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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OImIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHOl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHMS M PAa3BUTUA OOYYAIOLIMXCS CpPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE lieJIed N3y4eHUs MPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOoJib UTPAtOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DHEPIETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHME MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHEMU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIIuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBiieHUS B OOYYEHHM XUMHH OOECHedyuBaOTCs crerupuKon
collepKaHUsi ~ y4eOHOTro  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAJIBHBIX TOHITHI XHUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOIr0 moaxoja kK €€ uzydeHuro. CoaepKaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencTaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU  BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHAYECKOW COCTABIISAIOLICH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» U «PU3HKA. 7 KI1accy.

[Ipy wu3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOU KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB W TEOPETUICCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOIIEHNH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YUYEHUH BELIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUOB IE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOIEr0o MHUpa, MCHOJIb3Ys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHOM >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcs TyMaHUCTHYECKMX OTHOILEHUH,
NOHUMAaHUsl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsl U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO6miee 4KCIIO YacoB, OTBEAEHHBIX JJII WM3YYEHHS XUMHUHU cocTaBiser 136
4yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEAEIIO.



COJAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHaya/IbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE 0 MeTOAax MO3HAHMS B XMMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHust CMECEH.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaaeHTHOCT aTOMOB XUMHUYECKUX 3IJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUL BemiecTBa. Pacuérel mo ¢dopmynam
XUMHYECKUX COEIUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl peakus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHus. Kiaccudukarms
XUMHUYECKUX PEeaKIUi (COeTUHEHNs, Pa3JI0KEHUs, 3aMEIICHHs], 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHUEM, U3YUCHHE U OMUCAHUE
(bu3MYecKuX CBOMCTB O00pa3OB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAacTUpPaHUE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xkene3a ¢ pactBopom cosd meau (II),
U3y4EHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHue, AUCTWIIALUSA, XpoMaTtorpadus, TpoBeIeHUE OYUCTKH OBAPEHHON
COJIM, HaONIOJAEHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  MIPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Bakueiiye npeacTaBUTeIM HEOPraHNYECKHX BeLeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT U mpocroe
BenlecTBo. Haxoxkaenuwe kuciaopoga B HIpupoje, (U3Mueckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuasl. Ilpumenenue xkucinopopa. CrocoObl



MOJIYYCHHUST KHUCIopoJa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
KHcJIopoaa B mpupoae. O30H — auioTpoIHas MoAU(pUKAIUS KACIOPOAa.

TennoBoit 3h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEakUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOALI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuHeHuit. Oxcuanl. Kiaccudukanus
OKCUJIOB:  cojeoOpasywoimiue (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kucinot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonydyeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACMO3HABAHWE W U3YYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OMNPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT W IIEIOYCH,
u3ydyeHue B3auMopeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpalU3aluH, IOJIYYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 pAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4d 1o TeMe «BaxHeWlme KiacChl HEOPraHHMYEeCKHUX
COCIMHECHUI.

IMepuoauueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKALMU XUMUUYECKUX dJIeMEHTOB. [loHsaTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonHas u  JiIuHHOHNEpuoAHas  (OpMBbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPHUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. HM3oTomnbl. OnexkTponbl. CTpoeHue
ANIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OKUCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe OOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHNUS).

Mescnpeomemnmnbnie ceasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPU HM3yUYCHUH XWMHH B § Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYIHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JJISI OTACTBHBIX MPEAMETOB
CCTECTBEHHO--HAYYHOTO ITHKJIA.

OO01ue ecTeCTBEeHHO--HAyUHbIC TTOHATHS: HAyYHBIM (haKT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOJICNTb, SIBICHHE.

®dusnka: MaTepus, aToOM, D3JCKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHU],
W30TOTBI, PAJMOAKTHBHOCTH, MOJIEKYJa, dJEKTPUUYSCKUMA 3apsi, BEIICCTBO, TEJO,
00bEM, arperaTHoe COCTOSIHHUE BEIIeCTBA, ra3, (PU3MYECKUE BEIIMYUHBI, CIUHHUIIBI
WU3MEpEeHHUsI, KOCMOC, TUTAaHETHI, 3BE3/161, COHIIC.

buonorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMaeMbIe, TOTUIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XoAe OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOIO3HAaHUs, CAMOPA3BUTHUS U COLIMATIA3AIIUU O0YYAFOIINXCS.

JIM4HOCTHBIE  pE3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY
M HAy4YHOMY HACJICAUI0, MOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOr0 BOCIIMTAHUA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHONIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW W JAPYrMX  BHUAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLlecCE€ OTOM Yy4yeOHOW JAeSITeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEIIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOU



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO ¥ TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JeATEIbBHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHHOCTH U YPOBHsSI OOy4YeHHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICICTBUU W
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KYpEeHHUS),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpallleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIHHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrnenrHon npodeccnoHaabHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalITUPOBATHCS B TPOPECCHOHATBLHOM Cpejie;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3emJle, OCHOBE €€ CYIEeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBECHUSI PU padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUHU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOU, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphl, OCO3HAHHUS TJIOOAJBLHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M IMyTed WX PEeIIeHUs MOCPECTBOM METOJI0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMmeranpeaMETHBIX pe3yJbTATOB BBIICISIOT 3HAYUMBbIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYYHbIE TOHATHS (3aKOH, Teopwus,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTHHE MHPA, U YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIBbHBIX (PAKTOB U SIBJICHHM, BRIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas GopMmylia W YpaBHEHHE
XUMHYECKON PEeaklMi — MPH PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 3aJ1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUN;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIB30BAHMSI PA3JINUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIIIOJHEHUS NPEJI0KEHHON 3a/1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE yYeOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3P peKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/la4, CaAMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aITOPUTM JEHUCTBUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX peE3yabTAaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  MOJYyYEHHI0O HOBOTO  3HAHWS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kjiacce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSITHI: aToOM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAsT Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkius, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BON A EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIA CJIOM aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsI KOHIIGHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMmbIca [lepuomnueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuUuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jauvaTh TMIOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)», Maneie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U PaCTIPEIEIICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMECHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMHUYECKUE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpAIEHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluio, Kilaccudukaiuio,
BBISIBJICHHWE TPUYUHHO--CIICJICTBEHHBIX CBS3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHYECKHX PpEaKIMil, eCTEeCTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJEHHBIN);

ClieoBaTh  NpaBWIaM  TOJB30BAHUS  XUMHUYECKOM  MOCyIoOd |
7abopaTopHbIM  000pYJIOBaHMEM, a TaKKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MacCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosau4yecTBo 4acoB
Ne HaumenoBaHue pa3iesioB U duekTpoHHbIE (LM (pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusi — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 1 bubnuoreka [{OK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BertectBa 1 xuuMmudeckue 18 1 1 bubnunoreka LIOK

’ peakiuu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 1 bubmmnoreka HOK

’ 00 okcuaax https://m.edsoo.ru/7f41837¢
’9 Bonopoa.Ilonsitue o kucnorax 2 1 bu6nunoreka LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 ) 1 but6mmoreka [IOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 | 1 bubnuotexa [JOK

' HEOPraHWYECKUX COCANHEHUIN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paszgea 3. [lepuoagnueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUH
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
’ XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma
XUMHYECKasI CBA3b.
bubnunorexa LIOK
32 OKHUCIUTEILHO- 8
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
J4! 15
TOTO 1O pasieity https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
1 IIpeamer xumuu. Poiab XMMUU B KU3HA 1 bu6mmoreka [JOK
yenoBeka. Tena u BeniecTna. https://m.edsoo.ru/ff0d210c
®du3nyecKre CBOMCTBA BEIIECTB. ATperaTHbie 1 bu6mmoreka [IOK
) CcoCTOsiHUA BemiecTs. [loHsaTre 0 MeTo1ax https://m.edsoo.ru/ff0d227¢
MO3HAHUS B XUMUHU.
IIpakTnueckas padora Ne 1 «IIpaBuia
3 padoThI B 1a00paTOPHHU M NPHEMBI | 1 bubnnoreka [JOK
o0panieHus ¢ J1adopPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py10BaHHEM)
ATOMBI 1 MOJIEKYJIbI. XUMHUECKHUE DJIEMEHTHI.
4 3Haku (CHMBOJIbI) XUMHUYECKUX JIEMEHTOB 1 bubmorexa LIOK
' https://m.edsoo.ru/ff0d2be8
[IpocThie u CIOXKHBIE BEIIECTRA.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
5 Xumuueckast popmyna. ATOMHO 1 bubmorexa LIOK
pMyTIa. https://m.edsoo.ru/ff0d2eae
MOJIEKYJISIPHOE YUEHHE
OTHOcHTENbHAS aTOMHAS Macca. bubmuorexa [JOK
6 OTtHocuTeNnbHASI MOJIEKYJIIPHASI Macca. 1 https://m.edsoo.ru/ff0d323c
MaccoBas 10J1s1 XMMHAYECKOTO JIEMEHTA B bubnmoreka [JOK
COCIMHECHUU https://m.edsoo.ru/ff0d350c
7 Pacuetsl mo xumuyeckum popmynam. | bubmuorexa [JOK

Pemrenue 3agad Ha BEIYHCIEHUE MAaCCOBOM

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
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JI0JIA XUMUYECKOTO JIEMEHTA, BBIBO/I
XUMHUYECKON (OpMYJIbI BELIECTBA 110
MacCOBBIM JOJISIM XUMUYECKUX 3JIEMEHTOB.

Cucrema xumuueckux snemenTtos Jl. U.

bu6mmoreka [IOK

8
Menneneena. https://m.edsoo.ru/ff0d2a6¢
BaneHTHOCTh XUMHYECKUX 3JIEMEHTOB.
Omnpenenenue BaJCHTHOCTH JIEMEHTA 110
9 I0JIOXKEHHUIO 3JIEMEHTA B IEPUOANYECKOM bubmmorexa [JOK
P https://m.edsoo.ru/ff0d2eae
cucreme. Cocrasiienue GopMyii 1o
BaJICHTHOCTH.
BaneHTHOCTh XUMHUYECKUX 3JIEMEHTOB.
Omnpenenenue BaJCHTHOCTH 3JIEMEHTA 10
. bubmuoreka [JOK
10 MOJIOXKEHHUIO 3JIEMEHTA B IEPUOANYECKOI
https://m.edsoo.ru/ff0d2eae
cucreme. Coctasiienue GopMyI 1o
BaJICHTHOCTH.
1 KonunuectBo BemectBa. Monbs. MosnspHas bubnmnoreka [JOK
macca https://m.edsoo.ru/ff0d5230
12 PacueTs! o xuMuyeckum popmyiam Buommorexa LHOK
PMYIEM. https://m.edsoo.ru/ff0d5230
M. B. JIoMOHOCOB — y4€HBIN-
13 sHIMKIoneaucT. O0o0eHne u bubnmorexa LHOK
' B https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIHsl 3HAaHUH
14 KonTtpouabHas pa6ora Nel no Treme bubnnorexka [JOK
«IlepBoHaYa/IbHBIE XHMHYECKHE IIOHATUS. https://m.edsoo.ru/ff0d4290
du3ndyecKue U XUMHYCCKHE SIBIICHUS.
15 Xumnueckas peakuus. [IpuzHaku u ycnoBust Buommorexa LOK
p P . Y https://m.edsoo.ru/ff0d37fa
MPOTEKAHUS XUMHUECKHUX PEeaKIIUiA.
16 3aKOH COXpaHEHHUsI MaCChl BEUIECTB. bubnmoreka [JOK
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XUMHYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b88

Knaccudukanmss XuMHUUECKUX peaKInid

bu6mmoreka [IOK

17 COCIMHCHMS, PA3I0KCHHS, 3aMCIICHHUS,
(coen p B https://m.edsoo.ru/ff0d3f34
oOMeHa)
18 Brruucnenus konndecTBa, Macchl BELECTBA 110 bubnmoreka [JOK
YPaBHEHUSAM XUMHUYECKUX PEAKIUMA https://m.edsoo.ru/ff0d5708
19 Yucrelie BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
IIpakTnueckas padora Ne 2 «Pa3nesienune
20 cMeceii (Ha mpuMepe OYUCTKH MOBAPEHHOM bubmmorexa LHOK
P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
Bo3ayx — cMech ra3zos. CocTaB BO3ayxa.
21 Kncn}(;X O]l — DJIEMEHT U IIPOCTOE BemyzCTBo bubmmorexa [TOK
p p ' https://m.edsoo.ru/ff0d448e
O30H
dOu3nvecKknue U XUMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS, TOPEHUE) bubmorexa HOK
p P - TOP ’ https://m.edsoo.ru/ff0d4614
[TousTe 00 okcumax
CriocoOsl MostydeHus KUCaopo/ia B
23 J1abOpaTOpHH U MPOMBIIIIEHHOCTH bubmorexa [TOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoit 3¢ PeKT XUMHUICCKON peaKIINu,
24 MOHSTHE O T(i@MongquCKOM paBHeHI/II/I bubmorexa HOK
p yp ’ https://m.edso00.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
TomnuBo (HepTh, YroJb 1 METaH).
25 3ar HSHGI—EI/IG(I];OS : a, CII0COOBI lro bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
26 IIpakTnyeckas padora Ne 3 mo teme bubnuoreka [IOK

«IloyyeHue u codnpaHue KNCJI0poaa,

https://m.edsoo.ru/ff0d4ae2
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HU3y4YCHUE €0 CBOMCTB»

7 Bonopoa — »anemMeHT U mpocToe BEIIeCTBO. bu6mmoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 ®u3nuecKre 1 XMUMHYECKHE CBOMCTBA bubmmoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE © KHCAOTAX 1 COMAX hitps://m.edsoo.ru/ff0d50d2
30 Crioco0bl moTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTnyeckas padora Ne 4 no reme
31 «IlonyyeHue u cooupaHue Boaopoaa bubmorexa LIOK
y oHp AOPOAa, hitps://m.edsoo.ru/f0d4f42
U3ydeHHe ero CBOMCTB)»
N bubmuorexa [JOK
32 M i 00 .3 A
OJIIpPHBIN 00BEM Ta30B. 3aKOH ABOTaIPO https://m.edsoo.r/f0d542
Brruucienus o0b€Ma, KOJIHYECTBA BEIECTBA
33 rasa 1o ero U3BeCTHOMY KOJIMYECTB bubmmnorexa [IOK
. Y M https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WJIN 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [IOK
peaxd . https://m.edsoo.ru/ff0d5708
OTHOIIEHUH ra30B
35 dusznyeckre ¥ XUMHYECKHE CBOMCTBA BOIBI buGmnorexa LIOK
g https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 0
octaB ocHoBaHMil. [loHATHE 00 MHAMKATOPAX https://m.edsoo.rw/f0d59e2
Bona xak pactBoputenb. HacwieHnsie u
37 Helfacm :HHHe paCTBO Bl MaI;iOBaSI 0JIst bubmnorexa LIOK
= p PhL A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
38 IIpakTuyeckasi padora Ne 5 mo reme bubnmoreka [JOK
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«IIpuroroBjeHne pacTBOpPOB ¢
onpeneI€HHOI MaccoBoii J0J1ei
PAaCTBOPEHHOI0 BelIeCTBA)

https://m.edsoo.ru/ff0d5eba

KonTtpouabHnasi padéora Ne2 no reme

bubmuoreka [JOK
39 «Kucaopoa. Bonopoa. Bona.Xumunueckast
PO BOLOPOA. BOA https://m.edsoo.ru/ff0d6342
peakuus.
OKcupl: coCcTaB, KiIacCU(pUKaIs, bu6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [OK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHU4YeCKUE CBOWCTBA bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kiaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XuMHUECKHE CBOMCTBA KUCIIOT bubnrorexa LIOK
yi https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnmuorexa [JOK
MIOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpakTuyeckas padora Ne 6. Pemienue
47 JIKCIEPUMEHTAJILHBIX 32/1a4 110 TeMe bubnmuorexa [JOK
«OCHOBHBIE KJIaCChI HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COeIMHEeHUI»
43 ['eneTnyeckas cBsI3b MEXKIYy Ki1acCaMu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
49 O06001IeHre U cHCTeMaTU3alus 3HaHUN bubnmoreka [JOK
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KonTtpouabnas padora Ne3 no reme

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

bubmuoreka [JOK

50 "OcHOBHBIE KJIACCHI HEOPTAaHHIECKUX
. P https://m.edsoo.ru/00ad9ela
coeIMHEeHu
[TepBbie TOMBITKY KIAaCCHPUKAITUN
51 XUMHUYECKHUX d1eMeHTOB. [lousitue o nax Bubmorexa ITOK
' Py hitps://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIIEMEHTOB
[Tepuonuueckuii 3akon u I[leprnoanueckas
bubmuoreka [JOK
52 cucTeMa XUMMUYECKuXx anemeHToB [I. .
https://m.edsoo.ru/00ada52¢c
Menneneena
53 Ilepuonpl, rpymnnel, IO Bl Bubmorexa ITOK
P » TPYHIIBL, oy https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bu6nmoreka [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000JI0YeK aTOMOB
55 aneMmeHTOB [leprnoanyeckont cucrems J[. 1 bubmorexa [TOK
P o https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuKa XUMHUECKOTO 2JIEMEHTA TT0
. bubnuotexa [JOK
56 ero nnosioxkeHuro B [lepuoanueckoii cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3navenue [lepuogudyeckoro 3akona st
57 a3BUTHS HayKHU U npaktuku. . bubmorexa HOK
P vE . P . T https://m.edsoo.ru/00ada96e
MeHneneeB — y4€HbBIN, IEAArorT U rPakIaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HNonnas xumudeckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBanienTHas nosnsipHasi XUMUYECKasi CBSI3b bubnmoreka [JOK
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https://m.edsoo.ru/00adaab8

bubmuorexa [JOK
61 KoBaneHnTHas HenossipHas XUMUYECKas CBSI3b 1
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU 1 bubmmorexa [TOK
peaxtt https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTtposabHnas pabora Ne4 no reme | bubnuoreka [IOK
«CTtpoenue atoma. XuMU4ecKasi CB3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U 1 bubnnorexa [HJOK
cucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. Beepoccuiickas | bubnnorexka [JOK
MpoBepoyHas pabora. https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O600611eHE U 1 bubnuoreka [IOK
cUCTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Xumusi, 8 kinace/ Kysnernosa H.E., Tutosa 1.M., I'apa H.H., Akuronepuoe
obmectBo «M3aatenbeTBo «IIpocBemenner»

METOANYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Xumus. 8 knace. TexHonornueckue kaptel. MeToanueckoe nocodue AcaHnona
JLNA.

Mertoauueckoe nocodue 8-9 knacc I'apa H.H. Axmetos H.A.

Xumus. 8 knace. 3agaunuk. Ky3nenosa H.E., Jleskun A.H.

Xumus. 8 knacc. [IpoBepodHbie U KOHTPOJIbHBIE pa0OTHI. Y4eOHO-
METOAMYECKOE TocoOue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://urok.apkpro.ru/

https://resh.edu.ru

https://chem-oge.sdamgia.ru

https://scienceforyou.ru/

https://foxford.ru/wiki

http://www.xumuk.ru

http://www.virtulab.net.

https://ege-study.ru/ru/oge/materialy/himiya/programma-podgotovki/
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