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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO o0OmIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHOI MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (heJiepalibHOK paboyveil MporpaMMbl BOCIIUTAHUS
U C Y4y€TOM KOHLEMIMU TNPernojiaBaHus y4YeOHOro mpenMera «XUMHUS» B
oOpa3zoBaTeabHbIX opranusamnusax Poccuiickoit deaeparuu.

[Iporpamma mo xuMuuM AA€T MPEACTABICHHE O LEJAX, OOLIEH CTpaTeruu
oOy4eHHsi, BOCHUTAaHUS H pPa3BUTHS OOyYalOUIMXCS CpPEJICTBAMH Yy4eOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTeNbHOE peaMETHOE coJlep>KaHHue,
MpeyCMaTpUBACT paclpe/leSieHue €ro Mo KiaccaM W CTPYKTYpUPOBaHUE I10
pazienaM M TeMaM MOporpaMMbl IO XUMHH, OMNPEAENSET KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
NOCJEN0BATENbHOCTh W3YYEHHS XHUMUU C Y4YETOM  MEKOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€W, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAeNsieT BO3MOXHOCTH —MpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHMsl, a Takxke TPeOOBaHUM K
pe3yJibTatam 00y4YeHHs] XUMUU Ha YPOBHE II€JICH M3yUeHUs MIPeaMETa U OCHOBHBIX
BUJIOB Yy4E€OHO-TO3HABATEIbHONW JEATEbHOCTH OOYYaroIIerocss IO OCBOCHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHWE XHMHUH CIYXKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydJaromerocsi, ero MpejcTaBICHUN O MaTEpPUATILHOM EIUHCTBE MHpPA, BAKHYIO
poyib urparot GOpMHUpPYEMBbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUU M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIHICHUs TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEW  JJII  CaMOpa3BUTUSL |
dbopMupOBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (JOpMHUPOBAHUE MBIIIUICHUSI 1 TBOPUYECKUX CIIOCOOHOCTEN
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSTENIbHOW Y4eOHOM  JIesITEeIhbHOCTH,
OKCIIEPUMEHTAILHBIX M HCCIEJOBATEIIBCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATBLHOMN AeSTETbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAE€T OCHOBBI
LIEJIOCTHOTO B3MJIsiAa HA €IUHCTBO MPUPOJIBI U YEIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYarOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HbIM 3HAHUSAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHHe 00YUYaIOIIUXCSI.

JlanHble HampaBlieHUs B OOYYEHHM XHMHH OOECNEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
a/IaITUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKW XUMUH Ha ONpPEACIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATHN
OPTraHUYECKON XUMUH.

CrpykTypa coaepKaHus MPOrpaMMbl IO XMMHUU CPOPMHUPOBaHA HA OCHOBE
CHUCTEMHOI0 mnoaxona k €€ uszyuyeHnro. ColepaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MPHUHIMITY
[IOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepunoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHUS O CTPOEHUH aTOMa U XUMHYECKOU CBSI3U;

— TpeACTaBICHUA 00 BIEKTPOJUTUYECKOM JMCCOLMALMM BEIIECTB B
pacTBOpax.

TeopeTndyeckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE ASMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSS (PYHKIMU OOBICHEHUSI U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOXXHOCTEN NMPAKTHYECKOT0 MPUMEHEHHS U NOJIYYEHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYeT  (POPMUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIIONIEH HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHOW IPUPO/BbI, IECHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HaHHIO U METO/IaM
II0O3HaHHs B Hayke. M3ydeHHe XMMHHM NPOUCXOIUT C MPUBJICYCHUEM 3HAHUMI U3
paHee M3YYCHHBIX YUEOHBIX mpeamMeToB: «Oxkpykawomuii Mupy, «buomorus. 5—7
kjacce» U «duszuka. 7 xkjaacey.

[Ipy wu3ydyeHUH XUMUU MPOUCXOJUT (POPMHUPOBAHME 3HAHUA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATETBHOCTHU YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpbI. 3aJa4a
y4eOHOTro MpeAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN —
BOKHEUITNX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUYECKUX MOJOKEHUM, JOCTYITHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKTepa, 3blka HAyKu, B IPUOOIICHUH K



HAy4YHBIM METOJAM IO3HaHUS MPH M3YyUYEHUH BEIIECTB U XMMHUYECKUX PEAKIIHii, B
(opMUPOBaHNY U PA3BUTHH MO3HABATEIFHBIX YMEHUHN U UX TPUMEHEHUU B Y4eOHO-
MO03HABATENILHON M y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPaBUII
0e30macHOro o0pallleHust ¢ BeleCTBaMH B ITOBCEIHEBHOM JKU3HH.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (¢GOpMHUPOBaHHE WHTEIUIEKTYaJIbHO pPAa3BUTOW JMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIHHOMY MPUHATHIO PEUICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTb OOYy4Y€HUs Ha  CHUCTEMAaTUYECKOe TMPHUOOIICHHE
oOydJaronmxcsi K CaMOCTOATENIbHON IO3HABATEIbHONU JNIEITEIbHOCTH, HAy4YHBIM
METOJaM TO3HaHUs, (HOPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCIOBUM, CIIOCOOCTBYIOMIMX MTPUOOPETEHHUIO 00YyYaIOIUMUCS
OMbITa Pa3HOOOpPa3HOW MAESATEIBbHOCTH, MO3HAHHWA U CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTEHIINI), MMEIOIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— (opmupoBanue o0OmEeH (PYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH H OIICHUBATH SIBJICHHUS
OKPY’KaIOIIET0 MHPA, UCIOJIb3Ys 3HAHMS M OIBIT, MOJYyYECHHbIE MPU H3yYCHHUU
XUMUH, IPUMEHSTh UX TPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOU
JesITeIbHOCTH;

— (¢opmupoBaHne y OOydYalOIMUXCS TyMAaHUCTUYECKUX OTHOIICHHIA,
MOHMMAHUS IIEHHOCTH XWMHWYECKHUX 3HAHWM JJs BBIPAOOTKH DKOJOTHYECKH
1eJIeCO00Pa3HOro0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEIIX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKArOIIeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIIEUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(UIs U HAMpaBIEHHOCTH NajbHEHIIEro
o0yueHus.

OO1ee yncno 4acoB, OTBEIEHHBIX I U3yUEHHUSI XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBisieT 136 wacoB: B 8 kiacce — 68 dacoB (2 vaca B
Hezeno), B 9 kiaacce — 68 vacos (2 gaca B HEEIO).



COIEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKUE TIOHSATHSA

[Ipenmer xumuu. Poiap XMMHUM B )KM3HH 4Y€JIOBEKAa. XUMHUSA B CHCTEME HAyK.
Tena u BemecTBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoObl pa3ienieHust cMeceil.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. (CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U ClI0kKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckas popmyia. BareHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBast 10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU.

KomnuectBo BemectBa. Moiib. ModsipHast macca. B3auMOoCBsI3b KOJIMYECTBA,
MacChl W 4YHUCJA CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmyiiam
XUMUYECKUX COCTUHEHUH.

Du3NYeCKue U XMMUUECKUE SBJICHUS. XUMHUYECKasl peakius U €€ MpU3HaKu.
3aKOH COXpaHEHMsSI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Kiaccuduxanus
XUMUYECKUX peaKInil (COeqMHEHUS, Pa3I0KEHUS, 3aMEeIIEHUsI, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMUMHYECKON MOCYJ0H, MpaBwjiaMu pabOThl B JIabOpaTOpuu U
npuémMamu oOpaileHus: ¢ J1abopaTopHbIM 000PYJOBAaHUEM, W3YUYEHUE U OMHUCAHUE
(u3MUecKuX CBOMCTB 00pa3loB HEOPraHMYECKUX BEILIECTB, HaOIOJIEHHE
dbu3nyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJla, pacTUpPaHHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHHE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) sIBJICHUH, HAOMIOeHUE U
ONMCAaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX pEaKUuil (pas3ioKeHHe caxapa,
B3aMMOJICWCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, paszyioKeHHE TUIAPOKCHIA
Menu (II) mpu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHHE CIOCOOOB Pa3JeICHHUs] CMECE: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH MTOBAPCHHON
coiv, HaOJIOJEHWE U  ONHWCAHWE  PEe3yJbTaTOB  TMPOBEIACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MacChl, CO3JaHUE MOJeNed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaxxHeliue npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopox — aneMeHT M MpocToe
BemiecTBO. Haxoknmenue kucimopona B TpUpoje, (PU3MYecKkne M XUMHUYECKUE
cBoiictBa (peakmuu rtopenus). Oxcuawl. [Ipumenenme kucnopona. CrocoOsI
MOJIyYeHUsI KHUCJIOpoJa B J1abopaTOpud U MPOMBINLUIEHHOCTH. KpyroBopot
Kuciopoza B npupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOaA.



TennoBoit 3¢ (PeKT XUMUYECKOW pEeaKINH, TEPMOXHUMHUYECKHE YypaBHEHUS,
9K30- U SHAOTEPMUYECKHE peaKkUMH. TOIUIMBO: Yrojlb WU METaH. 3arps3HEHHE
BO3/lyXa, yCUIIEHHUE MapHUKOBOTO 3 (ekTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHrne Bogopoaa B Ipupo/ie,
duznueckre 1 XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TTosTydeHus. KucioTsl
U COJIH.

MonsipHabiii 006EM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHHUSM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllieHHBIE M HEHACBIIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10Jig BEIIeCTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBAHUSI.
Ponp pacTtBOpOB B npupoze U B KU3HM 4esloBeKa. KpyroBopor Boawl B Ipupoae.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYHCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunbl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecoseoOpasyroue. Homenknatypa oxcuaoB. PuU3NYECKHME M XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusd. HoMeHknatypa ocHoBaHui. PU3NMYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHocTm MmeraimioB H. H. bekerosa.
[TonydeHnue KuCIoT.

Conu. Homenkiarypa cosieil. @u3n4ecKkue U XUMUUYECKUE CBOMCTBA COJEH.
[Tosmyuyenue couen.

['eneTnyeckas CBSI3b MEXKIY KIACCaMH HEOPIraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPENEIICHUE COJEPkKaHU KUCIOpOJa B BO3yXe, IIOJIy4YECHHE,
coOupaHue, paclo3HaBaHME€ M M3yYEHUE CBOMICTB KHUCIOpOJa, HaOI0JeHHE
B3aUMOJCHMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS H
MpeKpalleHus ropenus (rmoxapa), 03HakOMJIEHHUE ¢ 00pa3aMu OKCHJIOB M OTIHCAHHE
UX CBOWCTB, IMOJY4Y€HUE, COOMpaHUE, paClO3HABAaHME M M3YyYECHHE CBOWCTB
BOJI0poJia (ropeHue), B3auMo/iericTue Bogopoaa ¢ okcuaoM meau (II) (BozmoxHO
MCIOJIb30BaHUE BUIEOMATEPUANIOB), HA0JII0IeHUE 00pa31IoB BEIIECTB KOJINYECTBOM
1 wmomnb, wuccienoBaHWe OCOOEHHOCTEM pacTBOPEHMSI BEIIECTB C Pa3IMYHON
PAaCTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPENECIEHHOW MAaCCOBOM IOJEU
pPacTBOPEHHOIO BEIECTBA, B3aMMOJECWCTBHE BOJbI C MeTalJlaMd (HaTpueMm U
Kaibl[ueM) (BO3MOYKHO HCIIOJb30BaHUE BHACOMATEPHANIOB), HCCIIEIOBAHUE
00pa310B HEOPraHMYECKHUX BEUIECTB Pa3IMUHbIX KJIACCOB, HAOIIOJEHUE NU3MEHEHHUS
OKPACKH MHJIUKATOPOB B PACTBOPAX KHUCIIOT U LIEI0YEH, N3yUEHNE B3aUMOACHCTBUSA



okcuaa mMeau (II) ¢ pacTBOpoM CEpHON KUCIOTHI, KUCIOT C METaJUIAMH, pPEaKLUi
HEUTpaIM3aluy, IOIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TEME
«BakHenmme Ki1acchl HEOPraHUYECKUX COCIUHEHUI.

Hepuoanyecknit 3akoH u Ilepuoaumyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenageneeBa. CrpoeHnme aroMoOB. XHMHYECKAsl CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIHH

[lepBble TOMBITKM KIACCU(PUKAUMKA XUMHYECKUX 3JIeMeHTOB. [loHsATHe O
rpylnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEIOYHO3EMENIbHBIE METAJUIbI,
raJIOr€Hbl, THEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yl0T aM(pOTEPHbIE OKCH/IBI
Y THIPOKCHUJBI.

[Tepnonnueckuii 3akoH. [lepuoanueckas cucrema XUuMUYECKUX JIEMEHTOB /1.
N. Menneneesa. Koporkonepruoanas u nnmuHHonepuoaHas popmsl lleproanyeckoit

cucrteMbl XxumMudeckux emeHToB . . Menaeneesa. Ileprons! u rpymnist.
Pu3NYECKUN CMBICII IOPSAKOBOIO HOMEpPa, HOMEPOB IEPUO/IA U TPYIIIIBI JJIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. Dnektponbl. CTpoeHue
AIIEKTPOHHBIX ~ 000704YeKk aroMoB TMepBbIXx 20 XUMHYECKHX DJIEMEHTOB
Ilepnogmueckonn cucremnl [l. M. MenngeneeBa. XapakTepucTUKa XHUMHUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsl paguyca aTOMOB XHMHYECKUX DIIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [lepuognyueckoil CHCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. JI. M. MenneneeB — y4€Hbll u
IPaKJaHUH.

Xumuueckass cBsi3b. KoBajieHTHas (MOJsipHasT M HENOJIApHAsi) CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp okucnenus.  OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  PEAKIIMH.
IIpoueccsl OKMCIEHUS M BOCCTAHOBIIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

u3ydyeHue oOpa3loB BEIIECTB METAJIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHWHKA C pPACTBOPAMHM KHUCJIOT M WIEIOYEH, MPOBEACHHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPHUMEPBI  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropenue, peakinu pas3ioKeHUs, COSTUHEHNUS).

Mesicnpeomemmnoie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBsA3€H MpU M3yYeHUM XUMUU B 8 Kiacce
OCYLIECTBJISIETCS. 4epe3 MCIOJIb30BaHUE KaK OOUIMX €CTECTBEHHO--HAyYHbIX
NOHATUN, TAK W MOHATHUH, SBISIONIMXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 [IUKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHS: HAyYHbIN (akT, TUTIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHUHTE3, KIAcCH(PUKALUUs, MEPUOAUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@u3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIM]I, U30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsji, BELIECTBO, TENO, 00BEM,
arperaTHOE€ COCTOSIHME BEIIeCTBA, ra3, (U3UYECKHE BEIUYHMHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dotocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNBI, TOPHBIC TTOPOIBI, TTOJIC3HBIC
MCKOIIA€MbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnognueckuii 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHuE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHH CBOWCTB
XUMUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KK, KATbIUA U UX COSTUHECHUM
B COOTBETCTBUU C TIOJIO)KEHUEM »3JieMeHTOB B Ilepuoaudeckoit cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHUYECKON CBSA3U. THUIBI KPUCTAJUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHUYECKOU CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K Ppa3IMYHBIM KJIacCaM HEOPraHUYECKHUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIECTB.

Knaccudukanuys XuMAYeCKUX peakivii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMH BEIIECTB, MO TeIioBoMy 3ddexTy, mo
M3MEHEHHIO CTEMEHEW OKHMCIICHUS XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHIO KaTajiu3aTopa). DK30- U DHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[TonsitTue 0 CKOpOCTHM XUMHUYECKOM peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsaTue o xumuueckoM paBHoBecuu. DakTopBkI,
BIIUAIONIME HAa CKOPOCTh XMMHUYECKOW pEaAKIUU M TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ pPEaKIMU,  JAJICKTPOHHBIA  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON  pEaKIIHH. CocraBieHue  ypaBHEHUU
OKHCJIUTEJIbHO--BOCCTAHOBUTEIBHBIX ~ pPEaKIMid C  HCIOJIb30BAHUEM  METO/a
AJIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MexXaHW3M JUCCOLMALIMM BEUIECTB C PA3IMYHBIMU BHJIAMHU
XUMHUecKoH cBsi3u. CteneHs quccounanuu. CuiabHbIE U cIa0bIe 3JIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. Y cioBus NPOTEKaHUs peakuil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalEHHbIE HMOHHBIE YpaBHEHHs peaknuii. CBONCTBa KHCIIOT,
OCHOBAHMI1 U COJIEW B CBETE MPEACTABICHUIA 00 3JEKTPOIUTUUECKON THUCCOUMALINN.
KauecTBeHnnsle peakiiuu Ha MOHBIL. [IoHATHE O THApOIM3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAUIOB U HEMETALIOB (rpadura M anmasza), CIO0KHBIX BEIIECTB
(XJopuaa HaTpus), HCCIEOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOW PEaKUU OT
BO3JICUCTBHS  Pa3IMYHBIX  (DAaKTOPOB, HCCIECIOBAHUE  BIIEKTPOIPOBOJHOCTH
pPacTBOPOB BEUIECTB, MpOLEcca AUCCOIMAIIMU KUCIIOT, eJIouel U cosieil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAIOB), IMPOBEACHUE OINBITOB, WJUIFOCTPHUPYIOLIUX
MPU3HAKKM TPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OcCajiKa,
BBIZICJICHHE Ta3a, O0pa3oBaHUE BOJIbI), OMNBITOB, HWLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN (TOpPEHHE, PEaKLHH Pa3IoKECHHUS,
COCIIMHEHHUsI), PpACIIO3HABAaHUE  HEOPraHWYECKHX  BEIIECTB €  IOMOUIBIO
KaueCTBEHHBIX PEAKINil HA HOHBI, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/ad.

HemeTtanibl 1 HX COeIMHEHUS

OOmass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (pU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEpPE XJIopa (B3aUMOIEHCTBHE
C MeTajylaMH, HEMeTajulaMu, mienodyamu). Xsoposoaopod. CounsiHas KuUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4Y€eHUE, NpuUMeHeHue. JleucrBue Xxiopa U
XJIOPOBOJIOPOJIa HA OPTAaHU3M YEJIOBEKa. BaxkHeNIINe XITOPUIAbI U X HAXOXKJICHUE B
pUpOJE.

O6mas xapaktepuctuka 31aemMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUSs
aTOMOB, XapaKTEepHbIe CTENEeHU OkucieHus. CTpoeHue M (u3nueckue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKALIMU KUCIOPOAA
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3UYECKUE U
XUMUYecKkue cBoMcTBa. OKCHABI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucioTa, Gpu3nYeCKrue U XUMHUUECKHUE CBOMCTBa (00IIHE KaK MPEeICTaBUTE
KJlacca KHUCIOT U crenududeckue). XUMHUUYECKHE PEaKIUH, JIeKaIlue B OCHOBE
MIPOMBIIIUICHHOTO CIMOCO0a TOJMYyYeHUS CEepPHOUM KHUCIOTHL. [IpuMmeHeHue cepHoit
KUCIOThl. CONM CEpHOM KHUCIOTHI, KAueCTBEHHas peakuus Ha Cyib(ar-uoH.
Haxoxnenue cepel u e€ coenuHeHWi B npupoge. XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaIoIlIed Cpeabl COCIWHEHHUSIMU CEpbl (KUCIOTHBIE [IOXKAH, 3arpsA3HEHUE
BO3/TyXa U BOJAOEMOB), CIOCOOBI €T0 MPEOTBPAIICHUS.



OOmast xapakTepucTuka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHU OKUCICHHs. A30T, paclpOCTpaHEHHE B MPHUPOJE,
¢usnyeckue u xuMudeckue cBoiicrsa. KpyroBopot asora B npupojae. AMMuUak, ero
(u3nyeckue U XMMHUYECKUE CBOMCTBA, OJyuyeHue U npuMeHenne. Coiau aMMOHus,
uX QU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOoJydeHue, (PU3UUYEeCKHe U XUMHUYECKHE
cBOMicTBa (00IIME Kak WPEACTaBUTENS Kiacca KHCIOT M crenuduueckue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B KAUECTBE MUHEPATIbHBIX YA00pEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpeibl COETMHEHUAMU a30Ta (KUCIOTHBIE
JOOXKAM, 3arpsA3HEHHE BO3yXa, MOYBBI M BOAOEMOB). Dochop, alIoTpOIHbIE
moauduxamu gocdopa, pusudeckne u xumudeckue cpoiictBa. Oxcua gochopa
(V) u dpochopnas kucinora, Gpu3MYECKHEe U XUMHYCCKHE CBOWCTBA, MOJIyYCHHE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPATIBHBIX YI00PEHH.

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. Y TIIEpPO/l, aJULIOTPOIHbIE MOAU(PUKALIUH,
pacmipocTpaHeHHe B MPUPOJE, (PU3NIecKre U XMMHUUECKHE CBOMCTBA. AlcopOIusl.
Kpyrosopor yrinepoma B mnpupoge. Okcuipl yriepoga, HX (QU3HYECKHE WU
XUMHUYECKHE CBOMCTBa, JIEHCTBME Ha JKUBBIE OPraHU3MbBI, TONyYeHUE W
IpUMEHEHHUE. DKOJIOTHYeCKue MpoOieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIOTE3a [VIOOATBHOTO TOTEIUIEHUsS KJIMMarta, NapHUKOBBIA 3¢ ¢eKT. YroiabHas
KHCTIOTa W €€ CcoNM, X (PU3NYECKUE U XHWMUYECKHUE CBOWCTBA, IMOJYYCHHE H
npumeHeHue. KauecTBeHHas peakuus Ha KapOoHar-uoHbl. Vcrnosb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBILIIEHHOCTH U CEJIBCKOM XO3SIHCTBE.

[TepBoHayaibHbIE OHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COEIMHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, IIMLIEPUH, YKCYCHas! KUCIIO0TA).
[IpupoaHbie HMCTOYHUKH YTJIEBOJOPOJIOB (Yroyib, MPUPOJHBIN Ta3, HEDTH),
MPOJIYKThl UX MepepaboTku (O€H3MH), X pOoJib B OBITY U IPOMBIIUICHHOCTH.
[TonsiTrie 0 OMOJIOTUYECKN Ba)KHBIX BEIIECTBAX: KHUpax, OemKax, yrieBojgax — U ux
POl B OKM3HM 4YelOBeKa. MarepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuyeckue W XUMHUYECKHE CBOWCTBA, TIOMyYeHUE W
npumenenue. CoequHeHus KpeMHuUs B ipupoje. O0Ime npeacTaBieHus 00 OKCHIe
kpemaus (IV) u kpemHueBoi kuciote. CHIMKATHI, UX UCMOJb30BaHUE B OBITY, B
POMBIIICHHOCTH. BakHelme CTpouTenbHble MaTepHalbl: KepaMuKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eroH. IIpobmembl  0G€30MacHOr0  MCMHOJb30BAaHUS
CTPOMUTENbHBIX MaTepUAIOB B MOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3ll0B HEOPTaHWYECKUX BEUIECTB, CBOMCTB COJIIHON KHCIOTHI,
MPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB



UX TMPOTEKaHMs, OMBITHI, OTPaXKAOIIUe (PU3NYECKUE U XHUMUYECKUE CBOMICTBa
TaJIOT€HOB M HX COEJIMHEHH (BO3MOXHO MCIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HAKOMJICHHE ¢ 00pa3laMu XJIOpUJI0B (TaIOreHUI0B), O3HAKOMIIEHUE ¢ 00pa3iamMu
ceppl M €€ COEIUHEHUSIMH (BO3MOXHO HCIIOJIb30BAaHUE BHUIECOMATEPUAIIOB),
HaOJII0eHUE IpoLecca O0yrauBaHus caxapa Moj JIeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3yUYeHNE XUMUUYECKUX CBOUCTB Pa30aBIEHHON CEpHON KUCIIOTHI,
MPOBEJICHNE KAaUYEeCTBEHHOW peaKIMK Ha Cylb()aT-uoH U HAOMIO/IeHNE MTPU3HAKa €&
IpPOTEKaHMs, O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOWCTBaAMH a30Ta, ¢ochopa U Hx
COEIMHEHUI (BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 00Opa3aMu a30THBIX
1 (ochopHBIX yIOOpEHUH, MOyICHUE, COOMPAHKE, PACIIO3HABAHUE W HM3yYCHUE
CBOMCTB aMMHaKa, IMPOBEJCHUE KAuyECTBEHHBIX pPEAKUHM HAa HWOH aMMOHHUA H
dochar-uoH W U3yueHHE TPUZHAKOB MX TMPOTEKaHMs, B3aUMOJCHUCTBUE
KOHILIEHTPUPOBAHHOM a30THOW KHCIOTBI C MEIbI0 (BO3MOXXHO MCIOJIB30BAHHE
BUJCOMATEPUATIOB), H3Y4YEHHE MOJeNIed KPUCTAIMYECKUX pEIIETOK anmasa,
rpaduta, (QyisiepeHa, O3HAKOMJICHHE C IPOILIECCOM aJCcOpOLMH PaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHBOrasa, IOJIYy4YEHUE,
coOupaHue, pacro3HaBaHUE M U3y4YEHHUE CBOWCTB YIJIEKHCIIOTO Ta3a, IPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB UX
MPOTEKaHUs, O3HAKOMIICHHE C NPOAYKUHUEW CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEPUMEHTANBHBIX 3a/ad Mo TeMe «BakHeillne HeMeTabl U UX
COCIMHEHHUS.

MeTaJibl 1 MX COCTMHEHUSA

OO01mast XxapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux i3emeHtoB J[. .
MenpneneeBa u ctpoeHuss aToMoB. CTpoeHHre MeTauioB. MeTammdeckas CBA3b U
METAJNIMYECKass  KPUCTAJUIMYECKAasT  pemeéTKa.  DJIIEKTPOXUMHUYECKHM  PAL
HaIpspKeHUH MeTaioB. PU3NyYecKre U XMMHUYECKHE CBOMCTBa MeTauioB. O01ue
crocoObl moxydeHus: MerawioB. [loHsiTHE O KOppO3MM METAJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTajb, YyTryH, JIOPATIOMUHUN, OpOH32a)
Y UX MPUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaIbl: MojoxkeHue B Ilepuoanyeckol cucteMe XMMHUYECKHX
aneMmeHToB /. 1. MenzeneeBa, CTpoeHUE UX aTOMOB, HAXOXJEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpuMepe Hatpus U Kamusi). OKcuabl u
TUAPOKCUIIBI HAaTpus W Kanud. [IpuMeHeHue UIeNOYHBIX METaIOB U UX
COCIMHEHU.

[Ilenoyno3eMenpHbIE METAUIbl MAarHMd W KajbLUH: T[IOJIOKEHHE B
[Tepnoanueckon cucreMe xuMudeckux 3eMeHToB . . Meneneesa, CTpoeHHE UX
aTOMOB, HaXOXJAeHHe B npupojae. PU3nyecKre 1 XMMUYECKHE CBOMCTBAa MarHus u



Kanblus. BaxkHeilre coequuenns Kaabius (OKCUT, THIPOKCHI, COJIN ). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUS.

AJIFOMUHHI: TI0JI0kEeHUE B [lepuoandeckoi cucreMe XuMUYECKUX 3JIEMEHTOB
JI. . Menneneesa, cTpoeHMe aToMa, HaxoXXAeHUE B Ipupone. Dusmyeckue u
XUMUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckon cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToMa, HAxXOXKJIEeHHWE B Ipupone. dDusmyeckue u
XUMUYECKUE CBOMCTBA xene3a. OKkcuibl, rTupoKcuabl u conu xenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U HOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3laMud METauIOB U CIUIABOB, WX (PU3NYECKUMU
CBOMCTBaMM, M3YYEHHE  pE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOYKHO
HCIIOJIb30BAaHUE BHUJAEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECHCTBUSA OKCHAA
KalbllUd W HATpPUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUECOMATEPUAIIOB),
UCCJIEIOBAHUE CBOMCTB ECTKOW BOJBI, NPOLECCA TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOKHO ~ HCHOJB30BAHME  BUJCOMATEPUANIOB), NPHU3HAKOB  MPOTEKAHMS
KaueCTBECHHBIX PCAKIIUi Ha HOHBI: MAarHUS, KaJIbIIVs, AJIFOMUHHES, ITMHKA, xkee3a (1)
u xenesa (I11), menu (l1), HaOMrONEHWE W ONMUCAHHE IMPOIECCOB OKpAITHBAHMS
IJJaMEHH HWOHAaMU HaTpusi, Kaluusd W KajabUus (BO3MOYKHO HCIOJIb30BAHHE
BUIEOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCH]IA AITFOMUHUS U
TUAPOKCUA IIMHKA, PEIICHUE DKCIIEPUMEHTANIBHBIX 3a/lau mo TeMe «BaxHeiiue
METAJLJIbI U KX COCTUHECHUS.

XHMUA ¥ OKpPY:KaOLIas cpeaa

BemecTtBa M Mmarepuanbl B NOBCEJHEBHOW JKHM3HM 4YeEJOBEKA. be3zomacHoe
HCIIOJb30BaHKE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momolns npu
XUMUUYECKUX 0XKOTaxX U OTPaBJICHUSX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpelbl (mpenesibHas AOMyCTHMast
KOHIIEHTpanus BeulecTs, nainee — [1/IK). Ponp XxumMun B pelieHnd 3KOJIOTMYECKUX
pooIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pasioB mMaTepuasoB (CTEKIIO, CIUIaBhl METAJUIOB, IMOJUMEPHBIC
MaTepuabl).

Mesicnpeomemnule céasu

Peanuzanusi MeXOpeaMETHBIX CBsI3€H MpU M3y4eHUHM XUMUU B 9 Kiacce
OCYLIECTBJISIETCS. 4epe3 HCIMOJIb30BAHUE KAaK OOUIMX €CTeCTBEHHO-HAYYHbIX
MOHSTUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.



OO1ue ecTecTBEHHO-HAYUHbIE TMOHATHSA: HAY4YHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOAUYHOCTb, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCITUPOBAaHUE, HW3MEPEHHE, MOJCINb, SBICHUE, MApHUKOBBINA
3¢ eKT, TEXHOIOTHS, MAaTEPHAIIHI.

dusuka: MmaTepus, aToM, FIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU], U30TOIIHI,
PaJIMOaKTUBHOCT, MOJIeKyJIa, DIIEKTPUICCKUH 3apsi, MIPOBOIHHKH,
MOJyIPOBOJIHUKH,  JTUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, (PU3MYECKHE BEJIMYMHBI, CAMHUIIBI M3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorust: ¢ortocunTes, apixaHue, Ouocdepa, 3KOCHCTEMa, MHUHEPAIBHBIC
yA0OpEeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, rugpochepa, MUHEpabl, TOPHBIE TOPObI, TOJIE3HBIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XUMHUH B E€IUHCTBE y4eOHOU H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPATIULIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHM, NPHUHSATHIMU B
oOlllecTBe MpaBWJIaMU M HOPMAaMH TOBEACHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YaroOlIUXCs
PYKOBOJICTBOBaTbCA  CHUCTEMON TO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAMK U
pacIIMpEHnE ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) NnaTpHOTHYECKOTO BOCTIMTAHHUS

IIEHHOCTHOT'O OTHONIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAYyYHOMY HACJEIWI0, TTOHUMAaHHS 3HAYEHUS XUMHYECKOW HAYKU B KU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIIOCOOHOCTHU BJIAAETh JOCTOBEPHOW HH(MOpMaImen o
NEPEAOBBIX JOCTUKEHUSIX M OTKPBITUAX MHUPOBOM U OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMSA:

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHHKAaTHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEIOBATENbCKOM, TBOPYECKOW M JAPYIHMX  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHON JEATEIbHOCTU MpU
BBITIOJTHEHUM Y4Y€OHBIX, TIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOMIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B TIPOIIECCE ITON y4eOHOM JesTeTbHOCTH, TOTOBHOCTH OIICHUBAThH
CBOE TMOBEJEHUWE M TMOCTYIKM CBOMX TOBAapUIIEH C MO3HWIMU HPABCTBEHHBIX H
MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peaKkiluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOININE
OCHOBY JIJI1 TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJBI, B3aUMOCBS3SAX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUHM B IMMO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHUBBI, HAMPABJICHHBIC HA TMOJYUYEHHE HOBBIX 3HAHUM IO
XUMUU, HEOOXOJMMBIC sl OOBSACHEHUS HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW W YUTATEIHCKOW KYJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIBHOW PabOThI C Y4ECOHBIMU TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpPEACTBaMU HWH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYeHHI0O W TO3HAHHUIO, JF0003HATENHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K  CaMOOOpa30BaHUIO, TMPOCKTHOH W  HCCIAEAOBATEIIbCKOU
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOydeHUS B
JlaJIbHEUIILIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0POBBbI 00pa3 *U3HH, OCO3HAHUE MOCIEJICTBUNA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHHUS ),
HEOOXOAMMOCTH COOJIIO/ICHUS TIpaBUJ  OE30MACHOCTH TpHU  OOpaIeHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO TTpodeccuil U Tpyaa pa3IMuyHOIo poja,
YBAXKEHHE K TPYAY U PE3yIbTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUSI  NPEAMETHBIX 3HAHUHW TIO0  XMMHUH, OCO3HAaHHBIA  BBIOOD
WHJIUBUAYAJIBHOU TPAEKTOPUHU MPOJOKEHU 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCuOHATBLHON AESTEIPHOCTA U PA3BUTHSI HEOOXOJUMBIX YMEHHM,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHOU CPEJIE;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPO/JIE KAaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS, IMOHHMAaHUE LIEHHOCTH 3J0pPOBOTO H
O0e3zonacHOro oOpa3a >KU3HHM, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY
bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOJACHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TTPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYAIUSX,
YIPOXKAIOIIKX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJy4aeMble MPU HU3YYCHUH XUMUHU, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPYKArOIIEH NPUPOJIHON CPENOU, sl TTOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpbI, OCO3HaHHS TJIOOQJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM U MyTeW MX PEIICHUS MOCPEICTBOM METOJOB XHUMMHH,
AKOJIOTMYECKOTO MBIILJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COMAIBHON IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocrtaBe wmeTanpeaMeTHBIX PE3yJbTATOB BBIACISIIOT 3HAYUMBbIC IS
dbopMupOBaHUSI MUPOBO33PEHHUS OOIIIEHAYYHBIE TOHATHUS (3aKOH, TEOPHS, IPUHIINII,
runotesa, (akT, CUCTEeMa, TMPOIEeCcC, OKCIEPUMEHT U JAPYroe.), KOTOpHIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEaMeTax U IMO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ITHX MPEAMETOB (POPMUPOBATH MPECTABIECHUE O LETOCTHOU



HAay4YHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, PETYJISTUBHBIE), KOTOpHIE OO0OeCrmeynBaoT (HOPMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY ILJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JEeSTETBHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Bba3oBble JJoruuyeckue 1eMcTBUA:

YMEHHUS WCTOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSITHH (BBIICIATh MX XapaKTEpPHBIC
PU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTUSIMHU), UCIOJIb30BAThH
MOHSATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB M SBJICHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
YCTAaHABIWBATh TPUYNHHO-CIICJICTBCHHBIEC CBSI3W MEXIy OOBEKTaMHU HW3y4YeHUS,
CTPOUTH JIOTHUECKHUE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAJIOTHH),
JIeNaTh BHIBOJIBI U 3aKITIOUYCHUS;

yMEHUE TPUMEHATh B TMpOIECCe TMO3HAHUS TMOHATUS (TIPEIMETHbIE W
MeTanpeIMETHBIE), CHMBOJIMUECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIC B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHUSI —
XUMHAYECKUH 3HaK (CMMBOJ »JJIEMEHTa), XuMuueckas QopMmyiia U ypaBHCHHUE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTEIbHBIX 3a/lay, C Y4ETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKU M3yYaeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIESCTB M XUMUUYCCKUX PEaAKIIH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue AefiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTAaBJIEHHBIE BOMPOCHl B KAaYeCTBE WHCTPYMEHTA
MO3HAaHUs, a TAKXKE B KaU€CTBE OCHOBBI JIJ1s1 (HOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUILHOCTH BBICKA3BIBAEMBIX CYKICHUM;

NpUOOpPETEHHE OIbITa IO TUTAHUPOBAHUIO, OPTraHU3AIMUd M TMPOBEICHUIO
YYCHMUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOIomaTh 3a XOJO0M IpoIllecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3yibTaT, GOpMyIupoBaTh 0000IICHUS U
BBIBOJIBI 110 pe3yjibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHHE BBIOWpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJICp)KaHMs, CIPaBOYHBIC
nmocoOus, pecypcel MHTepHeTa), KPUTHYECKH OIICHHBATh NPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYI0 HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl W 3alpoChl MPU MOUCKE M OTOOpE
UH(POPMALlMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JIsl BBITOJHEHHS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJbTYpPOH aKTUBHOTO MCIIOJIb30BAHMSI PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpPMY IpeacTaBiIeHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pellaeMble 3a7adyd HECIOXHBIMH CXEMaMH, JHarpaMMaMd,
IpyruMu opMamMu TpauKi U UX KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKON JEATENPHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KaoLIEeH MNPUPOTHON
CpEIbl.

KoMMyHHKATHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE AelcTBHUS:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ AUaNOra u (WiK) AUCKYCCUH) IO CYIIECTBY
oOcyxgaeMoil Tembl, (OPMYJIMPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHHUSI TIPETIOKEHHOM 3a/1a4H;

YMEHHSI ~ TPEJICTaBIsTh  MOJyYEHHBIE  pe3yJabTaThl  MMO3HABATEIHHOU
ACSTEIbHOCTY B YCTHBIX W THCBMEHHBIX TEKCTaX; JenaTh MPe3eHTAIHIO
PE3yJIbTaTOB BBHIMOJHEHUS] XUMHUYECKOTO AIKCIEpUMEHTa (71a00paTOpHOTO OIbITa,
71ab0paTopHOI pabOTHI MO UCCIIEI0BAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKaMHU B COBMECTHOM
MO3HABATEIPHON W HWCCIIENOBATENIbCKOW  JCATENPHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX TPoOJIeM Ha OCHOBE ydéra OOIIMX WHTEPECOB M COTIACOBAHUSA
no3uuil (00CyXJ1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCMCTBUN, OIpeaeleHue KpUTEpPUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryisiTuBHBIe YHUBepCcaJbHbIe y4eOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOATEIbHO ONPENENATh LEIN JEATEIbHOCTH, IUIaHUPOBATH,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeIbHOCTD, BBIOUpATh HanbOosee dPPeKkTuBHBIC CIIOCOOBI pelleHns y4eOHbIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WJIH KOPPEKTHPOBATH
IPEIJIOKEHHBIM  aJITOPUTM JIEUCTBUM IIPYU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJy4YEHHUsI HOBBIX 3HAHMHM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKIHUsX,
OLICHHWBATh COOTBETCTBUE IOJYYEHHOTO pe3ysbTaTa 3asBICHHON IeNHu, yMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, Mpe/IaraeMble B YCJIOBHH 3a/laHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeAMETHBIX pPE3yJNbTAaTOB IO OCBOEHHUIO 00S3aTEIBHOTO
collepKaHUs, YCTaHOBJIEHHOTO JaHHOW (emepanbHO paboueld Mporpammoi,
BBIJIETISIIOT: OCBOCHHBIE 00YUYaIOUMMUCS Hay4YHbIC 3HAHUSI, YMEHUS U CIIOCOObI



NeucTBUN, crnenupuueckue Uil TpeAMETHOW oOmactn  «XUMHS», BHUIBI
NEATeIbHOCTH 1O  TOJYYEHHI0O HOBOIO  3HaHMS, €ro HWHTEpIpETalny,
peo0pa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K koHIy oOydenus B 8 kiacce npeaMeTHbIe pe3yJbTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPpaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUU HJIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPUILIATEIHLHOCTh, CTEICHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiacCupUKalusi PpEeaKluid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEILICHUS, PEAKIHUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKIINH, TeTIIOBOU d3(DPeKT peakiumu,
SAJIpO aToMa, JICKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, palnyCc aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAS KOBAJEHTHAs CBSA3b, MOHHAs
CBSI3b, WOH, KaTHOH, aHWUOH, PacTBOpP, MaccoBas [0S BELIECTBa
(poreHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TH HOHITHUS MIPU ONUCAHUH BEUIECTB U UX MTPEBPALICHUN;

e HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBjieHUs Gopmy
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUI;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACCY COEIWHEHUH IO
dbopmyiaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHass W HWOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpsiBaTh cMmbIca Ilepuoanueckoro 3akona [J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TOHMMAHUE TMEPHOJNYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJyioxkeHus B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHHWs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

e OINKCHIBATh U XapakTepu3oBaTh TaONMMuHyr0 Gopmy Ilepuogndeckoi
CUCTEMbl XHMMHUYECKHUX DJJEMEHTOB: pa3iuyaTh T[OHITUS «TJIaBHAs
noarpymnma (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAYECHUS, KOTOpPHIE HMMEIOTCS B
tabmuie «llepuonuueckas cucrema Xxumudeckux osnementoB JI. M.
MeHieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps a1ipa, o0lIee YUCIIO 3JIEKTPOHOB U
pacnpeiesIeHUe UX M0 AIEKTPOHHBIM CIIOSM);

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBY YYacTBYIOIIMX B pEaKUUU
BEIIIECTB, 0 TEINIOBOMY (D (eKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOJATBEPkAAsi ONMMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MaccChl BEILIECTB,
MacCOBYIO JIOJIF0 XMUMHUYECKOTO 3JEMEHTa IO (QOopMylie COECIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOUN peaKIny;

PUMEHSATH OCHOBHBIE ONEPALIMH MBICIUTEIBHON AEATENBHOCTH — AaHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTEeMaTU3alrio, KiacCupUKaIUIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBSA3€H — Il M3yYEHHs] CBOMCTB
BEIIECTB M XMMHMYECKUX PEAKLUUH, €CTECTBEHHO-HAyYHBIE METOMbI
NO3HaHUsI — HAOJIOJIEHUE, U3MEpPEHHE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CJIeIOBaTh MpaBUiIaM MOJIb30BAaHUS XUMHUECKOW OCY0M U TaO0OPaTOPHBIM
o0opyJ0BaHMEM, a TakKXKe IMpaBuUjiaM OOpalleHusi C BelIecTBaMU B
COOTBETCTBHUM C HWHCTPYKIMSIMH TI0 BBITIOJIHEHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBJIECHUIO PACTBOPOB C OMpPEAETIEHHON
MacCOBOM JIOJIEM PAaCTBOPEHHOIO BEWIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMUYECKHE IKCIIEPUMEHTHI IO PACHO3HABAHHWIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TTOMOIIbI0 HHAUKATOPOB (JIakmyc, heHon(pTanenH, METUIOPAHK

U ApyTHE).

K xoHIy 00ydeHus B 9 kiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCSA YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX TOHATHH: XUMHYECKUU
AJIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUYECKasi PEeaKIysi, XUMUYECKasi CBs3b, TEIUIOBOM 3 (eKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOpP,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOIUTUYECKAS NHCCOLMALMSA, PEAKIMHM HOHHOTO
oOMEeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMBIE pEaKIHNK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJTIOTPOIIHSI,
aM(pOTEPHOCTb, XUMHAYECKas CBSI3b (xoBaJIeHTHas, MOHHA,
MeTaNIn4yecKas), KpucTauimueckas perérka, Koppo3usi METalIoB, CIUIABBI,
CKOPOCTh XMMHUYECKOW peaKIUu, MPEAeIbHO AOMYyCTUMAasi KOHIICHTpAIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKUX TMOHSITUU W
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MIPEBPALICHU;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

ONPENIENATh BaJIGHTHOCTD U CTEIEHb OKUCIICHUSI XUMUYECKHUX SJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K
OTpe/IeIEHHOMY KJIacCy CO€IMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOoU (popMyre, xapakTep cpeibl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAILTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbica Ileprommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
TabnuuHyto (popmy Ilepuoauyeckoil CHUCTEMBI XMMHUYECKHX SJIEMEHTOB:
paznuyaTh MOHATHS «IJIlaBHas mnoArpynna (A-rpymnma)» U «IoOodHas
noarpynmna (b-rpynma)», manbie u  OOJBIIME TEPUOIBI, COOTHOCUTH
0003HaYeHUSI, KOTOPhIE UMEIOTCS B IEPUOIMUECKON TabIUIIE, C YHCIIOBBIMU
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  anapa, oOIlee 4YHCIO0 DJEKTPOHOB U paclpeesieHue HuX 10
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaesax MallbIX NMEpPUOJO0B U
TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIIy U COCTaBY YYacCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMCHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME W CHEMUPUICCKUEC XUMHUUYECKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXkAasi ONUCAHHE
puMepaMH MOJEKYJISIPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKI1i;

COCTaBJIAITh YpPaBHEHHUS DJEKTPOJUTUYECKOW JAUCCOIMAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIUM MOHHOTO



oOMeHa, YypaBHEHMsS peakUuuid, MOATBEPKIAAIONIMX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXTy BEIIECTBAMH Pa3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIIUi
MOCPEACTBOM COCTABIICHUS SJICKTPOHHOTO OajaHca ITUX PEeaKIuii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBPAICHUN B Pa3IAIHBIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIEeMEHTa Mo ¢opMylie COCIUHEHUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOIUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOHN peakilnu;

cOOJTIOIaTh TIPaBHIIa TIOJB30BAHUS XUMUYECKOM MOCY 101 1 1a00paTOpHBIM
o0opy/noBaHMEM, a TakKe MpaBuja OOpalleHusi ¢ BEHIECTBAMU B
COOTBETCTBUM C MHCTPYKUMSIMH 110 BBINOJHEHHUIO JIaDOpaTOPHBIX
XMMHUYECKUX OTBITOB IO NOJYUYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELLIECTB
(aMMuaka 1 yriekucioro rasa);

MIPOBONTD PEAKIINH, TTOITBEPKIAIOIINE KAaU€CTBEHHBIN COCTAaB Pa3IMUHbIX
BEIIECTB: PACMO3HABaTh OIBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOIHI-,
kapOonart-, (Qocdar-, cunukar-, cynbdar-, THIAPOKCUA-HUOHBI, KATUOHBI
AaMMOHHUSI U HMOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIEC OTIEPAILIN MBICTUTEILHON NEATEIBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3aIl1I0, BBISIBJICHUE TPUUNHHO-
CIIEICTBEHHBIX CBA3€H — I U3yuEHUs CBOMCTB BEILECTB U XUMHUYECKUX
peakuui, ecTEeCTBEHHO-HAay4yHble METOJbl [O3HAaHUA — HaOJIIOJeHHE,
U3MEpEeHHEe, MOJIETUPOBAHUE, SKCTIEPUMEHT (PEasIbHBIM U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HaunmenoBaHmue pa3ae/ioB U TEM

KoaunuyecTBO 4acoB

DJIeKTPOHHbIe (LM (pPOBbIE)

n/n | NporpamMmMbIl Bcero | KontpoJsbhblie | [IpakTnyeckne | o0pa3oBaTesibHbIE pecypchbl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TIOHSITHUSI
1.1 | Xumus — BakHast 00J1aCTh 5 2 bu6numoteka LIOK https://m.edsoo.ru/7f41837c
€CTECTBO3HAHMS U IPAKTHYECKOU
JIESITEIbHOCTH YEJIOBEKa
1.2 | BemecTBa U XUMUYECKUE PEAKIIHH 15 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pasnen 2. Baxkneiinmue npeacTaBuTe/id HEOPraHUYeCKHX BellecTB
2.1 | Boznyx. Kucnopoa. Ilonsitie 06 okcugax 6 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
2.2 | Bogopoa.IlonsiTie 0 KUCIIOTaX U COISIX 8 1 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
2.3 | Boga. PactBopsrl. [TonaTHE 00 OCHOBaHMSIX ) 1 1 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
2.4 | OCHOBHBIE KJIaCChl HEOPTAHUIECKUX 11 1 1 bubnnoreka LIOK https://m.edsoo.ru/7f41837¢
COETMHEHU N
Hroro no paszneny 30

Pa3nen 3. llepunoauueckuii 3akon u [lepuoanyeckasi cuctemMa xumuuyeckux 3jiemMeHnToB /1. . MenneseeBa. CTpoeHue aTOMOB.
Xumuyeckas ¢Bsi3b. OKHCINTEIBLHO-BOCCTAHOBUTE/IbHBIC PEAKIMHA

3.1 | [leproanyeckuii 3akoH u [lepuoanyeckas 7 bubnnoreka L{OK https://m.edsoo.ru/7f41837¢
CUCTeMa XUMHYeCKHX 3ieMeHToB [1. U.
Menpnene-esa. CTpoeHue aToma
3.2 | Xumu4deckas cBs3b. OKHCIUTEIBHO- 8 1 bubmuoreka I{OK https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEIIBHBIE PEaKIIUN
Wroro no pazneny 15 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpems 3 bubnmnoreka [{OK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5

[TPOTPAMME



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

9 KJIACC

Ne | HauMeHoBaHUe pa3iesioB U TeM KoanyecTBo yacoB DJieKTpoHHbIe (11U poBbIe)
n/n | NporpaMmal Bcero | KonrpoJsbHbie IIpakTnyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Pa3nen 1. BenecTBo 1 XUMHYeCKHE PeaKIIUN

1.1 | [loBTrOopenue u yriyoaeHue 3HAHUH ) 1 bubmumoreka [IOK
OCHOBHBIX Pa3/ieJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [IOK
peakuuii https://m.edso00.ru/7f41a636

1.3 | DnexTponuTHYecKas TUCCOLUAIIHSL. 8 1 1 bub6nuorexa LIOK
XHUMHYECKUE PEaKIIUU B paCTBOpax https://m.edso0.ru/7f41a636

Uroro no pazneny 17

Pa3gen 2. HemeTanibl M MX COeTMHEHHUS

2.1 | O6mas xapakTepuCTUKa XUMHYECKUX 4 1 bubnuoreka [JOK
aneMeHToB VIIA-rpynnel. ["agorenst https://m.edso0.ru/7f41a636

2.2 | O0mas XxapakTepuCcTUKa XUMHUYECKUX 6 bubnuoreka [JOK
aneMmeHToB VIA-rpynmnsl. Cepa u eé https://m.edso0.ru/7f41a636
COEJIMHEHUS

2.3 | OOmas xapakTeprucTUKa XHMUYECKUX 7 1 bubnuoreka [JOK
aneMeHToB VA-rpynnsl. A30T, pocdop u ux https://m.edso0.ru/7f41a636
COEJIMHEHUS

2.4 | O6mas XxapakTepuCTUKa XUMUYECKHX 8 1 2 bubnuoreka [JOK
anemeHToB IVA-rpynmnsl. Yrioepon u https://m.edso0.ru/7f41a636
KPEeMHUH M UX COCTUHEHHUS

Hroro no paszneny 25

Pa3gen 3. Meta/uibl M UX COeANHEHUS

3.1 | OOmme cBOMCTBAa METAIIIOB 4 bubmuorexa [JOK

https://m.edso00.ru/7f41a636
3.2 | Baxwueiimme MeTaUIbl U UX COSAUHEHUS 16 1 2 bu6mmorexa [JOK
https://m.edso0.ru/7f41a636

Hroro no paszneny 20

Pasznen 4. Xumusi 1 okpy:kamoias cpeaa

4.1 | BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKa 3 bu6nmorexa [JOK

https://m.edsoo.ru/7f41a636
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Hroro no pazaeny

PesepBHOE Bpems

Bbu6morexa [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



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

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne

Tema ypoka

KoauuecTBO 4acoB

DJIeKTpOHHbIe HU(pOBbIE

n/n Bcero | Kontposbhbie | [IpakTnyeckne | odOpa3oBaresibHbIE pecypchbl
padoThI padoThI

1 IIpenmer xumuu. Poiap XuMuu B )KU3HU 1 bubnuoreka I{OK https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BelecTna

2 [NousaTHE 0 METOMAX IMO3HAHUSA B XUMHUA 1 bu6mmoreka L{OK https://m.edsoo.ru/ff0d227e

3 [IpakTuueckas padora Ne 1 «IIpaBuna 1 bu6nuoreka LIOK https://m.edsoo.ru/ff0d23dc
paboTHI B 1a0OPaTOPUU U MPUEMBI
oOpaitieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM

4 Yuctele BemecTBa U cMmecu. CriocoObl 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d26ca
pas3aeneHus cMecen

5 [TpakTuueckas paborta Ne 2 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d28c8
«Paznenenue cmeceil (Ha nmpumepe
OYMCTKHU TTOBAPCHHOM COJIH )»

6 ATOMBI 1 MOJIEKYJIBI 1 bu6nuoreka LOK https://m.edsoo.ru/ff0d2a6c

7 XuUMHUYECKHUe JIEMEHTHI. 3HAKH 1 bu6mmorteka [{OK https://m.edsoo.ru/ff0d2be8
(CUMBOJIBI) XUMHYECKHX DJIEMEHTOB

8 [IpocThie u cii0XHBIE BELIECTBA 1 bubnuoreka L{OK https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubnuoreka L{OK https://m.edsoo.ru/ff0d2d50

10 | 3ak0oH OCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuoreka I[{OK https://m.edsoo.ru/ff0d2eae
Xumunueckas popmyia. BageHTHOCTh
ATOMOB XMMHUYECKUX DJIEMEHTOB

11 | OTHOCHTENBbHAS aTOMHAs Macca. 1 bu6mmoreka [{OK https://m.edsoo.ru/ff0d323c
OTtHocuTeIbHAS] MOJIEKYTISIPHASI Macca

12 | MaccoBas 10Ji1 XUMHUYECKOTO DJIEMEHTa 1 bu6mmoreka I{OK https://m.edsoo.ru/ff0d350c
B COCTUHEHUU

13 | KomuuectBo BerectBa. MoJb. 1 Bbu6mmoreka LIOK https://m.edsoo.ru/ff0d5230
MounsipHas macca

14 | ®usnveckue 1 XUMUYECKHE SIBIICHHS. 1 bubmuoreka I{OK https://m.edsoo.ru/ff0d37fa

XuMHu4decKas peakuuia
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15

[Ipu3Haky 1 yClIOBHs IPOTEKAHUS
XMMHYECKHUX PEaKIMH

bubnmoreka [{OK https://m.edsoo.ru/ff0d3al6

16

3aK0OH COXpaHEHHS MAcChl BEIIECTB.
XUMHUYECKUE YPaBHEHUS

bu6mmoreka LIOK https://m.edsoo.ru/ff0d3b88

17

Brraucnenus KOJINYECCTBA, MaCChl
BEILECTBA 10 YPAaBHEHUSM XUMUYECKUX
peakuui

bubnmoreka [{OK https://m.edsoo.ru/ff0d5708

18

Knaccudukanus XuMHIECKUX pEaKInii
(coenuHeHus, pa3aoKeHUs, 3aMEIICHHUS,
oOMeHa)

bubnmoreka [{OK https://m.edsoo.ru/ff0d3f34

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O0o00IIeHNE 1
cucTeMaTu3alus 3HaHui

bubnuoteka [{OK https://m.edsoo.ru/ff0d40c4

20

Kontponbnas padorta Nel mo teme
«BelecTBa U XUMUYECKUE PEAKITAN

bubmuoteka [{OK https://m.edsoo.ru/ff0d4290

21

Bo3ayx — cmecsk razos. Cocrtas
BO3ayXxa. Kucimopon — anemeHT u
npoctoe BeniectBo. O30H

bubnuoteka [{OK https://m.edsoo.ru/ff0d448e

22

Ouznyeckue U XMMHUYECKHEe CBOMCTBA
KHCIIOPOJia (peaKIuu OKUCIICHHUS,
ropenue). [louarue o0 okcumax

bubmuoreka [{OK https://m.edsoo.ru/ff0d4614

23

CniocoObl nosy4eHust KMUCaopoia B
71a00paTOpUU U MPOMBIIUIEHHOCTH.
IIpumeneHne kuciopoaa

bubnuoteka [{OK https://m.edsoo.ru/ff0d497a

24

TennoBoii 3¢ ekt XuMuIecKoi
PEaKIuH, TIOHATHE O TEPMOXHUMHUIECKOM
YPaBHEHHH, 3K30- U SHAOTEPMHUUECKUX
peaKImsIx

bubmuoteka [{OK https://m.edsoo.ru/ff0d4790

25

TornuBo (HedTh, yrojib U METaH).
3arpsi3HEHUE BO3/yXa, CIIOCOOBI €ro
IPEIOTBPALICHUS

bubmuoreka [{OK https://m.edsoo.ru/ff0d4cda

26

[Mpaktrdeckas padora Ne 3 mo Teme
«[ToyueHne u codupanue KUCIOPO/a,
U3y4YCHHUE €r0 CBOMCTBY

bubnuoteka [{OK https://m.edsoo.ru/ff0d4ae2
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27

Bonopon — anemMeHT u npocToe
BeecTBo. HaxoxaeHue B mpupojie

bubnmoreka [{OK https://m.edsoo.ru/ff0d4dd0

28

duznueckre U XMUMHUYECKHUE CBOIICTBA
BoJIopoJia. [IpuMmenenue Bojiopoaa

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0

29

ITousTHe 0 KMCIIOTaX M COJIIX

bu6mmoreka LIOK https://m.edsoo.ru/ff0d50d2

30

Crioco0sl oTy4eHust BOOpo/a B
naboparopuu

bubnmoreka [{OK https://m.edsoo.ru/ff0d4dd0

31

[Tpaktrueckas padora Ne 4 o Teme
«Ilonyuyenue u cobupanue BoJI0poaa,
M3YYEHHUE E€ro CBOMCTBY

bu6mmoreka L{OK https://m.edsoo.ru/ff0d4f42

32

MousipHblii 00BEM ra3zoB. 3aKOH
ABoraipo

bubnuoteka [{OK https://m.edsoo.ru/ff0d542e

33

Brrunciienus o0béMa, KOJIMYECTBA
BEILIECTBA T'a3a 10 €r0 U3BECTHOMY
KOJIMUECTBY BEIIECTBA WIH 00bEMY

bubmuoreka [{OK https://m.edsoo.ru/ff0d55a0

34

Brruucnenus 00bEMOB ra3os no
YPaBHEHHIO PEAaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILLIEHUN Ta30B

bubnuoteka [{OK https://m.edsoo.ru/ff0d5708

35

duznueckre U XUMHUYECKHUE CBOICTBA
BOJBI

bubmuoteka [{OK https://m.edsoo.ru/ff0d587a

36

Cocras ocuoBanuii. [loustie 00
WHINKATOpax

bubmuoreka [{OK https://m.edsoo.ru/ff0d59e2

37

Bopa xak pactsopurens. HacbleHHbIe
Y HEHACBIIIEHHBIE pacTBOPBL. MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE

bubmuoteka [{OK https://m.edsoo.ru/ff0d5b40

38

[IpakTuueckas pabora Ne 5 no Teme
«IIpuroroBneHue pacTBOPOB ¢
OnpeAcNEHHON MAaCCOBOM JA0JIEH
pacTBOPEHHOTO BEIIECTBAY

bubnuoteka [{OK https://m.edsoo.ru/ff0d5eba

39

KonTponbnas pabota Ne2 o teme
«Kucnopon. Bonopoa. Boxa»

bubnuoteka [{OK https://m.edsoo.ru/ff0d6342

40

Oxkcupsl: cocTaB, KiacCupUKaIUs,
HOMEHKJIATypa

bubmuoreka [{OK https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

41

[Tomy4yenue 1 XUuMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJOB

bubnmoreka [{OK https://m.edsoo.ru/ff0d664e

42

OcHoBaHus: cOCTaB, Kinaccupuxarms,
HOMEHKJIATypa

bubnnoreka I{OK https://m.edsoo.ru/ff0d67ca

43

[Tonydyenue u XuMUYECKUE CBOMCTBA
OCHOBaHUU

bu6nmoteka LIOK https://m.edsoo.ru/ff0d67ca

44

Kucnotsr: cocraB, kiiaccudukanms,
HOMEHKJIATypa

bubmuoreka I{OK https://m.edsoo.ru/ffOdfee2

45

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA
KHUCJIOT

bu6mmoteka LIOK https://m.edsoo.ru/ffOdfee2

46

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI MOTYYCHHS, XUMHUECKHE
CBOICTBA

bubmuoreka [{OK https://m.edsoo.ru/00ad9474

47

[IpakTuyeckas pabora Ne 6. Pemenne
IKCIIEPUMEHTAIBHBIX 33124 110 TeMe
«OCHOBHBIE KJIACChI HEOPTaHMUECKUX
COCTMHEHUIN

bubnuoteka [{OK https://m.edsoo.ru/00ad9b7c

48

I'enernueckas CBsI3b MEXIY KilacCaMHU
HEOPraHWYECKUX COCTMHEHUN

bubnuoteka [{OK https://m.edsoo.ru/00ad9a50

49

O000111eHrE 1 cucTEMATH3alAA 3HAHUNA

bubmuoteka [{OK https://m.edsoo.ru/00ad9ch2

50

KonTponbHnas padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPraHUYECKHX
coequHeHui"

bubmuoteka I{OK https://m.edsoo.ru/00ad9ela

51

HepBLIe IIOIIBITKH KJIaCCI/I(bI/IKaLII/II/I
XHMHYECKHX 3IeMeHTOB. [loHsTHE O
I'pynIiax CXOAHbIX 3JICMCHTOB

bubnuoreka I{OK https://m.edsoo.ru/00ad9ffa

52

Ilepuonuueckuii 3aK0H U
[Tepuoanueckast cucteMa XUMHUYECKUX
anemeHToB JI. . Menaeneera

bubnuoteka [{OK https://m.edsoo.ru/00ada52c

53

Ilepuonpl, rpynmsl, HOATPYIIIBI

bubnuoteka [{OK https://m.edsoo.ru/00ada52c

54

Crpoenue atoMoB. CoCcTaB aTOMHBIX
sanep. M3oTonsl

bubmuoreka I{OK https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

55 | CrpoeHnue 3MeKTPOHHBIX 000JI0YeK 1 bubnmoreka [{OK https://m.edsoo.ru/00adaébc
aToMoB 371eMeHTOB [leproanueckoi
cucremsl [[. 1. Menneneena

56 | XapakTepucTHKa XMMHYCCKOIO 1 bubnmoreka [{OK https://m.edsoo.ru/00ada824
AJIEMEHTA TI0 €T0 MOJI0KEHUIO B
ITepuoauueckoii cucreme /1. 1.
Menpeneena

57 | 3nauenwue [leprogudeckoro 3akoHa st 1 bu6mmoreka LIOK https://m.edsoo.ru/00ada96e
pa3BuUTHS HayKu U npaktuku. 1. W.
MenpeneeB — y4€HBIN, IEJArOT U
rpaKIaHUH

58 | DAEKTPOOTPUIIATEILHOCTh aTOMOB 1 bubnuoreka L{OK https://m.edsoo.ru/00adaab8
XUMHUYECKHX JJIEMEHTOB

59 | Mounas xumMuyecKkas CBSI3b 1 bubmnoreka L1OK https://m.edsoo.ru/00adac34

60 | KoBaneHnTHast moJsipHas XAMHUYECKas 1 bu6nuoreka LIOK https://m.edsoo.ru/00adaab8
CBSI3b

61 | KoBaneHntHas HenojasipHas XUMHUYECKast 1 bu6nuoreka L{OK https://m.edsoo.ru/00adaab9
CBSI3b

62 | CreneHb OKHUCICHUS 1 bubmuoreka I{OK https://m.edsoo.ru/00adae28

63 | OKHCIHTEIbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuoteka [{OK https://m.edsoo.ru/00adb076
peaxIuu

64 | OKUCIUTENH U BOCCTAHOBUTETH 1 bubmuoteka [{OK https://m.edsoo.ru/00adb076

65 | KonTponpHas pabota Ne4 o treme 1 bubnuoreka [{OK https://m.edsoo.ru/00adb486
«Ctpoenue aroma. XuMU4ecKasi CBSI3b»

66 | PesepBHbIii ypok. O000mIEHNE 1 1 bubnuoreka L{OK https://m.edsoo.ru/00adb33c
CUCTEeMaTH3aIMsl 3HAaHUH

67 | PesepBHblil ypok. O600mIeHNE N 1 bubnuoreka L{OK https://m.edsoo.ru/00ad9ch2
CHCTeMaTU3als 3HaHUI

68 | PesepmHbIii ypok. O000mICHNE 1 1 bubmmoreka L1OK https://m.edsoo.ru/ff0d61c6
CUCTeMAaTH3aIHsI 3SHAHHUHA
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9 KJIACC

Ne | Tema ypoka KouunyecTBO 4acoB JJIeKTPOHHBbIE LU (PPOBHIE
n/n Bcero | Kourpoabubie | [IpakTnueckue | 00pa3oBaTe/ibHbIE peCypChl
padoThbI padoThI
1 Ilepuoanueckuii 3akoH. [lepuoandeckas cucrema 1 bu6nmmorexa [IOK
xumuueckux iemenToB Jl. . Menaeneesa https://m.edsoo.ru/00adb59%
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 1 bubmuorexa [JOK
XMMHYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOOB https://m.edso00.ru/00adb6b6
3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPTraHHIECKUX 1 bubnuoreka [JOK
BEILECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHUYECKOU CBSI3H U TUIIBI 1 bubmnoreka IIOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5) KonTponabnas padora Nel no teme «IloBropenne u 1 1
yriayOseHre 3HaHU OCHOBHBIX Pa3/iesioB Kypca 8
KJ1acca»
6 Knaccudukanuss XaMUUECKUX PEaKIMi 1Mo 1 bu6nuorexa [IOK
Ppa3JIMYHBIM IPHU3HAKAM https://m.edsoo.ru/00adbch0
7 [ToHsiTHE O CKOPOCTH XUMUYECKOU PEAKIIMH. 1 bubnuoreka [IOK
[IoHsATHE O TOMOTE€HHBIX U T€TEPOTCHHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
8 ITonsATHE 0 XMMUYECKOM paBHOBECUHU. DaKTOPHI, 1 bubnuorexa LIOK
BJIMSIIOIIME HA CKOPOCTh XMMUYECKON peakiuu 1 https://m.edsoo.ru/00adc28c
10JIO’KEHNE XUMHUYECKOTO PAaBHOBECHS
9 OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKITUN 1 bubnuorexa [JOK
https://m.edsoo.ru/00adcade
10 | Teopwus dNEKTPOIUTHUECKOMN TUCCOLIUAIINY. 1 bubnunoreka [JOK
CunpHble U ci1a0dble JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 | MouHble ypaBHEHUS peaKIuii 1 bubnuoreka [IOK
https://m.edsoo.ru/00add448
12 | XuMuUecKkHe CBOMCTBA KUCIOT M OCHOBAaHUM B 1 bubmuoreka [JOK

CBCTC Hpe,Z[CTaB.HCHI/Iﬁ 00 BHGKTPOHHTHQCCKOﬁ
JUuCCoanmm

https://m.edsoo.ru/00add5d8
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13

XUMHUYECKUE CBOKCTBA COJIEN B CBETE
MIPEACTABICHUH 00 AJIEKTPOITUTHICCKOM
JIUCCOIAIINN

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

14 | IlousiTue o ruApoIH3E Coie Bbu6mmorexa [JOK
https://m.edso00.ru/00add9d4
15 | O6o0mieHNE ¥ cCUCTeMAaTH3alUs 3SHAHU I bubmuoreka [JOK
https://m.edsoo.ru/00addd12
16 | [Ipaktuueckas padora Ne 1. «Pemnienue bubnuoreka [IOK
SKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17 | KouTtpomabHas pabota Ne2 o teme bubnnoreka [JOK
«DJIEKTPOJIUTHYECKAS TUCCOIUAlUsI. XUMUUECKUE https://m.edsoo.ru/00addecO
peakLuy B PaCTBOPAX»
18 | OOmias xapaKTepUCTUKA TaIOr€HOB. X UMHUECKHUE bubnuoreka [JOK
CBOICTBa Ha IpUMeEpE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCJIOTa, XUMUYECKUE bub6mnoreka [IOK
CBOMCTBA, ITOJIyYEHUE, IPUMECHEHUE https://m.edsoo.ru/00ade104
20 | Ilpaktuyeckas padora Ne 2 o Teme «I[lomyuenne bubnuorexa LIOK
COJIIHOW KHMCJIOTBI, U3yYEHHUE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 | BeiuucneHus mo ypaBHEHUSIM XUMHYECKHX bubnuoreka [IOK
peakInii, €Cliv OJIMH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 | OOmiast XxapaKTepUCTHKA 3JIeMEHTOB VIA-rpymnms bubnuorexa [JOK
https://m.edsoo.ru/00ade64a
23 | AnnotpornHeie MomuduKauK cepsl. Haxoxnenue bubmmorexa [IOK
cepbl U €€ COCIMHEHU B IIpupoae. XUMHUUECKUE https://m.edsoo.ru/00ade64a
CBOMCTBA CEPBI
24 | CepoBojiopo, CTpoeHHe, (HPU3MIECKHE U bubnunoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 | Oxcuapl cepol. CepHas KUCIOTa, GU3UUECKUE U bubnuoreka [JOK
XMMHYECKHE CBOMCTBA, TPUMCHEHHE https://m.edsoo.ru/00adea28
26 | XuMHYecKHe peaKiny, Jexaliue B OCHOBE bubnuoreka [IOK

MIPOMBIIIIEHHOTO CII0c00a MOTyUYeHUs! CEpHOM
KHCJIOThl. XMMUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH
CpeJibl COCTMHEHMSIMU CEPBI

https://m.edsoo.ru/00adec8a
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27 | Beruuciienrne MaccoBOH JI0JIM BBIXO/A MPOTYKTa bubnuoreka [IOK
peaKIuu https://m.edsoo.ru/00adec8a

28 | OOmiast xapaKTepUCTHKA JIEMEHTOB V A-TpyIIIbL. bubnunorexa [IOK
A30T, pacrpocTpaHeHue B Ipupoe, pu3ndecKue u https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOMCTBA

29 | AMMuak, ero pusznueckre U XMUMUIECKHUE CBOMCTBA, Bbu6mmoreka [JOK
IIOJIYYEHHUE U IPUMEHECHHE https://m.eds00.ru/00adf004

30 | IIpaktuueckas padora Ne 3 mo Teme «IloayueHue bubmmoreka [JOK
aMMMaKa, U3yYEHHUE €ro CBOKCTBY https://m.edsoo.ru/00adf180

31 | A3orHas kucia0Ta, €€ PU3HUECKHE U XUMUYCCKUE bub6mnoreka [IOK
CBOMCTBA https://m.eds00.ru/00adf306

32 | Ucnonp30BaHKe HUTPATOB U COJICH aMMOHWSI B bubnnoreka [JOK
Ka4yecTBE MUHEPAJIbHBIX y100peHnid. XuMudyeckoe https://m.eds00.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH cpe/ibl COSTUHEHUSMU
azoTa

33 | ®ochop. Oxcun pocdopa (V) u pochophast bubnnoreka [JOK
KHCII0Ta, PU3NICCKUE U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/00adf68a
NOJTyYCHHE

34 | Ucnonb3oBanue pochaToB B kKauecTBe bubnunoreka [JOK
MUHEPATBHBIX YI00peHUi. 3arpsi3HeHue https://m.edso00.ru/00adfc20
npUpoaHOii cpenbl hocharamu

35 | Yraepon, pacnpocTpaHeHUE B IPUPOJIE, bubnuoreka [JOK
dbu3HYecKue U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 | Okcuasl yririepoaa, ux GU3NIeCKre U XUMHISCKUE bubnuorexa [JOK
CBO#CTBA. DKOJIOTHYECKUE TIPOOIEMBI, CBSI3AHHBIC C https://m.edsoo.ru/00adfebe
okcusioM yriepona (1V)

37 | YronpHas KMCIIOTa U €€ COIn bubmuoreka [JOK

https://m.eds00.ru/00ae006¢c

38 | Ilpaktuueckas padora Ne 4 no teme "[lonyuenue bubnuoreka [JOK
yriiekucnoro raza. Kauecrsennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"

39 | [lepoHauabHBIC IOHATHS 00 OPraHUIECKHIX bubnmoreka [JOK

BCIICCTBAX KAK O COCAMHCHUAX YITICpOJa

https://m.edso0.ru/00ae054¢
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40 | KpemHWMii 1 €ro COeTMHECHUS bubnuoreka [IOK
https://m.edso00.ru/00ae080a
41 | Ilpaktuueckas padota Ne 5. Penienue bubnuoreka [IOK
SKCIEPUMEHTAIBHBIX 3374 0 TeMe «Baxkueiimme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBl U X COCTUHCHIS
42 | KonrposbHas padota Ne3 o teme «BakHeiimme bubmmoreka [JOK
HEeMeTaJlIbl ¥ UX COCIUHCHUS https://m.edsoo.ru/00ae0el18
43 | OOmas xapakTepucTUKa XUMUYECKUX AIIEMEHTOB bubnmoreka [JOK
— MeTaJuI0B. MeTtaiumyeckas CBsi3b U https://m.edsoo.ru/00ae103e
MeTaJIJINYeCcKast KpUCTAIIIIMYECKast peieTKa.
Dur3nYECKUE CBOKMCTBA METAIIJIOB
44 | XUMHYECKHE CBOMCTBA METAJIJIOB. bubmuoreka [JOK
DIEKTPOXUMHUYCCKUIN PsiJi HAPSHKEHUIH METAJIIIOB https://m.eds00.ru/00ae1156
45 | O6wmue crnocoOb! nosy4yeHus: MetTayuioB. CIUIaBsbl. bubnuoreka LIOK
Brruucnenus o ypaBHEHHUSIM XUMHYECKUX https://m.edso00.ru/00ae1156
peaxiui, ecau OUH U3 PEareHTOB COACPKHUT
npuMecH
46 | [loHsATHE O KOPPO3UU METAJIOB bubnunoreka [JOK
https://m.edso00.ru/00ae1278
47 | lllemo4yHble METAIIIBI bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2
48 | Oxcuapl ¥ TUAPOKCUIBI HATPUS U KATHS bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
49 | llenoyHozeMenbHbIE METAIIBI — KATBIHWHA U bubnmnoreka [JOK
MarHum https://m.edso0.ru/00ae15e8
50 Bakneimme coeTMHEHNS KaJIbIUS bu6mmoteka [IOK
https://m.edsoo.ru/00ae15e8
51 | O0o01enne u cucTreMaTH3aIus 3HaAHUH
52 | Y)KécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS bubnmoreka [JOK
https://m.edso0.ru/00ae1886
53 | Ilpaktuyeckas padora Ne 6 mo Teme "JKEctkocTh bubnmorexa [JOK
BOJIBI M METOJIbI €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
54 | AmoMuHMI bubmuorexa [JOK

https://m.edsoo.ru/00aelc64
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55 | AMdorepHbIe CBOKWCTBA OKCH/IA U TUAPOKCHIA 1 bubnuoreka [IOK
https://m.edsoo.ru/00aelc64
56 | XKeneso 1 bu6nmmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 | Okcuapl, THAPOKCUIBI U cosn xkene3a (I1) u sxenesa 1 bubmmoreka [JOK
(1) https://m.edso00.ru/00ae35e6
58 | Ob6obmenne u cucreMaTH3anys 3HaHHH 1
59 | [Ipaktuueckas padota Ne 7. Pemenne 1 bu6mmoreka [IOK
SKCIIEpUMEHTAIBHBIX 3aJ1a4 110 TeMe «Baxxnelue https://m.edsoo.ru/00ae3de8
METAJIIBI U UX COCTMHEHUS)
60 | Beiuucienus no ypaBHEHUSIM XUMHYECKHUX 1 bubnuoreka LIOK
peakIuii, eciivi OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ae1750
WM COICPIKUT MpUMecH. BrruncieHus MmaccoBoit
JIOJIM BBIXO0J1a IPOAYKTA PEAKITHH
61 | OGoOmeHNe U CHCTeMAaTU3aNUs 3HAHUI 1
62 | KontponbsHas pabora Ned o teme «Baxkueiime 1
METAJIIBI U UX COCTMHEHUS)
63 | BemiecTBa 1 MaTepHaibl B IOBCEIHEBHOW )KU3HU 1 bubmmoreka [JOK
YyeJioBeKa https://m.edso00.ru/00ae3f50
64 | Xumuueckoe 3arps3HEHHE OKpY KaroIiel cpeibl 1 bubnuoreka [JOK
https://m.edso00.ru/00ae4270
65 | Poip XxuMuu B perieHHH YKOJIOTHYECKUX MTPOOIIeM 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae4270
66 | PesepBHblii ypok. O000IICHHE U CHCTEMATU3AIINS 1 bubnunoreka [JOK
3HAHUNI https://m.edsoo.ru/00ae0dOa
67 | PesepBHblii ypok. O000IICHHE U CHCTEMATU3AIINS 1 bubnuorexa [JOK
3HAHUNI https://m.edsoo.ru/00adb33c
68 | PesepHblil ypok. O000IICHHE U CHCTEMATU3AINS 1 bubnmoreka [JOK
3HaHUU https://m.edso00.ru/00ad9ch2
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYHEHUKA

» Xumus, 8 xknacc/ Pymsutuc I'.E., ®enpaman @.I°., AkionepHoe 00111eCTBO
«M3narensctBO «IIpocBemenne»
* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkurionepHoe 00111€CTBO

«HBI[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOINYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



		2024-08-31T20:30:29+0400
	00bdec41546bf6a64e
	Дементьева О_В




