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HOACHHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOrO 0OIIero o0pa3oBaHMs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOMU
o0pa3zoBaTeIbLHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepanbHOW pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIUU MPENOIaBaHusl Y4eOHOTO MpeIMeTa « XUMHUS»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoii denepanuu.

[Iporpamma mo xumuu Aa€T MPEIACTABICHHE O IENsIX, OOIlel CcTpaTeruu
oOyuyeHHs, BOCHUTAHUS U PaA3BUTUA OOYYaIOIIUXCA CPEACTBAMU Y4e€OHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE peIMETHOE coJiep>KaHue,
MpeaycMaTpUBAET paclpeielieHne €ro Mo KiaccaM M CTPYKTYpUPOBaHHE IO
pazienaM MU TEeMaM MPOrPaMMbl MO XUMHUHU, OMNPENENSeT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YUYEHHS] XHMHUU C YY4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEW OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH TpeaMera s
peanuzainuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUM K
pe3yibTataMm 00yuYeHUs] XUMUU Ha YPOBHE 1I€JIed U3y4YeHUs MPeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIbHOW JEATENHOCTU OOYyYalollerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHuUsl.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM Juisi (OPMHUpPOBAHHUS MHPOBO33PEHUS
oOyy4arolerocsi, ero MpeACTaBICHUM O MaTEepPUATbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHUEHU MPEACTABICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPruu U 00 SBOJIIOIUMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUs TII00aTbHBIX
npo0JieM yCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUAIIEBON U SKOJOTUUECKOU 0€30MacHOCTH, ITPOOIIEM 3ApaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUS U
(dhopMupOoBaHUs KyJIbTYPbI JUYHOCTH, €€ 001Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeNbHOCTH,
AKCIEPUMEHTANbHBIX M HCCJIEA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN JAeSATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTOCTHOTO B3JIsia HA €IMHCTBO MPUPOILI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATarnoM B pOPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYarOIInXCs;



crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4HBIM 3HAHUSM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
oOpa3zoBaHuEe 00yYarOITUXCSI.

JlaHHble HampaBlIeHUS] B OOYYEHUHM XUMHUHM OOECIIEUMBAIOTCS CIENU(PUKOMN
COJIepKaHMsl  y4yeOHOTO  MpeAMETa, KOTOPBIM  SIBISETCS  IEJarorMuecKu
aJanTUPOBAHHBIM OTPAXXEHHEM 0a30BOM HAyKU XMMUU HA OMPEENEHHOM dTarne eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIIUMHCS CUCTEMBI MEPBOHAYAIBHBIX TMOHSITUNH XHWMHH, OCHOB
HEOPTraHMYECKOM XHUMHHU ¢ HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TOHSTHM
OpPraHUYECKON XUMUU.

CrpykTypa conepkaHusi MPOrpamMMbl MO XUMUU C(HOPMHUPOBaAHA HA OCHOBE
CUCTEMHOTr0 mojaxoja k e€ m3zyudeHuro. ColepxaHue CKIAIbIBAETCS U3 CUCTEMBbI
MOHSTUI 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI ITOHITUH O XUMHYECKOM
peakiuu. OO0e ATH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIUILY
MOCJIeIOBAaTEILHOTO Pa3BUTHS 3HAHWM HAa OCHOBE TEOPETHYECKHUX IPECTABICHUM
Pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona [[. 1. MeHnaeneeBa kak OCHOBHOT'O 3aKOHA XWMUM;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TMPEACTaBICHHN 00 JJIEKTPOJUTHYECKOM TUCCOLMAIUM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHWUS PACCMATPUBAIOTCS HAa OCHOBE OAMIIUPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSL K JPYrOMY, BBINONHSAS (PYHKIMH OOBACHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEU MPAKTUYECKOrO0 MPUMEHEHUS] U MOJy4YeHUs
M3y4yaeMbIX BEIECTB.

OcBoeHME TMpPOrpaMMbl MO XUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMHYECKON COCTAaBISAIONIEH HAYyYHOW KapTHUHBI MUpa B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTOJaM MO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaloUUi MUp,
«buomnorus. 5-7 kimacce» n «dusunka. 7 kimacey.

[Ipy wu3yyeHUH XUMHUHM TPOUCXOAUT (QOPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NESATeNIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUM KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUM CUCTEMBl XHUMHUYECKHUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKHUX TOJ0KEHUM,
JOCTYMHBIX O000OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNH K HAyYHBIM METOJaM TMO3HAHUS TMPU U3YYEHUU BEIIECTB U
XUMUYECKUX PeaKIuii, B HGOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TNPUMEHEHHH B Y4eOHO-TIO3HABATEIbHON H y4eOHO-HCCIEeI0BaTENbCKON
NeATeNIbHOCTH, OCBOEHUU TIpaBUJl 0€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HU.

[Ipy M3yyeHuM XMMUU Ha YPOBHE OCHOBHOT'O OOILIEro 0Opa3oBaHUs Ba)KHOE
3HaYeHUE MPUOOpENr TaKue 1eu, KaK:

— (opMupoBaHME HWHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CcaMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY TPUHITUIO PEIICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

— HampaBlICHHOCTh OOy4YeHUsS Ha CHUCTEMAaTHYEeCKOe MPUOOIIeHUE
oOyyYarommxcsi K CaMOCTOATENIbHOM MMO3HABATEIbHOW JESTEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHUS, (POPMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUW;

— o0ecreueHne ycaoBUl, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yHarOIIUMHUCS
OMbITa Pa3HOOOPA3HOU JNEATENbHOCTH, MO3HAHUS M CAMOMO3HAHMUSI, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOUIUX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB CSITEIHHOCTH;

— QopmupoBanue oO0mEeld (QYHKIHMOHAIBHOM U  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OICHUBATH SBICHUS
OKPY’KalOIlIEro MUpa, UCIMOJIb3ys 3HAHUS M OMbBIT, MOJYyYEHHBbIE MPU H3YYECHUU
XUMUH, TPUMEHITh WX TPU PEIIeHHH MpoOjeM B TMOBCETHEBHOW KU3HU U
TPYAOBOU IEATENBHOCTH;

— (¢dopMupoBaHre Yy OOydYarOUMXCS TyMAHUCTHUUYECKUX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWN IS BBIPAOOTKH DKOJOTUUYECKU
1e7IecO00pa3HOTO TMOBENEHUSI B OBITY W TPYJIOBOWM JEATENBHOCTH B IEJSIX
COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HpO(MIisi U HAMpPaBICHHOCTH AAJIbHEHIIIETO
oOyueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4EHUS XUMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHavajibHbIe XUMHUYECKHE IOHATHS

[Ipenqmer xumuu. Posib XUMUM B )KU3HU 4YEJIOBEKA. XUMHUS B CUCTEME HaAYK.
Tena u BemecTtBa. DPU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHaTne 0 MeTronax Mmo3HaHWs B XUMHUHM. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeaeHus: CMecei.

ATOMBI M MOJNEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CHUMBOJBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas (Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKOH TIIOCTOAHCTBA cocTaBa BemnlecTB. (OTHOCUTENbHAs aTOMHasg Macca.
OTtHOcuTENbHAS MOJIEKYJIsIpHast Macca. MaccoBast AOJIsI XUMHUECKOTO 3JIEMEHTA B
COEMHECHUMU.

KomnuecTBo BemecTBa. Mosb. MonsipHas macca. B3auMoCBsI3b KOIUYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

PU3NIECKUEe U XUMUYECKUE SABJICHUSA. XUMHUYECKasi pEaKUUs U €€ IMIPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUYECKHUe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEeAKIUN (COCTMHEHMS, Pa3I0KEeHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0H, MpaBuiiaMu pabOThl B J1a0OpaToOpuu U
npuéMamu oOpaiieHus ¢ J1abopaTopHbIM 000PYIOBaHUEM, U3YUCHUE U OMHCAHUE
(¢u3Myeckux CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOIIOJeHUE
¢uznyeckux (IJIaBI€HUE BOCKa, TasHUE JbJla, pacTUpaHUE caxapa B CTYIKE,
KUIIEHWE W KOHJEHCAIMs BOJbI) U XMMUYECKUX (FOpPEHUE CBEUU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJa ¢ KUCJIOTOM) SIBIEHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasinokeHue caxapa,
B3aUMO/JICHCTBUE CEPHOUN KUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE TUIIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeicTBUE Kele3a ¢ pacTBopoM conu meau (ID),
M3yueHHE CIOCOOOB pa3jieleHusi CMECed: ¢ MOMOIIbI0 MarHuTa, GUILTPOBAHHUE,
BbITIApUBAaHUE, JUCTUIUIALMS, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHON
coJii, HaOJIOJICHHWE W  ONHCaHWE  Pe3yJbTAaTOB  MPOBEJACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacChl, CO3JIaHUE MOJEJIEH MOJIEKY
(1apocTepKHEBBIX).

BaxxHeline npeacTaBuTe M HEOPraHUYECKHUX BelIEeCTB

Bo3nyx — cMmech razoB. CocraB Bo3nyxa. Kucnmopon — amemeHT u mpoctoe
BemiecTBO. Haxoxjenue kwuciopona B mpupone, (U3NUECKUEe M XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuabl. IIpumenenune kuciopona. CrocoObl



MOJYYEHHUs] KHCIOpOJa B Jaboparopud U HOpoMbllieHHOCTH. Kpyrosopot
Kucjaopoa B mpupoae. O30H — autoTporiHas Moau(pUKaIUs KUCIOPO/a.

TennoBoil 3p(dHEeKT XUMHUYECKOW peakiuu, TEPMOXUMUYECKUE YypaBHEHUS,
9K30- U SHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3/1yXa, yCWICHHE TapHUKOBOTro 3 (eKTa, pa3pynieHne 030HOBOTO CIIOS.

Bomopon — nsmemMenT m mpoctoe BemecTBo. Haxoxnaenue Bomopona B
npuponae, GuU3MUECKUEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
noxydeHus. Kuciorsl u comnu.

Momnsipabiii 00BEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.

Odusznueckue CBOWCTBA BOAbl. Boaa kak pacTtBOpuUTEelb. PacTBOpHI.
HacepilieHHbIE ¥ HEHACBIMIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBAa B pacTBOpE. XMMHYECKHE CBOMCTBA BO/bl. OCHOBaHUS.
Ponbe pacTBOpOB B mpupose M B KU3HU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE TPUPOAHBIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdyeckux coeaumHenmnii. Oxcuasl. Kimaccudukarms
OKCUJIOB:  cojeoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, aMQOTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcujoB. Dusnyeckue M XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusi. Knaccudukarusi OCHOBaHUM: WIENOYM U HEPACTBOPHUMBIE
ocHOBaHuA. HomeHkiatypa ocHOBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. dusnyueckue u
XHMUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctm metayuioB H. H. bekerona.
ITonmy4yeHue KUCIIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
ITonydenue comen.

I'eHeTnueckas CBsI3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEEIICHUE COAEPKAHUS KUCIOPOJa B BO3AyX€E, MOIyUYCHHUE,
coOupaHue, paclio3HaBaHME U H3YyYEHUE CBOMCTB KHUCIOPOJAa, HAOIIOJEHUE
B3aMMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpallleHus TopeHus (Moxkapa), O3HAKOMJIEHHWE C O0Opas3llaMH OKCHUIOB U
OMMCAaHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHWE, paACIIO3HABaHHE W H3yUYCHUE
CBOMCTB BOJ0poja (TOpeHue), B3amMmojelcTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOHO HCIIOJIb30BAaHUE BHACOMATEPHATIOB), HAOII0ACHNE O0pa3Il0B BEIIECTB
KOJIMYeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON
MAacCOBOM J10JIell pacTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOJBI C METAJJIAMU
(matpuemM ®  KajgblueM) (BO3MOXHO HCIIOJb30BaHHE BHJICOMATEPUAIIOB),



uccienoBaHre 00pa3lOB  HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0/IeHHEe U3MEHEHUS OKPACKU MHAMKATOPOB B PACTBOpAX KHUCIOT U IIETOYEH,
u3yueHue B3aumojneiicTBus okcuga meau (II) ¢ pacTBopoM cepHON KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMd HEUTpaau3aluM, MOJyYCHHE HEpPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAaJUIa APYTUM K3 PACTBOpA COJIA, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3aJa4 1o Teme «BaxHelmue kiaccbl HEOPraHUYECKUX
COCTMHEHUI».

Iepuoanuecknii 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
jieMenToB JI. U. MengeneeBa. CrpoeHue aroMoB. XUMHYECKasi CBA3b.
OKuCIUTEeTIbHO-BOCCTAHOBUTEIbHBIC PeaKIUuU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsatue o
IpyINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJIbI,
rajioreHbl, UHEPTHbBIE Ta3bl). DJIEMEHThI, KOTOpbie 00pa3yroT aMm(pOTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[Teprnoanueckuit 3akoH. [lepuoanueckas CUCTEMA XUMHAYECKHAX 3JIEMEHTOB /.
N. MengeneeBa. KoporkomepuonHass W JJIMHHONEpUOAHAA  (OPMBI
[lepunoanueckon cucrembl xumuueckux 3yeMeHToB 1. 1. Menpaeneea. [lepuoasr
n rpynnbl. OU3NYECKUH CMBICI MOPSAJKOBOIO HOMEpA, HOMEpPOB IEpHOAA H
TPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JIOYeK aToMoB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuomnueckon cucremsl JI. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJhyca aTOMOB XHMHUYECKHX 3JIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIlaM U NEPUOIAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ui pa3BUTHA Haykh M npaktuku. . M. MenneneeB — ydé€Hbli n
rpakJaHWH.

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipoueccel OkuciieHuss U BOCCTAHOBJIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpa3lloB BEILIECTB METAUIOB M HEMETANIOB, B3aUMOJCHCTBHE
TUIPOKCHIA LIMHKA C pAacTBOPAMU KHUCIOT M ILIEI0YEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPHUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiuu pa3aoKeHus, COCIUHEHHUS ).

Mesicnpeomemmnoie ceazu



Peanuzanusa MeXNpeaIMETHBIX CBA3€M NpPU U3YYCHUM XUMHUHM B 8 Kjacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHHE KaK OOIMX €CTECTBEHHO--HAYYHBIX
MOHSTUHN, TAK U TOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO--HAYUYHbIE MTOHATHS: HAYYHBIM (aKT, rUmoTesa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccudukauus, MNEePUOAUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, ra3, GU3UYECKHE BEIUYHUHBI, €TUHUIIBI
M3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunTes, Apixanue, onocdepa.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaldbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHUYECKasi peaKUMs

[Tepunoanueckuit 3akoH. [lepuoanueckas CUCTEMA XUMHAYECKHAX JIEMEHTOB /.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, KM, KaJdblUI M UX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM »3JIEMEHTOB B Ileproandeckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHAbI XMMHUYECKOM CBS3U. THIBI KPUCTALUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKH U
BHUJIa XUMHUYECKOU CBSI3U.

Knaccudukanys u HOMEHKJIATypa HEOPTaHUUECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K PAa3IMYHbIM KJIACCAM HEOPraHHUYECKHUX
COEOMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakidii Mo pa3IuyHbIM IPU3HAKAM (110 YUCTY
U COCTaBy YYacTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, mo
M3MEHEHUIO CTEMEHEeW OKHUCICHUSI XMMUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, MO
Y4acTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonartue o ckopoctu xumuueckoil peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOpaTUMBIX XUMUUYECKUX peakiusax. [loHsTHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusax. [lonsatue o karanuse. [loHsaTue 0 XuMu4eckoM paBHoBecuu. DakTopswl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJ0KEHUE XUMHUYECKOIO
paBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocraBnenue YpaBHEHUI



OKHCIIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEaKlMil ¢ HUCIOJIb30BaHUEM METOJa
AIEKTPOHHOTO OanaHca.

Teopust HNEKTPOIUTHIECKON TUCCOUALIMU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMUYHBIMU BUIAMU
xuMuueckoi cszu. Crenens gucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu nonnoro ooMeHa. Y ciioBHs MPOTEKaHUSI peaKlUii HOHHOTO 0OMEHa,
MOJHBIE W COKpAaIEHHbIE HWOHHBIE YpaBHEHUS peakuuil. CBONCTBA KHUCIIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUH 00 AIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHbIE peakiiny Ha HOHBL. [IoHATHE O TUAPOIIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAVIOB M HEMETayuloB (rpadura W anMasa), CIOXKHBIX BEHIECTB
(xJmopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JEUCTBUSL Pa3IUYHBIX (AKTOPOB, HCCIEIOBAHUE HIIEKTPONPOBOTHOCTHU
pacTBOpPOB BENIECTB, IMpollecca AUCCOIMAIMUA KHUCIOT, IIeJoYeld U colier
(BO3BMOKHO  HCIHOJIb30BAHME  BHUAEO MATEpHUANIOB), TMPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKKM  TMPOTEKaHUs  peakluil HMOHHOro  OoOMeHa
(oOpazoBanue ocajka, BbIJCICHUE Tra3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX —~ OPUMEPBI  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3lioKeHUs, COCIUHEHHUs ), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pElIeHUe
AKCIEPUMEHTANIbHBIX 33]1a4.

HeMmeTaJsibl U MX coeIMHEHUS

OOmiast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOWCTBA Ha MpPUMEpPE  XJjopa
(B3auMoOI€iiCTBHE C MeTaulaMH, HEMeTaJUlaMH, IellodaMu). XJIOPOBOJOPOI.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBa, MOJydeHUE, MpuMeHeHue. JlecTBue
XJIOpa U XJIOPOBOJOpPOJa Ha OPraHu3M ueloBeka. BakHeillme XJIOpUAbl U HX
Hax0XXJICHUE B MPUPOJIE.

O6mias xapakrtepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue U (U3UYECKHE CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOJa U CePhbl. AJIIOTPOIMHBIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. XuMuueckue cBoicTBa cepbl. CepoBOJIOpOJ, CTpoeHue, (HU3NYeCcKue U
XUMUUYeckue cBorcTBa. OKCHABI Cephl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHUJIOB.
Cepnas kwuciotra, G(U3NYECKHE W XHUMHUYECKHE CBOMCTBa (0oOmmMe Kak
MpEJACTABUTENSI Kjlacca KHUCIOT W crnenuduueckue). XUMHUUECKUE PEaKINH,
JeXalme B OCHOBE IPOMBIIUIEHHOTO CIOco0a MOJYy4YeHUS! CEPHOU KHCIIOTHI.
[Tpumenenue cepHoit KUCIOThl. CONMM CEPHOM KUCIIOTHI, KAYECTBEHHAS! pEAKIIUs Ha



cyinbdar-uoH. HaxoxaeHue cepbl U €€ COEIUHEHUN B mpupoge. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIIIEH cpeabl COSAMHEHUSIMU Cephbl (KUCIOTHBIE JOXKH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 MIPEAOTBPAIICHUSI.

OO6mias xapaktepucTuka 3j1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBbIE CTENEHU OKHUCICHHUS. A30T, pacCpoCTpaHEHUE B MPHUPOJE,
(duznyeckre u XuMuyeckue cpoiictBa. KpyroBoport azora B nmpupojie. AMMUAK, €ro
(dbu3nYecKre 1 XUMHYECKHUE CBOMCTBA, MOJIydyeHre U mpuMenenue. Colu aMMOHUs,
ux (puznyueckue U XUMUYECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ TMoyuyeHue, (PU3NYeCKue M XUMHUYECKHUE
cBOoMcTBa (0OIIME KaKk MPENCTaBUTENSl Kiacca KUCIOT U cruenuduueckue).
Hcnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHHE OKPYKalollel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3AyXa, MOYBBI U Bogoémon). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u pochopras kuciaoTa, Gu3NUecKre 1 XUMHUIECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX YI00pEHUH.

OO6mias xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCICHHUS.  YTIEepoJd,  aJJIOTPOIIHbIE
Moau(dUKalUK, paclpoOCTpaHEHHE B TpuUpose, (pu3nueckue U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. KpyroBopot yriaepona B npupogae. OKCuibl yriaepoaa, ux
¢duznyeckue M XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKHUBBIE OPTraHU3MBI,
MOJy4YeHHE W TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJICHUS KIMMaTa, HapHUKOBBIM
a¢dexT. YromapHas KUcI0Ta U €€ CoM, UX (U3NUYECKHE U XUMHYECKUE CBOICTBA,
nojlyuyeHne U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TAHOJI, TJIMIIEPUH, YKCYCHAas KUCIOTa).
[IpupoaHble HMCTOYHHKUA YTJIAEBOAOPOAOB (yrojb, MNPUPOAHBIM Ta3, HePTH),
MPOAYKThl WX MepepalOoTKu (OEH3UH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[Tonsatre 0 OMONTOTHYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OelIKax, yrieBojgax — U ux
poJii B KHM3HM 4YeJoBeKka. MarepuaibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IIOJIydYEHUE W
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOumue mnpeactaBieHus o0
okcunie kpemHust (IV) u kpemuueBoi kucinore. CWIMKAThl, UX WCIOJIb30BaHUE B
OBITY, B IIPOMBIIIJIEHHOCTU. BaxkHelilline CTpOUTENbHBbIE MaTepUasbl: KepaMHKa,



CTEKJI0, IIeMEHT, 0eToH, kene300eToH. [IpobaeMpl G€30MacHOr0 HCMOJb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHe 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NYECKHUE U XUMHUUYECKHE CBOICTBA
rajJloreHOB M WX COEIUWHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHWE ¢ oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIIEHHE C
oOpazmaMu  ceppl W €€  COEQUHEHHS MU  (BO3MOXHO  HCIOJh30BaHUE
BHJIEOMATEPHUAIIOB), HAOIOJEHUE Mpollecca OOyIIMBaHUS caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHON CEpHOM  KHUCIOTBI, M3yYEHUE XUMHYECKUX CBOICTB
pa30aBIeHHON CepHOM KUCIIOTHI, TPOBECHUE KaUeCTBEHHOM peakinu Ha cyabdar-
MOH W HaOJIoOJIeHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHUE C (DU3UYECKUMU
cBOMCTBaMHu a30Ta, ¢ochopa M UX COCIAUHEHUM (BO3MOXKHO HCIOJIH30BAHUE
BHJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (OChHOPHBIX yAOOpPEHUi, MOTyUYeHHE,
coOupaHue, paclio3HaBaHME W M3y4YEHUE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX pPEaKIuii Ha MOH aMMOHUS U GochaT-uOH U U3YyUEHHE MPU3HAKOB
UX MPOTEKaHHUs, B3aUMOICCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEABIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mojenei
KPUCTAUIMYECKUX pEIIETOK anmMasza, rpadura, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aNCcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MpPOTHBOTa3a, MOJyuyeHUe, COOMpaHue, pacrno3HaBaHUE U U3YUYEHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX peaklnil Ha kapOoOHAT U
CUJIMKAT-MOHbl W HW3yYEHUE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEePUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelne HeMeTaubl U UX COCTUHEHUS».

MeTaJibl 1 MX COeIMHEHUS

OO6mias xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHusa B llepuonndeckon cucremMe XUMHYECKUX 3neMeHToB [[. U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamndeckasi CBsi3b U
METaJIMYecKass  KpUCTa/UIMuecKas  pemérka.  DJIEKTPOXUMUYECKUH  pAll
HaInpspKeHU MeTauioB. Ou3nueckue U XMMHUYECKUE CBOMCTBa MeTaiuioB. OOiue
crocoObl ToyueHus: meTtamioB. [loHSATHE O KOPpO3UHM METAIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CiaBbl (CTajlb, YYTyH, JIOPATIOMUHUN,
OpoH3a) ¥ UX MPUMEHEHKE B OBITY ¥ TPOMBIIIJIEHHOCTH.

[Ilenouynsie MeTaibl: moyioxkeHue B [lepronuueckoil cucTeMe XUMUYECKUX
anementoB /. 1. MenzaeneeBa, CTpoeHUME HUX aTOMOB, HAXOXKIECHHUE B IIPUPOJIE.
dusnyeckue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCUJIBI U



TUAPOKCUABI HATpusd MW Kanusa. [IpuMeHeHuWe IIEeNOYHBIX METavIOB M  HUX
COEIMHECHUM.

[IlenoyHO3E€MENBHBIE METAJUIBI MArHUM W KaJbLUW: TOJOXKEHUE B
[Tepuonnueckon cucreme xumuueckux dneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJEHHE B pupoje. PU3ndeckne 1 XUuMHUIYECKUE CBOMCTBA MAarHus
u Kanblusa. Baxueilmme coequHeHHs KalblUs (OKCHUI, TUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

AroMuHUN: TToN0keHNE B [leprnoindeckoil CucTeMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxoxkacHue B mnpupone. dusmyeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHAA U TUIIPOKCHU]IA
ATIOMUHHS.

Kenezo: nmonoxenue B [leppoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [1.
N. MengeneeBa, cTtpoeHHe aroma, HaxoxiaeHue B npupone. dusmueckue u
XUMUYECKUE CBOMCTBA xkene3a. OKCUbl, THAPOKCU bl U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOTYyYECHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHWE ¢ o0pa3llaMud METAJJIOB M CIUIaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUA OKCHJIA
KaJIbI[Usl W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCHOJIb30BAaHME  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIM HA MOHBI: MarHus, KajablUs, aTIOMUHHS, [IUHKA, Kee3a
(I1) u xenesza (II1), meau (11), HabnroAeHNE U OMKMCAHUE MPOIIECCOB OKpALIMBAHUS
IJJaMEHH WOHAaMU HaTpusi, KaJlus U Kaidblusad (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB THAPOKCUIA ATIOMUHUS
Y THIPOKCHUJIA [IMHKA, PEHICHHE SKCIIEPUMEHTAIIBHBIX 3aJ]1a4 o TeMe «BakHeunume
METaJUIbl U KX COCTMHEHUS.

XuMus M OKPYXKAKOLIAs cpeaa

BemecrBa u Marepuanbsl B MOBCEIHEBHOW JKU3HM 4elOBEKa. be3omacHoe
UCIIOJB30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObiTy. [lepBas momolib npu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolel cpennl (mpenesbHas AOIMyCcTUMast
KOHIIeHTpalus BemiecTs, Aanee — [1/IK). Ponp xuMun B pelieHH# 3K0IOTHYECKUX
poOJeM.

Xumuueckuii IKChepumenm:

u3yueHre oOpasIloB MaTepuasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIE
MaTepuarbl).

Mesicnpeomemmnoie ceazu



Peanuzanusi MeXNpeIMETHBIX CBsI3€M MpU U3YyUYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS YE€pPe3 HCIOJb30BaHME KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX TIPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, Kilaccupukalus, TM[NepUOJUYHOCTh, HaAOIIO/ICHHE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeNb, SBIECHUE, MNAPHUKOBBIM
3¢ dexT, TeXHOTOTHS, MaTEepHUaJIbI.

®dusuka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOIHUKH,
MOJYTPOBOJHUKH, JUAJEKTPUKU, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOsSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILLINYECKas
pemeTka, CiuiaBbl, (U3UYECKUE BEITUYUHBI, €AUHUIBI U3MEPEHHs, KOCMUUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocunres, npixanue, Omocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC
ya00peHus, MUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, rtumpochepa, MUHEpaldbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yJbTAaThl OCBOEHMSI MPOTPAaMMbl OCHOBHOIO OOIIEro
o0pa30oBaHUs JOCTHralOTCs B X0/€ OOy4eHHs] XMMHUHU B €IUHCTBE Y4YEOHOW M
BOCHUTATEIIbHOMN JESATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCHICKUMHU
COITMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHSITHIMU B
oOlllecTBE MpaBWIaMU M HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT MpolleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIN3ALUNA O0yYarOIUXCS.

JInyHOCTHBIE ~ pe3yibTaThl  OTpaXXalOT  TOTOBHOCTH  OOyYaromuXxcs
PYKOBOJACTBOBATbCSI CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUA U
pacIIMpeHue OIbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOr0 BOCIUTAHUS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHHMAaHUS 3HAYCHHS XUMHUYECKONM HAYKH B JKU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HMHPpopmaruen o
MEPEIOBbIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEYECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUS O COLUUAIBHBIX HOPMax M TMpaBWIaX MEXJIMYHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  yueOHO-UCCIEOBATENbCKOM, TBOPYECKOM W JAPYrUX  BHUAAX
NESATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHON JEATENbHOCTH MpPH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJa4, BBINOTHEHUU XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B IIPOLIECCE ATOM Yy4eOHOM JESITENbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEACHHE W IIOCTYIIKM CBOMX TOBApHUILEH C MO3ULUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTaBIAIOILINEC
OCHOBY JIJIsi TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJIBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENIOW, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAUMBIE M OOBSICHEHHUS HAOII0MAEMBIX IMPOIECCOB M SIBICHUM,
MO3HAaBaTEIbHON, MH(OPMALIMOHHOW M YUTATEIbCKON KYJIbTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOW paboOThl € YyYEOHBIMM TEKCTaMH, CHPABOYHOU



JTUTEpPaTypoOu, JOCTYNMHBIMH TEXHUYECKUMHU CPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa3OBaHUIO, TPOCKTHOM M HCCIEAOBATEIIbCKOU
JEATeNbHOCTU, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH W YPOBHSI OOyUEHHS B
TaabHEHIIIeM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIECACTBUU U
HETPUSTHE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aTKOT0Jis, HAPKOTUKOB, KYpEHHSI),
HEOOXOJIUMOCTH  COOMIOJIEHUsS] MpaBuid 0€30MacCHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOMN KU3HMU;

5) Tpy10BOI0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodecchil u Tpyaa pa3iuyHOro poa,
YBOKEHHUE K TPYyLy U pe3yjbTaraMm TPYJIOBOM NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBINM BBIOOP
WHJIMBUAYAJILHOU TPAEKTOPUHU MPOJOKEHUS 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIemHon npodeccuoHanbHON eI TENbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCUOHATILHOM CpEJIE;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKHU 11eJIECO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOUYHHUKY
U3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, TOHUMAHUE IIEHHOCTU 3I0POBOTO U
O0e3omacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3MYECKOMY U TMCUXHYECKOMY 370POBbIO, OCO3HAHUE I[EHHOCTU COOJIIOACHUS
npaBuJl 0€30MacHOTO MOBEICHHS TPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOXKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, MOJy4aeMble MPU U3YUYECHUH XUMHH, IJIS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOWIEH MPUPOIHON CPEIOr, sl MOBBIICHUS
YPOBHSI  SKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS TIJIOOAJBbHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM U MyTeW MX pElIeHUss MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTUYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHON U COLUAIIBHOU ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B cocrtaBe wMeTanmpeaMETHBIX pPE3yIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUSI MHUPOBO33PEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MpEeAMETaXx U MO3BOJIAIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (HOPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU



Hay4YHOU KapTUHE MUpA, U YHUBEpCaJbHbIE yueOHbIE AEHCTBUS (MIO3HABATENIbHBIE,
KOMMYHUKATUBHBIE, PETYJSTUBHBIEC), KOTOpbIE 00OecneyuBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATEeNbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Bba3oBble Joruueckue aeiicTBUuA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUS] MPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISTH UX XapaKTepHbIC
MPU3HAKHU, yCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTHUSIMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/IENbHBIX (PAKTOB U SIBIICHUI, BHIOUPATh OCHOBAHUS U
KpUTEpUH VISl KIACCU(PUKAIIUM XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIIHil,
YCTaHaBJIMBATh MPUYUHHO-CIIEICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE paCCYKJeHUs (MHIYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTUH),
JienaTh BBIBOJIBI U 3aKJIFOUYEHUS,

YyMEHHE TPUMEHSATH B TMpOIEcce IMO3HAHUS TOHATUA (NIpEIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIETbHbBIE TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEeMEHTa), XUMHu4eckas ¢(opMmylia W ypaBHEHUE
XUMUYECKOW peakluu — MpU pelIeHUH y4eOHO-TI03HABATEIbHBIX 3371a4, C YUETOM
ATUX MOJICTBHBIX MPECTABICHUIN BBISIBISATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC
MPU3HAKHA M3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
BBIABJISITh  OOIME€  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareabckune 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI HJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTU BBHICKA3bIBAEMBIX CYXJCHUI;

MPUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allid U IPOBEACHUIO
YUYEHHUYECKUX HKCIIEPUMEHTOB, YMEHHE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (OopMyJIUpOBaTh 00OOIIECHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojienaHHoM pabdore.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HUHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEpkKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHYECKH OIECHUBATh MPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO0 HH(POPMAIHUIO;



YMEHHE NPUMEHATHh Pa3IuyHbIe METOAbl M 3aMpOChl IPU MOUCKE U O0TOOpE
MHpOpMAIIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JJIS BBIIOTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEIECIEHHOTO THUIA, IPUOOPETEHUE OIbITA B
o0JlacTU  HMCHOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOT'O MCTOJb30BAHUS PA3TUUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATH ONTUMANIbHYIO (OpPMY MpeacTaBlIeHUs HHGOPMALUK U
WUTIOCTPUPOBATh pellaeMble 3a7auydl HECIOXKHBIMH CXEMaMH, JuarpaMmMami,
IpyruMu popmamu rpapuKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh W aHAIMU3UPOBaTh B IIpolecce Yy4YeOHOM U
UCCIEIOBATENbCKON AEATEIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIILICHHOCTH,
CEIBCKOTO XO3SIMCTBAa M TPAHCIOPTA HA COCTOSHHE OKpPY’KaroIIeH TPUPOIHON
Cpelbl.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIe 1elCTBHS:

YMEHHMs 3aJlaBaTh BOIPOCH (B XoJe nuanora W (WIM) IUCKYCCUHU) IO
CylIecTBy  oOcyxkjgaemMoil  Tembl, (GOpPMYJIHpPOBATH CBOU  MPEITIOKECHUS
OTHOCHUTEJILHO BBITIOJHEHUS TIPEAJIOKEHHON 3a/1a4H;

YMEHHSI  MPEACTAaBISATH  IOJYYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOU
NEATEIbHOCTY B YCTHBIX M TMHCBMEHHBIX TEKCTaX; JejaTh IPE3CHTAIUIO
PE3YyJbTATOB BBHIMIOJHEHUS XUMHUYECKOTO SKCIEpPUMEHTa (J1abopaTOPHOrO OMbBITA,
1ab0paTopHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, y4EOHOTO MPOEKTA);

yMEHHSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTEIbHOW UM MCCIEAOBATEIbCKOW  NESITENIBHOCTH  TPU  PEUICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBaHUS
no3urui (00CyKaeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE HITYPMbD», KOOPAUHAIUS
COBMECTHBIX JEHUCTBUH, OMNpENeICeHHEe KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIe yHUBepPCAaJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO OMNPEACNSITh IEIu JEATebHOCTH, MIAaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NeATeNbHOCTh, BBIOUpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI pElIeHUs] YUYEOHBIX U
MO3HABATEIbHBIX 3a/l1a4, CAMOCTOATEIIbHO COCTABJISATh WIH KOPPEKTUPOBATH
MPEIIOKEHHBIM aNTOPUTM JEWCTBUM TIPU BBINOJHEHUU 3aJlaHUM C Y4YETOM
MOJIyYEHHs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUIX,
OIICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHOW 1€, yMEHUE
MCIIOJB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IIPe/1jlaraéMble B YCIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpenMeTHBIX peE3yJbTaTOB IO OCBOEHUIO 00s3aTE€IBHOTO
COJIEp>KaHMs, YCTAaHOBJIEHHOIO JaHHOW QeaepasbHON paboyelt MporpaMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMUCS HAy4YHbIE 3HAHHS, YMEHHUS U CIIOCOOBI



neucTBuil, cnenuduueckue A OpeAMeTHOM obnactu  «XUMHUS», BUIBI
NEATeNIbHOCTH 1O  TMOJYYEHHI0 HOBOIO 3HaHMS, €ro HHTEpIpeTalny,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K xoHiy oOydenus B 8 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaXKkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PAaCKpBIBATh CMBICII OCHOBHBIX XHMHMUYECKUX IMOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOHAs U HEOJAHOPOJHAsS), BAJIGHTHOCTb, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiacCupuKaius peakiui: peakiuu
COCIMHEHUS, PEaKIUU Pa3JIOKEHUs, PEaKIUU 3aMelIeHUs, peaKuu
oOMeHa, 3K30- U HAOTEPMHUUECKUE PEAKIINU, TeTIOBOM 3(peKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aroMa, aToMHas OpOUTallb, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJs BEIIECTBA
(TIporieHTHAsI KOHIIEHTPAIMs) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKUX TMOHATHH U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEIECTB U X MPEBPAIICHUI;

* ICIIOJIb30BATh XUMHUUECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUs (hOPMYJT BEIIECTB
Y YPAaBHEHHUN XUMUYECKHUX PEAKLIHIA;

e OTIPEJICTSATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSIX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COEAUHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHass M HMOHHAs) B
HEOPTaHUYECKUX COETUHEHUSIX;

epackpeiBaTh cwmbica llepuommueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPaHEHUs MAaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e ONKCHIBATh W XapakTepuszoBaTh TabnuuHyro ¢dopmy llepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh IMOHATHUS «TJIaBHAs
noArpynmna (A-rpynna)» u «nobouyHas noarpynna (b-rpymnma)», Manbsie u
OoJIbIlINEe TEPUOMBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepumonamyeckas cucremMa XUMHYECKHX dyemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB M 3apsij siipa, 00Ilee YUCIO SIEKTPOHOB
U pacrpeesieHue uX Mo JIEKTPOHHBIM CIOSIM);

e KJTAaCCUPUIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHMYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B pEaKIUu
BEILIECTB, MO TETIOBOMY 3D PeKTY);

e XapaKTEepU30BaTh (OMUCHIBATh) OOIIHE XUMUYECKHUE CBOICTBAa BEILECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

e IPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTU OT MX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHUMHYECKUX TMPEBpAIICHUN B
Pa3JIMUHBIX YCIIOBUSIX;

e BEIYHUCIISITh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOro 73jieMeHTa 1o ¢Gopmylie COeAUHEHUS,
MacCOBYIO [IOJIO BeIIEeCTBA B pacTBOpPE, MPOBOAUTH pPacu€Thl MO
YPaBHEHHUIO XUMUUYECKOUN peaKIuu;

e IPUMEHATh OCHOBHBIE OMEPAIIUU MBICIUTEILHON JNEATeIbHOCTH — aHAIIU3 U
CHHTE3, CpaBHEHHE, OO0O0OIIEeHHE, CHCTEMaTH3aIuio, KiacCu(puKaIuio,
BBISIBJICHUE MPUUYUHHO--CIEJCTBEHHBIX CBA3EU — JJIsI U3YyUYEHHS! CBOICTB
BEIIECTB U XUMHUYECKUX pEaKlHi, eCTeCTBEHHO-HAy4YHbIE€ METOMbI
MO3HaHUSI — HaOJIOJIEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN);

e CJIEIOBATh MpPaBUJIAM MOJIb30BAHUS XUMUUYECKOUN MOCYI0i U 1a00paTOPHBIM
o0opynoBaHUEM, a TakKXe IMpaBWwiaM OOpaIlleHHs C BelIeCTBaMH B
COOTBETCTBHUM C HHCTPYKIUMSMH TIO BBINOJHEHUIO Ja0OpaTOPHBIX
XUMUYECKUX OMNBITOB MO TOJYYEHUIO U COOMpPAHUIO Ta3000pa3HbIX
BEIIECTB (BOJOpOJAa M KHUCIOPOJa), NPHUTOTOBJICHHUIO PACTBOPOB C
ONPENEIEHHON MACCOBOW JOJIEM PaCTBOPEHHOIO BELIECTBA, MUIAHUPOBATH
U MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
ieaoued U KUCIOT C MOMONIBI0 MHAMKATOPOB (JIakMyc, ¢dheHondTaneuH,
METUJIOpaHXK U APyTue).

K xoHiy oOydenust B 9 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMUYECKUUN
AJEMEHT, aTOM, MOJEKyJa, HWOH, KaTHOH, AaHWOH, MPOCTOE BEIECTBO,
CJIO’)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCIICHHUSI, XUMUYECKasl PeaKIusi, XUMUYecKasi CBs3b, TEIUIOBOM 3(P(DEeKT
peakiuu, MOJib, MOJISIpHBIM ~ 00BEM,  PacTBOp,  BIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS] UCCOLMAIMS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTtop, XHMHUYECKOE€ paBHOBECHE, oOOpaTUMble U



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIbh, OKUCIEHHE U  BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUYECKasl CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJIIMYEeCKas), KpUCTANIMYECKass pemeTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOoMycThUMas
koHueHtpanus [[JIK BemecTsa;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKUX TMOHATHH U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEIECTB U UX MPEBPAIICHUI;

* ICIIOJIb30BATh XUMHUUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIEHUs (hOPMYJT BEIIECTB
Y YPAaBHEHHUUN XUMUYECKHUX PEAKLINIA;

e OTIPEJICTISATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XMMUYECKUX DJIEMEHTOB B
COCMHEHHUSX PA3JIUYHOTO COCTaBa, MPUHAIJICKHOCTh BEHIECTB K
ONpeNeIEHHOMY KJIacCy COEAMHEHUW 1o (opMynaM, BUJ XUMHUYECKOU
CBsI3U (KOBaJE€HTHAs, WOHHAS, METaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHUSX, 3apsA]l MOHA MO0 XUMUYECKOU (popMyrie, XxapakTep cpeibl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTATUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

epackpeiBaTh cMbICcH Ilepumomnueckoro 3akona JI. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyo ¢opmy llepuoandeckoit cCUCTEMbl XUMHYECKUX AJIEMEHTOB:
pa3nuuath MOHATHUS «rjaBHas mnoarpynna (A-rpynmna)» U «mnoOouHast
noarpynmna (b-rpynmna)», mansle u OoJblIME MEPUOIBI, COOTHOCHUTH
0003HAaUYCHUSA, KOTOPbIE HMMEIOTCS B TMEPUOAUYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XHUMHUYECKHUX
2JEMEHTOB (COCTaB MW 3apsja  sAapa, oOIIee 4YHCIO DJICKTPOHOB U
pacrpeneneHue HMX MO0 DJJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MajiblX NEPUOJOB U TIIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

e KJTAaCCUPUIUPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B pEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIeHUs
XUMUYECKUX IJIEMEHTOB);

e XapaKTepu30BaTh (OMUCHIBATh) OOMIHE M CHEHU(DUUIECKHE XUMHYECKHE
CBOMCTBAa MPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKIAsl OIMKCAHUE
puMepaMy MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIU;

e COCTABJISITh YPABHEHUS AJIEKTPOJIUTUUECKON TUCCOIUAIINHI KUCIIOT, HIeIouYen
U COJIeH, MOJIHbIE U COKPAIIEHHbIE YPABHEHUS PEAKIIUM MOHHOTO OOMEHa,



YpaBHEHUSI PEAKIHH, TOATBEPKIAOIINX CYIIECTBOBAHUE TE€HETUYECKOU
CBSI3U MKy BEIIECTBAMH PA3TUIHBIX KJIACCOB,;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTENHHBIX  PEAKITUH
ITOCPEACTBOM COCTABIICHHS DJICKTPOHHOTO OalaHca dTUX PEaKIIHid;

¢ IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH IIPOTEKAHUS XHMHYCCKHX IIPEBpAIICHUH B Pa3IdYHBIX
YCIIOBHSIX;

e BEIYMCJISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa Mo (OopMyJie COCIHMHCHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PAcCTBOPE, TMPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKON PEAKITUN;

e COONIONIATh TIpaBUJIa TOJIB30BAHUS XUMUUYECKON MOCYIO0N U JTaOOpaTOPHBIM
o0opymoBaHueM, a TakKe TMpaBuWia OOpalleHus] C BeMeCTBAMU B
COOTBETCTBHUM C WHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIAOOPAaTOPHBIX
XUMUYECKUX ONBITOB IO TOJYYCHUIO W COOMPAHHWIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKUCIIOTO Ta3a);

¢ IIPOBOJIUTHh PEAKIMH, ITOATBEPIKIAIONINE KAUeCTBEHHBIH COCTaB Pa3TMYHBIX
BEII[ECTB: PACMO3HABATHh OMBITHBIM IyTEM XJIOPHI-, OpOMUI-, WOAWI-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THIPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI U HWOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIIEPAITUU MBICIUTEILHON JIEATCIbHOCTH — aHAIIN3 U
CHHTE3, CpaBHEHHE, O0O0O0OIIeHWe, CHCTEMaTH3alui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — NI W3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUl, €CTeCTBEHHO-HAyYHBIC METOIbl TIO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJCIUPOBAHUE, SKCIICPUMEHT (pealbHBIN H
MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos
Ne HanmeHoBaHMe pa3iesioB U DJIeKTPOHHBIE (HU(POBHIE)
KountpoabHbie IpakTH4eckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasnea 1. I[lepponayanbHble XHMHYECKHE IIOHATHS
XuMusi — BaKHas 00J1acTh

11 €CTECTBO3HAHUS U 5 0 ) bubnuorexa [JOK

' MPAKTUYECKOU NESATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BeirtecTBa 1 XUMUUECKHE 15 1 0 bubmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasnen 2. BaxkHeiilue npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
)1 Boznyx. Kucnopoa. Ilonstue 6 0 1 bubnnorexa [JOK

' 00 okcHax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kuciorax g 0 1 bubmnoreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
’3 Bona. PactBopsl. [lonsitue 06 5 | 1 bubmnoreka [IOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 1 1 bu6mmoreka [IOK

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

Hroro no pazneny 30

Paszpnen 3. Ilepnoanueckuii 3axkoH u Ilepuoguveckas cucrema xumnueckux 3jeMeHToB . U. MenneneeBa. CTpoeHne aToMoOB.
Xumuueckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cuctema 7 bubmnoreka [IOK
' XAUMUYECKUX djiemeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menpene-eBa. CTpoeHue aroma
X .
- OI/IMI/I‘-IGCKaSI CBS3b . Bu6miorexa OK
' KHCTHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIE PEAKIIUU
1 15 bu6mmoreka [IOK
TOTO O pasAcity https://m.edsoo.ru/7f41837¢
P 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KIIACC

Kosnu4yecTBo yacos JIEKTPOHHBIE
HanmMeHoBaHMe pa3ie/ioB U TeM (uudposrbie)
Ne i/ P Kontpoanubie | IpakTHueckue p
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUA
11 [ToBTOpenue u yriybiaeHne 3HaHUH 4 0 0 bubnnorexa [JOK
' OCHOBHBIX Pa3fesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 5 1 0 bubnuorexa [JOK
' peaKIuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOoNIUTHYECKAs! AUCCOLIMALIHSL. 2 1 | bubnuorexa [JOK
' XHUMHYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasnen 2. HemeTranibl M UX cOeIMHEHHUS
)1 OO1m1ast XxapaKTepUCTHKA XUMHYECKUX 4 0 | bubnnorexa [JOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMHYECKUX
2.2 snemenToB VIA-rpynmnsl. Cepa u eé 6 0 0 brbamorexa LOK
' R https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast XapaKTepUCTHKA XUMHYECKUX Eub 1OK
noIMoTeKA
23 371eMeHTOB VA- . Azor, goco 7 0 1
JICMCHTOB TpYMIIBI T, pocdop u ux https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubsmorexa LHOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTMHEHHUS



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

Hroro no pasneny

25

Pa3zgen 3. MeTasibl M HX COeIMHEHUA

N bu6mmoreka [IOK
3.1 Obmpe cBofiCTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
32 Baxxueiime MeTauibl U UX COSTUHCHUSI 16 hitps://m.cdsoo.rw/ 78412636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpyxawuias cpeia
4.1 B a a ann XK eJIOBEKA 3 bubmorexa LHOK
' CHICCTRA 1 MATCPHAIIBL B AKHSHI | https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
P 3 bu6mmoreka [IOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Poiab XUMuu B KU3HU | 0 0 bubmnoreka [IOK
yesnoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bubmnoreka [IOK
2 IlonsaTue o MeTonax MO3HAHUS B XUMUU 1 0 0 hitps://m.cdsoo.rw/f0d227c
[Ipaktuyeckas padora Ne 1 «IIpaBuia
paboThI B 1a00paTOPHH U PUEMBI bubnnorexa [JOK
3 1 0 1
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM)
Yucrtele BemecTBa u cMecu. CnocoObl bubmnoreka [IOK
4 . 1 0 0
paszeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[TpakTuaeckas padora Ne 2
5 «IE)as eJIeHUE cﬁeceﬁ (Ha mpumepe 1 0 1 bubmmorexa HOK
8 N PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU IIOBAPEHHOM COJIN)»
6 BxonHnoe tectupoBanue. ) 0 0 bubnnoreka [IOK
ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE dJIEMEHTBI. 3HAKH | 0 0 bu6mmoreka [{OK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmnoreka [IOK
I1 1 0 0
8 POCTRIC 1 CAOAHBIC BEIIECTRA https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 0 0 nonorexa 11O

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

bubmnoreka [IOK

10 Xumunueckas GopmyJiia. BaneHTHOCTD
$opmy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHMUYECKHUX 3JIEMEHTOB
1 OTHocuUTeNbHAs aTOMHAs Macca. bu6mmoreka [IOK
OTHOCHUTENbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c¢
1 MaccoBas 1019 XHMHYECKOr0 bubmnoreka [IOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350¢
13 KomuuectBo Bemecrra. Moib. bubmnoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nUYECKUEe U XUMUYECKUE SIBICHUS. bu6mmoreka [IOK
Xumudeckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciaoBHsI IPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmmorexa HOK
» N P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHUECKUX peaKIIni
18 (coeqmHeHUs, pa3I0KEHUS bubmmorera [TOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneuCT. O600IeHHE U bubmmorexa LHOK
H ACT: Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHU I
20 KonrtpomnsHas padora Nel mo reme bubnnorexa [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnnorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kuciopoa — anemMeHT u
npocroe BewecTBo. O30H

https://m.edsoo.ru/ff0d448¢e

dusznueckre 1 XUMUYECKHE CBOICTBA

bubmnoreka [IOK

22
KHCIIOPOJA (PeAKIHH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOblI moryueHus KUCI0poa B
23 nabopaTopuu ¥ MPOMBIIIIICHHOCTH bubmuoteka LIOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt XuMuIeckoit
24 peakuuu, MOHATUE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIMSIX
TorumBo (HedTh, yroib U METaH).
25 3arps3HeHue Bo3yxa, CIocoObl ero bubmmoreia LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLCHUS
[IpakTuyeckas padora Ne 3 o Teme
26 «ITony4yenne u coOupanue KUCIOpOIa brbamorexa LOK
g N P poAd, https://m.edsoo.ru/ff0d4ae2
M3Y4Y€HHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bubnnorexa [JOK
BelecTBo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
)3 dusndeckue U XUMUYCCKHIE CBOMCTBA bubmnoreka [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmnoreka [IOK
29 ITo € 0 KUCJIOTax U CO
T HCHOTAR 1 OB https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOIa B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
31 [IpakTuyeckas padora Ne 4 o Teme bubnnorexa [JOK

«[lomyuenue u cobupanue BoI0po/a,

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

HU3yYEHHUE ET0 CBOMCTB)

32

MossipHbIii 00bEM Ta30B. 3aKOH

bubmnoreka [IOK

ABoraapo https://m.edsoo.ru/ff0d542¢
Beruncnenust o00pEMa, KOJIM4ecTBa
33 BEIIIECTBA raza Mo €ro M3BeCTHOM bubmmorera [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WIH 00BEMY
Boruncnenust 005EMOB ra3oB 1o
34 ABHCHMIO PEaKIIMU HA OCHOBE 3aKOHA bubmmorera [TOK
7P . P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 du3nYeCcKre U XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bu6mmoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. HacrlmeHHbIE
37 eHac pe E acTBOpBL. MaccoBa brbmmorexa LOK
Y HEHACBIIICHHBI TBOPBI. Bast
p p https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
18 «IIpuroroBieHue pacTBOpoB C bubnnorexa [JOK
ONpeAcIEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BELIECTBA»
39 KonrtponsHast pabora Ne2 o reme bubnnorexa [JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KacCUPUKALIUS, bubmnoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenue nu XuMHUUECKHE CBOMCTBA
bubnnoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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4 OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS, bubmnoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHYECKUE CBOWCTBA bubnnorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bubnnorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHYECKUE CBOMCTBA bubnnorexa [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIaTypa
46 é P o )e ZSK’ . bubnuoreka LIOK
CHOCOOBI TIOMYUYEHUS, XHMUIECKU
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 334a4 110 TEME bubnnorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI
43 ['eneTnueckas CBsI3b MEXKIy KilaccaMu bubnuorexa [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
O06o001IeHre U cucTeMaTu3alus 3HaHU |
49 "0 bu6mmoreka [IOK
1o Teme "OCHOBHBIE KJIACChI
. https://m.edsoo.ru/00ad9cb2
HEOPraHUYECKUX COCAMHEHUI
KonTponbaas padota Ne3 mo Teme
50 "0 P P bu6mmoreka [IOK
CHOBHBIE KJIaCChl HEOPTaHUYECKHUX
on P https://m.edsoo.ru/00ad9¢ela
COETMHEHUI
[TepBbie MOMBITKY KIaCCUPUKAITUU
51 P 1(?[ bu6mmoreka [IOK
XUMUYECKUX AeMeHTOB. [lonsaTue o
https://m.edsoo.ru/00ad9ffa
rpyIIax CXOAHBIX HIEMEHTOB
57 [lepuoanueckuii 3aKoH U bubmnoreka [IOK

Hepnoanqecmﬁ CHUCTEMA XUMHUYCCKUX

https://m.edsoo.ru/00ada52¢c
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anementToB . 1. Mennaeneena

53 Ileproasl, TPYyIIIbl, IOATPYIIIEI bubmmorexa HOK
PHOZEL, TPYIIIEL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuorexa [JOK
snaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpocHuE 3JIEKTPOHHBIX 000JI0YEK
55 aT(f)MOB BJIeMeHTI())B ITepuonuueckoi bubmmorera [TOK
proa https://m.edsoo.ru/00adabbc
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTUKa XMMHUYECKOTO
56 3JIEMEHTA TI0 €TO TOJI0KEHHUIO B bu6mmoreka [{OK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproauueckoro 3akona st
57 pa3BUTHA HAayKu U npakTuku. J[. 1. bubnnorexa [JOK
MeneneeB — y4€HbI, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)<1aHuH
DNEeKTPOOTPULIATEIILHOCTh ATOMOB bubnnorexa [JOK
58
XUMHYECKHUX 3JIEMCHTOB https://m.edsoo.ru/00adaab8
bubnnoreka [IOK
59 HNonna ecKast CBs3
HHa XM OBk https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosspHas XUMHYeCKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 Konrponsnas padora Ne4 «Ctpoenue bubnnorexa [JOK
aroMa. XUMHUYECKas CBSI3bY» https://m.edsoo.ru/00adaab9
2 KoBaneHnTHas HenossspHas XUMHUYeCKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adb486
b K
63 CreneHb OKUCICHUS uommorexa HO

https://m.edsoo.ru/00adae28
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64 OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIE | bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmnoreka [IOK
65 O 1
KHCIUTCIH | BOCCTAHOBHTEIHN https://m.edsoo.ru/00adb076
66 O06o001IeHre U CUCTEMATU3aIM 3HAHUH | bubmuoreka [JOK
3a Kypc 8 Kiacca https://m.edsoo.ru/00adb33c
bubmnoreka [IOK
4 1
67 TOTOBA] KOHTPOJILHA padoTa https://m.edsoo.ru/00ad9cb2
68 O06001IeHre U CUCTEMATU3aI 3HAHUH | bubmuoreka [JOK
3a Kypc 8 Kiacca https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTtpoabnsie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Ileproarueckuii 3aK0H.

| [Tepuoanueckas cuctema | 0 0 bubmnoreka [IOK
XUMUYECKUX dyiemeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUUYECKHX AJIEMEHTOB 1 0 0 bubmmorera [TOK

.. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIATypa | 0 0 bubnnorexa [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMU4eCKOM CBSI3U U THIIBI | 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6

5 OKHUCIUTENTbHO-BOCCTAaHOBUTEIIHHBIC | 0 0 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade

6 Krnaccudukanus XuMHIeCKUX | 0 0 bubmnoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
KonrtponsHas padora Nel mo reme

7 «IloBTOpEHUE U yrinyOieHHe 3HAHU 1 1 0
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»
IToHsATHE O CKOPOCTU XUMHUYECKON

8 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 0 0 bubmorexa LHOK
p ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIUsIX

9 [ToHsITHE O XMMUYECKOM PABHOBECHUHU. 1 0 0 bubnuorexa [JOK
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CDaKTOpI:I, BJIMAIOIIUC Ha CKOPOCTH
XUMHYECKOU PCaKku U IMOJIOKCHUC
XUMHYCCKOI'O paBHOBCCUA

https://m.edsoo.ru/00adc28¢c

Teopus 21EKTPOIIUTUYECKON

bu6mmoreka [IOK

10 nccoruanuu. CUiIbHbIE U cIa0ble
a nHan https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
1 " N bu6mmoreka [IOK
OHHBIE YPaBHEHUS PEAKIIUHA
M peakil https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 N . bu6mmoreka [IOK
OCHOBAHHUI B CBETE MPEACTABICHUI
pull https://m.edsoo.ru/00add5d8
00 AIIEKTPOTUTUIECCKON JUCCOITUAITTT
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 i 06 bu6mmoreka [IOK
MPEACTABIEHUN O
bedt . https://m.edsoo.ru/00add8b2
3IEKTPOJIUTUYECKON AUCCOLMALIIHI
14 n N bu6mmoreka [IOK
OHSATHE O TUAPOJIN3E COJIEH
b https://m.edsoo.ru/00add9d4
O00011IeHIE U CUCTEMATHU3ALIS
15 3HaHUM MO TeMe DIIEKTPOIUTHUECKAs bubnuorexa [JOK
JACCOLUAIMA. XUMAYECKUE PEAKLINU B https://m.edsoo.ru/00addd12
pacTBopax
ITpaxTrueckas padora Ne 1.
16 IE) P bu6mmoreka [IOK
«PemeHue s3xcnepuMeHTaIBLHBIX
P https://m.edsoo.ru/00addbfa
3aga4uy
KonTtponsHasg padora Ne2 1o teme
17 5 P P bu6mmoreka [IOK
«DIIEKTPOIUTUYECKAS JUCCOIHALIS.
p o TtHaIl https://m.edsoo.ru/00addec0
XUMHYECKUE PEaKLUU B paCTBOPaxX»
13 OO01mmas xapakTeprCcTUKA TaJIOTCHOB. bubnuorexa [JOK

XUMHUYECKHE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

XinopoBogopoa. ColisiHast KUCTIOTA,

bubmnoreka [IOK

19 XUMHYECKHUE CBOMCTBA, MOJyYEHUE
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuyeckast padora Ne 2 o Teme
20 «ITonyueHnue COJITHON KUCIIOTHI brbmmorexa OK
g . N ’ https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBOMCTB»
Brruucienust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIU OJUH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
” OO01mmast xapakTeprCcTHKa SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOTU(DUKAIIUNA CEPHI.
” Haxoxnienue cepsl u €€ coeIMHEHU I bubnuorexa [JOK
B NpHpoJe. XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopo, cTpoeHue, (hU3HIecKue bubnuoreka [JOK
Y XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 ¢u3nveckue 1 XUMHYECKUE CBOICTBA bubmnoreka LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE ITPOMBIIIIEHHOTO CIIoco0a
26 MIOJIy4€HUsI CEPHOMN KUCIIOTHI. bubnnoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarolleH cpebl COEAUHEHUSIMU
cepbl
27 Brlunciaenue MaccoBoii 10K BRIXOAa bubmnoreka [IOK
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MIPOAYKTA PEaKIHH

https://m.edsoo.ru/00adec8a

OOm1ast XxapaKTEpUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE

bubmnoreka [IOK

28
B IIpupoe, GpU3nIecKue U https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AmMHak, ero pu3nvecKue u

29 €CKHE CBOMCTBA, OJy4YEHUE bubmuoteka LOK
XUMUYECKHUE CBOWCTBA, MOTYYEHUE U

> HOTY https://m.eds00.ru/00adf004
MIPUMEHEHHE
[TpakTuyeckast padora Ne 3 o Teme
30 «ITonyuenne ammuaka, U3y4eHHUe €ro bubmorexa LHOK
N g Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ hu3ndeckue u bubnnoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX

32 no0pennii. XUMHUYECKOE bubmorexa LHOK
YAORP ' N https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIEH Cpebl
COCIMHEHUSIMU a30Ta
®ocdop. Oxcun pochopa (V) u

33 (pocg)o pHaH KI/ICHi)Ta q&)yr:sn(qeilcne " brbamorexa LOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOUCTBA, MOTYUYEHUE
Hcnonb3oBanue GochaToB B KauecTBE

34 MUHEPAIbHBIX YI0OpEHUA. bubnnorexa [JOK
3arpsi3sHEHUE TPUPOTHOMN CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacripocTpaHEeHUE B

POZL, pactipoctp bubnuoreka LIOK

35 npupoe, GU3NIECKue U XUMUIECKUE

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcunel yraepoaa, ux pusndeckue u
XUMHYECKUE CBOUCTBA.

bubmnoreka [IOK

36
DKOJOTUYECKHE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBs3aHHBIE ¢ OKcuaoM yraepoja (IV)
37 VrobHas KUCIIOTA U € COIN bubmmorexa HOK
https://m.edso00.1ru/00ac006¢
[Ipaktuyeckas padora Ne 4 o Teme
18 "[losny4yeHnue yriaekucioro rasa. bubnnorexa [JOK
KauectBenHast peakiys Ha KapOOHaT- https://m.edsoo.ru/00aec027e
noH"
[TepBoHauanbHBIE MOHATHS 00
39 OpraHNYEeCKUX BEIIECTBAaX KaK O bubmorexa LHOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIIIepoaa
40 Kpemunii u ero coe quHeHUs bubmorexa LHOK
p https://m.edsoo.ru/00ae080a
IIpakTuyeckas pabora Ne 5. Pemenue
A1 SKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME bubnuorexa [JOK
«Baxwneiinie HeMeTaIbl U UX https://m.edso00.ru/00ae0bf2
COCIMHCHMS
KonrtponsHas padora Ne3 o reme
N bu6mmoreka [IOK
42 «Baxneiiniie HeMeTaJIbl U UX
https://m.edso0.ru/00ac0e18
COCIMHEHMS
OO01mmas xapakTepucTHKa XUMUIECKUX
DJICMEHTOB — METAJIJIOB.
43 Merannudeckas CBSI3b U bubmnoreka [IOK

METAJUIMYECKast KpUCTAJUINYECKas
pemérka. Pu3nvecKkre CBOMCTBA
METAJIOB

https://m.edsoo.ru/00ae103e
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XMMHUYECKHE CBOVCTBA METAJJIOB.

bubmnoreka [IOK

44 DIIEKTPO eCKUll
AICKTP xm\imq HH AR https://m.edsoo.ru/00aec1156
HaIpsHKEHUH METaJIOB
OO1u1re cnocoObl MOTyYSHHS
MertauioB. Citasel. Beruncienus mo
45 aBHCHUIM XUMHUYECKUX PEeaKUil bubmaorexa [IOK
yp PCAKIIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
puMecu
46 IlonsaTue o KOppo3uU METAIIIOB bubmorexa LHOK
pp https://m.edsoo.ru/00ae1278
bubmnoreka [IOK
47 €JIOYHBIE METAJLIbI
1 https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ TUIPOKCUIBI HATPUS U bubnuorexa [JOK
Kallnusa https://m.edsoo.ru/00ae14b2
49 [lenouyHo3eMeTbHbIE METAILIIBI — bu6mmoreka [IOK
KaJILIIUA Y1 MarHUi https://m.edsoo.ru/00ael 5e8
50 Baxneiime coequHEHUS KaJIbIUI bubmaorexa [IOK
A H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATHU3ALMS
3HAHUH
5 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bubmnoreka [IOK
YCTPaHEHHUS https://m.edsoo.ru/00ac1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTL BOIBLI ¥ METOBI €6 bubmorexa LHOK
" 8 A https://m.edsoo.ru/00aeclae8
YCTpaHEHUS
bubmnoreka [IOK
54 AmoMuHUH
https://m.edsoo.ru/00aelc64
55 AmMoTepHbIe CBOWCTBA OKCHIA U bubnuorexa [JOK
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TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [HOK
56 XKeneso i
https://m.edsoo.ru/00ac1d86
57 Oxkcubl, TUIPOKCUIBI U COJIM JKEJIe3a bubnuorexa [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cucTeMaTU3alus
3HAHUU
ITpaktuyeckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME bubnuorexa [JOK
«BaxHeime MeTabl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHHUS
Brruucnenust no ypaBHeHHUSIM
XUMUYECKUX PEAKIUN, €CIIH OJUH U3
60 pEareHToB J1aH B U30BITKE UITN bubmnoreka [IOK
COAEPKUT NpUMeCH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJIa IPOIYKTa
peakiumn
Konrponsnas paboraNe4
61 «BaxHenme MeTaJlIbl U UX
COCTMHEHHUS
62 AHann3 KOHTPOIbHOMN paboThbl.
06obuleHmne n cuctemaTmsauma 3HaHUM
63 BemectBa u matepuansl B bubmnoreka [IOK
MOBCEAHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMHUYECKOE 3arpsi3HEHUE bubnnorexa [JOK
OKpYKaroIleH Ccpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnnorexa [JOK

HKOJIOTHYECKUX MPOOIeM

https://m.edsoo.ru/00ae4270
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66 O06001IeHre U CUCTEMAaTU3 AL ! bubmuoreka [JOK
3HaHUM https://m.edsoo.ru/00ae0d0a
67 HroroBast KoHTpoONIbHAsI paboTa 1 ngg;;f;igg}; 0adb33c
68 O06001IeHNEe U CUCTEMATU3 AL ! bubmuoreka [JOK
3HaHUM https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensiu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxuuonepHoe obiectBo «M3natensctBo «IIpocBeiienne»

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxuuonepHoe obiectBo «M3natensctBo «IIpocBeienne»

tabuuel: [lepuoandeckas cucteMa XxuMuueckux anemeHtoB [1. U.
MenneneeBa, Tabnuiia paCTBOPUMOCTH, STIEKTPOXUMUUECKUHN Psif
HANPSIKECHUS

MECTAJ1IJIOB

METOJIUYECKHUE MATEPUAJIbI UISA YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI'OC-0cHOBHOT0-00111€T0-00pa30BaHMUsl. -

Meroaudeckoe-mocooue-maisg-yuurens.pd

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://resh.edu.ru/ https://educont.ru/?utm_source=eljur

http://skiv.instrao.ru/bank-zadaniy/ https://fg.resh.edu.ru/



