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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MIPEAMETHOE CoJIepKaHue,
NpeayCMaTpUBAET pACOpPECIEHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazgenaM M TeMaM MpOrpaMMbl IO XUMHH, OINPEACISIET KOJWYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU CoZepKaHuUs, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarouuxcsi, ONpeAeIsIeT BO3MOXKHOCTU MpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XUMHUHM Ha YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QOpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peayiM3allid  BO3MOXKHOCTEHW /IS CaMOpPa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHUU XUMHUU O0ECHEUMBAIOTCA ClEeUU(PUKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMUCS CHUCTEMBI IMEPBOHAYANIBHBIX TMMOHATHH XWMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HA OCHOBE OMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XHMHUU  CIHOCOOCTBYeT  (HOPMHPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee HW3YYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpYyXKalomui MU,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOWM KYJbTYPBHL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAy4YHbIM METOJaM TIIO3HAaHUS MpPU M3YYEHUU BEUIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOmel (QYHKIUMOHAJIBHOW U €CTECTBEHHO-HAy4YHOI
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O00y4aromMXcsi T'yMaHUCTUYECKUX OTHOIICHMH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBisaeT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYeCKue HyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIOXKHBIE BEllleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XMMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonuuecTBo BemniectBa. Moisib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHUS. XUMHUUECKasl peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEHHs MacChl BeHIecTB. XUMHUYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0#, MpaBuwiaMu paboThl B J1JaOOpaTOpuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XUMHYECKUX (FOPEHHUE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
Menu (II) npu HarpeBaHuM, B3auMOJEHUCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxoxkaeHue kucimopojia B mpupojie, (U3MUECKUEe U XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoil 3PpeKT XUMUYECKON peakluu, TEPMOXMMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (GuU3MYecKMe UM XUMUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHoctn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOIa B BO3IyXE, MTOIYyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMMCAaHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHE, pACMO3HABAHWE W W3Yy4YCHHUE
CBOWCTB BOAOpOJia (ropeHue), B3aumMojacicTBUE Bojaoposa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUS! OKPACKU MHJIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad N0 TeMe «BakHehlne KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKH KIacCU(DUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KoporkonepuogHas U JJIMHHONEPUOAHAs  (OPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHMSI pajuyca aTOMOB XUMHUYECKUX HJIIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJIApHAasT W HENOJISIpHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHEe OO0pa3IoB BEMIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBA3CH MPU U3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAaydHbId (DakT, TUmoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsij, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCMHEHU B COOTBETCTBHM C IIOJOKEHUEM »3JeMEeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaimys XuMAYeCKUX PeaKIMid MO pa3InIHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAKIUMU W MOJIOKEHUE XUMHUUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS peaKIMiA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca AUCCOLMALUMU KHUCIOT, IIEJIOYed U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IIPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nUeckue W XHMHUYCCKHE CBOMCTBa (00mue Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpoOAE. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTEIICHU OKHUCJIEHHS. A30T, pacCIpoOCTpaHEHHE B IPUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUuecKoe 3arpsi3sHEHUE OKPYKaroIIel cpeibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnuecKkue U XUMUUYECKHE CBONCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHHIA.

O6mas xapaktepucTtuka amemMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKCUIbI yriiepona, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rn00anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0oTa U € ColnM, X PU3NIECKUEe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TTOHITHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OCNKaX, YIJIeBOJaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (IV) m kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BHICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3yUYCHHE XUMUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3amMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOrO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuii Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DIEKTPOXUMUYECKUU  pAal
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIIIUICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi W Kanus. [IpumMeHeHHWe MIeNOYHBIX METAUIOB HU  HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmme coequHeHHs KaiblUs (OKCHUIl, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIpOKCU bl U conu xkenesa (1) u sxenesza
(I1I1), ux cocTaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJupllusi W HaTpusi C BOAOW (BO3MOXHO MHCIIOJIB30BAaHUE BHJIEOMATEPHUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX PEAKLMI HAa WMOHBI: MarHus, KaJblLus, AJIFOMUHUS, LUHKA, Keje3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIICHNUE SKCIIEPUMEHTAJIbHBIX 3a/]1a4 110 TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, OJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIHI,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, (U3MYECKUE BEIMYUHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpANIbl, TOPHBIE IOPOJIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMaMHU TMOBEJACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U Hay4yHOMY HAcCJIeJuI0, TMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTIXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTHU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIEecce ITOH Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE IPEACTABICHUSI O BEIIECTBE M XMMHYECKOU PpEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOW W  HCCIEAOBATEIBCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MUHTEPEC K MPAKTUYSCKOMY M3YUYCHUIO MPOo(ECcCHid M TpyJa Pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTHYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00AaIBbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax M TO3BOJSIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHMIO M OCYLIECTBICHHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIAEISATH UX XapaKTEpHBIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXIYy OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh M XapaKT€pU30BaTh CYIICCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOII0[aTh 3a XOJOM MpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJBl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIU3UPOBATh B Mpolecce ydyeOHOU H
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeiaTh MPE3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  IPU  PELIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepcaJbHble Y4eOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOSTENIBHO COCTAaBISITH WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIAraeMble B yCIOBUU 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKas PEaKIus, KiIacCU(PUKAIUS PEeaKiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJISIpHAsS KOBAJICHTHAsl CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT MX mojoxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00IIee YUCIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIIHME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUMX IIPEBpAILCHUI B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEPALMd MBICIUTEIBHON AEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, W3MEpEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJNYYECHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT ¢ IOMOIIBI0 UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJlia, WOH, KaTWOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLUAlus, PEaKlHH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUECKasi CBs3b (KOBAaJICHTHAsi, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX IIPEBPAILICHU;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJAacCy COEQUWHEHUU 1o (opmyrnaMm, BHJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akonHa [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoJIbIIME TEPHOIBI, COOTHOCUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefieliecHie HX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKy BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCYyJol |
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  MOATBEPXKIAIONINE  KAadeCTBEHHBI  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITH OCHOBHBIE OIEpaIlii MBICIUTEIFHON ACSTENIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJII0IeHNe, M3MEpEHue, MOJICIUPOBAHUE, IKCIICPUMEHT (peasibHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Beero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
Paszgea 1. IleppoHayasibHble XUMHYECKHE MIOHATUSA
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 05 5 bubnuotexa [JOK
' MPAKTUIECKOH e TeTBbHOCTH ' https://m.edsoo.ru/7f41837c
gejoBeKa
BemectBa 1 xuMu4geckue bu6moreka [IOK
1.2 15 1 5
peakuuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6 0.5 1
00 oxcruaax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6mmoreka [IOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 0 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuognveckasi cucrema xumnueckux 31eMeHToB /I, . MengesneeBa. CTpoenne aToMOB.

Xumn4ieckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHBIE peaKkuuu



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
IIepuoaunueckas cucrema

bubmuoreka [IOK

1 7 0 1
3 XUMHUYECKUX AnemeHToB /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XUMHYECKASA CBA3b. 56 [IOK
nomorexa
2 - ) 1
3 Oxnciurentro 8 0.5 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6moteka [IOK
u 1
TOTo 1o pasieiy S https://m.edsoo.ru/7f41837c
PezepBHoe Bpemst 3 bubamorera LOK
p p https://m.edsoo.ru/7f41837c
BIIEE KOJIMYECTBO YACOB I10
OBIL OJ1 CTBO ¢ 68 35 13

[TPOI'PAMME



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

9 KUIIACC

KonuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne n/m P Konrpoasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpenue u yriuyoieHue 3HaHUN 5 1 0 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 05 bubmuorexa [JOK
' peaxiui ' https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
OO6mrast XapaKTepUCTUKAa XUMHUUYECKHUX bubnuoreka [IOK
2.1 4 0 1
sneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [TOK
' S https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Uroro mo paznueny 25
Pazgen 3. Merasibl M HX COeIMHEHUA
. bubnuorexa [JOK
3.1 Obumpe cBofCTEA METAILIOR 4 0 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Bakueiime MeTauIbl U KX COSIUHEHUS 16 2 httos://m.edsoo.ru/7f412636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
bu6moreka [IOK
4.1 BemecTBa 1 MaTepualibl B )KU3HA YeIIOBEKA 3 0 httos://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubmiorexa HOK
P P https://m.edso00.ru/7f412a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 7.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1
OHSITHE O METOJ[aX MO3HAHMS B XUMHUH 0 0 httos://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
paboTHI B TaOOPATOPUU U TIPUEMBI bubmuorexa [JOK
3 1 0 0.5
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuorexa [JOK
4 . 1 0 0
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 0.5 bubmorexa HOK
A . pHUMEp ' https://m.edsoo.ru/ff0d28c8
OYMCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1 0 0
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHTbI. 3HAKH bubnuoreka [JOK
7 1 0 0
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IT 1 0 0
POCTBIC i GHOMHRIC BOMlcoTsd https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 bubmorexa LIOK

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 MNOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmoreka [{OK
10 X .B 0
mmirieckas popuyna. Bazentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11 0
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO 0 bubmmoreka [{OK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemniecta. MoJib. 05 bubmmoreka [{OK
Mousipaasi Mmacca ' https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUSI. 05 bu6moreka [IOK
XuMudeckas peakius ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
15 . 0
XUMHUUYECKUX PEaKINi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. 0 bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaIu4ecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX 0 bubmorexa OK
B Ny P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMuueckux peakiiui
18 (coenuHEHMS, PA3IOKEHUS 0 bubmorexa HOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne n 0 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme 0 bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras 0 bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

22 KHCJIOpo/ia (peaKkiiuu OKUCICHUS 0 bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
Crioco0sI MMoJTydeHust KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH 0 bubmorera [JOK
patTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O 05 bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
TormmuBo (HedTh, Yroab U METaH).
25 3ar HSHCI—EI/qullOS . a, CIIOCOOBI ()ero 0 bubmorexa OK
P AR, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tomyuenue u cobupanue KUcaopoaa 1 bubmorexa OK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
27 0
BeniecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA 0 bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubnuoreka [JOK
29 I1 0
OIPITHE 0 KHETOTAX 1 COJLIX https://m.edsoo.ru/ff0d50d2
30 CrniocoObl motyueHust BOAOPOIa B 0 bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITomyuenue u cobupanue BoJ10poJa, 1

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



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

MonsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [{OK

32 0
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BeIllECTBA rasa 1o ero u3BECTHOM 0 bubmorexa HOK
. n Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Boraucnenus 005EMOB ra3oB 110
34 ABHECHMIO PEaKI[MH Ha OCHOBE 3aKOHA 0.5 bubmorexa HOK
P . P . ' https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 du3znvecKrue U XMMUYECKHE CBOMCTBA 0 bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 0 bubmuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputenb. HacrelmeHHbIe
37 " HZHaCI)IpeHHBIz aCTBOPBI MH;CCOBaSI 0 Bubnmorexa [JOK
B P PEL https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
38 «IIpurotoBieHue pacTBOPOB ¢ 1 bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme 0 bubnuoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupuKanus, 0 bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 0 Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuuKaims, 0 bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ib}: ITOJT )eHI/Is[ XI/IMI/IIIZEKI/IG bubmiorexa HOK
y YHCHI, https://m.eds00.ru/00ad9474
CBOIiCTBa
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o00meHre 1 CHCTEMAaTH3alKs 3HAHUH
- . https://m.edsoo.ru/00ad9ch?2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOTBITKH KIacCUpUKAITIT
bubnuoreka [JOK
51 XUMHYECKUX deMeHTOB. IToHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [lepuoanueckas cHCTEMa XUMHYECKUX bubmorexa HOK
pHoa https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [{OK

>4 snep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit brbmmorexa [OK
https://m.edsoo.ru/00ada6hbc
cucremsl Jl. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuomnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnueckoro 3akoHa s
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
58 DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYeCKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CTeIIeH OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUYECKasi CBA3bY

https://m.edsoo.ru/00adb486

66 PezepBubiit ypok. O0o0IeHNE U 1 bubnuorexa [JOK
CUCTEMAaTHU3alIMs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IEHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bcero u3ydeHus | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 0 0 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DIIEMECHTOB 1 0 0 bubnmorexa [JOK

. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHue 3HaHuI 1 1 0
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMu4ecKkux 1 0 0 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE O TOMOTCHHBIX U 1 0 0 bubmmorexa [IOK
peariu. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[TonaTHE O XUMHYECKOM PaBHOBECHH.

8 DaKTOPLI, BAUAIOIINE Ha CKOPOCTH 1 0 0 bubmnorexa [IOK

Prl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKklUy U MOJI0KEHUE
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIA0bIE bubnmorexa LHOK
) https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
M peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmorexa LOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIH3e coJIeH https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckast padora Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmrorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KonTtponsnas pabora No2 no teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/III;]/[-II/ILIGCIfI/Ie CBI())ﬁCTBa Ha IpUMepe bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYYCHHE,
MIPUMEHEHUE

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

[Ipaktuyeckas padora Ne 2 o reme

20 «[Tomy4eHne COJITHON KUCITOTHI brbmmorexa [OK
YEHIE S0 ’ https://m.edso0.ru/00ade348
U3y4eHUE € CBOMCTB
Berurcnenus o ypaBHEHUSM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 brbmmorexa [OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B NpHpoie. XNMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoi0opo, CTPOEHHUE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
25 (bu3uYecKre 1 XUMUYECKHUE CBOKCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JIekKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJY4YEHUS] CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brruncnenne maccoBoii 10U BEIXOa bu6mmoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKUE CBOWCTBA

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

AmMHEaK, ero GuU3NIecKue u

29 XUMHYECKHE CBOMCTBA, TIOJyYCHUE U bubmorexa HOK
’ v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[lonyueHne aMMHuaKka, U3y4eHHE €ro bubmorexa HOK
Y ek https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHHMSI B KQ4eCTBE MUHEPATHHBIX

32 00peHunii. XUMHUYECKOEe bubmorexa OK
YAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMHU a30Ta
Docdhop. Oxenn bocdopa (V) n

33 (boc:li))o pHa;I KI/ICJ'I((l))Ta q)q)I/II)S;I/I(qe)CKHe u bubmorexa HOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, IMOTYyUCHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yriepon, pacnpocTpaHeHUe B

35 npu z e gmnli){ecxrl)/le Y XUMHUYECKHUe bubmorexa HOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHUE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
CBsI3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroJibHAsI KUCOTA U €€ COJn brbmmorexa [OK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATUS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O brbmmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
. bubmuorexa [JOK

40 Kpenriit i ero coe e https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

A1 SKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponpHas padota Ne3 mo teme
42 «Baxueimme HeMeTauIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB — METAJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKas KpUCTaTMYecKast https://m.edsoo.ru/00ael103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

44 XUMHUYECKHE CBOMCTBA METAJLIIOB. bubnmuoreka [JOK

DNEKTPOXUMHUYECKUN Psifl

https://m.edso0.ru/00ael1156
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HaIpSHKEHUH METaJUIOB

O0m1re cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no

bubmmoreka [{OK

45 i
YPABHCHIAM XUMHHCCIAX pearitid, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
bubmmoreka [{OK
46 I1
OHATHE O KOPPOSHH METAIIOB https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47
[enotmpie meTar el https://m.edsoo.ru/00ael4b2
48 OKcuIbpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kajus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael15e8
50 Baxuelmue coeTMHESHNS KaJIbIIHs bubmorexa [OK
A t https://m.edsoo.ru/00ae15e8
51 O06o0meHe U CHCTEMAaTH3aITHS
3HAaHUU
52 JKEcTKOoCTh BOBI M CIIOCOOBI €& bubnmuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 mo Teme
S . bu6mmoreka [JOK
53 JKEcTkOoCTh BOJIBI M METOEI €8
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 R— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6nmoreka [JOK
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https://m.edsoo.ru/00ael1d86

Oxcupl, THAPOKCHIBL U COJIU JKEJIe3a

bu6mmoreka [{OK

> (IT) u xenesa (I1) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[IpaxTnueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruncienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM JJOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KontponpHas padota Ned4 o teme
62 «Baxneilimue MeTauibl 1 UX
COEIMHEHUS
63 BemecTBa u Mmarepuaisl B bubnnoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

CHCTEeMaTHu3alus 3HaHUH

https://m.edsoo.ru/00ae0dOa
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67 PezepBubiit ypok. O0o0IeHNE U 1 bubnuorexa [JOK
cucTeMaTu3anys 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1eCTBO
«3narensctBo «IIpocBemienne»

» Xumus, 9 kinacc/ ,Kysnenona H.E., TuroBa .M., I'apa H.H. AxunonepHoe
obmectBo «M3aatenscTBO «IIpocBemnieHue»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

o Dbpeitrep JI.M. Xumus. 8 knacc: JlugakTuueckuii Matepuall,
CaMOCTOSITEIbHBIEC U UTOTOBBIE KOHTPOJILHBIE padoThl. — Bonrorpan:
Vuurens, 2004.

o T'apa H.H. IIporpammsl 06111e00pa3oBaTeNibHbIX YUpeKaeHuH. Xumus.- M.:
IIpocsemenue, 2008.

o OOyuenue xumuu B 8§ knacce: [locobue nns yuureneit / A.C. KopoieHko,
IT.H. Xyxkos, M.B. 3yeBa u ap.; nox pea.A.C. Kopomienko. — M.:
[Ipocsemenue, 1988. — 160 c.: uin.

e Pymsutuc I'.E. Xumus: Heopranmdeckasi xumus. Opranndyeckas XuMusi:
yaeOHUK 11 9k, oO1eoopazoBarenbHbIX yupexaeHuit/ I'.E Pyn3utuc,
@.I" denpaman.- 12-e uzn., nepepad. - M.: [Ipocsemenue, 2008.

o Kopomawkos /I.B. OcHoBbI Heoprannueckoi xumuu: [locodbue mis
yuutenei. — M.: [Ipocsemenue, 1982. — 271 c., ui.

e Xwumus: cOOPHUK TECTOBBIX 3aJaHUH ISl TOATOTOBKH K UTOTOBOM
aTTecTaluu (BapuaHThl U OTBETHI, pEIICHHUE pacUETHBIX 3a/1a4). 9 Kiacc
(6a30BbIN ypoBeHb) / aBT.-cocT. H.B. [llupmmna. — Bonrorpan: Yuutens,
2005. - 80 c.

e Tompadap6 A.JI. u ap. COOpHUK 3a/1a4 U yIPAKHEHUH TT0 XUMHU: y4eO.
nocobue misa yqamuxcs 8-9 knaccos. / S.JL. [N'ompadap6, F0.B. Xonakos,
10.b. Hononos. — 2-¢ u3a. — M.: IIpoceemenue, 1983. — 191 c., un.

e Xypun A.A. Ilepuoanueckuii 3akoH JI.M. MenzaeneeBa: 3aganus s
CaMOCTOATEIBHOM paboThl. — M., AkBapuym, 1998. — 256 c.

o Ilax M. Anroputmsl B 00yueHnuun xumuu: Kuura qis yuurens. — M.:
[IpocBemienue, 1993. — 64 c.

e YpOK OKOHUYEH-3aHATHsI MPOJAOHKAIOTCS : BHEKIAacCHAs paboTa Mo XUMUH /
O.I'. 3notHukos, JI.B. Maxosa, T.A. Becénosa u np.; [lox pen. 2.1
3notHukoBa. — M.: IIpocBemenue, 1992. — 160 c.

e beces A.U., Epumos I.I1. Onpenenenusi, HOHATUSL, TEPMUHBI B XUMUH:
ITocobue misa ygammxcs. — 3-¢ u3j., nepepad. — M.: [IpocBemenue, 1981. —
192 c.



e KonoranoB B.H. Texnuka 6e3onacHoctu npu padotax o xumuu: [locodbue
1S yuutens. — 3-€ u3l., ucnpas. — M.: [Ipocsenienue, 1980. — 128 c., u.
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

e https://lesson.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659 - Mos
[Ixona / Xumus

e http://school-collection.edu.ru/ - Equnas komnexiws nudpoBbix
00pa3oBaTeNbHBIX PECYPCOB;

e http://www.uchportal.ru/load/ - Yuurensckuii moprai;

o http://pedsovet.su/load/45 - Pedsovet.su Coob1iecTBO B3aHMOIIOMOIIH
yUUTEIEH;

e http://festival. 1september.ru/articles/subjects/33 - dectuBansb
nexarornyeckux uaeil «OTKPBITHIA YpoK»; 39

http://lwww.openclass.ru/node/24859 - «OtkpsiThiii Ki1ace». CeTeBbie

oOpasoBaTeIbHbIE COOOIIECTBA.


https://lesson.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659%20-%20Моя%20Школа%20/
https://lesson.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659%20-%20Моя%20Школа%20/




