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IHOYPOYHOE IINTAHUPOBAHUE
INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHO MPOrpaMMbl OCHOBHOTO 0O0IIIEr0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsDY
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4ueHusl, BOCIUTAHUS M PaA3BUTUI OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccamM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHUHU, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COJIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH —TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE lieJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEILHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTIX PEIICHUs TJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyenune xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM JICSITENIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



crocoOCTBYeT (hOPMHPOBAHHUIO TIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO--
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUS B OOYYEHHM XUMHH OOECHedYMBaIOTCS crerupuKon
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHH H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCA U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBICHEHHMS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aEeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomuil MHp,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHHK OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH 4YeJOBEKa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEHUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAyYyHbIM METOJAM T[IO3HAHHUA TPU U3YYEHHUU BEILIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TMPUMEHEHWH B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢$opMUpOBAaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOy4YEeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBU, CITIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB IE€ATEIbHOCTH;

— (¢opmupoBaHue o00meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHpA, MCHOJIb3Yd 3HAHUS W OMNbIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX TPH PEIICHHH Mpo0jeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmupoBaHHe y OOy4YarOIIMXCS TyMaHUCTUYECKUX OTHOIICHHM,
NOHUMAHUSl LEHHOCTU XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsl U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAlbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B § kimacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiecTtBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyia. BajJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHAas Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas PEaKkus U €€ MPU3HAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUe ypaBHeHMs. Kiaccudukaius
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHCAHUE
¢bu3nyeckux CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioxKEHUE TUIPOKCHIA
menu (I1) nmpu HarpeBaHuu, B3auMoOJEHCTBHE Kefe3a ¢ pacTBopoM cosr Meau (11),
U3y4YeHHUE CIOCOOOB pa3feIeHHs] CMECEi: C MOMOIIBI0 MarHuTa, (UIbTPOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HAONIOJIEHWE W  ONHWCaHuE  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelne npeacTaBuTe M HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3nemMeHT U mpocToe
BemecTBO. Haxoxjenue kuciopoma B Mpuponae, (U3NUECKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsl



MOJIYYCHHUST KHCTIOpoJa B JIa0OpaTOpuud M TMPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

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

duznyeckue CBOMCTBa BOJbl. Boma Kak pacTBoputellb. PacTBOpHI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJie U B KU3HU 4YeloBeKa. KpyroBopoT BoJbl B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(oOTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue M XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHHUE CONEPKaHUS KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M W3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C O0Opa3liaMH OKCHJIIOB H
OMMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHWE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMojeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3Il0B BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMATEpUAIIOB),



UCCIIeIOBaHNEe O0pa3loB HEOPTraHWYECKUX BEIMIECTB PA3IMYHBIX KJIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJTYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTUM W3 PacTBOpa COJIHM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuonuueckui 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJBI.

[lepnognueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas U JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJnyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIiaM v NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leproanyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJIsipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCINUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSAUHEHHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€H MpH W3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (PM3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapocdepa, MHUHEpaTbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnonnueckuit 3axoH. Ilepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MNEPHUOJOB, Kalaus, KaIbLU U HX
COCMHEHUNM B COOTBETCTBUU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3TuyHbIM MPU3HAKAM (110 YUCTY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINH, TEPMOXUMHUUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. I[losaTne o xumMmuyeckoM paBHoBecuu. DakToOpBI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKkIuu. CocraBiieHue YpaBHEHH



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMKA C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y cloBUsI MPOTEKAHUSI peaKIMid HOHHOTO OOMEHa,
MOJHBIE M COKpAlI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHSITHE O TMApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKHX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa OWCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaliOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakuui HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropenue, peakiuu pa3fioKEHUs, COCTUHEHMUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAJIBHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHU S

OOmast xapakTepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMEeTaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnisiHass KHUCJIOTAa, XMMHUYECKHUE CBOMCTBA, MOJydyeHUE, NpumeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaKHEWIHMe XJIOpUIbl U HX
HAXOXJICHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUEe cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XUMHUYCCKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuyeckne). XHUMHUYECKHE pPEaKIuu,
JeXalmue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COCOUHEHHH B IpHUpoae. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCIICHHS. A30T, pacHpOCTPAaHEHHE B MPHUPOJE,
duznyeckue U XxuMu4yeckue cBoictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMy4yeHHe U mpuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCcKUe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas: peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEPAIbHBIX
yno0peHnil. XuMUYEeCKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BOJM0EMOB). dDocdop,
aoTpornHele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcup docdopa (V) u pochopHas kuciora, puznueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocdaToB B Ka4ECTBE MUHEPATBHBIX YIOOPEHUN.

OOmast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepojaa, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUEe MPOOJEMBbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conM, uX (PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
NoJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUILMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (OE€H3MH), UX pPOJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUpPax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCITMHEHU.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpenctaBieHus o0
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl O€30MacHOTO WCIOIh30BaAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHHA (BO3MOXKHO HCIIOJIB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON pEaklMK Ha Cyab(dar-
WOH W HaOJIOJieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HochOpHBIX yAOOpEeHUH, MOIyYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
WX IPOTEKaHHUsI, B3aMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIB30BaHUE BUJICOMATEPHUAIIOB), U3y4YEeHUE Moelen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 KX COeIMHEHU S

OO01mast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHToB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTtaiuioB. MeTtammyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUN MeTawoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUIBI HaTpusi W Kanud. [IpuMeHeHue mEeno4YHbIX METALNIOB W  HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelive coequHEeHUs KalblUs (OKCHUI, TUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHHSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucremMe XMMHUECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoEHHE aTroMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U cosn kene3a (11) u xenesa
(IIT), ux cocra, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3BMOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHusl, KJIbIHS, aJIOMHHUS, IIUHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH WOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a71a4 1Mo TeMe «BaxHenime
METAaJIJIbl U UX COCMHCHUSI.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XKU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY»Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemecT, nainee — [1/1K). Ponb xumMuu B penieHun 3K0JIOrHYeCKUX
npooem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceaszu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYEHHUH XMUMHH B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITUIECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaTbl, TOPHBIE MOPOJBI,
[10JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIIeCTBE TMpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUWs 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMel o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHONIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATeIbCKOW,  TBOPYECKOM W APYrMX  BHJAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM [eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TOCTYNKM CBOMX TOBApUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4E€OHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypoO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBAMU HH(GOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIE0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE IMOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIOJICHUSI TpaBuUi  OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

S) TPyAOBOro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpyia pa3aIudHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW Mpo(eCCUOHATBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, NI
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEN IPUPOJHON CPEOH, IS TOBBIIICHUS
YPOBHSI  SKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUs TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAyYHbIEe TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TT03HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHBbIE YUeOHbIE HeiiCTBHS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIHM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KauyeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

NPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIUpoBaTh 00OOIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(MOPMAITHIO;



YMEHHE MPUMEHSATh PA3IUYHbIE METOJbI U 3aIpPOChl MPHU MOUCKE U O0TOOpe
UHPOpPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX IS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO HCIIOJIb30BAHUS PA3IMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamy,
IpyrumMu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juajora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMol  Tembl, (OPMYIUPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEPUMEHTa (Jab0paTOpHOTO OMbITa,
1abopaTopHOi pabOTHI O UCCIIEIOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CAMOCTOSITEIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEUCTBUW TNPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMble B YCJIOBUU 3a1aHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepasbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeNUCTBUM, crnenupudecKkue s TpeAMETHON o0nacTu  «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIONTUXCSI YMEHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peakuus, KiacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TEIII0BON Ah(EKT peakiumy,
AIpO aTOMa, JIJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBas JI0JIsl BEIIECTBA
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHU;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XMUMHUYECKUX PEAKIIUI;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, manbeie u
OOJBINIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmune «llepmomnueckass cucTteMa XuMmudeckux diaemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee YuciIo dJISKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(PUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHrEe, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  [OJb30BAaHUA  XUMHUYECKOM  MOCyIOH
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCCOBOM JIOJIEW pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TIOMOIIBIO WHIUKATOPOB
(;rakMyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHHWOH, NIPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCIICHUS, XUMHUECKas peaKlMsi, XUMUYeCcKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT OUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBecHe, oOOpaTuMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpONHs, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XMMHYECKOW peaKUuu, MPEAeIbHO JOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsg, METAJUIMUeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHUE: OIUCHIBaTh U XapaKTepHU30BaATh
Tabnuunyo (opmy Ilepuogmdyeckoi CUCTEMBI XUMHYECKUX AIIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHasg noxarpynmna (A-rpynma)» U «1noOodyHas
noarpymnmna (b-rpynma)», maneie u OONbIIME MEPUOJBI, COOTHOCHUTH
0003HaYCHUsSI, KOTOpPhIE MMEIOTCS B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOlIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MajblX NEPUOJIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEIECTB, MO TEIJIOBOMY 3P (hEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPAaBHEHUSI BJIEKTPOIUTHYECKOW JUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIluii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYEHUI0O WU COOMpaHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYCCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG pPOBHbIE)
KonTposabHbie IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BakHas 00/1aCcTh

11 €CTECTBO3HAHMS U 5 0 ’ bubnnoreka IIOK

) MPAKTUYECKOU JIeSITEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJoBeKa

12 BemecTBa 1 xuMudeckue 15 | 0 bubnnoreka IIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazueny 20

Pa3nes 2. Baskneiimme npeacTaBUTeI M HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnuoreka [JOK

) 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstre o kucmorax 2 0 | bu6nuoreka [IOK

' M COJISIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsr. [Tonsitue 06 5 | | bubmmoteka [IOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3jiemeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




[lepuoauueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnmoreka [JOK
XUMHUYECKUX 31eMeHToB /l. W. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XuMHYeCcKasi CBA3b. Bu6miorexa LIOK

32 Oxucmmntenpio- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

Hroro mo paszey 15 Etifﬁrifggggﬁfmgﬂc
PeszepBHoe Bpemst 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mm Konrposbnsie | IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue U yriydieHne 3HaHu| 5 | 0 bubnuoreka [IOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmoreka [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas xapakTepuCcTUKa XUMHYECKIX 4 0 | bubnmnorexa [JOK
' snementoB VIIA-rpymimsl. [anorens: https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa LIOK
) PYIHIBL L¢P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 Z-)J'ICMCHTO]S VA 11? nnbl. A30T, pocdop u ux 7 0 1 bubmmorexa [TOK
' PYyHHEL: ’ P https:/m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakKTepuCTUKa XUMHUECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
’ . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS




Uroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bubnnorexa [JOK
31 Obuue CBOHCTBA METAIIOB 4 hitps://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxneime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 B U MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) cliectsa p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbBIE
Ne uugposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumuu. Posib XUMUM B KU3HU 1 0 0 bu6nuoreka [IOK
yenoBeka. Tena u BeriecTa https://m.edsoo.ru/ff0d210c
bubnnoreka IIOK
2 IT 1 0 0
OHSITHE O METOJaX IMO3HAHUS B XMMHUHU hitps:/m.edsoo.rw/fi0d227c
[Ipaktuueckas padora Ne 1 «IIpaBuia paboTs
3 B J1a0OpaTOpUH U MPUEMBI OOPAILICHHS C 1 0 1 bubmmorexa HOK
patop P patl https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 Yucrele BemecTBa U cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
pas3neneHus cmecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3aenenue
5 Cl\feceﬁ (Ha 1/11:1)\46 € OUUCTKH H(ia €HHOH 1 0 1 bubmorexa [JOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuoreka [IOK
1
6 ATOMBI H MOTICKYJIEI 0 0 https://m.edsoo.ru/ff0d2a6c¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 0 0 bubmuorexa [JOK
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
1
8 [IpocTbie 1 clOKHbBIE BEHIECTBA 0 0 hitps://m.cdsoo.ru/fi0d2a6e
bu6nuoreka [IOK
- 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 0 0 https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. ] 0 0 bubmuorexa [JOK

Xumnueckas popmyna. BareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae




XUMHYCCKHUX DJICMCHTOB

OTHoOcHUTENbHAsA aTOMHas Macca.

bu6nuoreka [IOK

11
OtHoOcHUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOT O 3JIEMEHTA B bubmuorexa [JOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosb. MossipHast bubmmorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOuU3n4eCKne U XUMUYECKHUE SIBJICHUS. bu6mmoteka [IOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBUs IPOTEKAHUS bubnmnorexka HOK
XUMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b8&8
17 Beruucnenus konu4uecTBa, MacChl BEMIECTBA bu6mmoreka [IOK
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuii
18 (coenMHEHUs, PA3N0KESHUS, 3aMEIIICHUS bubmorexa HOK
' P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6mmoteka [IOK
19 sHIMKIoneauct. O0o0menue u
. https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTu3aIus 3HAaHU I
20 KonTponsHnas padora Nel no teme bubmuoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
21 Kﬂcn};x 0J1 — DJIEMEHT U IPOCTOE BCH_IY:CTBO bubmorexa [TOK
P P ' https://m.edsoo.ru/ff0d448e
O30H
” dusnvecKkue U XMMUYECKUE CBOMCTBA but6mmoreka [IOK

KHcCJIopoJa (pCaKI_[I/II/I OKHCJICHUA, FOpCHI/IC).

https://m.edsoo.ru/ff0d4614




IMoustre 00 oxcumax

CrniocoObI MoTy4eHus KHCIopo/ia B

bu6nuoreka [IOK

23 71a00paTOPUN U TPOMBIIIICHHOCTH. hitps:/m.cdsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
Tennopoit 3 PEeKT XUMHUISCKOM pPEaKIIuu,
24 IIOHATHE O T(i)(bMOXI/IMI/I‘IeCKOM paBH:HI/II/I buGnnorexa LHOK
P P : https://m.cdsoo.ru/ff0d4790
9K30- M SHJOTCPMHUUYECKHUX PEAKIIHUIX
Tonnuso (He(dTH, Yroab U METaH ).
25 3 ( q)os o a, CII0COOBI z:ro bubmmorexa LOK
ArPASHCHIC BO3AYXA, https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPAICHUS
[Ipaktrueckas padora Ne 3 o Teme
26 § P 6 N bubmuorexa [JOK
(«royterme COUHpaHHe KHeopons, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBONUCTBY»
7 Bogopoa — amemMeHT U IpoCcToe BENIECTRO. bu6nmoreka [IOK
Haxoxnaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)% ®du3znvecKue U XUMUYECKUE CBOMCTBA bu6mmoteka [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 I1 KHUCJIOTaX U COJIX bubmmorexa OK
ORATHE O KHCTOTax 1 €0 hitps://m.edsoo.ru/f0d50d2
30 Crioco0sl 1oTy4eHust BOAOPO/Ia B bubmuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTrueckast padora Ne 4 o Teme
31 30 €HHUE U Ic):061/1 aHUe BOIOPOIa bubmmorexa LOK
«crom . P AOpORa, https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €T0 CBOHCTBY»
bu6nuorexa [IOK
2 M 7 & ) A
3 OJIIPHBIN 00BEM Ta30B. 3aKOH ABOTAIPO hitps://m.edsoo.rw/f0ds42e
13 Brraucnenus 00pEMa, KOJIMUeCTBa BEIIECTBA bubmmorexa [JOK

rasa 110 €ro U3BeCTHOMY KOJINYECTBY

https://m.edsoo.ru/ff0d55a0




BEIIECTBA WU 00BEMY

Brruncnenus 00bEMOB Ia30B 110 ypaBHEHHUIO

bu6nuoreka [IOK

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHEBIX
peartiui Ha https://m.eds00.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusznyeckre ¥ XUMUUECKHE CBOMCTBA BOJIBI bubmorexa LOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 06 bubmuorexa [JOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbIe 1
37 HCHACKIIIICHHBIC PaCTBOPHBL. MaccoBas g0t bubmmorexa HOK
B PACTBOPHL. A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTrueckas padora Ne 5 o reme
38 «IIpuroToBiaeHNE paCTBOPOB C OIPEACTIEHHOMN bubmmorexa LOK
P . . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOMU JI0JIeH paCTBOPEHHOTO BEILIECTBA
39 Kontponbnas paborta Ne2 o teme bubnmnoreka HOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KnaccupuKaIus, bu6mmoteka [IOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmorexa HOK
: P https:/m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMHYECKUE CBONCTBA bubmmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiraccudukanms, bubnuorexa [JOK
HOMEHKIIATypa https://m.edsoo.ru/ffOdfee2
45 [TomydyeHue u XUMHYECKHE CBOMCTBA KHCIIOT bubnuotexa [JOK




https://m.edsoo.ru/ff0dfee2

Conu (cpenHue): HOMEHKIATypa, CocoObl

bu6nmoreka [IOK

46
IIOJIy4EHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubamnoreka HOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
43 I'eneTnyeckas CBA3b MEXAY KilacCaMU bubnnorexka HOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9as50
bubnnoreka IIOK
49 O06o001eHre U cucTeMaTr3aIusa 3HaHUH
- t https://m.edsoo.ru/00ad9cb2
Kontponbnas paborta Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9¢ela
COEIMHEHU I
[TepBbIe MOMBITKA KIIACCH(PUKAITAN
51 XAMHYECKHX 3J1€MEHTOB. [loHsATHE O rpymmax bubmorexa HOK
' 124 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 cucTeMa XMMUYecKux aneMeHnToB [1. 1 bubmorexa [TOK
Y https://m.edsoo.ru/00ada52c
Menpeneena
53 ITepuonasl, TPYIIIBL, TOATPYIIIEI Bubmaorexa ITOK
PHOZEL, TPYHIIHL, 124 https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCTaB aTOMHBIX SI7IED. bubnmoreka [JOK
N3oTormsl https://m.edsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
55 sneMmeHTOB Ilepnommueckoii cuctemsr J. Y buGnnorexa LIOK
p T https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapakTeprucTHKa XUMUYECKOTO 3JIEMEHTA I10 bubnmnoreka [JOK




ero noJyioxenuto B [leproanueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [leproanyueckoro 3akoHa s
pa3BUTHS HAYKU U npakTuku. [1. 1.

bu6nmoreka [IOK

57
MenneneeB — y4€HbIH, ITE1aror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIIEKTPOOTPULIATEILHOCTh aTOMOB bubnmoreka [JOK
XUMHUYECKHUX IJICMEHTOB https://m.edsoo.ru/00adaab8
bubnnoreka IIOK
5 n
? OHHAT XHMUACCKAT CBA3D https://m.edsoo.ru/00adac34
bubmnoreka IIOK
60 KoBanenTHas nosisipHasi XuMu4decKas CBs3b
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 KoBanenTHas HenonsipHas XUMHYECKasl CBSA3b
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
2
6 Crenenp, oxkucieHis https://m.edsoo.ru/00adae28
63 OKHUCINTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIINU bubmiorexa LIOK
peaidt hitps://m.eds00.ru/00adb076
64 OKHUCINUTENN U BOCCTAHOBUTEIHN bubmorexa LOK
https://m.edsoo.ru/00adb076
65 KonTtponbHnas padora Ne4 o teme bubnmnorexka HOK
«CTtpoenne aroMa. XUMUYECKAsI CBA3bY https://m.edsoo.ru/00adb486
66 Pesepsublit ypok. O60011eHNEe 1 bubmuoreka [JOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O0o0IeHNE U bubmmoreka [JOK
CUCTeEMaTHU3anus 3HaHUN https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O0o0mIeHNE U bubmuoreka [IOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/ff0d61c6
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9 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
ungposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTunyeckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
cnfTeMa XUMHUYECKHUX SHCMIG)HTOB A n 1 0 0 bubmorexa [IOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmmorexa [IOK
PERRCTP https://m.edsoo.ru/00adb6b6
[IEPHOJIOB
Knaccudukanus u HoMeHKIaTypa | 0 0 bubnnorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buipl XumMHu4ueckoil CBSA3U M THIIBI 1 0 0 bubmnoreka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«IToBTOpenue u yriay0neHue 3HaHu 1 1 0
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Krnaccudukanys XuMHUECKUX peaklui 1o | 0 0 bubmuoreka [IOK
pa3IUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XMMUYECKOMN peaKIuu.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 0 0 bubmmorexa LIOK
p https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsTHE O XMMUYECKOM PABHOBECHUH. ] 0 0 bubnuotexa [JOK
@DakTOpsI, BIUAIOIIKNE HA CKOPOCTh https://m.edsoo.ru/00adc28c




XHMHYSCKOM PEAKIIMU U ITOJIOXKCHUE
XUMHYCCKOTI'O paBHOBECUA

MMPUMCHCHUC

OKuCIUTENbHO-BOCCTAHOBUTEIIbHbBIC bubnuorexa [{OK

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

10 Teopust 3EKTPOAUTUUECKOM TUCCOLMALINN. Bbu6mmotexa [JOK
CunpHBIC U ClIa0BIC AIICKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIuu buGnuorexa [IOK

P P https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCJIOT U OCHOBaHUM
12 B CBETE IPEACTABICHU 00 buGnuorexa [IOK
P ! https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JUCCOLHAIITT
XuUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEICTABICHUI 00 JICKTPOJIMTHICCKOU bubmorexa HOK
pel P https://m.edsoo.ru/00add8b2
JIACCOLMAITIN
14 [TonsiTvie 0 TUAPOIIN3E COJICH bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
bu6mmoteka IIOK
15 O06o06mmenne 1 cucTeMaTr3alys 3HaHUI
B B https://m.edsoo.ru/00addd 12

16 [IpakTnueckas padora Ne 1. «Pemenue bubmmnoreka HOK
DKCHEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtponbHas pabota Ne2 o reme

17 «INEKTPOTUTHICCKAS JTUCCOITUAITHS bubmorexa HOK

p a A https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))

13 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe?
XnopoBoaopoA. ConsiHasi KUCIIOTa,

. bubnuotexa [JOK

19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE,

https://m.edsoo.ru/00ade104




[IpakTrueckas padota Ne 2 o Teme

bu6nmmoreka [IOK

20 «[TosryueHune CONMHON KUCIOThI, U3yUEHUE
Lo » 13YH https://m.edso0o.ru/00ade348
e€ CBOMCTB»
Brluucnenus no ypaBHEHUSIM XUMHYECKUX
21 €aKI[Uil, eCIN OOUH W3 PEarcHTOB JaH B Bubmaorexa ITOK
P : P https://m.edsoo.ru/00ade488
n30bITKE
” OO6mas xapakTepucTuka 3j1emMeHToB VIA- bubmmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 Haxoxnenue cepsl 1 €€ cOeIUHEHNN B buGnuorexa [IOK
p o https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHE CBOMCTBA CEpPhI
24 CepoBojgopoi, ctpocHHE, (U3HUECKUC U bubnnorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
. bubmuoreka [IOK
25 ¢bu3nuecKkrue 1 XUMHUYECKIE CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubnmnoreka HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIlel Cpe/ibl COEAMHEHUSIMU CEPBI
7 Beruucnenne MaccoBoil J0JIM BBIXO/1a bu6mmoteka IIOK
NPOAYKTa peakuuu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHUKa JIEMEHTOB V A-
73 rpynmnsl. A30T, pacipocTpaHEeHHE B bubmuoreka [IOK
npupoje, Gpu3nuecKrue U XUMUYeCcKue https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMHaK, ero (GU3NYeCKue 1 XUMUIECKHE bubnuorexa [{OK

CBOMCTBA, OJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004




[IpakTrueckas padota Ne 3 o Teme

bu6nmmoreka [IOK

30 «lTonyueHne aMmmuaka, H3y4eHUE €ro
Iy v https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3nvIecKkue u bubnmnoreka HOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS

1 B KaueCTBE MUHEPAIbHBIX YA0OPEHUH. bubmmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMHU a30Ta
dochop. Oxcun dpocdopa (V) u pochopuas

33 KHCIOTa, (PU3MUYECKUE U XUMUYECKUE bubmorexa LIOK

o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAJIBbHBIX YIOOpEHUN. 3arpsi3HEHNE buGnuorexa [IOK
p . yA00P - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperpl hocdhaTamu

35 VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubnmnorexa [JOK
¢bu3nyecKkrue 1 XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gpusnveckue u

36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnuoreka [{OK
poOJIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoia https://m.edsoo.ru/00adfebe
Iv)

bu6nunorexa LIOK
37 YronbHas KUCIIOTa U €€ COMU
https://m.edsoo.ru/00ac006¢c
IIpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHue yriaekucioro rasa bubmmorexa [IOK
i yr ) \ https://m.edsoo.ru/00ae027¢
KadectBennas peaxiys Ha KapOOHAT-HOH
39 IlepBoHayabHBIE TOHATHS 00 bubmuoreka [JOK

OpraHN4YCCKUX BCIICCTBAX KaK O

https://m.edsoo.ru/00ae054e




COCAUHCHUAX YriIepoaa

40 Kpemuunii u ero coequHeHust Bubmaorexa ITOK
p https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

41 SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnmnoreka HOK
«BaxHelne HeMeTauIbl 1 UX https://m.edsoo.ru/00ae0bf2
COEIUHEHHUS
KonTponbnas pabota Ne3 mo teme

. bubnuorexa [{OK
42 «BaxHele HeMeTamIbl 1 UX
https://m.edsoo.ru/00ae0el8
COCITUHEHHU
OO01mmas XxapakTepuCTHKa XUMUIESCKUX

43 9JIEMEHTOB — METaJJIOB. MeTamnyeckas bubnunoreka LIOK
CBS3b U METALINYECKAS KPUCTAILUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3ndeckre CBOMCTBa METAJIIIOB
XUMHYECKHE CBOMCTBA METAJJIOB.

44 OIEKTPOXUMHUUECKUI P HAIPSOKEHUH bubnmorexa OK

p p p https://m.edsoo.ru/00ael1156
METaJJIOB
OO6mme crmocoOb! MOTYYEHUsT METAJUIOB.

45 CruiaBbl. Berauciienust mo ypaBHEHUSIM bubmuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJAEPKUT MPUMECH

46 IlousiTHE O KOPPO3UU METAIIOB bubmmorexa HOK

PP https://m.edsoo.ru/00ae1278
but6mmorekxa [IOK

47 €JIOUHBIE METaJIBI
1 https://m.edsoo.ru/00ae14b2

48 OKCHUIBI ¥ TUJIPOKCUIBI HATPUS U KaJIUA bubmorexa LHOK

P p https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EeMENBHBIE METAIIIIBI — KATBIIUN U bubmuoreka [JOK




MarHuu

https://m.edsoo.ru/00ael5e8

bu6nmoreka [IOK

50 Baxueiinme coefMHEHNUA KaJIbIUA
8 H https://m.edsoo.ru/00ael5e8
51 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI
bubnunoreka LIOK
52 JKEcTKOCTh BOABI U CIOCOOBI €€ yCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "YKECTKOCTh BOABI I METOIEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bubnunoreka LIOK
54 AnmroMuHUN
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U Bbu6moteka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
Bubmumoreka IIOK
56 Keneso a
https://m.edsoo.ru/00ae1d86
57 Oxcupl, TuIpoKcU b U conn xkenesa (1) u bubmuoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHre 1 cUCTeEMaTH3aus 3HAHUI
IIpakTruyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 337124 II0 TEME bubnmorexa OK
p . A https://m.edsoo.ru/00ae3de8
«BaxkHelmue MeTaIbl 1 UX COSTUHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKIMH, eCJIM OJUH U3 PearcHTOB JIaH B
60 E36bm<e WU COJE )KI/ITI:I)'I HIMECH bubmmorexa TIOK
P . p ' https://m.edsoo.ru/00ae1750
Brraucnenus MaccoBOM JOJH BRIX01a
MPOAYKTa PEaKIIU
61 O000111eHIE U CUCTEMATH3aIU 3HAHUI
62 KonTponbnas padora Ne4 o teme




«BakHelmme MeTajabl U UX COCAUHECHUA»

63 BemectBa u Marepuansl B NIOBCEIHEBHOM 1 bubmmoreka [JOK

JKU3HU YEI0BEKa https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH | bubnmnoreka HOK

cpensl https://m.edsoo.ru/00ae4270
65 Posib XxvMHM B pelIeHUH SKOJIOTHYECKUX | bubnmnoreka HOK

npobiem https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O6o011eHuE U 1 Bu6moteka [JOK

cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne u 1 Bu6moteka [JOK

cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6001eHne u 1 bubnuorexa [IOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Kysunernona H.E., Tutosa .M., I'apa H.H., Benrana-I"pad
» Xumus, 9 kimace/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Bearana-I'pad
tabnuel: [lepuoaundeckas cucrema xummuueckux 3nemeHToB /1. . Menneneena,

TabJIMIIa PACTBOPUMOCTH, IIMEKTPOXUMHUUYECKUHN PsIT HANIPSDKEHUST METAIIJIOB

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumus:8 kinacc:/Meroauueckoe nocooue/ M.A. Axmeros, H.H. I'apa . — M.
Benrana-I'pad

Xumus:9 kinacc:/Meroauueckoe nocooue/ M.A. Axmeros, H.H. I'apa . — M.
Benrana-I'pad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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