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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00Opa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (eaepalibHONW paboydeil MpoOrpaMmel
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPENOoaBaHusl Y4eOHOTO MmpeaMeTa « XUMHUS»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MpECTaBICHUE O IENAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHUS W PaA3BUTHUA OOYYAIOMMUXCS CPEACTBAMHU y4eOHOrO
npeaMera, YCTaHABJIUBAET 00s13aTeJIbHOE MPEIMETHOE coaepKaHue,
NpeayCMaTpUBAET PACHpEeeICHUe €ro mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM M TeMaM MPOrpamMMbl MO XUMHH, OMNpEACIseT KOJIUYECTBEHHbIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepKaHusI, PEKOMEHIYEM YO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHHU C YYETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM  Y4eOHOTO  Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOy4YalolmUXCs, OMNpeAeisieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00Opa30oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOoBaHUH K
pesynbrataMm oOy4eHHs] XMMUU Ha YPOBHE LIeJIEH M3y4YeHUs NMpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENFHON JIEATENLHOCTH OOYYalolerocss MO OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE XUMHH CIYXXUT OCHOBOW it (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeCTaBICHUH O MaTEPHAIbHOM EIWHCTBE MHPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH MPEACTABICHHUS O B3aMMOIPEBPALICHUSIX
HHEPrurd M 00 SBOJIONMU BEUIECTB B MPHUPOJIE, O MyTIX PEUICHUS TIIOOAIbHBIX
npoOjieM yCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOH, DHEPreTHUYECKOM,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 31paBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEW IS  CaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (HOPMHUPOBAHNE MBIIIICHUS] M TBOPYECKUX CTIOCOOHOCTEMN
OoOydJarommxcs, HABBIKOB HMX CAMOCTOSITEIHHOW y4eOHOW  JEeSTEIBHOCTH,
AKCHEPUMEHTAIBHBIX M MCCIEA0BATENbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MMOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHATBHON JACSITEIIBHOCTH;

3HAKOMHUT CO CHEeIU(UKONW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LIETIOCTHOTO B3IJIsS/1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (GOPMUPOBAHUM €CTECTBEHHO--HAYYHOU rPaMOTHOCTH 00yYaroIInXCs;



crocoOCTByeT OPMHUPOBAHUIO IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUs B OOYYEHMHM XHMHHM OOECNedYMBAIOTCS CHEIU(pUKON
COIepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  IeJarormuecKu
aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKM XMMHUH Ha ONpPENEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIIET0 00pa3oBaHMsI OPUCHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHHM U HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TOHSATHU
OpraHUYeCKOU XUMUHU.

Crpyktypa coaepkaHusi IporpaMMbl MO XUMUU CHOPMUPOBaAHA HA OCHOBE
CUCTEMHOro monaxonaa Kk e€ uzydenuro. CoaepikaHue CKJIaJbIBA€TCA M3 CHCTEMbI
MOHSATUN 0 XUMHUYECKOM JJIEMEHTE U BEIICCTBE U CUCTEMBbI IOHATUH O XUMUYECKON
peakiuu. OO0e O3TU CHUCTEMBI CTPYKTYpPHO OPraHU30BaHbl IO TPUHIIUITY
MOCJICIOBATEIILHOTO PA3BUTHS 3HAHUI HAa OCHOBE TECOPETUYECKHUX IMPECTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa [[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHS O CTPOCHUU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 JJIEKTPOJIUTHYECKOM AHMCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HA OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYromMy, BBIONHAS (YHKIUH OOBACHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOJYyYECHHS
U3Y4YaeMbIX BEIIECTB.

OcBoeHHE MpOrpaMMbl MO XUMHUH  CHOCOOCTBYeT  (DOPMHUPOBAHHIO
MPEJCTABIEHUS] O XUMUYECKON COCTABJISAIOLIECH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW MpUPOJbI, IIEHHOCTHOIO OTHOIICHUS K HAayYHOMY 3HAaHHUIO U
MeToJaM NO3HaHMS B Hayke. M3yueHHe XUMUU TPOUCXOAUT C MPHUBICUYEHUEM
3HAHWA U3 paHee M3YUYEHHBIX yUeOHBIX MpeaMeToB: «OKpYX alolmuid MUp»,
«buonorus. 57 knacce» U «Pu3MKa. [ Kiacey.

[Ipy w3ydyeHWH XUMHUH TPOUCXOAUT (POPMUPOBAHHE 3HAHWUH OCHOB
XUMHUYECKOW HAyKU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI.
3amaya y4eOHOTO mMpeaMeTa COCTOUT B (OPMHPOBAHUU CHCTEMBl XUMHUYECKHUX
3HAaHUN — BaKHEHUIHUX (PAKTOB, MOHATHHA, 3aKOHOB M TCOPETUUYCCKHUX TTOJOKCHHH,
JOCTYMHBIX 0000IIEHUI MHPOBO33PEHUYECKOT0 XapaKTepa, A3blKa HAyKH, B



OpuoOIIEeHU K HayYHBIM METOJaM TIO3HAHWS TPHU H3YyYCHUH BEUIECTB U
XUMHAYECKUX peakluid, B (OPMHUPOBAHUH W PA3BUTHUU MO3HABATEIBHBIX YMEHHUH H
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIHHOW M Yy4eOHO-MCCIIENOBATEIHLCKON
AESITeTbHOCTH, OCBOCHHM TpaBHJ Oe30macHOro oOpalieHusi C BeIIeCTBaMH B
MOBCEIHEBHOM JKU3HMU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHe MPUOOpeNn TaKkue IeNd, KaK:

— (¢opMuUpOBaHUE WHTEIUICKTYyaJbHO pa3BUTON JHYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIHHOMY MPUHATHIO pPEUICHHH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBHSIM JKU3HU;

—  HalpaBJIICHHOCTh OOY4YeHHMss Ha CHCTEMaTH4ecKoe MpHOOIIeHUE
O0yJaromMXxcss K CaMOCTOSITEIBHON IMO3HABATEIBHON [EATEIHHOCTH, HAyYHBIM
METOZlaM TIO3HaHUA, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yclIOBUi, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyYatOUUMUCS
OIbITa Pa3HOOOpPA3HOW MACSITENHLHOCTH, TO3HAHHMS W CAaMOIIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETEHIIMI), MMEIOIIUX YHUBEPCAIHLHOE 3HAYCHUE IS
pa3IMYHBIX BUJIOB JCSATCIBHOCTH;

— (dopmupoBanue oOmEH (QYHKIMOHAIBHOW M  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UYHCJE YMEHHUHA OOBSICHATH M OILEHUBATH SBIICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE NPHU HU3yYECHUU
XUMHH, TPUMEHATh WX MPU PEIIEHUH NpoOJeM B TOBCEIHEBHOW >KU3HU W
TPYIOBOM J1€ATETLHOCTH;

— ¢opMmupoBaHHE Yy OOYYaIOMIMXCA TYMAHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS [EHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAOOTKH SKOJOTUYECKU
IEJIECO00pa3HOr0 TOBEJEHUSI B OBITY W TPYIOBOM JESITEIBHOCTH B IIENSIX
COXPAaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH MTPUPOTHON CPEIBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOEHHUS OOIICYETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpO(dUIIS M HANMpaBJIEHHOCTH JajbHEHIIero
o0yJeHHUSI.

OOmiee uucIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaniseT 136 gacos: B 8 kinacce — 68 yacos (2
yaca B Hezlelno), B 9 kiacce — 68 yacoB (2 yaca B HE/ICIIO).



COIAEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHaYanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEMIECTB. ArpEeraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTonax Mmo3HaHWs B XUMHUHU. UUCThIE BEHIECTBA U CMECH.
Crnioco0nI pa3jeneHus: cMecei.

ATOMBI W MOJIEKYJIbI. XHUMHUYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumuueckass ¢opmyna. BajJeHTHOCTh aTOMOB XHMHYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlectB. (OTHOCUTENbHAs AaTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisi XMMHUYECKOTr0 3JIEMEHTa B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Mosb. MonspHas Mmacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHUI[ BemecTBa. Pacuétel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkue U XUMUYECKHUE SBIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEHIECTB. XuUMHUUeckue ypaBHeHus. Kiaccuduxanus
XUMHYECKUX PeaKluid (COeTMHEeHUs, pa3I0KEeHHs, 3aMeIlleHHs, OOMEeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYAOH, MpaBUiaMu paboThl B JabOpaToOpuu U
npuéMamMu oOpalleHus: ¢ J1adb0paTopHBIM O00OpPYAOBAHUEM, W3YUEHUE U ONHCAHUE
bU3MYeCKUX CBOMCTB OOpa3lloOB HEOPraHWYECKUX BEIICCTB, HAOJIOJICHHE
¢usznuecknx (TUIaBICHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAUUs BOAbI) U XMMUYECKHX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHON TIPOBOJIOKH, B3aMMOJICHCTBHE Meja C KUCIOTOW) SIBJICHUM, HAOJIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHUS XMMHUYECKHX PpEaKUUi (pa3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pasiioKEHUE THIIPOKCHUIIA
menu (II) mpu HarpeBanuu, B3auMOJIEUCTBUE Kene3a ¢ pactBopoM conu meau (II),
W3y4deHHE CIOCOOOB pas3JeieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, JUCTHILISAIMSA, XpoMaTorpadusi, mpoBeIeHne OYUCTKH MOBApPEHHOU
comu, HaOMIOJEHWE W  OMNHCAHHWE  PE3yJIbTaTOB  TPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUST MACChl, CO3JAHHE MOJEIIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3myxa. Kuciopoa — anemMeHT u mpocToe
BemlecTBo. HaxoxaeHue Kuciopona B MOpUpoAe, (PU3HUECKHE U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucioponaa. CrnocoObl



MOJIyYeHUs KHUCIOpoJa B J1Ia0OpaTopud U MPOMBIIUIEHHOCTA. KpyroBopoT
Kuciopozaa B mpupojae. O30H — aJuloTpoIHas MoAU(PUKALUs KUCIOPOa.

TeroBolt 3(p(DEeKT XMMHUUYECKON peakUuH, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/lyXa, yCHJICHUE TapHUKOBOTO 3 PekTa, pazpyiieHne 030HOBOTO CIIOS.

Bopopon — »memeHT M 1mpoctoe BeuwiecTBO. Haxoxnenue Bomopona B
npupojsie, (Quznueckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. KucioTel u conu.

Monsipabiii  00bEM  Ta30B. Pacu€Thl MO XUMHYECKUM YPaBHEHUSIM.

dusnyeckue cBOKMCTBA BOJIbl. Boja kak pactBoputenb. PacTBOpHI.
HaceblllieHHBIE M HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis1 BEIlIECTBa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HeHrEe TPUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cojieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aM{pOTEepHBIE) W
HecosneoOpasywmue. Homenknatypa oxcuynoB. Dusznueckue U XUMHUYECKHE
CBOMCTBA OKCHUJIOB. [lomydyeHue OKCUI0B.

OcHnoBanusi. Knaccudukanmss ocHOBaHMHN: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHuil. DU3MYECKHE U XUMUYECKUE CBOMCTBA
ocHoBaHuil. [loyyenrne ocCHOBaHUM.

Kucnortel. Knaccudukarus kucinor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn MmeramnoB H. H. bekerosa.
[Tomyuenue KUCoT.

Conu. Homenkiatypa cosneil. @U3nUecKie U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue coei.

['eneTnyeckas cBA3b MEXKAY KJIacCaMH HEOPTaHUYECKUX COETUHEHUM.

Xumuyeckuil IKcnepumenm:

KAUYECTBEHHOE ONPENECICHUE COAECPKAHUs KHCIOPOAa B BO3AyXE, MOIYUYCHHUE,
coOupaHue, pacno3HaBaHWE M U3YYCHUE CBOWCTB KHUCIOpOa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM U YCJIOBHS BO3HMKHOBCHHS U
MpekpaiieHus ropeHus (mokapa), O3HaAKOMJIEHHE C oOOpasllaMH OKCHIOB U
OMHMCAHWE WX CBOMCTB, TOJy4YeHHE, COOHMpaHWEe, pACTO3HABAaHWE W H3YUYCHHE
CBOWCTB BOAOpoJia (TopeHue), B3auMojencTBue Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOJEHNUE O00pa3IllOB BEIECTB
KOJIMYeCTBOM 1 MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEH pAcCTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEN pacTBOPEHHOIO BEIIECTBA, B3AUMOACHCTBUE BOJbBI C METAJNIAMU
(HaTpueMm ¥ KajablUeM) (BO3MOKHO HCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB),



uccleoBaHue 00pa3lOB HEOPraHWYECKUX BEIIECTB  PA3IMUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKUW MHIMKATOPOB B PACTBOpPAX KHUCJIOT W IIEJIOYEH,
u3ydeHue B3amMmojerictBus okcuma Meau (1) ¢ pacTBopoM CcepHOH KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, pPEakUud HEUTpalM3alMM, IIOJIy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METAJUIa APYTUM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/la4 1o Teme «BakHeillue KIacchl HEOPraHUYECKUX
COCIMHEHUI.

HHepuonnuecknit 3axkoH u Ilepumoguyeckass cucreMa XUMHMYECKHUX
iemenToB JI. U. MenaeneeBa. CrpoeHune aToMoB. XMMHUYECKAsl CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIIMU

[lepBble TOMBITKK KiIacCU(PUKAIMM XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYINax CXOJHBIX JJIEMEHTOB (IIEIOYHBIE U IICJIOYHO3EMENIbHbIC METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N.  Mengeneesa.  KoporkonepuogHas U JUIMHHOIIEPUOJHAS dbopmbl
[Tepuoguueckoit cucrembl xumudeckux 3ieMeHToB . M. Menneneesa. Ilepuoabl
U rpynmbl. PU3MYECKUN CMBICI MOPSAKOBOTO HOMEpPAa, HOMEPOB MEpHOAa H
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX sifep. M3otonbl. DnekrpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0ouek aroMoB TmepBbiX 20 XUMUYECKHUX  DIIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MenpaeneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [leprnonnueckon cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUSl paJnyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAJUINYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IPYIIIIAM U IIEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoandeckoil CUCTEMbI XUMHYECKUX
BJIEMEHTOB JUIS pa3BUTUS Hayku W npaktuku. J[. M. MenneneeB — y4€HbIA U
rpaXkJIaHUH.

Xumuueckass cBsi3b. KoBalieHTHass (MOJisipHAas W HEMOJISIpHAsi) CBS3b.
DIEKTPOOTPUIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. loHHAs CBA3b.

Crenenp okucieHusi. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporecchl okuciaeHUs: U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUU
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemuwie ceasu



Peanuzanus MexXnpenMETHBIX CBSI3€M MpW M3y4eHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 UCIOIb30BAHUE KaK OOIIUX €CTeCTBEHHO--HAyUYHBIX
MOHSATUN, TaK W MOHSITHUH, SBISIOUIMXCS CUCTEMHBIMU JJIsl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' 0 LIMKJIA.

OO61mue ecTecTBEHHO--HayUHbIE MOHATHS: Hay4YHBIM (akT, TUIOTE3a, TeOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, MNePUOJUYHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

®dusnka: MaTepus, aToMm, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU]I,
M30TOMNbI, PAAUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUN 3apsji, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, (PU3WYECKHUE BEIMYHUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTIIIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHMUYeCcKasi peaKkuus

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB
XUMUYECKUX DJJEMEHTOB TMEPBBIX TPEX NEPUONOB, KalMs, KalbLHUs MU HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM »3JeMEHTOB B llepuonnueckoit
CUCTEME U CTPOCHHEM HUX aTOMOB.

CrpoeHue BeliecTBa: BHABI XUMHUYECKON CBA3U. THUIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THMA KPUCTAINIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOHN CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KllaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanus XuMA4ecKuX peakidii Mo pa3IudHbIM MpU3HaKaM (110 YHCITY
M COCTaBy Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIIoBOMY 3ddekrty, 1o
W3MECHEHHUIO CTETICHEW OKMCICHUS XMMHYECKUX IJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U 3HAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoct xuMHuYeckoil peakuuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstne o karammse. [loHsTre 0 XuMHUYeCKOM paBHOBECHH. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOW pEakUUH M TOJIOKEHHE XHUMHUYECKOIro
PaBHOBECHSI.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENTbHO-BOCCTAHOBUTENBHOU peakunu. COCTaBICHUE YPABHEHUM



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX  PEAKIUM C  HUCIOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OasnaHca.

Teopust ANEKTPOIIUTUUECKON TUCCOLMUALIMHU. DIEKTPOJINUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3Mm JUCCOLMALIMM BEIIECTB C Pa3IUYHBIMU BUJIAMU
xumuuecko cBsizu. Crenens aucconuanuu. CUIbHBIE U Cla0ble JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MpOTEKaHUsI Peakiuii HOHHOTO OOMeHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUs peakiui. CBONCTBAa KHUCIOT,
OCHOBaHMA M COJed B CBETe NPEJICTABIEHUH 00  DIEKTPOJIUTUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuu Ha HOHBIL. [IoHsATHE O THIpONIN3E COEei.

Xumuyeckuii IKCnepuMenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB M HeMeTauioB (rpadura M anMasa), CIO0XKHBIX BEIIECTB
(xmopuma HATpusl), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (HAKTOPOB, HCCICAOBAHUE DJICKTPOIMPOBOJIHOCTH
pacTBOpPOB BEUIECTB, Mpolecca AUCCOLUMALMM KHCIOT, IIEJIO4Yel U  CcoJiel
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHUJEO MaTepHalOB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TPOTEKAaHUs  peakiuid  HMOHHOTO  oOMeHa
(oOpazoBaHme ocajaka, BbIJIeJICHUE Tra3a, oOOpa3oBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLIMiA
(ropeHue, peakiuu pasiioKEeHHs, COCIMHEHHUS), pacro3HaBaHUE HEOPTraHWYECKHUX
BEIIECTB C IIOMOIIBI0 KAaYEeCTBEHHBIX pPEAKIMid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 UX COeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMMHUYECKHE CBOMCTBA Ha TNpPUMEpPE  XJopa
(B3auMoneiicTBUE C MeETaulaMHu, HEMETaJUIaMH, IejioyaMu). XJIOPOBOIAOPO.
ConsgHass KHUCJIOTAa, XUMUYECKHE CBOWCTBA, MOJIydeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOAA HA OpPraHu3M 4YeJoBeKa. BakHenmume XJIOpUAbl U HX
HaXO0XJCHHUE B PUPOJIE.

O6miast xapaktepuctuka aneMeHToB VIA-rpymnmbel. OcoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHne M (U3HUECKHe CBOWCTBA
MIPOCTHIX BEHIECTB — KUCIOPOAa U Cephbl. AJIIOTPOIHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (U3HUECKHE U
XUMUuYeckre cBorcTBa. OKCHIBI CEephbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHE CBOWCTBa (oOmume  Kak
MPEACTaBUTENs Kacca KHUCIOT u crnenuduueckne). XUMUYECKHE PEaKInH,
JeXalme B OCHOBE MPOMBIIUICEHHOTO CMOco0a MOJYYeHUS CEPHOU KHUCIOTHI.
[Ipumenenune cepHor KUCIOTHI. COM CEpPHOU KUCIIOTHI, KAYECTBEHHAsI PEAaKLUs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COeNMHEHUN B mpupoae. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Ccpelbl COCAUHEHUSIMHU Cepbl (KUCIOTHBIC IO,
3arpsi3HEHHE BO3/yXa M BOJOEMOB), CLIOCOOBI €ro MPeAOTBPALICHUS.

OO6mast xapakrepuctuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, pacHpOCTpaHEHHE B MPUPOJE,
dbu3nUecKkue U XUMUYECKHe CBOMCTBa. KpyroBopoT a3ora B mpupojie. AMMHUaK, ero
dbu3nUecKue U XUMHUUYECKHE CBOICTBA, MoJiydeHue U mpuMeHenue. Cojii aMMOHUS,
ux (pU3MUecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCIIOTa, €€ MOJydeHHe, (PU3NUYECKHEe U XUMHUYECKHE
cBoiicTBa (0OlIME Kak TMpPEACTABUTENs Kjacca KHCIOT U crenuduueckue).
Ucnons3oBanne HUTPATOB U COJEH aMMOHHUS B KayeCTBE MHUHEPAJIbHBIX
ynoopeHuii. XMMUYECKOe 3arpsi3HeHUE OKPYKaIoIIeH cpelibl COeUHEHUSIMU a30Ta
(KUCOTHBIE JOXAM, 3arpsA3HEHUE BO3ayXa, MNOuBbl W BOA0EMOB). Docdop,
ajutotTporHbie Moaudukanuu dochopa, GUMUECKHME U XUMHUYECKHE CBOWCTRA.
Oxkcup dochopa (V) u bochopHas kucnora, GU3ndecKre U XUMUIECKHE CBONCTBA,
nosydenue. Mcnonbs3zoBanue pocdaTtoB B KaueCTBE MUHEPATIBHBIX YI0OpEHUH.

O6mas xapaxkrtepuctuka 3aeMeHTOB [VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTETNEHU  OKHCIEHUA.  YTIIepOoJ,  a/IOTPOIHBIE
Moau(UKALMK, pacHpoCTpaHeHHe B TpHUpoAe, (U3MYECKHE U XHUMHUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepoaa B npupojne. OKCuabl yrieponaa, ux
¢usznueckre W XMMHUYECKHE CBOICTBa, JCHCTBHME HA JKUBbIE OPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHE MpPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumote3a r1i00aJibHOTO TOTCIUICHHS KIMMAaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ cou, X GU3NIECKUEe U XMMHUYECKHE CBONCTBA,
nojiyueHue u mnpuMmeHeHwe. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTH M CEIECKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COSAMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJI, IIIMIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJIOPOJOB (yroib, MNPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX pOJIb B OBITY U TPOMBIILICHHOCTH.
[lonsiTe 0 OMONIOTUYECKHN Ba)KHBIX BEILIECTBAX: XKUpaX, OeNKax, yrieBogax — U ux
poiin B KM3HM 4eloBeKa. MarepuaabHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUN.

Kpemunii, ero ¢musuvyeckne u XUMUYECKHE CBOWCTBA, TIONyYCHHUE W
npuMenenne. CoeauHeHUs KpemHuss B mnpupoje. OOmme mnpeacraBieHus 00
okcune kpemuus (IV) u kpemHueBoi kuciore. CHUIMKAThI, X UCIOJIb30BaHUE B
OBITY, B IPOMBIIUJICHHOCTU. BakHelne cTpouTelbHble MaTepuasbl: KEpaMuKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobdraeMbl Ge30macHOro HUCMOIb30BaHUS
CTPOUTENIbHBIX MATEPUAJIOB B MOBCEAHEBHON JKU3HHU.

Xumuueckui IKcnepumenm:.

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJOPHUJ-UOHBI U HAOJIOJICHUE TTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpa)kawliue (QuU3NUecKue M XUMUYECKUE CBOMCTBA
rajJjloreHOB M UX COEIUHEHHH (BO3MOXHO HCIOJb30BaHUE BHUIEOMATEPUATIOB),
O3HAKOMJICHHME C o0pa3liaMu XJIOpUI0B (TaJOr€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl M €€  COCNMHEHUSIMH  (BO3MOXKHO  KCIOJIb30BaHUE
BUJIeOMaTepuanoB), HaOIIOACHUE Mpolecca OOYIIIMBAaHUS caxapa MoJl AeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJOTBI, U3YYEHHE XMMHUYECKHUX CBOWCTB
pa30aBICHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peaKIuu Ha CyJbdar-
MOH W HaOJIOJICHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBolicTBamMu a3oTa, (ochopa W MX COoeNMHEHUN (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEpUAJIOB), 00pa3liaMu a30THBIX U QOcPOpHBIX ya0OpeHui, moIydyeHue,
coOupaHue, paclo3HaBaHWUE W U3YYEHHE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIIMi Ha MOH aMMOHHS U (ocdaT-HOH U U3yUYECHHE MPU3HAKOB
UX MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, QymiepeHa, O3HaAKOMIEHHE C
IPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJyuyeHue, coOupaHue, pacrlo3HaBaHUE U U3y4YeHHE
CBOICTB YIJIEKHCIIOTO Tra3a, MPOBEJICHUE KaueCTBEHHBIX pEeaKIii Ha KapOoHAT U
CWIMKAT-UOHbBl W H3yYCHUE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHHUE C
OPOJIYKIUEN CHUIMKATHON TMPOMBIIUICHHOCTH, PEIIEHUE SKCHEPUMEHTAIbHbBIX
3a71a4 o reMe «BakHelnme HeMETaIIbl 1 UX COSIUHEHUS.

MeTaJsibl 4 UX COeIMHEHU S

OO6mast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepuognueckor cucreme xumuueckux asnemMeHtoB J[. W
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeramuioB. MeTtaiinueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTaioB. PU3NYECKre W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O0mue
CIocOOBI TONy4deHUs MeTauioB. [loHSATHE O KOppO3UM METaioB, OCHOBHBIC
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTajdb, YYryH, AIOPAIIOMHUHHIM,
OpoH32a) ¥ UX IPUMEHEHHNE B OBITY U MMPOMBIIIJICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproanyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJE.
dusnueckue U XUMUYECKUE CBOMCTBa (Ha mpumMepe HaTpusi U Kanus). OKCHIIBI U



TUAPOKCHABI HaTpus U Kainus. [IpuMeHeHue MIeNOYHBIX METauIOB M HUX
COCIMHECHUM.

IllenoyHO3eMENBHBIE METAAJABl MarHui MW KaJbLUMW: TOJOXCHHE B
Ilepuonnueckon cucreme xumuyeckux snemeHToB . MI. Menaeneesa, ctpoeHue
MX aTOMOB, HaX0XkJAeHue B npupojie. Puzndeckre u XMuMUIECKUE CBOMCTBA MArHUS
U Kanblus. Baxuelinue coelUHEHUS Kaiblus (OKCHA, THUIPOKCHUI, COJIH).
XKécTtkocTh BOABI U CITOCOOBI €€ yCTpaHEHUS.

AnoMUHMI: TI0JIO)KEeHUE B [leproauueckoid CUCTeME XUMUUECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpO€HHE aTOMa, HAXOXXIECHUE B mnpupone. Pusndeckue U
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM]OTEpHBIC CBOMCTBA OKCHJIA W THIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoauueckoi cuctemMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MeHnaeneeBa, CTpOCHME aToMa, HAaXOXKAEHUE B mOpupoje. Puzndyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuanl, THAPOKCUIBI U cou xkenesa (II) u xenesa
(1), ux cocTaB, CBOMCTBA M IMMOJIyYEHHE.

Xumuyeckuii IKCnepuMenm:

O3HAKOMJICHHE ¢ oO0pa3llaMd METAIOB M CIUIaBOB, HX (PU3HYECKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCITOJIb30BaHUE BHUIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KJIbI[M M HaTpusi C BOJOW (BO3MOXKHO HCIIOJb30BAHUE BHUIECOMATEPHUATIOB),
VCCIIEJJOBAHME CBOWCTB KECTKOW BOJIBI, MPOILIECCA TOPEHUS HKeEJe3a B KUCIOPOIE
(BO3MOXKHO  HCTOJIb30BAHUE  BHJICOMATEPHAIOB), TMPHU3HAKOB  MPOTEKaHUS
KAQUECTBEHHBIX PEAKIMii HAa MOHBI: MATHUA, KAJIbLHUS, ATIOMUHUSA, IMHKA, JKeJe3a
(I u xenesa (III), meau (II), HaOmOaEHHE U ONMKMCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJJaMEHU MOHAMM HATpUs, Kalus U Kaiblugd (BO3MOKHO HCIIOJb30BAHUE
BUJIEOMAaTepHaIoOB), UCCIICIOBaHHEe aM(POTEPHBIX CBOWCTB THAPOKCHUIA aTFOMUHUS
Y TUAPOKCHUJA IUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71ad 10 TeMe «BaxxkuHeimue
METaJUIbl ¥ KX COCTUHECHUS.

XuMHSA U OKPYXKAKOLIAs cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJoBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHUYECKHUX 0KOTax U OTPABJICHHUSIX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYKarouled cpeapl (mpenesibHasi JOMyCTUMAst
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4eHHe O0pa3lloB MaTepUANOB (CTEKJIO, CIIaBBI METAJIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemuvwie ceasu



Peanuzanmss MeXNpeaMETHBIX CBS3€H NMpH W3YYCHUHM XUMHH B 9 Kiacce
OCYIICCTBISICTCSI Yepe3 HCIOJb30BaHWE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHSATHUH, SBISIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOT'O IHKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TMOHSATHSA: HAyYHBIH (PakT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KJIacCU(PUKAIMA, TECPHOIUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHNE, H3MEPCHUE, MOCNb, SBICHUE, MaPHUKOBBIMI
ek, TEXHOIOTHS, MaTEPUAIIBI.

dusnka: MaTepus, aroM, OJJIEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKIHU]I,
W30TOIBI, PATUOAKTUBHOCTh, MOJICKYJA, JJICKTPUUECKHH 3apsji, TPOBOIHHUKH,
MOJIYTIPOBOJAHUKH,  JUAJIEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTALITNYCCKAS
pemérka, CIUiaBbl, (PU3MYECKHE BEJIMYMHBI, CIMHHIIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IIaHETHhI, 3BE311bI, COHIIE.

buonorus: dorocunHTes, apixaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadms: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE TOPOJIbI,
II0JIC3HBIC MCKOITaeMbIe, TOTUIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUASA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralOTCd B XOJA€ OOY4YEeHUS XMMHHM B €IUHCTBE Y4eOHOU H
BOCMUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHM, MPUHITHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TOBEICHHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLIMAIU3AIIUUA O0yUarOIITUXCS.

JIn4HOCTHBIE ~ pe3yibTaThl  OTpPaXKalOT  T'OTOBHOCTh  OOydYaroOUIUXCs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTALMN U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YAaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACJICAWIO0, TOHMMAaHUS 3HAYCHUS XUMHUYECKONM HAyKH B KU3HU
COBPEMEHHOI'0 O0O0IIeCTBa, CIOCOOHOCTU BJIaAETh JAOCTOBEpPHOW HWH(pOpMaIMel o
NEPEIOBbIX JOCTMIKEHUSAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpONCTBE MHpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCHUTAHUS:

IOPEACTABICHUS O COLUAIBHBIX HOPMax M TMPaBWIAX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM M JOPYrMX  BHIAX
JESTENHbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW [NEATENBHOCTH TPH
BBIMIOJTHEHUU Y4EOHBIX, TIO3HABATEIBHBIX 3a/1a4, BBIOJHCHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHHIO
M B3aUMOIOMOINM B TIPOILIECC€ OTOM Y4YeOHOW MESITENbHOCTH, TOTOBHOCTU
OLICHUBAaThb CBOE TIOBEJECHHWE U TMOCTYNIKM CBOMX TOBApHIIEH € TO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM NOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH M COCTaBIISIOLINE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKa C
MPUPOJTHOMN CPEIOM, O POJIM XMMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEIIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUH IO
XAMHH, HEOOXOTUMBIC I OOBSICHEHUS HAOIIOJAEMBIX MPOIIECCOB W SIBICHHM,
MO3HABATEIbHON, WH(DOPMAIMOHHOW W UYUTATEIBCKON KYIBTYPHI, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM padOThl ¢ Y4EOHBIMU TEKCTaMHU, CHPABOUYHOU



JUTEPATYpOr, JOCTYMHBIMA TEXHHYECKUMHU CpPEICTBAaMH HWH(OPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMI0 M MO3HAHUIO, JII0OO03HATEIBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, MPOCKTHOW W  HCCIEAOBATEIHCKOU
JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHHSs KYJIbTYPbI 3I0POBbSI:

OCO3HAHWE IICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370POBBI 00pa3 J>KW3HHU, OCO3HAHME ITOCICACTBHI M
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJISI, HAPKOTUKOB, KYPCHHS ),
HEOOXOAUMOCTH  COONIOJIEHUS] TIpaBUJI OE30MAaCHOCTH Mpu  OOpalieHuu ¢
XHMHYECKUMU BEIECTBAMH B OBITY U PCATBHOM KU3HU;

5) TpyA0BOTr0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3yUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPyAYy W pe3yibTaraM TPYAOBOW JEATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE IIPUMEHEHHUsS TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIH BBIOOD
UHAVNBUAYATLHON TPACKTOPHH MPOJTOKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH @/IalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9K0JOrHYecKOr0o BOCIHTAHMSI:

AKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy M TICUXHUYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOIIOICHUS
npaBMJI 0€30MaCHOTO MOBEJCHUS MIPU PabOTe C BEIIECTBAMH, a TAKKE B CUTYaIHIX,
YTPOKAIOIIUX 37JOPOBBIO U )KU3HU JTIOJCH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU HU3YYCHUU XUMHH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHOU CPEIOU, ISl TOBBIICHUS
YPOBHS  SKOJOTUYECKOW  KYJIbTYphl, OCO3HAaHUSA TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M MyTell HMX PEIIeHUsS IMOCPEICTBOM METOJO0B XHUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCA MM B IMO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLUAJIBHOM ITPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATBI

B cocraBe wmeTampeaMeTHBIX pe3yJAbTATOB BBIACISIOT 3HAYMMBIE IS
dbopMupOBaHUST MUPOBO33PEHUS OOIICHAYYHbIE TIOHATHS (3aKOH, TEOpHf,
MPUHIINAI, TUTIOTe3a, (DAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaX W IMO3BOJSIOT Ha
OCHOBE 3HAHHWH W3 ATUX MPEAMETOB (DOPMUPOBATH MPEACTABICHUE O ICIIOCTHOU



Hay4YHOM KapTHHE MHpA, U YHUBEpCaAJIbHbIC yueOHbIEC NEHUCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYISITUBHBIE), KOTOpPbIE OOECneunuBaloT (HOopMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCATbHBbIE YUeOHbIE HeCTBUSA

ba3zoBble JJoruyecKue 1ecTBUS:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHbIC
MPU3HAKY, YCTaHABJIMBATh B3aUMOCBSA3b C APYTMMHU TOHSATHUSAMM), HUCIOIb30BaTh
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU IS KJIacCU(PUKAIMM XUMHYECKHX BEIIECTB M XMMHUYECKUX PEAKIIUM,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXACHUS (MHAYKTUBHBIC, JEAYKTUBHbBIC, TI0O AHAJIOTHH),
JienaTh BEIBOJIBI M 3aKJIFOUCHUS,

yMEHHE TPUMEHITh B TIPOIECCE IIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yeMbIC B XUMUU,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TIPEJCTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI JJIEMEHTa), XuMuueckas QopMmyna W ypaBHEHHE
XUMHYECKOW peakiuy — MPU PEHIeHUH y4yeOHO-TI03HABATENIbHBIX 3a]1a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBISIBISTH U XapaKT€pPU30BATh CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKIIHA,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEACTBEHHBIE CBSI3U |
IPOTUBOPEUHS B U3YUAEMbBIX MPOIECCAX U SBICHUSX.

Ba3oBnble ucciaenoBaTeLCKHe e HCTBUA.

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKK€ B KayeCTBE OCHOBBHI [JIsi (OPMHUPOBAHUS THUIOTE3Bl TIO
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

NpUOOPETeHHE ONbITa M0 TUIAHUPOBAHUIO, OPraHU3allMil W MPOBEACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaAONIOJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yNbTat, (GOPMYIHPOBATH 0000IIEHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIIECIOBAHMS, COCTABISATh OTUET
0 MpoJIeTTaHHOM padore.

Pabora ¢ nungopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPHPETUPOBATH WHGHOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAST ~ JIUTEpaTypa XHUMHUYECKOTO COJIEpXKAHUS, CIPaBOUYHBIC
nmocoOusi, pecypcel VHTepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPECUMUBYIO H
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPHUMEHSITh PAa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIMMBIX [JIsl BBITOJIHEHHS
y4eOHBIX U MO3HABATEIbHBIX 3aJ1a4 ONpPEAEIEHHOTO THUIA, TPUOOPETEHUE ONbITA B
0o0JaCTM  MCHOJIb30BaHUS  HMH(POPMAMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOT'UH,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O MCIOJb30BAHMS PA3IIMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOUPATH ONTUMAIBHYIO QOpPMY MpeACTaBICHUS UH(GOPMALIUK U
WUTIOCTPUPOBATh pEIlIaeMble 3a/layd  HECJIOXHBIMH CXEMaMH, JHharpaMMaMu,
IpyruMu popMaMu rpa@uku U UX KOMOMHAIUSMU;

YMEHHE MCIOJIb30BaTh M aHAIM3UpOBaThb B Ipolecce Yy4yeOHOUW U
UCCJIeI0BATENbCKON ACATENBHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa Ha COCTOSIHME OKpYXarouled NpUpOAHON
Cpellbl.

KoMmyHuKkaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJie¢ AWaliora W (WJIM) JIHUCKYCCHM) TIO
CymecTBy  oOcyxkmaemMol  TeMbl, (OPMYIUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITIOJIHEHUS TIPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  MPEJCTaBISATh  IOJYYECHHbIE  PE3yJbTaThbl  [MO3HABATEIbHOU
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JejaTh MPE3eHTAIUI0
PE3YNIbTATOB BBHIMOJHEHUS XUMHUYECKOTO HKCIepUMEeHTa (1abopaTOpHOrO OMBITA,
nabopaTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTa);

yMEHHUS y4eOHOTO COTpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOW  JIESITENBHOCTH  INPU  PEUICHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiuit (o0cyxneHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUSA
COBMECTHBIX JCHCTBHI, ONpEIEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paOOTHI U APYTHE).

PeryasiTuBHbIC YHHBepCaJbHbIe YUeOHbIe 1efiCTBUA:

YMEHUE CaMOCTOSITEIbHO ONPEAENATh LEIHU ACSATEIbHOCTH, IJIAHUPOBATb,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BEIOMpPATh Hanbosee d(PPeKTUBHBIE CITOCOOBI pelieHUsT yUeOHbIX U
IIO3HABATEIBHBIX 337a4, CAMOCTOSITENIBHO COCTaBIATH WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUM IIPYU BBINOJHEHWM 3aJaHUA C  YYETOM
MOJTyYEHUs] HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBaX M PEaAKIUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yjibTaTa 3asBICHHOM WENIH, YMEHHE
MCII0JIB30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPEIJIaraéMbl€ B yCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJBbTATDI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHHUIO 0053aTEILHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW QeaepaibHOM paboyell MmporpaMMoi,
BBIJICJIAIOT: OCBOCHHBIE 00YYAIOIMMUCS HAYyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



neucTBuil, crnenudpuUyueckue A OpeaMeTHOM oOnacth  «XUMUS», BUIbI
JNEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHMUS, €r0  HMHTEPIpETaINH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYalUsX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCA YMEHUM:

e PACKpBIBATh CMBICII OCHOBHBIX XMUMHUYECKHX TOHSITHN: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH
(omHOpPOHAST M HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsl U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJSIpHAs Macca,
MaccoBasi 101 XUMHUYECKOTO JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHME, COJIb, 3JIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCU(pUKAIUS PEaKIHi: peakiuu
COCIMHECHUS, PEaKIMU pa3l0XKEHUs, PEAKIMU 3aMEIICHUs, PEeaKuuu
oOMeHa, 9K30- U IHAOTEPMHUUYECKUE PEaKIUH, TeIIOBO 3P deKT peakuuu,
SAPO aToma, JJICKTPOHHBIM CIIOW aToMa, aTOMHas oOpOuTadb, pPaanyc
aToMa, XMMHUYECKasi CBsI3b, MOJISIPHAS U HEMOJISIpHAS KOBAJCHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOp, MaccoBas JOJIsl BEIECTBA
(poI1eHTHAsI KOHIICHTPAIIMs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHATHH U
IPUMEHATH 3TH IMOHATHS IIPU ONMCAHUU BEIIECTB U UX MPEBPAILCHHUI;

e WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJMKY [UJIi COCTaBieHHs (opmyl
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNeHb  OKUCIEHUS  DJIEMEHTOB B  OWMHApPHBIX  COCIMHEHMSX,
NPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCy COEIUHEHUH I10
dopMmynaMm, BHA XUMHUYECKOHW CBA3M (KOBaJICHTHAass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT UX MOJoXkeHUs B llepmoamyeckoil cucreme,
3aKOHOB COXPaHEHMS MAacChbl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HUSs1, 3aKOHAa ABOTaipo;

e ONHUCHIBATH M XapakTepus3oBaTh Tabmuunyro Gopmy Ilepuoamdeckoit
CHCTEMBl XHMHMYECKUX DJIEMEHTOB: pa3iuyaTh IOHATUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OompIIMe TEPHObI, COOTHOCHUTH OOO3HAYCHHS, KOTOpPhIE HWMEIOTCS B
tabmune «llepuoguyeckas cucTteMa XuMU4Yeckux odnemeHtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS ATOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sipa, oOLIee YUCIO IIEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peakuuu (IO YMCIy U COCTaBYy Y4YacTBYIOLIUMX B peakUuu
BELIECTB, MO TEIJIOBOMY 3 (PEKTy);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAAsl ONMMCAHUE TPUMEPAMH MOJEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM TMPOTEKAHUS XHUMHUYECKUX [MpEBpalleHU B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIDHYIO  MaccChl
BEUIECTB, MAaCCOBYIO [OJII0 XHMHUUYECKOrO0 J3JIeMEeHTa 10 (dopmyse
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIUY;

IPUMEHSITh OCHOBHBIE OINEpAllMU MBICIUTEILHON JIEATeTbHOCTH — aHalu3
U CUHTE3, CpaBHEHHE, 000OIleHHEe, CHCTEeMAaTH3allMIo, KiacCcudUKaIuio,
BBISIBJICHUE MPUYMHHO--CJIEJICTBEHHBIX CBSA3EH — JJI1 U3YYECHHS] CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHbIE METO/IbI
NO3HAHUSI — HAONIOACHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

cleioBaTh ~ IpaBWJIaM  MOJb30BAaHUS ~ XUMHUYECKOW  MOCYIOMl M
nabopaTopHbiM 00OpYyIOBaHHMEM, a TakKkKe IMpaBWiIaM OOpalieHus: c
BEILIECTBAMU B COOTBETCTBHM C HHCTPYKUUSIMH IO BBIIIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHHI0 U COOHUpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOIOpOJa W KHUCIOpOAA), TPUTOTOBICHUIO
pPacTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  DKCIEPUMEHTBHI IO
pPacno3HaBaHUIO PACTBOPOB LIEJIOYEN U KHCIOT ¢ NOMOIIBIO MHIUKATOPOB
(makmyc, perondTanenH, METHIOPAHXK U APYTHE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHWYECKHX TOHATHH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTHOH, aHHUOH, MNPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi PeaKIlis, XUMUYIECKasi CBA3b, TEIJIOBOU A (DHEKT
peakiuu,  MOJlb, MOJSPHBIM  00BEM,  PacTBOp,  BJIEKTPOJIHTHI,
HE3JICKTPOJIUTHI, AJEKTPOJUTHUYECKAS] AUCCOLMAIUs, PEAKIUU HOHHOTO
oOMeHa, KaTalau3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTHMbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTENh,  BOCCTAHOBUTEIIb,  OKHUCJICHHE W BOCCTaHOBJICHHUE,
amiotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAJJIMYECKass pemérka, Koppo3us METalIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOM pEaKlHuH, MPEeAeIbHO JIOMyCTUMAas
xoHueHtpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUUYECKUX TMOHATHH W
IPUMEHSATH 3TH MOHATHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XMMHYECKYI0O CHUMBOJIUKY [JI1 COCTaBjieHUs (opMyi
BEIIIECTB U YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh M CTENIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOTO COCTaBa, NPUHAIICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIacCy COEAMHEHUU 1o ¢dopmysaM, BHJ XUMHUYECKOU
cBs3M (KOBaJCHTHAs, WOHHAS, METAJJINYeCKasi) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3apsi]l MOHA MO XMUMHUYECKOW (opmyre, xapakTep cCpeibl B
BOJHBIX PAacTBOPaX HEOPTaHWYECKUX COCAMHEHUH, TUI KPUCTATUYCCKOU
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbicia llepuonuueckoro 3axkona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OINKUChIBaTh M XapaKTEPU30BaTh
Tabinunyto (opmy Ilepuoamueckoil CHCTEMBbl XUMUYECKUX JIIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHAs moArpynmna (A-rpymnmna)» U «IoOodHas
noarpymnmna (b-rpymma)», wmaibie W OONbIIME TEPUOIBI, COOTHOCUTH
o003HaueHusl, KOTOpbIE MMEIOTCA B IEPUOJAMYECKONM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHHS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB H 3apsi snapa, oOOIIee YHUCIO DOJICKTPOHOB H
pacripefielieHie WX TI0 DJIIEKTPOHHBIM  CJIOSM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U UX COEAMHEHUU B
npeaenax MajlblX NEPHOJ0B U IJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUAE DIIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMUYECKHE peakuuu (MO YMCIy U COCTAaBY YYAaCTBYIOIIMX B pPEaKUUU
BEIIECTB, MO TEIUIOBOMY 3P (hEKTy, M0 M3MEHEHHUIO CTENCHEH OKHCICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATh) OOMMUE W CHEIUPUISCKHE XUMUYECKUE
CBOMCTBa NPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXkAasi OMNUCAHHE
npuMEpaMyd MOJIEKYJISIDHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKInii;

COCTaBJSITb YPaBHEHUSI DJEKTPOJUTUYECKOM JUCCOIMAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, ITOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIUI MOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIICCTBOBAHUE
TCHETHYECKOW CBSI3M MEXKY BEIIECTBAMHU PA3IUIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCa dTUX PEaKITU;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHWS XUMUYCCKHX TIPEBpAlIEHUH B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JOJII0 XHMHYECKOTO J3JIEeMEHTa 10 (opmyie
COCIMHCHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIUH;

coONM0aTh  NpaBWiIa  MOJBb30BAHUS  XMMHUYECKOM  mocyaoin 51
1abopaToOpHBIM 000pYyIOBAaHHWEM, a TaKXKe TMpaBWja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBHUM C MHCTPYKIUSMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHIO W COOHpaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIICKHUCIIOrO Tra3a);

NPOBOJAUTL  PEAKIMK, IOATBEPKJIAIONINEC  KAYeCTBCHHBIH  COCTaB
Pa3IUYHBIX BEIISCTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPUI-, OPOMHM/I-,
uoaua-, kapOoHat-, ¢ocdar-, cwIMKar-, cyiabdar-, THAPOKCHI-UOHBHI,
KaTHOHBI aMMOHHUSI U HWOHBI M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEIIECTB;

PUMEHSATh OCHOBHBIC OIEPAIIMH MBICIIUTCIIBHONU JIEITEIIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMaTH3aIlMIO, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€Hd — JJIA W3Y4YEHHUsS CBOWCTB BEIIECTB W
XUMUYECKUX pEakKIui, €eCTECTBCHHO-HAyYHbIE METOJbl ITIO3HAHHS —
HaOII0/IeHUEe, W3MEPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT (peajibHBIM W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsmuecTBo 4acos
Ne HanmeHoBaHMe pa3iesioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3zoBaTesibHbIE pecypchl
padoTsbI padoThI
Pazpnen 1. [lepBonavanbHble XMMHYECKHE TOHSITHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOM IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BeniectBa n xumuueckue 15 1 bubnuorexa [JOK
' peaKIuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20
Pa3nen 2. Baxkneiimme npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubmuorexka [JOK
' 00 oKCcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsrue o kuciorax bu6mmoreka [JOK
2.2 8 1
U COMSIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bubnunoreka [JOK
' OCHOBaHUSAX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COEAUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3. llepnoanueckuii 3axkon u Ilepunoanyeckas cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMOB.
Xumunueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIMU
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[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XHUMHYECKUX 1eMeHTOB /[, U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
X €CKasl CBS3b.
3.2 O:rf;I/IT;(H:HOB-ﬂ ’ 8 bubmmorexa [TOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c¢
p . 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M XUMHYeCKHE peaKIMHU
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnmuorexa [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINAIIUSL. 8 1 1 bu6mmoreka [IOK
' XUMHUYECKUE PEAKIMKU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTtaJuibl M X cOeAMHEHUS
51 OO6mrast XapaKTepruCTUKA XUMUYECKUX 4 1 bubnunoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as XapakTepUCTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' PyIHEL Lep https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 aneMeHToB VA-rpynmbl. A30T, hochop u ux 7 1 bubmorera [JOK
' VUL ’ https://m.eds00.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTHKa XUMUIECKIX
24 snemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmotera [JOK
' . PYIIBL. POt https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/iIbl H HX COCIUNHCHU A

N bubnmoreka [JOK
31 Obuipte CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkneiiime Metaisl 1 UX COEIUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazmeny 20
Pazjnen 4. Xumus u okpyskaomias cpeaa
41 B 3 bubmmoreka [IOK
. CIIEeCTBA U MaTEePHAJIbI B KM3HHU YCITOBEKA httos://m.eds0o.ru/7f412636
Hroro mo pazmeny 3
p o6 Bhe 3 bu6mmorekxa [IOK
C3CPBHOE BPEMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTnueckue
n/n Bcero H3yYeHHUsi | oOpa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Ponb XuMuM B )KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BeniecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0 METOJAX MTO3HAHUS B XUMHUHU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuia
3 paboTel B 1a6OPATOPUU U TPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa 1 cMecH. CriocoObl bu6mmoreka [JOK
4 . 1
pa3aeiieHusi cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 Eubmaorexa ITOK
B PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPCHHOU COJIH)»
bubnuoreka [JOK
6 A 1
TOMBLH MOJICRY T https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U CIOKHBIEC BEIECTBA 1 bubmmorexa [JOK
P H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE yICHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
pmieckas gopuyaa. Baentiocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JJICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTenbHast MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XUMHUYECKOT0 bubmmoreka [IOK
3JIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [IOK
Mounspuas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue 1 XUMHUISCKUE SBICHUSI. bu6mmorexa [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs MPOTEKAHUS bubnnorexa [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3a16
3aKOH COXPAaHEHMS MacChl BELECTB. bubmuorexa [JOK
16
XUMHUYECKUE YPaBHECHHUSI https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHUYECKUX bubmorexa LOK
N https://m.edsoo.ru/ff0d5708
peakmuit
Kiaccudukanus XuMU4IecKux peakiuit
18 (coenuHeHus, pa3oKCHHS bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneaucT. O000IIeHNE U bubmmorexa [JOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Bozayx — cmecs rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiectBo. O30H

duznueckre U XUMUYECKHE CBOMCTBA

22 KHCI0po/ia (peakMu OKUCIIEHUS Bubnuorexa LIOK
poJia {peaKi ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MMoJTydeHus1 KHCIopo/ia B
bubmmoreka [IOK
23 1a00paTOPUH M TPOMBIILIIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peakiiu, OHITHE O bubmmoreka [IOK
TEPMOXHUMHYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
TormmuBo (HEPTH, YroJIb U METaH).
25 3ar XSHGIEI/IG?;OS yra CrocoObI gro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHUS
[Ipaktuueckas padota Ne 3 mo Teme
26 «[Tony4yeHne u coOupaHue KUCIOPOIa bubmmorexa [TOK
ye . P PORa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
Bopopon — sneMeHT u mpoctoe bubnuoreka [JOK
27
BelecTBo. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 du3nYeCcKre U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIOTAX M COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOblI Mosry4eHus BoJIopoJia B bubnuoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o teme
P P bubmuoreka [JOK
31 «[Tomyuenue u codupanue BoJ10poJia,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MonspHslii 005EM ra3oB. 3aK0H

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienns o0béMa, KOJIHYECTBA
33 BEI[ECTBA ra3a MO €ro W3BECTHOMY bubmorera [JOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UK 00BEMY
Brruucnenust 00€MOB ra3oB 1Mo
34 ABHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA brommorexa [OK
P N P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUM Ta30B
35 dusnvecKkue 1 XUMHUUECKHUE CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsiTie 06 bubnmuotexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kxak pactBopureins. HachieHHbIe
37 Y HEHACHIIIICHHBIE pacTBOPHI. MaccoBast bubmmorexa [OK
m p PPI- https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B pacTBOPE
[Ipaktuueckas padota Ne 5 o teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
onpeaeEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
39 KounTtponsnas padora No2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnyuenune u XuMHUYECKHE CBOKCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#us: cOCTaB, K1accuduKaims, bubnmnoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[Tosyyenune u XuMHUYECKHE CBOMCTBA

bubmuoreka [JOK

43
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctas, kitaccupukanus, bub6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue u XMMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauune): HOMEHKIIATYPa,
46 cnocoébll) 0T )GHI/ISI XI/IMHquKHe bubmorera [JOK
Ny YHCHI, https://m.eds00.ru/00ad9474
CBOMCTBA
[Tpaktudeckas padora Ne 6. Permenne
47 SKCIIEPUMEHTANBHBIX 3a/1a4 110 TEME bubnmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'enetnueckas CBsI3b MEXIY KllacCaMU bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o00meHNEe U cCUCTeMaTU3aIUs 3HAaHUH
H i https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBI€ KJIACChl HEOPTrAHUYECKHUX bubmorexa HOK
o https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MONBITKH KIacCUpUKAITIT
bubnuoreka [JOK
51 XHMHUYECKHX 3JIeMeHTOB. [loHsaTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJAHBIX AJIEMEHTOB
[Iepuonnueckuii 3ak0H U
bu6mmoreka [JOK
52 [lepuoanueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. MeHeneepa
b K
53 Ilepuropl, rpynmsl, HOATPYIIIBI nomorexa LO

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

bubmuoreka [JOK

o4
saep. M3otormsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P N bubnuorexa [JOK
55 aTOMOB 3j1eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hbc
cucremsl /1. 1. Menneneesa
XapakTepucTuka XUMUYECKOTO
56 AJIEMEHTA TI0 €T0 TIOJIOKECHHIO B bubnuoreka [JOK
[Tepuomnueckont cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproamdaeckoro 3akoHa s
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnuorexa [JOK
MenneneeB — y4€HbIN, MEAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DJIEKTPOOTPUIIATETLHOCTH aTOMOB bubnuorexa [JOK
58
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HomHas xumueckas cossb https://m.edsoo.ru/00adac34
60 KoBanentHas noJisipHasi XuMuueckas bubmuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMUYeCKas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62
CTeIeH OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKuCIUTETHLHO-BOCCTAHOBUTEIILHBIE bubmuoreka [JOK
peaKkuuu https://m.edso0.ru/00adb076
64 OKucauTen U BOCCTAaHOBUTEU bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonTtponpeHas padota Ne4 o teme bubnuorexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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«Ctpoenne aroma. XMMUUYECKasl CBSI3bY

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

66 PezepBHbIit ypok. O600mIEeHNE U 1 bubnuorexa [JOK
CUCTEMATH3alMs 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600mIEeHNE U 1 bubmmoreka [IOK
CUCTEMATH3aLMs 3HAaHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6006111€HNE U 1 bubnuorexa [JOK
CcHUCTEeMaTU3alrs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kourpoabubie | IlpakTnueckue op
n/n Bcero u3yuyeHusi | oOpa3zoBaTesbHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKHUX 351eMeHTOB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

N bu6mmorexa [IOK
2 CBOWCTB XMMHYECKUX DJIEMEHTOB 1
R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOJIOB

3 Knaccudukamnus 1 HoMeHKIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeioB Kypca 8 kitacca

5 Knaccudukanus XuMu4ecKkux 1 bubnuoreka [JOK
peaKuii 1o pa3IuyHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiu. [ToHsTHE O TOMOTE€HHBIX U 1 brbmorexa IJOK
P ' https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEAKIUAX
[ToHATHE O XUMHUYECKOM PAaBHOBECHUHU.

bu6mmoreka [JOK
8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKuU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XHUMHUYCCKOT'O paBHOBECHUA

OKHCIIMTEILHO-BOCCTAHOBUTEILHEIC

bubmmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
10 mucconuanmy. CUIbHBIE U CIIa0bIE bubmaorexa [IOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MonHble ypaBHEHUS PEAKIINIT bubnmorexa LHOK
P peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEICTABICHUIN Bubmrorexa LIOK
N https://m.edso0.ru/00add5d8
00 IIEKTPOTUTHIECKOM TUCCOTAITTN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmmorexa [TOK
pex . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU AUCCOUAITIH
14 TTousarue o ruaponse cojiei bubmmorexa LOK
P https://m.edsoo.ru/00add9d4
15 O06001IcHNE U CHCTEMAaTH3aLNS bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pemenue 3KcrepuMeEHTAIbHBIX Eubmaorexa ITOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kourponbsnaas pabora Ne2 o reme
17 3 P P bubnuoreka [JOK
(FICKTPOJITHHECKAA IMCCOLMATLHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX»
OO1as XxapakTepuCTHKa TaJOTEHOB.
18 XUMHYECKUE CBOMCTBA Ha IIPUMEPE Bubmorexa IIOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposojopoa. CossiHast KUCIIOTA, bubnuorexa [IOK



https://m.edsoo.ru/00adcade
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XUMHUYECKHE CBOMCTBA, OJIyYCHHE,

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

MIPUMECHCHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[lony4yeHue consiHOM KUCIIOTHI, Bubnuorexa LIOK
N N https://m.edsoo.ru/00ade348
U3y4yeHUEe €€ CBONCTB»
Berarcnienust o ypaBHEHUSIM
21 XUMHYECKUX peazlll)nﬁ, €CJIN OJIUH U3 bubmmorexa [TOK
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTponHble MOIUGUKALIUU CEPBI.
23 Haxoxnenue cepbl U €€ coeAMHEHUI bu6mmorexa [IOK
B IIpUpoOJie. XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBonopoa, CTpoeHHE, bubnuorexa [JOK
24 .
(bM3UYeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KACIIOTA,
25 (hbM3UYEeCKUEe U XUMUYECKUE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKIui, JeKalIie B
OCHOBE MPOMBIIIEHHOTO CHoco0a
26 MOJIYyYEHUSI CEPHOM KUCIIOTBHI. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILEN Cpeibl COEAMHEHUAMHU
cepbl
97 Brrancienue MaccoBoil 1011 BbIX01a bubmuoreka [JOK
MIPOAYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepHCTUKA 3JIEMEHTOB bubnuorexa [IOK



https://m.edsoo.ru/00ade104
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VA-rpynmsl. A30T, pacipoCcTpaHEHNE
B IpUpoe, PU3NUECKUE U
XUMUYECKUE CBOMCTBA

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

AmMmuak, ero puznyeckue u

bub6mmoreka [IOK

29 XUMHYECKUE CBOMCTBA, IIOyUYCHHUE U
ya https://m.edso0.ru/00adf004
MIPUMCHCHHE
[Ipaktudeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3y9eHHE €TO brbmmorexa [OK
e ks https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ puzndeckue u bu6mmorexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHUS B Ka4€CTBE MUHEPATbHBIX

32 no0OpeHnii. XUMHUYECKOE bubmuorexa [IOK
YAODP ’ . https://m.edsoo.ru/00adf518
3arps;3HEHUE OKPYKAIOIIEH Cpebl
COCIIMHEHUSIMH a30Ta
Docdop. Oxcun dhocdopa (V) u

33 Cpocgo pHa;I Kncn(j)Ta (b(l)I/II)3I/I(qe3:KI/Ie u bubmmorexa [JOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHAE CBONCTBA, TIOJTyUYCHHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MUHEPAIbHBIX YA0OPEHUH. bubnunoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 pu Eﬂe (imniemcie U XUMUYECKHE Eubmiorexa ITOK

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

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
cBsi3aHHBIE ¢ okcuoM yriaepona (1V)

37 VYroapHas KucioTa U €€ Cou bubmorera [JOK
https://m.edso0.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o Teme

38 "[lonydeHune yriaekucioro rasa. bubnnorexa [JOK
KauectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
bu6mmorexa [IOK
39 OpPraHMYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIiiepoaa
40 Kpemuuii v ero coequHeHust bubmorexa [TOK
P https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabota Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3aa4 [0 TEME bubnuorexa [JOK
«BaxHeinme HeMeTaJUTbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponpHas padota Ne3 no teme

42 «Baxueiime HeMeTaIbl K UX Bubmmorexa LIOK

https://m.edso00.ru/00ae0el8
COCTMHCHUS
OO61rast XapaKTepruCcTUKa XUMHUYECKUX
AJIEMEHTOB — METAJLIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
MeTaJUIMYECKask KPUCTAIUTMYECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBa
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUHN Pl

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo0.ru/00ael1156
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OOm1re cnocoObl MOTyYeHUs
mertauioB. CiuiaBel. BelauciieHus mo

bu6mmoreka [IOK

45 I
YPABHCHIIM XUMIHCCKHX PEAiHHi, https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 IlousiTHe 0O KOPPO3UH METAIIJIOB bubmiorexa HOK
pp https://m.edso0.ru/00ae1278
bubmmoreka [IOK
47
[enourpie MeTan eI https://m.edso0.ru/00ae14b2
48 OKcHIBI ¥ THAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJTus https://m.edso0.ru/00ae14b2
49 Illenoyno3eMeNbHBIE METATIIBI — bu6mmorexa [IOK
KT U MarHUHA https://m.edso0.ru/00ae15e8
50 Baxkueiimme coeqMHEHNS KaIbIHs bubmnorexa [IOK
g H https://m.edso0.ru/00ae15e8
51 O0001IeHne U cucTeMaTU3aLUI
3HAHUH
JKEcTkoCcTh BOJBI M CLIOCOOBI €8 bubmuorexa [JOK
52
YCTpaHEHHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckas paborta Ne 6 o Teme
53 "YKEcTKoCTh BOIBI M METOBI €6 bubmorexa LOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuoreka [JOK
54 AmiOMUHUH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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Oxcugpl, TMIPOKCHIBI U COJIM XKee3a

bubmuoreka [JOK

> () u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606HUIGHI/I€ Y CUCTEMaTH3aIH
3HaAHUH
[Ipaktudeckas pabora Ne 7. Pemenune
59 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«BaxHenmue MeTauibl 1 BX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CITH OJNH U3
60 peareHToB JaH B U30BITKE WU bubnuorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM JOJH BBIXOJa MPOIyKTa
peaxkuuu
61 O6o6uvleHI/Ie U CUCTEMaTH3aINA
3HaHUH
KontponbHas padorta Ne4 o teme
62 «BaxHeimme MeTaibl 1 UX
COEJIMHEHUS
63 BemecTBa u Mmarepuaisl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpS3HCHUE bubnunoreka [JOK
OKpYXarollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHYECKHUX MPOOIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6001IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001meHne u bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaHUU

https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6006111€HUE U

cUuCTeEMaTHU3alus 3HaHUU

bubmmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cragkos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

* Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cragkos C.A.,
AxkrmonepHoe obmectBo «M3natensctBo «IIpocBemienne»

tabnuiel: [lepuoanueckas cucrema xumudeckux snemeHToB J[. . Menneneena,
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