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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XHMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (ermepanpHOl pabodeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIMY MPENoJaBaHusl yI4eOHOTo IpeaMeTa « XUMUsDY
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMHHU JaéT TPEACTaBICHHUE O IEJIX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
MpeaMeTa, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
NpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHUHU, OMNPENEISET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYarolmuxcsi, ONpeaeNseT BO3MOXHOCTH IMpeaMeTa Ui
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBAaHUU K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs PEAMETA U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETLHOCTH O0O0YyYarolerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIOIMHU BEIIECCTB B MPUPOJE, O MyTAX PEHICHUS TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JIJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYUYHON IPAMOTHOCTH O0YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeaMeTa, KOTOpPbIM  ABISETCS  MeJarorudyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHYECKOM JIMCCOIMAIlMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXaoluil Mup»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOHM KYJBTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM TIIO3HAHUS TMPU MU3YYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTb OOy4YEeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOydaromuxcss K CaMOCTOSITEIbHOM IMO3HABATEIbHON JESATENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOIIEr0 MHpA, MCHOJIb3Yysl 3HAHUS W ONBIT, MOJYYEHHBIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJeco00pa3HOro MOBEACHHUS B OBITY M TPYIAOBOM JEATENbHOCTH B UEISIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Npo(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOyueHus.

OOmee YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponbs XumMun B KU3HU YesIOBeKa. XUMUA B CHCTEME HayK. Tena u BemecTBa. Pu3sndyeckre CBOMCTBA
BEILECTB. ArperaTHoe cocTosiHue BewecTB. [IoHsTHe 0 MeTogax no3Hanus B Xumun. Yuctele BemecTBa U cMecu. CrocoOsl
pa3aeieHus: cMeceil.

ATOMBI 1 MOJEKYJIBl. XUMUYECKHE IEMEHTBI. CHMBOJIBI XUMUYECKHUX AJIEMEHTOB. [IpoCThIe U CIIOKHBIE BEILECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckass ¢popmyna. BalleHTHOCTP aTOMOB XMUMHUYECKHMX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.
OTtHocuTenbHas aTtomMHass Mmacca. OTHOCUTENbHAsh MOJIEKYJsipHass macca. MaccoBas J0JiI XUMHYECKOTO 3JIEMEHTa B
COCIMHECHHH.

KonunuectBo BemectBa. Moabs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA, MACChl M YHCIIA CTPYKTYPHBIX €IMHULL
BellecTBa. Pacuérel mo gopmysiaM XUMHUYECKUX COSTUHEHUM.

duznyeckre U XUMHUYECKHUE SIBICHHUS. XUMHUUYECKas peakuus M €€ MpU3HaKU. 3aKOH COXPAaHEHUs MacChl BEILLECTB.
Xumnueckue ypaBHeHus. Kiiaccudukanus XuMUYecKux peakuui (COeIMHEeHUs, pa30KeHHs, 3aMEIeHHs, O0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMUYECKOH MOCYI0H, TpaBuIaMu paboThl B 1abopaTopuu ¥ mpruéMamMu oOpalieHus ¢ J1abopaTopHbIM
000pyIOBaHMEM, H3YYEHHE M ONucaHue (U3MUYECKUX CBOMCTB OOpa3LOB HEOPraHMYECKUX BEIIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBIIEHWE BOCKA, TasHUE JIbJla, PACTUPAHME caxapa B CTyNKe, KUIEHUE U KOHJACHCALMS BOAbI) U
XUMHUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE MEIHOM MPOBOJIOKHM, B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) SIBICHHIA,
HaOJII0/ICHUE U OMHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pas3iokeHHue caxapa, B3aUMOJCICTBHE CEpHOM
KHUCIIOTBI C XJIOpUAOM Oapus, paznoxenue rugapokcuna meau (1) mpu HarpeBanum, B3anMoIelCTBHE Kelie3a ¢ paCTBOPOM
comu meau (ll), mzyueHue cmocoOOB pazleneHus cMecel: ¢ IMOMOIIbI MarHuTa, (UIBTPOBAHHUE, BBINAPUBAHMUE,
JUCTUIUIALIMS, XpomaTorpadusi, MPOBEACHHE OYMCTKH TOBAapEHHOW COJM, HAONIOJEHUE U OINUCAHUE pEe3yJIbTaTOB
IIPOBENICHHUSI OIbITA, HJUTFOCTPUPYIOLIErO 3aKOH COXPAHEHUSI MACChI, CO3/IaHNE MOJIENIEN MOJIEKYJI (IIApOCTEPIKHEBBIX ).

BaxxHeliue npeacTraBuTe M HEOPraHUYECKHUX BELIEeCTB



Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciaopon — snmeMeHT u mpocTtoe BemecTBo. HaxoxaeHue Kuciaopoaa B
npupojsie, (U3NYECKue M XUMHYECKHe cBoicTBa (peakuuu ropenus). Oxcuapl. [lpumenenue kucnopoga. CrocoOb
NOJIyYEHHs] KHCIOpPOJa B J1a00paTOpuu U MPOMBIILIEHHOCTH. KpyroBopot kuciopoaa B npupoje. O30H — auioTponHast
MoAU(pUKALINS KUCIOPOIa.

TernoBodt 3P (HeKT XUMUYECKON peaklnu, TEPMOXUMUYECKUE YpPaBHEHHs, HK30- U DHIOTEPMHUYECKUE PEaAKIIUH.
TomnuBo: yronb u MeTaH. 3arpsi3HeHHE BO3AyXa, YCHIEHHE TApHUKOBOTO P QeKTa, pa3pylieHue 030HOBOTO CIOS.

Bonopoa — anemeHT u poctoe BemecTBo. HaxoxaeHnue Boaopoaa B npupoe, puzndeckue 1 XuMUYECKHUE CBOWCTBA,
IpPUMEHEHHUE, CocoObl noy4yeHus. Kucinotel u conu.

Monsipablii 00bEM ra3oB. Pacuérel 10 XUMHUYECKUM YpPaBHEHUSIM.

duznueckne cBoiicTBa BOAbl. Bojga kak pactBopurens. PacTBopsl. HachllieHHBIE M HEHACHILIEHHBIE PACTBOPBI.
PacTtBopumMocCTh BeliecTB B Boje. MaccoBasi J0JIsI BEIIECTBA B PACTBOPE. XUMHUECKHE CBOMCTBA BOJbI. OcHOBaHUs. Pomb
pacTBOpPOB B MPHUPOJAE U B KM3HU 4esnoBeka. KpyroBopoT BOAbl B Hpupoje. 3arps3HeHue NpUpoAHbIX BoA. OxpaHa U
OYHCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaos: coieodpasyroniue (OCHOBHBIE,
KHCIIOTHBIE, aM@oTepHble) M HecosieoOpasyromue. HomeHnknarypa okcuaoB. Pu3znyeckue M XMMHYECKUE CBOMCTBA
okcuzoB. [lomydyenune okcuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHUI: MIENOYM U HEPACTBOPUMBIE OCHOBaHMS. HoMeHKIaTypa OCHOBaHUHU.
du3nyecKkrne U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHrne OCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucinoT. Ousnueckue U XUMUYECKHE CBONCTBA KUCIOT. Psn
aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenune kucior.

Conu. Homenknarypa coneil. @u3nueckue 1 XuMadeckue cBorcTna coie. [lomydyenue coneil.

['eHeTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OTpeeNICHUE COJepKaHUs KUCIOPOaa B BO3AyXe, MTOJIyYeHHEe, COOMpaHue, paclio3HaBaHUEe U U3y4eHUe
CBOMCTB KHCJIOPOJa, HAOJII0IeHHE B3aUMOICHCTBUS BEILIECTB C KUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHHMS M MPEKPALECHUS
ropeHusi (moxapa), O3HAKOMJICHME C OOpa3llaMd OKCHUJOB M OIHMCAHME UX CBOMCTB, TMOJy4Y€HUE, COOHpaHue,
pacrio3HaBaHHWE M W3YYE€HHE CBOWCTB BOJIOpOJa (ropeHue), B3auMojencTeue Bojgopoaa ¢ okcuaoM meau (1) (Bo3moxkuo



WCITOJIb30BAHUE BUICOMATEPUAIIOB), HAOIIOIEHNE 00Pa3I[0B BEMIECTB KOJTUIECTBOM | MOJIb, MCCIIEIOBAHNE OCOOCHHOCTEH
pPacTBOPEHUS BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, NMPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM MAaCCOBOM IOJIEH
pPacTBOPEHHOIO BEIECTBA, B3aUMOJEHCTBUE BOJbI C MeTa/llaMH (HAaTpUEM M KalblKeM) (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), UCCIIEIOBAHUE OOPA3I0B HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJIEHUE U3MEHEHUS
OKpacK{ MHJIUKATOPOB B pacTBOpax KUCJIOT U MIeJI0oYe, u3yueHre B3aumoaecteus okcuaa meau (1) ¢ pactsopom cepHoit
KHUCJIOTBI, KHUCJIOT C METAJUIAMU, PEAKINN HEUTPAIN3ALMNY, [TOJTYUYEHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJHOIO
MeTaJula APYTUM U3 PACTBOPA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BakKHeuIre KIIacChl HEOPraHUYECKUX
COCIMHEHUI.

Ilepunonnuecknii 3akoH u Ilepuognueckas cucrema xummuiyeckux iemeHToB JI. U. MenaeneeBa. CtpoeHue
aToOMOB. XUMHYeCKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble MOMBITKU KJIaCCU(DUKALIMN XUMUYECKUX JIeMEHTOB. [IoHsATHE O rpynmnax CXOJHBIX JIEMEHTOB (ILIETIOYHBIC U
IIEJI0YHO3EMEBHBIE METAILIbI, TAJIO€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEepHbIE OKCUABI U
TUAPOKCHUIBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucrema xumudeckux saemeHToB JI. . Menneneea. KopoTkonepuoanas u
nuHHOoTIepuoaHas (opmbl [lepuoanueckoit cuctembl xuMmuueckux snemeHToB J[. M. Menaeneesa. Ilepuonabl U rpynmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aTtomoB. CoctaB atoMHbIX saep. M3otombl. DnekTpoHbl. CTpOE€HHE 3JIEKTPOHHBIX O00JOYEK aTOMOB
nepBeix 20 xumuueckux sjaeMeHTOB Ilepmoamyeckoit cucremnl J[. M. MeHnneneeBa. XapakTepUCTHKa XUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B Ilepuonnueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI paanuyca aTOMOB XHWMHYECKUX DJIEMEHTOB, METAUIMYECKUX WU HEMETAIUIMYECKUX
CBOWCTB MO IrpyIIiaM U MepUoIam.

3nauenue I[lepuoguueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XMMHYECKUX BJIEMEHTOB MU PAa3BUTHSI HAYKH U
npakTuku. [{. 1. MenzaeneeB — yu€HbIN U TPAXKIAHUH.

Xumuyeckass cBsi3b. KoBajeHTHas (MOJIIpHAsT W HEMOJIIPHAs)) CBSI3b. OJIEKTPOOTPULIATEIIBHOCTh XUMHUYECKHUX
aneMeHTOB. IOHHAs CBA3b.

Crenenb okuciieHus. OKHUCIUTEIBHO--BOCCTAHOBUTEIbHBIE peakuuu. [Iporecchl OKHCIEHHST U BOCCTAHOBJICHHS.
OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumMeHm:

U3y4yeHue 00pa3loB BEUIECTB METAJIOB M HEMETAIJIOB, B3AUMOJEHCTBUE TMPOKCUIA [IMHKA C pACTBOPAMU KHUCJIOT U
1IEJIOYEH, MPOBEAEHUE OIBITOB, WLIIOCTPUPYIOIIUX HPHUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN (TOpEeHHE,
peaKIMK Pa3IoKEeHUs, COSTUHEHUS).

Mescnpeomemmunie ceasu

Peannsanus MeXIpeIMETHBIX CBSI3€W MPU M3YyYEHUH XMMHUHU B 8 KJIACCE OCYILECTBILIETCS YEPE3 UCIIOIb30BAHUE KAK
OOILIMX €CTEeCTBEHHO--HAYYHBIX IOHATUWA, TaK W TOHATHUW, SIBISIOIIUMXCS CHUCTEMHBIMU JUJISl OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO--HAy4YHOT'0 [IMKJIA.

OO11ue ecTeCTBEHHO--HayUHbIE MOHATHUS: HAy4YHbIN (DaKT, TUIIOTE3a, TEOPHs], 3aKOH, aHAJIN3, CHHTE3, KJIacCU(pUKaLs,
NEPUOAUYHOCTD, HAOIOJEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®duzuka: maTepusi, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKIHJ, H30TOIbI, PaJUOAKTUBHOCTH, MOJIEKYJIA,
AIEKTPUYECKUI 3apsij, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, T'a3, (PU3HMUECKUE BEJIMYMHBI, €TUHULIBI
WU3MEPEHHUs, KOCMOC, IUIaHETHI, 3BE€3/1bl1, ConHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIC MOPOJIbI, MOJE3HBIE HCKOMAEMbIE, TOIUIMBO, BOJHBIC

PECYPCHI.

IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO 0O0pa30BaHUsS JTOCTHUTAIOTCS B XOJ€ 00ydYeHUs
XUMUU B €IUHCTBE Yy4YCOHOW W BOCHUTATEIHHOW JEATETLHOCTH B COOTBETCTBHHM C TPAIUIIMOHHBIMU POCCHUCKUMU
COIIMOKYJIbTYPHBIMA M JTYXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMHM, TPHUHITHIMA B OOINECTBE NpPaBWIAMH U HOPMaMH
MOBEACHUS U CIIOCOOCTBYIOT POLIECCaM CaMOIO3HAHHU S, CAMOPA3BUTHS U COIMATM3ALUN O0YyYarOIIXCS.

JInyHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUMXCS PYKOBOJCTBOBATHCS CHCTEMON MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE OIBITA IESITEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:



1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOUIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACJIECAHNIO, TOHUMAHMUS
3HAYCHUS XMUMHYECKOW HAYKU B KU3HU COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOU MHGPOpPMAIUEH O
NEPENIOBbIX JOCTHKEHUAX U OTKPBITUSX MUPOBOM U OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHMIX 00
YCTPOMCTBE MUpa U OOLIECTBA;

2) TPA)KIAHCKOTO BOCTIMTAHMSA:

MPECTABIICHUS O COI[MATILHBIX HOpMaXxX M MpaBUJIaX MEKJIMUYHOCTHBIX OTHOIICHUH B KOJJIEKTHUBE, KOMMYHUKATUBHOM
KOMITETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOM, YU4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKON U JIPYTUX BUAAX JEATEILHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HONW COBMECTHOW JI€ATENbHOCTH TPU BBITIOJHEHUH YYEOHBIX, ITO3HABATEIbHBIX 3ajad,
BBITIOJIHEHUU XHMHUYECKUX HKCIIEPUMEHTOB, CO3/IaHMM Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO U
B3aMMOIIOMOIIM B TPOIIECCE ITONW y4eOHOU JEeATEeIbHOCTH, TOTOBHOCTH OLIEHMBATHh CBOE MOBEJICHHE U MOCTYIKH CBOMX
TOBAPUILIEH C MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKHUE MPEJCTABICHUSI O BEUIECTBE W XHMHUYECKOW pPEaKIHMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U COCTABJISIFOLIME OCHOBY JIJISi IOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MUpa, MPEACTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJbI, B3AUMOCBS3SIX 4YEJIOBEKa C MPUPOJAHON Cpellod, O pOJIU XUMHUU B
ITO3HAHUM ITUX 3aKOHOMEPHOCTEW;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJTYYEHUE HOBBIX 3HAHUHN MO XMMHUH, HEOOXOAUMBIC ISl OOBSICHEHUS
HAOJIIOTAeMBIX TPOIIECCOB U SIBICHUM, MO3HABATEIBHOU, MH(POPMAIIMOHHON W YHUTATEIBCKOW KYJIBTYpPbl, B TOM YHUCIE
HaBBIKOB CaMOCTOATEJIbHOW pabOThl C YUY€OHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYpPOM, NOCTYMHBIMU TEXHUYECKUMU
cpeAcTBaMu MH(OOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpPEC K OOY4YeHHI0 ¥ TIO3HAHUWIO, JI0003HATETHLHOCTh, TOTOBHOCTH M CIOCOOHOCTh K CamM0O0Opa30BaHMIO,
MPOCKTHOM W HCCIIEOBATEIHCKON NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOydYeHHUS B
JTaJIbHEUIIIEM;

4) opmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370pOBbIO, YCTAHOBKM Ha 3J0pOBBIA 00pa3
KU3HHU, OCO3HAHUE TIOCIEACTBUN W HEMPHUATHE BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS AIKOTOJS, HAPKOTHKOB, KypeHUs),



HEOOXOJMMOCTH COOIOICHUS MPaBUiI 0€30MaCHOCTU NpU OOpallleHUd ¢ XMMUYECKUMHU BELIECTBAMH B OBITY U peaqbHOU
KU3HH;

5) Tpya10BOTr0 BOCIMTAHUS:

UHTEPEC K NPAKTHUECKOMY H3Y4YEHMIO Mpoeccuil U Tpyda pa3iMdyHOIO poja, YBaKEHUE K TPyAy M pe3ysibTaTaM
TPYJAOBON JESATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE NPHUMEHEHHUS IMPEIMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIA BBIOOD
WHAMBHUIYAIbHON TPAaeKTOPHH MPOAOJDKEHUSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCHEIIHONW MPOPECCUOHAIBHON NEATEIbHOCTH M PAa3BUTHS HEOOXOIUMBIX
YMEHHH, TOTOBHOCTb a/IalITUPOBATHCA B MPO(HECCUOHATIBHOU Cpenie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHUYECKH 11e1eco00pa3HOe OTHOLIEHUE K IPUPOJIE KaK MCTOYHUKY KM3HHU Ha 3eMJle, OCHOBE €€ CyIeCTBOBaHUS,
NOHMMAaHUE IIEHHOCTH 3J0pPOBOr0 M 0e30macHoro oOpa3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJECHMS MpaBHJI O€30MAaCHOrO MOBEACHHS MpHU
paboTe C BeleCTBaMU, a TAK)KE B CUTYaLUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CHIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMmble MpU M3YYEHUM XHUMUH, A DPELIEHUs 3aJad, CBA3aHHBIX C
OKpY’Kalollled TMPUPOJHON Cpenoi, AJid TOBBIIIEHUS YPOBHA 3KOJOTHYECKOW KYJIbTYpbl, OCO3HAHMS TJI0OAIBHOIO
XapakTepa HKOJIOTMYECKUX MPOOJEM U MyTeW MX PELIEHUsS MOCPEICTBOM METOIOB XMMHUH, SKOJOTHYECKOTO MBILIICHHUS,
YMEHUS PYKOBOJICTBOBATHCSI UM B MIO3HABATEIbHOM, KOMMYHHUKATUBHON M COLMAIBLHOMN MPaKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe mMeTanpeaMeTHBIX pe3yibTaTOB BBIACISIIOT 3HAYUMBIE I8 OPMUPOBAHUS MUPOBO33pEHHSI OOLICHAYYHbIE
NOHATHSA (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTE3a, (DAKT, CUCTEMA, IPOLECC, SKCIIEPUMEHT U IPYTOE.), KOTOPHIE UCIIONb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETax M IMO3BOJSIOT HAa OCHOBE 3HAHUM M3 ATUX MpPEeAMETOB (HOPMHUPOBATH
NpeJCTaBICHUE O LEJOCTHOM Hay4YHOM KapTHMHE MHpa, W YHHMBEpcalbHble Y4yeOHbIE NAeWCTBUA (TO3HaABaTeNIbHBIE,
KOMMYHHUKAaTHBHbBIC, PETYJIATUBHBIE), KOTOpbIE 00ecrneynBaloT (OPMHUPOBAHHME TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IUTAHUPOBAHUIO U OCYIIECTBIICHUIO yU€OHOU JAEeSITEIbHOCTH.

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUS

Bba3oBblie Jornueckue aeiicTBUA:



YMEHUS KCIOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS NMPU OCBOCHUHW 3HAHUW: PACKPBIBATH CMBICI XHUMUYECKUX
MOHATUM (BBIACISTH UX XapaKTEpHbIC NMPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMMHU TOHSTHUSMH), UCIOIb30BaTh
MOHATHUSL JIJIT OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBICHHM, BHIOMpPATh OCHOBAHUS W KPUTEPUHU IS KIIaCCH(PUKAINN
XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEaKIUH, yCTaHaBJIMBATh IMPUUYMHHO-CICJICTBEHHBIC CBS3U MEXIYy OOBEKTaMH
WU3YUYCHHUs, CTPOUTH JIOTHYECKHE pacCykiacHUs (MHIyKTUBHBIC, JEIyKTUBHBIC, IO aHAJOTHUU), JeJIaTh BBIBOJBI H
3aKJIIOUCHUS;

YMEHHE MPUMEHSThH B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIC U METANPEAMETHBIE), CUMBOINYECKHUE (3HAKOBBHIE)
MOJIC/IH, HUCTOJIb3yeMble B XUMHH, MPeoOpa3oBBIBaTh IIMPOKO MPUMEHSEMbIEe B XUMHH MOJICIbHBIC TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJ JJIEMEHTa), XUMHUUYecKas (opMmylsia U YpaBHEHHE XHMHYECKOM peaKkIud — MPH PEIICHUH
y4eOHO-IT03HABATEIIBHBIX 33/1a4, C YIETOM ATUX MOJICIBHBIX MPECTABICHUHN BBISBIISITh M XapaKTEPHU30BaTh CYIIIECTBCHHBIC
MPU3HAKU U3YyYA€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEaKIIMil, BBISBIATH OOIIUME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U U MMPOTUBOPEYUMS B U3YyUAEMBbIX MPOLIECCAX U SABJIECHUSX.

ba3oBble uccienoBarebCKue JelicTBHA.

YMEHHE UCTIO0Ib30BAThH MMOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHMS, A TAKKE B KAYECTBE OCHOBBI JIJIA
GbopMUPOBaHUSI TUIIOTE3BI 110 MPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

NPpUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OPTaHU3allMM U TMPOBEICHUIO YYEHUYECKUX HKCIIEPUMEHTOB, YMEHHE
HaOJII0/1aTh 32 X0JI0M MPOIECCa, CAMOCTOITEIIBHO MPOTrHO3UPOBATH €T0 Pe3yJbTat, (POpMyIUpOBaThH 00OOIIEHUS U BHIBOIBI
10 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIASA0BAHUS, COCTABIATH OTUYET O MPOJICIIAHHON padoTe.

Pabora c nnopmanmueii:

YMEHHE BbIOMPATh, AHATM3UPOBATh U UHTEPIPETUPOBATH UH(DOPMALINIO PA3IMUHBIX BUIOB U (POpM MpeacTaBieHuUs,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs JHUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOus, pecypcsl IHTepHETa), KPUTHYECKHU OLICHUBAThH MPOTUBOPEUHUBYIO M HEIOCTOBEPHYIO HH(POPMAIIUIO;

yMEHUE TPUMEHSATh Pa3IudHbIe METOABl U 3alpOChl MPU TMOUCKE W OTOOpe MH(POPMAIUU U COOTBETCTBYIOIIUX
JTAHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHUSI YYEOHBIX M TTO3HABATEIBHBIX 3aa4 OMPEACIEHHOTO TUIIA, TPUOOPETEHUE OTBITA
B 00JIaCTM HCIOJB30BaHUA HWH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJbTYpPOH aKTHBHOTO
WCIIOJIb30BaHUsl PA3MYHBIX TMOMCKOBBIX CHCTEM, CaMOCTOSITEILHO BBIOMpATh ONTHUMalIbHYIO (GOpMYy TpeAcTaBICHUS



uHGOpPMaIlMU U WUTIOCTPUPOBATH pPeIllaeMble 3a7aul HECJIOXKHBIMU CXEMaMH, THarpaMMaMu, JpyruMua GopmamMu rpaduku
U UX KOMOUHAIUSMHU;

YMEHHUE UCNOJIb30BaTh U aHAIIM3UPOBATh B IIpoliecce yUeOHOM U HCCIEN0BATENbCKON JEATEIbHOCTH HH(POPMALUIO O
BJIMSTHUM NTPOMBIIJIEHHOCTH, CEJIBCKOTO X0341MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH IPUPOTHON CPEIbI.

KoMMyHHKaTHBHBIC YHHBepcaibHbIe yYeOHbIE 1eHCTBUA:

yMEHHs 337aBaTh BOMPOCHI (B X0/1€ uanora u (Win) JUCKYyCCUH) TIO CYIIECTBY 00CYk1aeMoil TeMbl, (OpMYyIUPOBAThH
CBOM NIPEIJIOKEHHSI OTHOCUTENIBHO BBINIOJIHEHUS MPEIJIOKEHHOM 3a1a4u;

YMEHUS IPEACTABIATH [TOJYYEHHBIE PE3YJbTAThl IO3HABATEIBHOMN NEATEIBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTAX;
JieN1aTh TPE3EHTALUI0 PE3YyJbTaTOB BBIIOJHEHUS XUMHUYECKOr0 SKCIepuMeHTa (1abopaTOpHOro OmbITa, JabOpaTopHOM
paboThI IO UCCIIEIOBAaHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM I103HABATEIIbHOM M HCCIEN0BATEIbCKOU
JEATEIbHOCTH NPH PEIICHUH BO3HUKAIOUIMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COrJACOBAHUS IO3MIIMMA
(obcyxnenus, 0OMEH MHEHUSIMHU, «MO3IOBbIE IITYPMbD», KOOPAUHALIMS COBMECTHBIX JEUCTBUMN, ONpEAeIEHUE KPUTEPUEB
10 OIICHKE Ka4eCcTBa BBIIIOJHEHHOW padOThI U IpyTHe).

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO ONPENENsATh LEIU AEATEIbHOCTH, MJIAHUPOBAaTh, OCYUIECTBIISITh, KOHTPOJIUPOBATh U MpU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTD, BEIOUpATh Haubosee 3pGEeKTUBHBIE CIOCOOBI PEIICHUs YUYEOHBIX U
IIO3HABATEJIbHBIX 3a/1a4, CaAMOCTOSITEIBHO COCTAaBIISATH WJIM KOPPEKTHPOBATh NPEIJIOKEHHBIM AJITOPUTM JEHCTBUN IIPU
BBIMIOJIHEHUH 3a/1aHUM C YYETOM MOJTyUYEHHUsI HOBBIX 3HAHUI 00 M3ydyaeMbIX 00BEKTax — BEIIECTBAX U peaklusiX, OLEHUBATh
COOTBETCTBUE IOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LEIU, YMEHHE HCIOJIb30BaTh W AHAIM3UPOBATH KOHTEKCTHI,
npeajiaraeMble B YCJIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pE3yJbTaTOB IO OCBOEHUIO O003aTENBHOIO COAEPKAHMS, YCTAaHOBJIEHHOTO JIaHHOM
denepanbHOl pabodeil MpoOrpaMMoid, BBIJCISIIOT: OCBOSHHBIE OOYUYaIOIMIUMHCS HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
NEUCTBUM, crieliMPpUIecKUe sl MPEeAMETHON 00JacTh «XUMUs», BUJIbI JESTEIBHOCTH O MOJYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpHpEeTalnu, TPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaI[UsX.



K koHIty 00yueHus B 8 kiacce rnpeMeTHbIE pe3yNbTaThl HA 6230BOM YPOBHE JOHKHBI OTpakaTh C(HOPMUPOBAHHOCTH
y O0y4Yarommxcs YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX TTOHSITUNA: aTOM, MOJIEKYJIa, XUMUYECKUH JIEMEHT, TPOCTOE BEIIECTRO,
CIIO)KHO€ BEIIEeCTBO, CMECh (OJHOpOAHAs ¥ HEOJHOPOJAHAs), BaJEHTHOCTh, OTHOCHUTENIbHAs aTOMHas U
MOJIEKYJISIpHAsA Macca, KOJIUYECTBO BEIIECTBA, MOJb, MOJISIPHAsI Macca, MaccoBas J0Js XUMHUYECKOTO AJIEMEHTA B
COCIMHEHUHU, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAHHUE, COJb, 3JEKTPOOTPUIATEILHOCTh, CTENEHb
OKHCIICHUS, XUMUYECKasi peakius, KiIacCUPUKAIUS peaKIuid: peaklMu COCAUHEHUS, PEaKIUH Pa3sIoKEHUs,
peakiny 3aMelIeHHs], peakliui OOMEHa, 3K30- M JHIAOTEPMUUYECKUE PEAKIUHU, TEIUIOBOM 3(DdeKT peakiuu, spo
aToMa, PJICKTPOHHBIN CJIOW aTomMa, aTOMHAas OpOUTallb, PAINyC aTOMa, XUMUYECKAsl CBSI3b, MOJISPHAS U HETIOJISIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KaTUOH, aHWOH, PAaCTBOP, MaccoBas JOJisI BeHECTBAa (IPOLEHTHAs
KOHLIEHTpAalMsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHSATUUW M MPUMEHSTH STU TOHSATUS TPU OMUCAHUU
BEILIECTB U UX NPEBPAIICHUN;

UCITIOJIb30BATh XUMHYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHHS ()OPMYJT BEIIECTB M YPABHEHUI XUMUYECKUX PEAKIUH;
OMPENENATh BAJCHTHOCTh ATOMOB DJIEMEHTOB B OWHAPHBIX COCIUWHEHMSX, CTEIEHb OKHUCJIEHHUS DJIEMEHTOB B
OMHAPHBIX COCIUHEHUSX, TPUHAJICKHOCTh BEIIECTB K ONpPEAeIEHHOMY KJIACCY COCIUHEHUH 1o (hopMyiam, BUJ
XUMHUUYECKOM CBA3M (KOBAJICHTHASI U MOHHAS) B HEOPTAaHUUECKUX COCAMHEHUSX;

packpsiBath cMbIcH [lepuoanueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE MTEPUOIAYECKOMN
3aBUCHUMOCTH CBOMCTB XUMHYECKMX 3JJIEMEHTOB OT HX IMO0J0XKeHusi B Ilepuoamdeckoll cucTeMe, 3aKOHOB
COXpaHEHHS MacCChl BEILIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUSsI, 3aKOHA ABOTaJIpo;
OMUCHIBATh U XapaKTepHu30BaTh TabInuHyto Gopmy Ileproanueckoil CUCTEMbI XUMHUYECKUX JIEMEHTOB: pa3inyaTh
MOHATHUS «TJaBHas noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)», Maneie u G0JbIINe TIEPHOIBI,
COOTHOCHUTH 0003HAUYEHUSI, KOTOphIe nMetoTcs B Tabnuie «[lepuoanueckas cuctema xumudeckux snemenTos /1. .
MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa,
00111e€ YUCIIO DJIEKTPOHOB M PACTIPEICTICHUE UX T10 JIEKTPOHHBIM CJI0SIM);

KJIaCCU(UILIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHYECKHUE pEaKIuu (M0 YHUCIy H
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY 3P EKTY);



XapaKTepU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBAa BEIIECTB PAa3IMYHBIX KJIACCOB, MOATBEPIKIAs
OMMCaHUE MPUMEPAMU MOJICKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MUX KAYECTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTECKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHbBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XUMHUYECKOIO
3JIeMEHTa 1Mo (GopMyJie COeTUHEHUs, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MPUMEHSTh OCHOBHBIE OIEpAIllMH MBICIUTEILHON JEATEIbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, 0000IleHHE,
CUCTEMATHU3AIINIO, KJIACCU(PUKAIIMIO, BBISBICHUE NMPUYUHHO--CIEACTBEHHBIX CBSI3€M — ISl U3Y4YEHUs CBOMICTB
BEIIECTB U XUMHUYECKUX PEAKIUH, ECTECTBEHHO-HAYUYHbIE METOJbl TMO3HaHUS — HaOJ0/IeHue, H3MEpPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIN 1 MBICIICHHBIN);

CJIeIoBaTh MpaBUJiaM TOJIb30BaHUS XUMUUYECKON MOCYI0M U JIabOpaTOPHBIM 00OpPYJOBAHUEM, a TAKXKe MpaBUIaM
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMH IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTBITOB TIO TOJYYEHUI0O U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHUCIOPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEN pACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUYECKUE
HKCIIEPUMEHTHI [0 PACMNO3HABAHHUIO PACTBOPOB IIEIOYEH M KHCIOT C TMOMOIIbIO HMHAUKATOPOB (JaKMYC,
(beHondTanenH, METUIIOPAHK U IPYTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM pPOBbLIE)
KoHnTtpoJabHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. [lepBoHayanbHble XUMUYECKHE OHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
12 BemecTBa u xuMuueckue 15 bu6mmoreka [IOK
' peaxImu https://m.eds00.ru/7f41837¢
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
Bosznyx. Kucnopoa. [Tonsitue bu6mmoreka [IOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nuoreka [IOK
2.2 8 1
1 COJISAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 but6mmoreka [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 butbmmoreka [IOK

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢c



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

Hroro mo pazneny 30

Paznen 3. llepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMeHnToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbIE PC€AKIHHU

Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bu6nuoreka [IOK
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHHE aToMa
Xumudeckas CBI3b. BuGmorexa LIOK
32 Oxucntenpio- 8 L https://m.edso00.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro mio pasaery 15 E;fsjmfﬁfﬁﬁlelssn
PesepBHOE Bpems 3 bubmorera [JOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Kontpoabubie IlpakTnuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Ponb XUMUU B KU3HU 1 bu6nuoreka [IOK
yeJioBeka. Tejia v BemecTna https://m.edsoo.ru/ff0d210c

2 [TousgTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubnnorexa LIOK

A https://m.edsoo.ru/ff0d227e
ITpakTnueckas padota Ne 1 «IIpaBuia padboThl
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 bubnnorexa LHOK
patop p patt https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYIOBAaHUEM)

4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Pa3nenenue

5) cMmeceil (Ha mpuMepe OYMCTKHU MOBapEeHHON 1 bubmmorexa LOK

p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuoreka [IOK
6 A 1
TOMBLH MOTICIY IR https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThIe U CIIOKHBIE BEIIECTBA 1 bubnnorexa LIOK

p m https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MONEKYIAPHOE YUEHNE 1 bubnnorexa LIOK

YIpHO® ¥ https://m.eds00.ru/ffod2d50
10 3aK0H OCTOSHCTBA COCTaBa BEILECTB. 1 but6mmoreka [IOK



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

Xumnueckas popmyia. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEIbHAA aTOMHAs Macca.

bu6nmoreka [IOK

11
OTHOCUTENbHAs MOJIEKYJIIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J1s1 XUMHUYECKOTO dJIEMEHTA B bu6nuoreka [JOK
COCIMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTto BeniectBa. Mosb. Mossipras bubnmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUS bubnuorexa [HOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmuorexa [HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus KojaudecTBa, MacChl BEIIECTBA bu6nuoreka [IOK
110 YPABHEHUSAM XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMUYECKHX peakIiui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI brbmmorexa LTOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0IeHNE U bubmorexa LHOK
I T, Hvl https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme bubmuoreka [JOK
«BeliecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech ra3zoB. CocTaB Bo3ayxa.
21 Kncf[l}cl) 0J1 — DJIEMEHT U MPOCTOe BeﬂyCCTBO bubmorexa HOK
PO p B ’ https://m.edsoo.ru/ff0d448e
O3o0H
22 du3nyecKrue U XUMUUECKHE CBOMCTBA bu6nuoreka [IOK



https://m.edsoo.ru/ff0d2eae
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
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJIOPOAa (peaKuy OKUCIICHUS, TOPEHNUE).
[TonsTHE 00 OKCHIAX

https://m.edsoo.ru/ff0d4614

Croco0bl MosTyueHUs! KUCTIOPO/a B

bu6nmoreka [IOK

23 5] .
HabOpATOPHH H HPOMBIIILICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PexkT XUMUIECKON peaKInu,
24 MMOHATHE O TEPMOXUMHUUYECKOM YPaBHEHUH bubnnorexa HOK
P M ? https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEAKIIHIX
TomnuBo (He(dTh, Yroib U METaH).
25 3arpsi3sHeHue BO3yXa, CII0COOBI €ro bubmmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTrueckas padora Ne 3 o reme
26 «[Tonyuenue u codbupanue KUCIopoaa bubmmorexa [TOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
U3yYCHHE €r0 CBOHCTBY»
97 Bonopon — aneMeHT u mpocToe BEIIeCTBO. bu6nuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nyecKrue 1 XMMUYECKHUe CBOMCTRA bubmmorexa [JOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KUCHOTAaX U COIIX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI mory4eHust BOAOpoia B bubmuorexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o Teme
31 «[Tonmyuenue 1 cobupanme BogOpPOIA bubnnorexa LOK
y oHp poaa, https://m.eds00.ru/ff0d4f42
U3YYECHHE €r0 CBOMCTB»
. " bubnuotexa [JOK
2 M ) A
3 OJIApHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brranciaenust 00n€Ma, KOJIMYECTBA BEIIECTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ra3a 1o ero u3BECTHOMY KOJIMYECTBY
BEIIECTBA WU 00bEMY

https://m.edsoo.ru/ff0d55a0

Brrancnenus 00EMOB ra3oB 10 ypaBHEHHUIO

bu6nmoreka [IOK

34 OB
peaKiu Hil OCHOBE 3aKOHa ODBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIICHUH Ta30B
35 Pu3nYeCcKue 1 XUMUYECKHE CBOMCTBA BOJIbI bubmmorexa [TOK
A https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnmnoreka HOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kxak pactBopurens. Hachlennsle u
37 HEHACBHIIIEHHbIE PacTBOPHI. MaccoBasi 10 brbmmorexa LIOK
H pacTBOpEL. A https://m.edso0.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroroBieHue pacTBOPOB C ONpeneaEHHON brbmmorexa LTOK
p N . p p peA https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacTBOPEHHOTO BEIIECTBA»
39 KonTponsHnas padora Ne2 no teme bubmuoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KnaccupuKaius, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnne U XUMHUYECKUE CBOWCTBA
41 KHUCTIOTHBIX, OCHOBHBIX M aM(POTEPHBIX brbmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lony4yeHne n XuMHYECKUE CBOWCTBA bubmuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, bubnuoteka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d5b40
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bu6nuoreka [JOK

45 [Torydyenue 1 XuMU4YeCKre CBOMCTBA KUCIOT
y https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubnmoreka [JOK
MOJTYyYEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
48 I'eneTuyeckas cBsIi3b MEXy KjaccaMu bubnmnoreka HOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN
= H https://m.edsoo.ru/00ad9ch2
Kontponbnas paborta Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMHUYECKHX d11eMeHTOB. [ToHsTHE O Tpymmax bubmmorexa [JOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJHBIX 2JIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 cUCTeMa XuMH4eckux 3nemeHToB /1. 1 brbmmorexa LTOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuoasl, rpynmsl, 1o TITTBI bubmorexa [TOK
PHOBL, TPYHITHL HOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuoteka [JOK
H3otomnsr https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB
. bubmuorexa [JOK
55 anemenToB [leproanueckoit cucremsr /1. U.

Menneneena

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHMHUYCCKOI'0 3JICMCHTA I10

. bubmuorexa [JOK
56 ero nosioxkeHuto B [leproandeckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa st
pa3BuTHs HayKu U npaktuku. 1. U. bubmmoreka [IOK
57 ..
MenpeneeB — y4€HbI, [I€1ArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEeKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka HOK
58
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
u
59 OHHAA XHMIHACCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHasa noaapHas XuMHU4ecKkas CBI3b bubnnorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoapHast XMUMHUUYECKAsT CBSI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2
6 Crenens oxucrenis https://m.edsoo.ru/00adae28
63 OKHUCINTEIBHO-BOCCTAHOBATEIBHBIE PEAKIIUI bubmmorexa [IOK
peakt https://m.edsoo.ru/00adb076
64 OKHUCINUTENN U BOCCTAHOBUTEIH bubmmorexa [TOK
https://m.edso0.ru/00adb076
65 KonTtponbhas padora Ne4 o reme «CtpoeHue bu6muoreka [JOK
aToMa. XUMHYECKasl CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBuslit ypok. O6o0uieHue u bu6muoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE 1 bubmuoreka [JOK
cUCTeMaTH3alus 3HaHuH https://m.edso0.ru/00ad9ch?
68 PesepBublit ypok. O60011IeHNE U bubmmoreka [IOK
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

cUCTeEMaTHU3alus 3HaAaHUN

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

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

1. Yueonux xumun O.C. I'abpuensa, N.I'.Octpoymos, C.A. CiagkoB
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET

1. Enunoe comeprkanue obmiero obpasoBanus: https://edsoo.ru/
2. Emunas xomrekmus LIOP: [IpeameTHas KOMIEKIHAS « X AMUSH
http://schoolcollection.edu.ru/collection/chemistry
3. EcrecTtBeHHO-Hay4HbIE YKCIIEPUMEHTHI: XuMus. Kosekuus
Poccuiickoro o6meob6pa3zoBaTebHOrO noprajia
http://experiment.edu.ru
4. Bcepoccuiickasi OIUMIIMAJA IIKOJBHUKOB MO XUMHUHU
http://chem.rusolymp.ru
5. Opranuydeckasi XUMUS: SJIEKTPOHHBIN YUSOHUK JIsl CPETHEHN TITKOJIbI
http://www.chemistry.ssu.samara.ru
6. OCHOBBI XMMHU: 3JICKTPOHHBIN yueOHUK http://www.hemi.nsu.ru
7. OTKpHBITHIA KOUTemK: Xumus http://www.chemistry.ru
8. luctaniinoHHas oIMMIIHAAa 10 XUMHUU: TeJIEKOMMYHHUKAITHOHHBIN
o0Opa3oBaTeIbHBIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry
9. ducTaHIIMOHHBIC SBPUCTUYECKUE OJIUMITHAJIBI IO XUMUHU
http://www.eidos.ru/olymp/chemistry
10.3anumarensHas xumus http://home.uic.tula.ru/~zanchem
11.Knaccudukanusa xummudeckux peakiuii http://classchem.narod.ru
12.KouTpen Xumus a1 Bcex: ydeOHO-MHPOPMAITMOHHBIN CalT
http://kontren.narod.ru
13.Matepuainbl kabeapbl Gu3nueckord U KOUIouaHOM XxuMun KOskHOTO
denepanpHOTO YyHHBEepcuTeTa http://www.physchem.chimfak.rsu.ru
14 MetonukaoOyuenus: xumuu: cailt kadenpsl xumun HI'TTY
http://mctnspu.narod.ru
15.HanoMeTp: HAHOTEXHOJIOTUYECKOE COOOIIECTBO
http://www.nanometer.ru
16.OHnaifH-cripaBOYHUK XUMU4eckux 1ementoB WebElements
http://webelements.narod.ru
17 TlonynsipHas OMOIMOTEKa XUMUYECKHX IeMeHToB http://n-t.ru/ri/ps
18.Caiit Alhimikov.net: yueOHbIEe U CITpaBOYHBIE MAaTEPHUAIIBI IO XUMUHU
http://www.alhimikov.net
19.Caiitr Chemworld.Narod.Ru — Mup xumuu http://chemworld.narod.ru
20.CaiiT «BuptyanpHas xumuuaeckas mkoay http://maratakm.narod.ru
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21.Caiit «Mup xumun» http://chemistry.narod.ru

22. XuMuK.py: caiit o xumuu http://www.xumuk.ru

23.XuMmuyeckas crpanuika SpociaBckoro LleHTpa TenekoMMyHUKAIUA U
UH(GOPMALIMOHHBIX CHCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem

24 Xummueckuii mopran ChemPort.Ru http://www.chemport.ru

25.Xumunyeckuii cepsep HimHelp.ru: yueOnbie U CIPABOYHBIE
MaTepuabl

http://www.himhelp.ru

26.Xumust: Matepuansl « Bukuneaun» — cBOOOIHON SHITUKIIONEIUH
http://ru.wikipedia.org/wiki/Xumus

27.XuMus 7151 BCeX: WLTIOCTPUPOBAHHBIE MaTEpHUAaIIbl 1O OOIIEH,
OpraHu4ecKoi u HeopraHuuyeckou xumuu http://school-
sector.relarn.ru/nsm

28. Xumus u xku3Hb — XX| bek: HaydHO-TIOMYJISIPHBIN KypHAI
http://www.hij.ru

29.XuMmo3a: coO0IIeCTBO yUnTeNeH XuMuH Ha mopraiie «CeTb TBOPUYECKUX
yuutenei»http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com

30.[IkompHUKAM O XUMHH: CAUT XUMHUYECKOTO (akynbreta Antl'Y

http://www.chem.asu.ru/abitur

31.2nexkTpoHHas OMOIMOTEKA M0 XUMHUU U TEXHUKE
http://rushim.ru/books/books.htm

32.2nekTpoHHas OMOIMOTeKa y4eOHBIX MaTepUaJioOB MO XHUMHUHM Ha
noptasie Chemnet http://www.chem.msu.su/rus/elibrary

33.0Ounuknonenus «IIpupoaa Haykm»: Xumus http://elementy.ru/chemistry
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