metoaudeckoe mocodue mpeaHa3HavueHo JI YUYUTENeH, padoTalomuX Mo
y4eOHUKY XUMUHU 7151 9 kiacca o61eoOpazoBaTenbHbiX opranuzanuii O. C.
I"a6puensna, 1. I'. Octpoymona u C. A. CnagkoBa.

Xumust. 9 ki1.: KoHTposbHBIE U TPOBEpOUYHBIE padoThI K yueOHuKy O. C.
[Mabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: JIpoda, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

[Topran dbynaameHTaibHOTO XUMUYecKkoro oopazoBanusi ChemNet.
Xumudeckas nHpopManronHas cetb: Hayka, o6pa3oBaHue, TEXHOJIOTHH
http://www.chemnet.ru I'azeta «XuMus» ¥ CaliT AJIs yUUTEIIS
«S uay HA ypOK XUMUD)
http://him.1september.ru Equnas komnexmus L{TOP:
[IpenmeTHast KOIIEKIUA « XUMUS
http://school-collection.edu.ru/collection/chemistry EcrecTtBenno-
Hay4JHBIE SKCITepuMeHThI: XuMus. Komneknus Poccutickoro
00111e00pa30BaTEILHOTO TOpTaJia
http://experiment.edu.ru AJIXMMMUK: caiir
JLYO. AnuxGepoBoii
http://www alhimik.ru Bcepoccuiickast onuMIinaaa
IIKOJIBHUKOB 110 XMMHUH
http://chem.rusolymp.ru Opraawueckast XUMUS: 3JIEKTPOHHBIH
Y4€OHUK JIJIs1 CPETHEH MITKOJIBI



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw

http://www.chemistry.ssu.samara.ru OCHOBBI
XMMHHU: SICKTPOHHBINA YICOHHUK
http://www hemi.nsu.ru OTKPBITII KOJUTEIK: XUMHUS
http://www.chemistry.ru JlucraniponHas oJIMMIIMaaa
10 XUMHH: TeJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHBIN
IPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry Jucra
HITMOHHBIC SBPUCTHUCCKHE OJIMMITHABI TIO XHMHH
http://www eidos.ru/olymp/chemistry 3anumaren
bHAsT XUMUS
http://home.uic.tula.ru/~zanchem 13 onsita paboTel yunurtes
xumun: cait H.}FO. CeicManoBoii
http://sysmanova.narod.ru Kabuner xumun: cait JI.B.
PaxmaHnoBou
http://www 104.webstolica.ru Knaccudukarus XuMHIECKUX
peakuuii
http://classchem.narod.ru KouTpen — Xumus 11 BceX: yueOHO-
UH(OPMAITMOHHBINA CAaUT
http://kontren.narod.ru Matepuaisl kadeapbl GU3MUECKON U KOJUTOMTHOM
xumun KOXHOTO (eiepaibHOTO YHUBEPCUTETA
http://www.physchem.chimfak.rsu.ru Meronuka o0y4eHHst XUMUAU: CAUT
kadenpsl xumun HI'TTY
http://mctnspu.narod.ru Meroandeckoe 0ObETMHEHUE YIUTEICH
xumnn CeBepo-BocTouHoro okpyra ropona MockBbl
http://bolotovdv.narod.ru HanoMeTp: HAaHOTEXHOJOTHYECKOE
COO0IIECTBO
http://www. nanometer.ru OH1aiH-CIIPaBOYHUK XUMHUYECKHUX 3JICMCHTOB
WebElements
http://webelements.narod.ru IMomynspuas 6ubIHOTEKA
XUMHYECKHX JJIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHBIC U CITPABOYHBIC MATEPHAIIBI 110
XUMHH
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumuun
http://chemworld.narod.ru Caiit «Buptyansnas
XUMHYECKast KO
http://maratakm.narod.ru Caiit «Mup xumum»
http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu
http://www.xumuk.ru Xumudeckas crpannuka SIpocinaBckoro L{enTpa
TEJICKOMMYHUKAIUK 1 HHPOPMAIIMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii moprat
ChemPort.Ru



https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://home.uic.tula.ru/~zanchem&sa=D&usg=AFQjCNEPuDx7Bj2GEjEDPe5DcCTiWbUmkw
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://kontren.narod.ru&sa=D&usg=AFQjCNFWSYaz6mQsxIWLW6n0WSaHv6aLgg
https://www.google.com/url?q=http://www.physchem.chimfak.rsu.ru&sa=D&usg=AFQjCNGFv9A2UXVjEOBB5uNdIfRM98Tu7Q
https://www.google.com/url?q=http://mctnspu.narod.ru&sa=D&usg=AFQjCNFX-ODwhccc6tp4iYcGpGpknd5M1g
https://www.google.com/url?q=http://bolotovdv.narod.ru&sa=D&usg=AFQjCNHPRtogB82_NQYEVsZaVPoRdlNn9Q
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.xumuk.ru&sa=D&usg=AFQjCNGijKO1dbIuDUftxmGa7cgW-EKmZg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg

http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yaeOHbIe 1
CIpaBOYHBIC MATEPHUAIIBI
http://www himhelp.ru Xumus: Matepuansl «Bukuneaun» — cBOOOIHOMN
SHIIUKIIOTICTUH
http://ru.wikipedia.org/wiki/Xumus Xumus s BCeX: WITIOCTPUPOBAHHbBIC
MaTepHuaJjbl 110 00IIeH, OpraHu4YecKol U Heopranudeckon xumun http://school-
sector.relarn.ru/nsm Xwumust u xu3Hb — XXI BeK: Hay4HO-TTOMYJISIPHBIH
KypHAT
http://www.hij.ruXwumo3a: cooOmecTBo yuuteleld XuMuu Ha mopraie «CeTb
TBOPYECKUX YUUTEIECH»
http://it-
n.ru/communities.aspx?cat_no=4605&tmpl=com [IkonsHIKaM O
XUMUH: CalT XuMudeckoro dakynpreta Antl'Y
http://www chem.asu.ru/abitur DiekTpoHHas 6HOIHOTEKA ITO
XUMHUHU M TEXHUKE
http://rushim.ru/books/books.htm Dnekrponnas OndIMOTEKA YICOHBIX
MaTepHAaJIOB 110 XUMHHK Ha rmoprane Chemnet
http://www.chem.msu.su/rus/elibrary DmeMeHTBI )KU3HU: CAUT YIUTEIISI
xumuu M.B. ConoBbeBoii
http://www.school2.kubannet.ru Dumuknoneaus «IIpupoaa Haykm»: XuMus
http://elementy.ru/chemistry



https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://www.hij.ru&sa=D&usg=AFQjCNGKeEAGmT5nxuBnu73DX6_muvt6qA
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA
https://www.google.com/url?q=http://www.chem.msu.su/rus/elibrary&sa=D&usg=AFQjCNFkCT2L_84D1Y3QO8isBaH19H1WRw
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q
https://www.google.com/url?q=http://elementy.ru/chemistry&sa=D&usg=AFQjCNHliTdhUtOyI4xbizaeBebdanvH_Q
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