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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTeNbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTPpUBAET pACOpPEACI€HUEe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuMXcsi, ONpEeAeIsIET BO3MOXXKHOCTU TpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesyibrataM oOy4YeHHs] XMMHUHM Ha YPOBHE IeJIe N3y4eHHsI TPeIMETa U1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QOopMUPYEMbIE XUMHUEH NPENCTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEJIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIS/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBieHUS B OOYYEHHMHM XUMUU OOECHEUMBAIOTCS CHEUU(UKOIM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIMUMUCS CHCTEMBbI TEPBOHAYATIBHBIX TMOHATHH XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Toaxoaa K €€ uzyueHuto. Colep:kaHue CKIIAIbIBAETCA U3 CHCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBJICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTpPUBAIOTCS HA OCHOBE HSMIUPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUNW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX alomHuil MUpY,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKH Kak O0JAaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOr0 U3 KOMIIOHEHTOB MHUPOBOWU KYJBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUYECCKUX TMOJOKECHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKka HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAHWS TPU HW3YYCHHU BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSITEeNFHOCTH, OCBOCHHWU MpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3Ha4YeHHE MPUOOPETN TaKUe e, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHHE
O0yJarolMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCcIOBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOPA3HOU NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JCSATCILHOCTH;

— ¢opMmupoBaHue oOmel (QyHKIMOHAJIBHOM UM E€CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKpY’KaIoILEr0 MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3YyYCHHUU
XMMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IIOBCEJHEBHOM MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O00y4aromIMXCS T'yMaHUCTHUYECKHUX OTHOUICHHH,
NOHUMAHUSI LEHHOCTM XMMMYECKUX 3HAHUM i1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4MCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanusi, cocTapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE »dJeMeHThl. CHMBOJIBI XUMUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTEeNbHAS MOJIEKYJISIpHasi Macca. MaccoBas J0JIsI XUMAUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XMMUYECKHUE SBICHHS. XUMHUUECKash peakius U e€ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1abOpaTOpuu U
npuéMamMu oOpanieHus: ¢ JIabopaToOpHBIM 00OPY/IOBaHUEM, U3YUYEHHUE U OMHCAHHE
bU3UYECKUX CBOMCTB 0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOpEHUE CBEYM, IMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHH, HaOJIOICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAECHCTBHE kKeje3a ¢ pacTBopoM conu meau (1),
M3y4eHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, NUCTHWUIAIMUS, XpoMaTorpadus, MPoOBEACHINE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHWE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 3jaeMEHT U MpOCToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenne kucnopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yroiab W METaH. 3arps3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u comnm.

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

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa M OUMCTKA TPUPOJHBIX BOJI.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHUM: IENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn axrtuBHoctn MetayuioB H. H. bekerosa.
[Tomy4denue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOIa B BO3IyXE, ITOIYyUYECHHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHIOB U
ONMMCAaHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHE, pACNO3HABAHWE W HW3YYCHHUE
CBOWCTB BOAOpOJia (TopeHue), B3auMojcicTBUE Bojaoposa ¢ okcuaoM menu (1)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJII0/ICHNE U3MEHEHUS! OKPACKU WHJIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okxcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETaJJIaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTANBbHBIX 3a/lad 1o TeMe «BakHellue KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoagnuecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIacCU(UKAIMM XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucreMa XUMUYECKUX JIEMEHTOB /I.
N.  MengeneeBa.  KopoTkonepuognas Y JUIMHHONEPUOIHAA  (QOPMBI
[Tepunonnueckoii cuctembl xumuueckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DPU3NYECKUI CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MeHnneneeBa. XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTA 110 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl pajiuyca aTOMOB XUMHUYECKUX 3JEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXkIaHUH.

Xumunueckass cBsizb. KoBaneHTHass (MOJIsApHAsT W HENOJISIpHAs) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHue oOpa3loB BEHIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemunle cea3u



Peanuzamusa MexXnpeaMETHBIX CBA3CH MPU M3YYECHUM XUMHUHM B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4HbIA (DakT, TUMoTe3a, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUIN 3apsid, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMsl, KalblLMs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukarms XuMU4YecKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHWH BEIIECTB, MO TEIIOBOMY 3(P(eKTy, o
M3MEHEHUIO CTENICHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyecko peakuuu. [loHsatre o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHssTne 0 xumMuueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMU BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHHs peakuuii. CBOWCTBa KHCIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAUIOB M HEMeTauioB (TpaduTa W anMasa), CJIOXKHBIX BEIIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMALMU KHUCJIOT, IIEJIOYEd U CoJel
(BO3MOXKHO  WCHOJIb30BaHHE BHJCO MAaTEpUAJIOB), TMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o00pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pasioKEeHHs, COCIMHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOILIBK0 KAYECTBEHHBIX PpEAKUMM HA  HOHBI, pELICHUE
JKCIIEpPUMEHTAJIbHBIX 3a/a4.

Hemerajyibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHHUS aATOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMozeiicCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NMpuUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHU3M YeJIOBeKa. BakHeWlne XJIOpUIbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6miast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEMIECTB — KUCIOPOAA U Cephl. AJUIOTPOITHBIE MOANDUKAIINK KHCIOPO1a
U cepbl. XUMUYECKue CcBoWcTBa cepbl. CepoBOOpOa, CTpoeHUE, (Ppu3ndecKkue u
XuMuyeckne cBorcTBa. OKCHIBI CE€pbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kuciora, (u3HUecKue © XHMHYCCKHE CBOMCTBA (00mHME Kak
MPEACTaBUTENsT Kjacca KHCIOT U crenududeckue). XUMUYECKHE pPEaKIUH,
JeXale B OCHOBE IPOMBIIIJIEHHOIO CHoco0a MOJYYeHUsS CEPHOM KHUCIIOTBHI.
[TIpumenenne cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSMHU Cepbl (KUCIOTHBIE HOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTEIICHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznUeckue U XuMHU4YecKre cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojydeHue u npumeHenue. Coiam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THash KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENSI Kiacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTpPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoOopenuit. XuMUUECKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUE BO3Jyxa, MOuBbl U BOJ0EMOB). Docdop,
ajutoTponHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u pochopHas kucinora, puznueckue U XUMUUYECKHE CBONCTBA,
nosydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTuka amemMeHToB [VA-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3NUECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6musi. KpyroBopot yriepona B mpupozae. Okcubl yriaepoaa, ux
¢usznueckre W XUMHUYECKHME CBOWCTBa, JCHCTBME Ha JKHUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r17100anbHOTO TMOTEIUICHHUS KIMMAaTa, NapHUKOBBIM
addekr. YronpHas KUcIoTa U €€ coM, nX (PU3NUEeCKue U XMMHUYCCKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

IlepBoHauanbHbIE OHATHS 00 OPTrAaHUYECKHUX BEIIECTBAX KAK O COECAUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTWIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONIOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriaeBoJax — U UX
polii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOICTBA, TMOJYy4YEHUE U
npuMeHerne. CoenuHeHHs KpeMHHsS B mpupoge. OOmme mpeacTaBieHus o0
okcuge kpemuus (IV) m kpemuueBoit kucinore. CUIUMKaThl, UX HCIOJb30BAHUE B
OBITY, B IIPOMBILIJIEHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHUallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHEe 00pa30B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpuaOoB (TAJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakilnu Ha Cyabdar-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
cobupaHue, pacro3HaBaHWE MW U3YYCHHE CBOMCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peméToK anmasza, rpadura, ¢yisepeHa, O03HAKOMIICHUE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. H.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  OJNEKTPOXUMHUYECKUM  psif
HarnpsbkeHu MetamioB. Ou3nueckue U XMMHYECKUE CBOMCTBa MeTaiuioB. OOmue
crocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MOJOKEHUE B [leprnoanyeckor cUCTEME XUMHYECKUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B IMPUPOJIE.
du3nuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM M KaJbLMM: IIOJIOKEHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XUMMUYECKUX 3J1E€MEHTOB /I,
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, TUApOKCU bl U conu xkenesa (1) u sxenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAJIOB U CIUIABOB, UX (DU3UYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIMUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHHE BUIECOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUSI XKejle3a B KUCIOPOIe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMI HAa WMOHBI: MAarHus, KaJblUs, AJFOMUHUS, LIMHKA, JKEJie3a
(IT) u xene3a (I1I), mexau (II), HabmroeHNE U OMKMCaHUE TPOIIECCOB OKpAITHBAHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajdblus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3374 110 Teme «Baxueimue
METAJUIBI U KX COCTUHEHUSY.

XuMHS M OKpPYKAOIIafA cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HHM 4eloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarollel cpenbl (mpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemiects, aanee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunie cea3u



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCMOJIb30BaHUE KaKk OOIUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KiIacCUPUKAIKS, TEePUOJANIHOCTh, HAOII0IECHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTHBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUH 3aps, TPOBOIHHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COHIIE.

buonorus: dortocuHTe3, nbIXxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOJJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
MIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN AESATEIBHOCTU B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
NEATENIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HONM COBMECTHOM MAESTEIBHOCTH IpHU
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOUX TOBapUIIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH WU COCTABISIOIINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA IMOJYYEHHUE HOBBIX 3HAHUU IO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, MAOCTYIMHBIMU TEXHUYECKUMU CPEACTBAMH HHQPOPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOAICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUH MPOJOJDKCHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHOM MpoheCCHOHAIBHOM JeATeTbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOr0O U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30TMIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUSA, MOJy4YaeMbIe MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOUIEH MPUPOJHON CPENOM, I MMOBBILICHUS
YPOBHSI  DKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakrTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINAT, TUTIOTe3a, (PaKT, cCUCTeMa, MPOIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHBIC YUeOHBIC IEUCTBUA (ITO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUH
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DSJIEMEHTa), XUMH4YecKas ¢opMmyjia U ypaBHEHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble uccienoBarejabCcKue JeHCTBUSA:

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
POBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHI;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmooaath 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POpMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIIECIOBAHMS, COCTABISITh OTYET
0 mpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
mocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPEIEAEHHOr0 THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTHUMANbHYIO (POpMY IpeacTaBiieHus WH(OpMaluud U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIIOPTa HA COCTOSHHUE OKPYXKAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEIHHO BBITIOJIHEHHSI MPE/IJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO IIPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHne KPUTEpPUEB IO OICHKEe KauecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsiTuBHBIe YHHBepcalbHbIe YUueOHbIe IeficTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIHUPOBATh U IMPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 2 (HEeKTUBHBIE CIIOCOOBI PEeIIeHHs] YIEOHBIX H
MO3HABATENbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTABJIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJTU3UPOBATh KOHTEKCTHI, IPE/jIaraéMble B YCIOBHH 3a/1aHUH.

MHNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOEHUIO 00s3aTEIbHOrO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIMIMMHCS HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUM, BUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpETAllid, NPeoOpa30oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX U
HOBBIX CUTYaIIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHUN: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECHh
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJISipHasi macca, KOJMYEeCTBO BELIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pPasJIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, OJJIEKTPOHHBIM CJIOW aToMma, aToMHas OpOUTaNb, PAIUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIlEeCTBa
(IpoIIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIEHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUWE NEPUOJMYECKONW 3aBUCUMOCTU CBOICTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaApO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CUCTEMbl XUMHUUYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OOJNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPeaKuuu (MO YUCIY M COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKHX PpEAKLUM, €eCTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUMSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BENIECTB (BOJAOpPOAA U KHCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M NPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBl IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K koHiy 00ydenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJIIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAaHOBUTENb, OKHCIEHHE W  BOCCTAHOBIICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHSATUM U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPraHWYECKUX COCAMHEHMM, THUI KPUCTALIMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUSA «rjaBHasg mnoArpynmna (A-rpynmna)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sijaApa, o0OIIee 4YUCIO DIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMHUYECKHE peakluH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEC XUMUUYCCKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEUIECTB, MOATBEpP)KIas OIMKHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHSA pEaKIHil, MOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
POTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHYECKON PEaKIIHH;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BENIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
KoauuecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
KoHTpoJbHBbIE IIpakTHYeckue
n/n TeM NPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
XuMusg — BakHas 00J1aCcThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPAKTUYECKOU JIeITeTLHOCTH
qeJI0BEKa
BemectBa 1 xuMu4deckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1 VF0
peakiumn
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HeOPraHu4ecKux BellecTn
Bosnyx. Kucimopon. ITonsitue
2.1 ayx poat 6 https://m.edsoo.ru/D5SBORTY30
00 oxcruaax
Bopopon. [Tonsitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Bopa. PactBopsl. [loustue 00
2.3 8 p 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHHUIX
OCHOBHBI€E KJIaCCHI
2.4 . 11 1 1 https://m.edsoo.ru/0T5ASMOWT
HEOPraHWYECKUX COCAMHEHUM
Hroro no paszneny 30

Paspnen 3. Ilepuoanueckuii 3akoH u llepuognyeckas cucrema xumnueckux 31eMeHToB /I, . MenneseeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUN




[Tepuonueckuii 3aKOH U
IIepuoanueckas cucrema

3.1 XUMHUYECKUX AemeHToB /. U. 7 https://m.edsoo.ru/TCBJBVWFZ
MenneneeBa. CtpoeHue
aToma
XUMHYECKas CBA3b.
3.2 OKHCIUTETHHO- 8 https://m.edsoo.ru/F6AOA8DPF
BOCCTaHOBHTEJILHBIC PEAKIIHH
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

10 ITPOT'PAMME




9 KUIIACC

KosnnuyectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
[ToBTOpeHue u yriuyoieHue 3HaHUH
1.1 P yry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OcHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 . P 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DNeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKUE PEAKIIUU B pacTBOpPax
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
OO61as XxapakTepUCTUKa XUMUYECKHX
2.1 B P p 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ['anorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 https://m.edsoo.ru/VOXDOUX?2S
WX COCMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHHI U UX COEAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

3.1 OO0111€e cBOMICTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Pasnen 4. Xumus u okpy»aiomnias cpeaa
B
4.1 CILECTBA M MATCPHAIIBL B AKH3HHI 3 https://m.edsoo.ru/TENBWEF7Y
YyeJloBeKa
Hroro no pazgeny 3
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoanyecTBO yacoB
Ne Mara DJIeKTpOHHbIe I poBbIe
Tema ypoka Kontposbubie | IIpakTnueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
[Ipenmer xumuu. Posib xumuu B 02.09.2026
1 ’KU3HU JejJoBeKa. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIECTBA
TlousiTie 0 MeTOAaX MO3HAHUS B 04.09.2026
2 1 https://m.edsoo.ru/9ZJAEW050
XAMUAU
[IpakTuueckas padota Ne 1 09.09.2026
«IIpaBuna paboOTEI B 1a00paTOpPUHA
3 P . P patop 1 https://m.edsoo.ru/L5EW4353D
1 IPUEMBI OOpaIIeHHsI C
J1a00paTOPHBIM 000PYI0OBAHUEM)
YwucTeie BENecTBa U CMECH. 11.09.2026
4 . 1 https://m.edsoo.ru/6TME21FW§
CriocoOnI pasneneHus cMmecei
[IpakTuueckas pabora Ne 2 16.09.2026
5 «Pa3nenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LSSMCRY
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 18.09.2026 https://m.edsoo.ru/BLS04WTBS
XUMHYECKUE DIIEMEHTEI. 3HAKHU 23.09.2026
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
8 [IpocTble U coKHBIE BELECTBA 1 25.09.2026 https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 30.09.2026 https://m.edsoo.ru/IMOBJ3QZ5




10

3aKOH MOCTOSHCTBA COCTaBa
BeIecTB. Xumuueckas hopmyia.
BanentHOCTH aTOMOB
XUMHYECKUX DJIEMCHTOB

02.10.2026

https://m.edsoo.ru/IMC496F X6

11

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTtHocuTenbHAasE MOJIEKYIISIpHAs
macca

07.10.2026

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

09.10.2026

https://m.edsoo.ru/GHV58QMVE

13

Kommnuectso Bemntectsa. Moub.
MonspHas macca

14.10.2026

https://m.edsoo.ru/368UNL5Y2

14

duznueckre 1 XUMHUUECKHE
SIBIIeHUS. XUMHUYecKas pCaKknus

16.10.2026

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haky 1 ycmoBUs MPOTEKAHUS
XUMHUYECKUX PEaKIni

21.10.2026

https://m.edsoo.ru/N6DVNIKQS5

16

3aKOH COXpPaHEHUSI MACCHI
BeIeCcTB. XUMUUECKHUE
ypaBHEHUS

23.10.2026

https://m.edsoo.ru/M8EDS4IHVM

17

Brrunciaenus KOJIM4YECTBA, MaCChbl
BCIICCTBA 110 YPAaBHCHUAM
XUMHNYCCKHX peaKHI/Iﬁ

28.10.2026

https://m.edsoo.ru/LUY9U3EQE

18

Kitaccudukariust XUMUYECKIX
peakiuii (CoeuHeHNS,
Pa3IoKEeHHUs, 3aMEIICHHS,
oOMeHa)

30.10.2026

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHuMKIoneauct. O0o0IeHEe 1
cHUCTeMaTH3allys 3HaAHUI

05.11.2026

https://m.edsoo.ru/PIWARH3AB




20

KonTtponeHas padota Nel mo teme
«BelecTBa 1 XUMHYECKHE
peaKIum»

11.11.2026

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopos — anemMeHT u
npocroe BeuecTBo. O30H

13.11.2026

https://m.edsoo.ru/XONONRN1P

22

Ou3nUecKue 1 XUMUIECKIE
CBOMCTBa KHCIIOPOAa (peaKkuu
okucieHus, ropeaue). [lonarue
00 okcuaax

18.11.2026

https://m.edsoo.ru/FBS1JRKMB

23

Croco0bl TOITy4eHus KHCI0poia
B Jabopartopuu u
MpoMbIIIEHHOCTH. [IprMeHnenue
KHCIIOpoJia

20.11.2026

https://m.edsoo.ru/VIWB6A2RD

24

TennoBoii 3 HexT XuMuIecKou
peaKiuu, OHSITHE O
TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- U DHJIOTEPMUYECCKHUX
peaKmmsx

25.11.2026

https://m.edsoo.ru/PNMKJZHKX

25

TorumBo (HedTh, yroias U METaH).
3arpsi3HEHHE BO3]lyXa, CIIOCOOBI
€ro MpeI0TBPAIICHUS

27.11.2026

https://m.edsoo.ru/USNYSUUW?2

26

[IpakTuueckas pabora Ne 3 mo
teme «llomydenue u cobupanue
KHCIIOPO/1a, U3yYEHUE €To
CBOMCTB»

02.12.2026

https://m.edsoo.ru/5516UHX3R

27

Boaopon — aneMeHT u pocroe
BelecTBo. HaxoxneHue B

PUPO/IC

04.12.2026

https://m.edsoo.ru/WD392ACWB




28

dusuyeckue U XUMHUIECKUE
cBolicTBa Bojgopoaa. Ilpumenenue
BOJIOpOJIA

09.12.2026

https://m.edso00.ru/0SZ28459R

29

TloHdaTHE O KHUCIIOTAaX U COJISIX

11.12.2026

https://m.edsoo.ru/TMWNIVC43

30

Croco0bl mosTy4eHus! BOAOPO/ia B
naboparopuu

16.12.2026

https://m.edso00.ru/C9TO9UCIP

31

[IpakTuueckas padora Ne 4 o
teMe «Ilonydyenue u cobupanue
BOJIOPO/IA, U3YUCHHE €TO
CBOWCTB»

18.12.2026

https://m.edsoo.ru/SS3IWAX33K

32

MousipHbiii 00BEM ra3oB. 3aKOH
ABoraapo

23.12.2026

https://m.eds00.ru/M3KSO10QDQ

33

Brraucnenust 00b€Ma, KoJIM4YecTBa
BEIIIECTBA Tra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEUIECTBA WU
00BEMY

25.12.2026

https://m.eds0o0.ru/MXGOY304M

34

Brruncienus o0bEMOB ra3os 10
YPaBHCHHIO pCaKIIMH HAa OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHUH
ra3oB

30.12.2026

https://m.eds00.ru/9TQS8AXABY

35

dusznueckue U XUMHUYECKUE
CBOMCTBA BOJIBI

12.01.2027

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBauui. [loustue 00
WHJIUKATOpax

14.01.2027

https://m.edsoo.ru/IXB2W6IVL

37

Boga xak pacTBOpHUTEIb.
HacpllieHHbIE M HEHACHIIIEHHBIE
pacTtBopbl. MaccoBast 10J14
BEILECTBA B PaCTBOPE

19.01.2027

https://m.edsoo.ru/MKHXPOFH4




38

[Ipaktuyeckas padora Ne 5 o
teme «IIpuroroiieHrE pacTBOPOB
C ONpeAcIEHHOM MAacCOBOM J0JIEeH
PacTBOPEHHOTO BEIIECTBA»

21.01.2027

https://m.edsoo.ru/WXUKPAUOA

39

KonTtposnsHas padota Ne2 mo Teme
«Kucnopox. Bonopoa. Boga»

26.01.2027

https://m.edsoo.ru/JIM7935DRY

40

Oxkcunpl: cocTas, Kiaccudukausi,
HOMEHKJIaTypa

28.01.2027

https://m.edsoo.ru/STESJINAY

41

[Tonyuenue n xumnyeckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCHIOB

02.02.2027

https://m.edsoo.ru/8JAZ9YWS2

42

OcCHOBaHUS: COCTaB,
KJ'IaCCI/I(bI/IKaHI/ISI, HOMeHKJ'IaTypa

04.02.2027

https://m.edsoo.ru/SU397HUSC

43

[Tonyyenue u XuMU4ECKUe
CBOMCTBAa OCHOBAHUI

09.02.2027

https://m.eds00.ru/GD9A28ROE

44

Kucnotsrl: cocras,
Kiaccudukaiys, HOMEHKIATypa

11.02.2027

https://m.edsoo.ru/Q6U4WEBK7

45

HonyquI/Ie 1 XUMHWYECKHEC
CBOMCTBA KHUCJIOT

16.02.2027

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI OMYYCHHS, XUMUYECKHE
CBOMCTBA

18.02.2027

https://m.edsoo.ru/JISNUIMIT]J

47

[IpakTuueckas pabora Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3a1a4 no teme «OCHOBHbIE
KJIaCChl HEOPraHUYECKUX
COCIMHEHUIN»

24.02.2027

https://m.edsoo.ru/58D13JF7V

48

I'eneTnyeckas CBA3b MCKOY

02.03.2027

https://m.edsoo.ru/YDS6ZRE31




KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUI

49

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

04.03.2027

https://m.edsoo.ru/S7TBUOEEYN

50

KonTtposnsHas padota Ne3 mo treme
"OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COCAMHEHU "

09.03.2027

https://m.edsoo.ru/AFA7IDULD

51

[IepBbie nONBITKH
KJIacCU(PUKAIIUA XUMUYECKUX
anemMeHToB. [loHsaTHE O rpynmax
CXOJIHBIX DJIEMEHTOB

11.03.2027

https://m.edsoo.ru/COV3CC214

52

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMHUYeCKnX djeMeHToB J1. 1.
Meunneneena

16.03.2027

https://m.edsoo.ru/X9F1NR3U8

53

[lepuopl, TpyMIIbI, MOATPYIIIBI

18.03.2027

https://m.edsoo.ru/NOMWWIRXN

54

Crpoenue atomoB. CocTaB
aTOMHBIX sifiep. M30Tors!

23.03.2027

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuonunueckoit cucrems /1. U.
Menneneesa

25.03.2027

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucTUKa XUMHUYECKOTO
9JIEMEHTA IO €ro MOJI0KCHUIO B
ITepnoanueckoii cucreme /1. WM.
Meneneena

30.03.2027

https://m.edsoo.ru/YIP0O4OMDX

57

3nauenue [lepuoanueckoro
3aKOHA JIIsl pa3BUTHSI HAYKU U

01.04.2027

https://m.edsoo.ru/SZD8XEQOP




npaktuku. 1. 1. MenneneeB —
YU€HBIH, IEJAror U rpa)XJaHuH

PesepBHeIit ypok. O600IICHNE 1 06.04.2027
cHCTEMAaTH3aIs 3HaHuH /

58 . https://m.edsoo.ru/ZCQTRPO8Y
Bcepoccuiickas npoBepoyHas
pabora
KontponsHas padota Ned4 o teme 08.04.2027
«CtpoeHne atoMa. XuMHUUIECKast

59 . https://m.eds00.ru/FTIZF99WF
cBs3b» / Beepoccuiickas
MpoBepoyHasi paboTa
DIEeKTPOOTPUIIATETHHOCTH ATOMOB 13.04.2027

60 https://m.edsoo.ru/HZA110EDS8
XAMHAYECKUX IEMEHTOB

61 HNonHas xumMmdeckas cBA3b 15.04.2027 https://m.edsoo.ru/3SYI1RJKVI
KoBanentnas nonsipHas 20.04.2027

62 https://m.edsoo.ru/EOL3MT2AE
XAUMHYECKas CBSI3b
KoBanentnas HenossipHast 22.04.2027

63 https://m.edsoo.ru/9Y VR3FUXI
XAMHYECKas CBSI3b

64 CreleHp OKUCIIEHUS 27.04.2027 https://m.edso0.ru/RA6CVXM66
OKHUCIIUTEILHO- 29.04.2027

65 https://m.edso0.ru/ZXNCA7DOZ
BOCCTAHOBHTEJIbHBIE PEAKIIUN

66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 04.05.2027 https://m.edsoo.ru/QPS46Z5PU
PesepBusiit ypok. O600mIeHE U 06.05.2027
CHCTEMATHU3aIUs 3HAaHUI 10 TEME

67 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenne aroma. XUMHYECKast
CBS3b»

68 PesepBHriit ypok. O6001IeHE U 11.05.2027 https://m.edsoo.ru/7DNRBZ948




CUCTEMAaTU3alus 3HaHUHI

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Iepnoanyeckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB J1. 1.
MenpneneeBa

02.09.2026

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
IIEPBBIX TPEX NEPUOT0B

04.09.2026

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKHX
BELIECTB

09.09.2026

https://m.edsoo.ru/ WTO1WRA2Q

Bunpl xXuMuueckoil CBS3U U THIIEI
KPUCTALUIMYECKUX PEIIETOK

11.09.2026

https://m.edsoo.ru/UI4YSCFRV

Kontponbnas padorta Nel no
teme «IloBTOpeHue n
yriayOlieHrne 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 Kiiaccay

16.09.2026

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XuMU4ecKux
peaxiuii o pa3aIuyHbIM
MpU3HAKaM

18.09.2026

https://m.edsoo.ru/X8XAE7E2J

ITonsaTHE 0 cKOpOCTH
XUMHUYECKOH peakuuu. [lonarue
0 TOMOT'E€HHBIX U T€TEPOr€HHBIX
peaxkuusx

23.09.2026

https://m.edsoo0.ru/6VLXCYY7N




[ToHATHE O XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUU U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

25.09.2026

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINTEIILHO-
BOCCTaHOBHUTEJIHHBIC PEAKIIHH

30.09.2026

https://m.edsoo.ru/648 V11026

10

Teopust SIEKTPONTUTHYECKON
nuccorany. CUIIbHEIE U
ci1abble AIIEKTPOJIUTHI

02.10.2026

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHUSI peaKkIuil

07.10.2026

https://m.edsoo.ru/VN2SBIN1R

12

XUMHUYEeCKHe CBOMCTBA KHCIIOT B
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
AIEKTPOJTUTUYUECKON
JIHACCOLHAIIN

09.10.2026

https://m.edsoo.ru/SHH81 Y VXI

13

XuMHJecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKON
IHCCOLHAIIN

14.10.2026

https://m.edsoo.ru/ETD5QTS4G

14

ITonsrue o Iruapomsc coJieit

16.10.2026

https://m.edsoo.ru/9JFRAVESW

15

O00011IeHIE U CUCTEMATHU3ALIUS
3HAaHUU

21.10.2026

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTuyeckas pabora Ne 1.
«Permienne 3xkcrepuMeHTaTbHBIX
3a1au»

23.10.2026

https://m.edsoo.ru/7VXTFHIT4




17

KonTtponsHas padota Ne2 mo
TeMe «DIEKTPOJIUTHIECKAS
aucconyanus. XUMHYECKHE
peaxkiuu B pacTBOpax»

28.10.2026

https://m.edsoo.ru/9RKLZDNUX

18

OO01as XxapakTepucTUKa
rajoreHoB. XUMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

30.10.2026

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHWYCCKHUEC CBOﬁCTBa,
IMOJIY4YCHHUE, IPUMCHCHHUE

05.11.2026

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTiueckas padora Ne 2 o
teme «llosrydenue comsaHon
KHCJIOTBI, U3y4eHUE €€ CBONCTB)

11.11.2026

https://m.edsoo.ru/PVEXIYWEG

21

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITH OJINH
W3 pEeareHTOB JaH B H30BITKE

13.11.2026

https://m.edsoo.ru/4BISHO70F

22

OO6mras xapakTepucTuKa
aneMeHTOB VIA-rpynmbl

18.11.2026

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtponHsie MOIU(pUKALIUN
cepbl. Haxoxxnenue cepsl u e€
COEJIMHEHUH B IPUPOJIE.
XUMUYECKUE CBOMCTBA CEPhI

20.11.2026

https://m.edsoo.ru/CX10EU8PO

24

CepoBo10pO1, CTPOCHHUE,
(bU3UYEeCKUe U XUMHUYECKUE
CBOICTBA

25.11.2026

https://m.edsoo.ru/ECGX2B40W

25

OKCI/I,[[LI CCPBHI. CepHasl KHUCJIO0Ta,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHE
CBOﬁCTBa, MMPUMCHCHUC

27.11.2026

https://m.edsoo.ru/ULRFLCHH1




26

XUMHUYECKUE PEAKIINH, JIEIKAIIUE
B OCHOBC IIPOMBIIIJICHHOT'O
croco0a MoTy4eHHsT CEPHOM
KHUCJIOTBI. XUMUYECKOE
3arpsAI3HEHUE OKPYXKaIOLEn
Cp€abl COCANMHCHUSAMU CCPBI

02.12.2026

https://m.edsoo.ru/H7FT3NON4

27

Briuucienune MaccoBOM 10U
BBIX0/1a IPOJAYKTA pPEAKIUU

04.12.2026

https://m.edsoo.ru/HSJE186WN

28

OO01as XapakTepucTUKa
aneMeHToB VA-rpynmsl. A30T,
pacrnpocTpaHeHue B IpUpoJe,
(1)I/ISI/IT-IGCKI/IG U XUMHWYECKHE
CBOMCTBA

09.12.2026

https://m.edsoo.ru/WAHRMB976

29

AMMuak, ero pusudeckue u
XHMHUYECKIE CBOMCTBA,
MOJIy4eHUE U PUMEHEHHE

11.12.2026

https://m.edsoo.ru/HZAYESF13

30

[Tpaktrueckast pabota Ne 3 o
teme «[lonydyeHue aMmuaxa,
W3YUYEHHE €ro CBOWCTBY

16.12.2026

https://m.edsoo.ru/JORP641FJ

31

A30THas KHCIoTa, €8
(br3UYeCKre U XUMHUYECKUE
CBOMCTBA

18.12.2026

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHne HUTPATOB U
COJIe aMMOHHSI B KAUECTBE
MUHEPAJIbHBIX YI0OPEHHIA.
XHUMHUYECKOE 3arpsA3HEHUE
OKpY’KaroLen Cpeibl
COCIMHEHUSIMHU a30Ta

23.12.2026

https://m.edsoo.ru/SHBKCIQCB




33

®dochop. Oxcun dpocdopa (V) u
dbocdopHas kucnora,
(1)I/I3I/II-IGCKI/IG U XUMHUYCCKHUC
CBOMCTBA, MTOJy4CHHUE

25.12.2026

https://m.eds0o0.ru/GDQJSO3WP

34

Hcnons3oBanue pochaToB B
Ka4eCTBE MUHEPAIbHBIX
yaoOpeHuit. 3arpsi3HeHne
MIPUPOIHOM cpenbl hocdaTamu

30.12.2026

https://m.edsoo.ru/UAZ3HU65V

35

Yraepoa, pacipocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOMCTBA

12.01.2027

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaepojaa, ux
(u3HYecKre U XUMUICCKHE
CBOMCTBA. DKOJOTUUECCKHE
MpoOJIeMBl, CBSI3aHHBIC C
okcusom yriepona (I1V)

14.01.2027

https://m.eds00.ru/OXQAPGNCF

37

VYronpHas KUCJIOTa U €€ COJIU

19.01.2027

https://m.edsoo.ru/OHQHDG6IPA

38

[IpakTrueckas padota Ne 4 o
teme "llosrydeHue yriiekuciaoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uOH"

21.01.2027

https://m.edso00.ru/G2HZXQGC8

39

HepBOHa‘IaJ'ILHLIC MOHATHS 00
OPraHu4YCCKUX BCUICCTBAX KaK O
COCAMHCHUAX yIriiepoJa

26.01.2027

https://m.edsoo.ru/30TIZ109Z

40

erMHI/Iﬁ 1 €r0 COCANHCHUA

28.01.2027

https://m.edsoo.ru/75JXNHOIS

41

[IpakTuyeckas pabora Ne 5.
Pemenue skcriepuMeHTAIBHBIX

02.02.2027

https://m.edsoo.ru/O7E8DOD7Z




3a71a4 110 TeMe «Bakuenine
HEMETAIJILI U UX COEIUHEHUI

42

KonTtposneHast padota Ne3 mo
TeMe «BakHeniine HeMeTauibl U
HUX COEINHEHUI»

04.02.2027

https://m.edsoo.ru/S85J9UGH?3

43

OO01as XxapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB —
MeTamioB. MeTramindeckas CBI3b
1 METaJllIMYeCKas
KPUCTAJUINYECKasl pELIETKA.
du3ndecKre CBOMCTBAa METAJIJIOB

09.02.2027

https://m.edsoo.ru/XK1GYPCOI

44

XUMHUYECKUE CBOMCTBA
METaJJIOB. DJIEKTPOXUMUYECKHI
pAI HANPSHKEHU METAJIOB

11.02.2027

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mme crnocoObI MOTyICHUS
meTtamnoB. CrnaBel. Berancnenus
10 YpaBHEHUSIM XUMHYECKHUX
peaKIuii, eClIv OJIUH W3
pEeareHTOB COJICPKUT MPUMECH

16.02.2027

https://m.edso00.ru/G54GDQI2D

46

Ilonatue o KOppO3uHu METAJIJIOB

18.02.2027

https://m.edsoo.ru/4FIGDOWOW

47

Il{emounbIe METaIBI

24.02.2027

https://m.edsoo.ru/X1B4BPUW?2

48

OKCHIBI ¥ THAPOKCUIBI HATPUS U
KaJns

02.03.2027

https://m.edso00.ru/Q4DX0G3U9

49

IlenoyHO3eMEIbHBIE METAJIbI —
KaJbIIUHA U MarHui

04.03.2027

https://m.edsoo.ru/REOCDYO0K6

50

Baxueiiune coeuHeHUS
KalIbIUS

09.03.2027

https://m.edsoo.ru/CIRO96CMZA




51

O0001IEHHUE U CUCTEMATU3 AL
3HAHUHI

11.03.2027

https://m.edsoo.ru/O5SPXGG1BE

52

JKEcTKOCTH BOABI M CIIOCOOEI €6
yCTpaHEHUS

16.03.2027

https://m.edsoo.ru/ WEMBFTTTP

53

[Ipaktuyeckas padora Ne 6 o
teme "YKEcTKoCTh BOJIbI U
MeTOo/1bl €€ ycTpaHeHus"

18.03.2027

https://m.edsoo.ru/NF1IROKBS&J

54

ATOMUHUN

23.03.2027

https://m.edsoo.ru/9ZJSRDI1TV

55

AMdoTepHbIe CBOMCTBA OKCHIA U
TUJIPOKCHIA

25.03.2027

https://m.edsoo.ru/NISKIIOJ5

56

Keieso

30.03.2027

https://m.edsoo.ru/F20NJR5SR

57

OKcupl, THAPOKCUIIBI U COJTH
xenesa (I1) u xenesa (I1I)

01.04.2027

https://m.edsoo.ru/IRTUBLAMP

58

O00011eHNEe U CUCTEMATU3 AL
3HAHUH

06.04.2027

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTueckas padora Ne 7.
Pemenne skcnepuMeHTATBHBIX
3a7a4 o teme «Baxkuelmniue
METAJIIBI U KX COCAUHEHHUS

08.04.2027

https://m.edsoo.ru/ZN7GOQSMX

60

Brruucnenus no ypaBHeHUSIM
XUMHUUYECKUX PEaKIUi, eClu OJUH
W3 pEareHTOB JaH B H30BITKE WIIH
COJEPKUT IPUMECH.
Brraucnenus MmaccoBou g0
BBIXOJ@ ITPOTYKTA PEAKLIUU

13.04.2027

https://m.edsoo.ru/AYD2HESIY

61

O000111eHHUE U CUCTEMATU3 AL
3HAHUN

15.04.2027

https://m.edsoo.ru/B8TOVTKOP




KonTtponsHas padora Ne4 mo 20.04.2027

62 TeMe «BakHelmue MeTauibl 1 1 https://m.eds00.ru/703C804GN
HUX COEIUHEHUI
BeniecTBa u marepuaisl B 22.04.2027

63 . 1 https://m.eds00.ru/OFI32JMT0
IIOBCEIHEBHOM KU3HU YEIOBEKA
XHUMHUYECKOE 3arpsi3HEHNE 27.04.2027

64 . 1 https://m.eds00.1u/9ANGYEYQI
OKpYXKaIoIen cpebl
Ponp xumuu B pemreHnn 29.04.2027

65 1 https://m.edsoo.ru/18Q203Y28
9KOJIOTUYECKHUX TTpoOIemM
PesepBueblil ypok. O000IIIEHNE U 04.05.2027

66 PBHBIM YP ! 1 https://m.edsoo.ru/DT 1 BAS5U4
cUCTEMATH3AIUS 3HAHUI
PesepBuelil ypok. O000IIIEHNE U 06.05.2027

67 p M \I,H 1 https://m.eds00.1u/P52TIJZNXV
CUCTEMATH3AINS 3HAHUI
PesepBuEblil ypok. O000IIIEHNE U 11.05.2027

68 p M EII 1 https://m.edsoo.ru/TMK36TJZG
cUCTEMATH3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TTOHSATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKyJla, XHUMHUYECKHH D3JEMEHT, IPOCTOE BEIIECTBO, CIO0XKHOE
BEIIECTBO, CMECh (OJHOpPOJMHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAS aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIPHAas Macca, MaccoBas JOJII XHUMHYECKOTO
DJIEMEHTa B COCIMHEHUHW, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KinaccuuKamusl — peaknuid:  peakluH  COCAWHEHHS,  PeakKIuu
pa3NoKEHUs, pEaKIMH 3aMEIIeHUs, pPeakuuu OOMEeHa, OJK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi J10Jisl BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIKsI) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYECKHX MOHATUN U

IIPUMCEHATH 3TU IMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX HpeBpaHleHI/IfI

1.3

HCIIOJIB30BaTh XHUMHNYCCKYI0O CHMBOJIMKY JIsI COCTAaBJICHUA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

1.4

PaCKpPbIBATh CMBICJI 3daKOHOB COXpaHCHUA MacCChbI BCIICCTB,
INOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO qucily Hu COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEII0BOMY 3 deKTy)

1.7

BBIYUCIISIT OTHOCUTCIIbHYIO MOJICKYJISAPHYHO W MOJISIDHYIO MacCChbI

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJIIO XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCIUHCHMS,

1.9

BBIYUCIIAATH MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAHUS — HAOJIOJCHHE,
U3MEpEHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKprIBaTb CMBICII OCHOBHBIX XHMMHUYCCKHX TIOHSITHH: OKCH I,

KucCj0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIIC)KHOCTh BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCCy

coeMHeHu! 1no popMyaam

2.3

K.]'IaCCI/I(l)I/IHI/IpOBaTI) HCOPTraHNUYCCKHEC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJas OMUCAaHUE MpPUMEpaMH

MOJIEKYJIIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUH B PA3INYHBIX YCIOBUSAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
1abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpAIICHHUS C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMH 110 BBIOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHHUIO M COOMPAHUIO
ra3o00pa3HbIX BemiecTB (BOJIOPOJAa M KHCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C ONpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TNIAHUPOBAThH U MIPOBOIUTh XUMHUECKHE SKCIIEPUMEHTHI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOUEH W KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkMyc, heHondTanenH, METUIOPAHK U IpyTue)

2.7

IIPOBOANUTD paC‘IéTH 0 YpaBHCHUIO XUMHUYECKOH pe€aKkuuun

[Io Teme: «llepmommueckunn 3axkoH u Ilepuoguueckas cucrema
xumuyeckux osnemeHToB JI. W. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakum»

3.1

PacKpbIBATb CMBICII OCHOBHBIX XHUMHUYCCKUX TMOHSATHM: AApPO aToma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasd Op6I/ITaJ'IB, paanuyc aroma,

XUMHUYCCKas CBA3b, IOJISIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, MOHHAsl CBSI3b, HOH, KAaTHOH, aHUOH,

CTCIICHb OKHCJIICHHA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTb XUMHNUYCCKHUEC 3JICMCHTBI
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OTNUCHIBATh W XapaKTepu3oBaTh TaOnuuHyro Gopmy Ilepuoanueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iudaTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u  «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIITNE Nnepruoabl
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packpsiBaTh cmbich [lepmogmueckoro 3akona .M. Menpaeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B Hepno;mqea(oﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XumMuudeckux  anemenrtoB .M.
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (cocTaB M 3apsija  sjapa, ooOliee dYHCIo

AJIEKTPOHOB U paclpeeNieHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIPENeNIATh BUJ XHMHUYECKON CBsI3M (KOBaJeHTHas W HOHHas) B

HCOPraHNM4CCKUX COCANHCHUAX

9 KUIIACC

Kox
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XumMudeckas PCaKmus»

1.1

pacCKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
OJICKTPOJIUTBI, HEIJICKTPOJHUTBI, 3JJICKTPOJIUTHYCCKAA AUCCOLUANNs,
pCakiiukn HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HCO6paTI/IMBIe peaKkuuu, OKHCIIUTCIBHO-
BOCCTAaHOBHUTCIIbHBIC pCaKknuu, OKHCIIUTCIIb, BOCCTAHOBHUTCIIb,
OKHCJICHHUC n BOCCTAaHOBJICHHC, AJJI0OTpOIIuA, aM(I)OTepHOCTL,
XUMHNYCCKasa CBA3b (KOBaJICHTHaH, HOHHAasd, MeTaJ’IHI/I‘-IeCKaSI),

KpucTtallinueckasd peméTKa, CIIJIaBbl, CKOPOCTb XUMHUYECKOH pcaknuu




1.2

WIUTIOCTPpUPOBATL B3aWMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHUA H

NPUMCHATH 3TU IIOHATUA MPHU OIIMCAaHNUU BCHICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS DJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH W COJIEM, IIOJIHBIE M COKpALEHHBbIE YpaBHEHUS DPEaKLUd

MOHHOI'O 00OMeHa

1.4

PaCKpbIBaTh CYHIHOCTb OKHCIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOMN pEeaKINU

Ilo Temam: «Hemeramnel U ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTEpPHU30BaTh (OMUCHIBATH) O0OIINE U CTICIIM(PUICCKUE XUMUUIECKIE
CBOWCTBA TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEP)KIas OIMUCAHUE
MpuMepaMy MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUM COOTBETCTBYIOIIHNX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TeHETHUYECKOI CBS3H MCXKIAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTHU MPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX
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cleoBaTh MpaBWIaM TOJ30BAHUS XMMUYECKOW TOCyIoll H
1a00paTopHbIM 00OpPYIOBAHUEM, a TAKXKE IMpaBUIaM OOpaleHHs C
BEUIECTBAMU B COOTBETCTBHUM C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHYECKUX OMBITOB IO TMOJIYYCHHIO M COOMPaHHIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO Tra3a)

2.5

NPOBOJUTh PEAKIMH, TOJATBEPKIAIOIINE KAa4eCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACHO3HABATH OTMBITHBIM MYTEM XJIOPHJI-,
Opomua, monun, kapOonat, gocdar, cuiukar, cyiabdpar, THAPOKCUI-
WOHBI, KaTHOHbI ~ aMMOHHS, HMOHBl  HM3yYCHHBIX  METaJlIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNYCCKUX BCIICCTB

ITo Teme: «XuMHS U OKpYXKaroIIas cpear»

3.1

pPaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHUYCCKHUX MMOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluu MBICIUTEIbHON NE€ITENbHOCTH —

aHaJIM3 W CHHTC3, CpPAaBHCHUC, 0606I_HCHI/IG, CHUCTEMATHU3alluIO,




BBISIBJICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — Ui M3y4CHUS
CBOWCTB BEILECTB M XUMHUYECKUX PEAKIMH; €CTECTBEHHOHAYYHbIC
METOJbI TO3HAHUSI — HAONIOIEHUE, H3MEpPEHUE, MOJACIUpPOBaHUE,

9KCIEPUMEHT (PEATbHBIA U MBICICHHBIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Poiap XMMHUM B )KU3HM YEIOBEKA. XHWMHS B CHCTEME HayK.
Tena mn BemectBa. PU3HYECKHE CBOMCTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE

BCIICCTB

1.2

ITousarue o Merogax mo3Hauusa B xuMun. Yucrteie BemecTsa U cMecu. CriocoObl

pa3aeineHust cMecen

1.3

ATOMBI W MOJICKYJIBI. XnMuueckre dieMeHThl. CHMBONIB XUMHYECKUX

a51eMeHTOB. [IpocTeie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JI€MEHTOB. 3aKOH
IIOCTOAHCTBA  cocraBa  BemecTB.  OTHOcUTEenpHas  aroMHas — Macca.
OtHocuTenbHast MOJIEKyIIsIpHAs Macca. MaccoBast 4Ol XUMHYECKOTO JIEMEHTa

B COCIMHCHUHN

1.5

KonunuectBo BemectBa. Mosib. Mosisipas macca. B3anMocCBs3b KOJIMYECTBA,
Macchl U 4YHCla CTPYKTYPHBIX €IWHHUIl BemiectBa. Pacué€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMUYECKHE SIBICHHUS. XUMHUYECKas peakuus U e€ IMpHU3HaKu.
3aK0H COXpaHEHHUs MACChl BEIIECTB. XUMUUYECKUe ypaBHeHHs. Kiaccudukarus

XMUMHUYECKUX peakluil (CoeTuHEeHMs, pa3ioKeHHs, 3aMelleHus, 00MeHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCY/I0H, C IpaBHIaMH
paboTel B Jabopatopun W npuéMaMu oOpamieHus ¢ J1ab0paToOpHBIM
0o0OpyJIOBaHMEM, HW3y4CHHE W ONHMCaHUEe (U3MYECKHX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmojaeHHe (u3nveckux (IUIaBICHHE BOCKA,
TasHUE JIbJIa, PACTUPAHUE Caxapa B CTYIKE, KUIICHUEC W KOHJICHCALIUS BOJIbI) U
XUMHYECKUX (TOpeHHe CBeud, NpOKaJMBaHHE MEIHON  TPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCIOTOW) sIBIEHWH, HAOMIOJeHWEe U OIHCaHue
OPU3HAKOB TMPOTEKaHUs XUMHYECKHX peakiui (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOpUIOM Oapusi, paszloKEHUe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kejle3a C PaCTBOPOM

conmu meau(1l), n3ydenne cnocoOoOB pasneneHus cMecei (¢ MOMOIIBIO MarHuTa,




¢wIbTpOBaHUE, BBHIIAPUBAHUE, NUCTHIULALMS, XpoMmartorpadus), MpoBeACHUE
OYHCTKH [OBAPEHHOW cOlM, HAONIOAEHWE M OINMCAHHUE PEe3yJbTaTOB
IIPOBEICHUS OIIbITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3AAHUE

MoOJIeIeN MOJIEKYI (1IapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3myxa. Kucimopon — 35eMEHT M NpOCToe
BemecTBo. HaxokeHune Kuciopona B MpHpone, PU3UYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuzapl. Ilpumenenue kucnopona. CrnocoObl
MOJy4eHHUs KHCIOpoAa B Ja0OpaTopuM M IPOMBINUIEHHOCTH. Kpyrosopor

KHcIopoa B mpupoae. O30H — alioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XUMHUECKON peakuu, TEpPMOXUMUYECKHE YPAaBHEHHUS, IK30-
U SHAOTEepMHUUYECKUE peakiuu. TOImMBO: yrojib U MeTaH. 3arpsa3HeHHE BO3/1yXa,

ycuJieHUe MapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bomopox — sneMeHT m mpocToe BemiecTBO. HaxokneHue BoIopona B TPHPO/IE,
¢dm3udyeckie M XUMHYECKME CBOWCTBA, MPUMEHEHHE, CIOCOOBI ITOJYYeHHSI.

Kucnorte! u conu
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Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

®duznueckue cBoWcTBa BOAbl. Boma kak  pactBoputTenb.  PacTBOpEL.
Haceimennbsie 1 HEHACHIIIEHHBIE PAaCTBOPHL. PacTBOPUMOCTH BEIECTB B BOJIC.
MaccoBasg 40Jisi BeIlIeCTBAa B pacTBOpe. XHUMHYECKHE CBOWCTBA BO/IBI.
OcHoBanusi. Posib pacTBOpoB B NPHUPOJE U B XKU3HHM dYesoBeka. KpyroBopor
BOJIbI B TMpUpOJe. 3arps3HeHuE NpHpOAHBIX BoA. OXpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmdeckux coeauHeHud. Oxcuapl. Kimaccudukamms
OKCHJOB: cojeoOpasyromue (OCHOBHBIE, KHUCIOTHBIE, aM(doTepHble) W
HecoJieoOpazyromue. Homenknarypa oxcuaoB. DPU3NYECKHE U XUMUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanus ocHOBaHUWM: IIEIOYM U HEPACTBOPHUMBIE
ocHoBaHusl. HomeHknatypa ocHoBaHuid. Pu3NUecKkre U XUMHUYECKHUE CBOMCTBA

ocHoBaHui. [loiyuenne ocHoOBaHMM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. dusnyeckue u
XUMHYECKHE cBOMcTBa KHCIOT. Psag aktuBHOCcTM MeTtayioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coisieli. @u3ndeckue M XUMHUYECKHE CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  3KCIIEPUMEHT: KAueCTBEHHOE  OIPENEICHUE  COJEpKaHUs
KHCJIOpOJa B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HABaHHE M W3YyYCHHE
CBOMCTB KHCJIOpOJa, HAOIIOACHUE B3aUMOJIECUCTBUS BELECTB C KUCIOPOJOM U
yCIIOBUSI BOSHUKHOBEHHS U MPEKpAllleHUsl TOpeHus (1oxkapa), 03HaKOMJIEHHUE C
oOpa3llaMui OKCHJIOB U OINHMCAaHHWE UX CBOWCTB, IOJy4eHHE, cOoOHpaHue,
pacrno3HaBaHUE U H3YYEHHUE CBOMCTB BOJOpOAa (FOpPEHME), B3aUMOJEHUCTBUE
Bojiopoaa ¢ okcuaom Meau(Il) (Bo3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB),
HaOmoieHue oO0pa3loB BELIECTB KOJIMYECTBOM | MoOJb, HCCIEIOBAaHNE
OCOOEHHOCTEHl pacTBOPEHHUS BEUIECTB C Pa3IM4YHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOW JOJEN PacTBOPEHHOIO
BEILECTBA, B3aHMOJEHCTBHE BOJAbI C MeTallaMu (HaTpUeM M KaJbLHEM)
(BO3MOXXHO HCHOJB30BAaHHE BHJEOMATEPHUANIOB), OIPEICICHHE PaCTBOPOB
KHCIIOT M IIeJ0o4Yel C IMOMOIIbI0 HMHJIMKATOPOB, HCCIEAOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pa3JMYHBIX KIJIACCOB, HaONIO/IEHUE W3MEHEHUs
OKpackM MHJIUKATOpPOB B pacTBOpax KUCJIOT M UIENOYel, H3ydeHHe
B3auMoeiicTBus okcuaa menu(ll) ¢ pacTtBopom cepHOW KHCIOTHI, KHUCIOT C
METaJUIaMU, PEAKIMi HEUTpaIM3aliK, OJIy4Y€HUE HEPACTBOPHUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTalyla JpYyrdM M3 pacTBopa COJIM, pelleHue
SKCIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «Baxueiimme Kiacchl HEOpPraHUYECKHX

COEIUHEHUI

[Tepunoanueckuii 3akoH u [lepuoandeckas cucTeMa XMMHYECKUX SJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKas! CBSI3b. OKUCIUTEIIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBple MOMBITKA KIAaCCUPHUKAIMK XUMUYECKHX diieMeHToB. IloHsitue o
IPYINIaxX CXOTHBIX AJIEMEHTOB (IEIOYHbIE W IIEJIOYHO3EMENbHBIE METAIUIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHABI U TUAPOKCHUIBI

3.2

Ilepuoanueckuil 3akoH. Ileproandeckas cucteMa XuMHYECKUX 3neMeHToB 1. 1.
Menaeneena. KopoTkonepuonas u JUIMHHOIIEpUOIHAs (hopMbI
[lepuonnueckort cucrembl xuMuueckux dneMmeHToB J[.M. Menneneesa.
Ilepuonsl m rpynmbl. PU3UYECKUN CMBICT TOPSAKOBOIO HOMEpA, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA
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CTpOGHI/Ie atroMoB. CocTaB aTOMHBIX Anep. H3oTonsl. 3J’IeKTpOHLI. CTpOCHI/IC

QJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XuMMHYECKMX DIIEMEHTOB




IIepuognueckoit cucremsnl .M. MenneneeBa. XapakTepucTuka XUMHYECKOTO

3JIEMEHTA 10 €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH M3MEHEHHMs paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKHX CBOWCTB IO TpylnmaM M IEepUOAaM.
3nauenue [lepuoauueckoro 3akoHa u Ilepuoauueckoil cUCTEMbl XMMHYECKHUX
3JIEMEHTOB U1l pa3BUTUS Haykd W npaktuku. .M. MenneneeB — yd€Hblii u

Ipak1aHUH

3.5

Xumnueckasi cBsizb. KoBaneHTHas (MOJSIpHAsE W HEMOJISIPHAs))  CBSA3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciaeHusA. OKUCIHTEILHO-BOCCTAHOBUTEILHBIC pCaKkmuu. HpOHGCCBI

OKHCJICHHUS B BOCCTaHOBJICHUS. OKHUCIIUTEIN 1 BOCCTAHOBUTEIIN

3.7

XUMUYECKUH JKCIEPUMEHT: H3yuyeHue oOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCWCTBHE THIPOKCHAA IMWHKA C pacTBOpaMU KHUCIOT M
LIEJ0YEeH, IPOBENCHNUE OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokeH!sl, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XuMu4eckux 3nemeHToB /.M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHUEM 3jeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HX AaTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH N HOMCHKJIATYpa HECOPraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JIMYHbIM Ki1acCcaM HCOPraHN4YCCKUX COG,Z[I/IHCHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peaklui 10 pa3IuyHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Yy4YacTBYIOIIMX B pEAKIUH BEIIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHHUIO CTENeHEH OKHMCICHHS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4YacTHUIO Karajnu3atopa). OK30- U JHAOTEPMUUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCaKkuuun

1.4

[onsitue 06 0OpaTHUMBIX M HEOOPATHMBIX XMMHUYECKHX peakuusax. Ilonsartue o
TOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOppl, BIMAKOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE  pEaKLUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui C HCIOJIb30BAaHUEM METOJAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karvonsl, annonsl. MexaHu3M IUCCOLIMALIMU BELIECTB C Pa3IMYHBIMU BHJIAMU
xuMuueckoi cBszu. Crenens auccounanuu. CUIIbHBIE U claOble 3JIEKTPOJIMTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBaHMH ¥ COJEM B CBET€ NPEACTABICHHUH 00 SJIEKTPOJMTHYECCKON

nucconuanuu. KauectBeHHble peakunu Ha HOHBL. [[oHsATHE O THAPOIU3E CoJeit

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHCTAILTHYECKUX
PEmETOK HEOPraHWYECKUX BEHIECTB — METaNIOB W HeMeTayuioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJOpuIa HATpusl); UCCIAEAOBaHUE 3aBUCHMOCTH
CKOPOCTH XHMHUYECKOW pEaKkIuH OT BO3ACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJICKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeJoYer u cosieii (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, HUIIOCTPUPYIOIIMX TMPU3HAKU
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMe OCaJiKa, BBIJCICHHE ra3a,
o0Opa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUINX HPUMEPBI OKUCIUTEIHHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMi (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHUN);
pacrio3HaBaHHE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBI0 KAaUEeCTBECHHBIX PEAKIIUN

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC ¢ MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

Consnas KHUCJI0Ta, XUMHWYCCKHE CBOI>'ICTB8., MOJIy4CHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelume XJIOpuabl U UX

HAaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHTOoB VIA-rpymmbel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENeHN OKucieHus. CTpoeHune U (pu3nyecKre CBOWCTBA
IPOCTBIX BEIIECTB — KUCJIOPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MNPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ W XHUMHYECKHE CBOMCTBa
(oOmme Kak mpeAcTaBUTENs Kijacca KHCIOT U creruduyeckue). XuMUYecKue
peakuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a IMOJIydYeHHUs CepHOMN
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxeHnue cepel U €€ coOeMHEHUN B Mpupoje. XUMHUYECKOe
3arps3HEHUE OKPYXKAIOIIEH Cpesbl COSAMHEHUSMHU Cepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHUS

2.3

OOmiasi xapaktepucTuka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTpPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, paclipoCTpaHEeHHE B IPUPOJIE,
(dbu3mveckne U XuMHUIecKkrne cBoicTBa. KpyroBopot azora B mpupoae. AMMHAK,
ero (usmyeckre M XMMHUYECKUE CBOMCTBA, MOJy4deHHe M npumeHenue. Conu
aMMOHHMS, UX (U3NYECKUE U XHUMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KHCIIOTa, €€ MOJIy4yeHue,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHHil. XUMUYEecKoe 3arps3HeHUE OKpYKarollen
Cpelbl COeTMHEHUSMH a30Ta (KUCIOTHBIE JOXAH, 3arpsi3HEHUE BO3yXa, TTOUBbI

1 BOJIOEMOB)
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docdop, amnorponHsie Mogupukanuu (ochopa, Gu3NUESCKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u docdhopHas kucnora, QuUUYECKHe Hu
XUMUYECKHE CBOWCTBa, mosyudeHue. lcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka s31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIUIEpOJ, aJIOTPOIHBIE
MoIUGUKAIMK, paclpocTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uusa. KpyroBopot yriepona B npupoae. Okcuasl yriepona,
uxX (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

MOJYYCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHUIOM




yraepona(IV); runoresa r1100anbHOrO NOTEIUICHUS] KIMMATa; MApPHUKOBBIN
apdekr. YronmpHas KuCIOTa W €€ CONU, HX (PUINYCCKHE W XUMHUYCCKUE
CBONCTBa, ToNydeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoOHAaT-
noHbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHavanbHBIE MOHATUS 00 OPraHWYECKUX BEHIECTBAX KAaK O COEAMHEHHSIX
yrieposa (MeTaH, 3TaH, STWIEH, AalETWIEH, 3TaHOJ, IJIMIEPHH, YKCYCHas
kucioTa). Mx cocraB W xumuueckoe crpoeHue. [loHsATHE O OMOJOrHYECKH
BaXHBIX BEIIECTBAX: XHpaxX, OeNKax, YIriIeBoJaXx — M HX POJH B KHU3HH
4yeloBeka. MaTepualbHOE€ E€IMHCTBO OPraHMYeCKHMX W HEOPraHMYeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHusA(IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCHOJIB30BaHUE B
ObITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, Xkene300eroH. [IpoGnembr Oe3omacHOTO

HCII0JIB30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMHUYECKUN JKCIMEPUMEHT: W3YyUdCHHE OOpa3IOB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPH-
WOHBI W HAOJIOJEHWE TMPU3HAKOB WX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3UYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U MX COCAMHEHHUH (BO3MOKHO
HCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamMu XJIOpPUIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpa3lamMu cepbl M €€ COCAMHEHUSIMH
(BO3MOXHO  HCIIOJIB30BaHHWE BHUICOMATEpHUANIOB); HAOMIOJIEHHWE TIpolecca
00yrJIMBaHMUs caxapa MOoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, POBEICHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoJeHue mpu3Haka eé
MPOTEKAHUs;, O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BHJACOMATEpPUAIOB), 0Opa3lamu
a30THBIX U (HOCHOPHBIX yHOOpeHuit; moaydeHune, cooupaHue, pacrno3HaBaHue U
U3y4eHUE CBOWCTB aMMHaKa; IMPOBEICHUE KAUE€CTBEHHBIX pEakUUid Ha HOH
aMmMoHHMsT u  (docar-uOH ¥ U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbIO (BO3MOMXHO
HCIIOJb30BAHUE BHUJEOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAJUIMUECKUX
pemérok anMasa, rpaduta, ¢yuiepeHa; O3HAKOMIIGHHE C IIPOIECCOM

azicopOLMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HABAHUE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAadeCTBEHHBIX peakiuii Ha KapOoHAT- M
CWJIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB WX IMPOTEKAHUS; O3HAKOMIIEHHE C
OPOJYKLIHENH CHUIMKATHOM MPOMBILIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3aj71a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHUI

Merannsl 1 ux COCINHCHUA

3.1

OO011as XapakTepUCTHKa XMMUYECKHUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxeHus B Ilepmoaudeckoil cucreme XuMuU4eckux dsnemeHtos JI.I.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauindeckas CBA3b U
MeTajyIn4yeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBa MeTauloB. O01ne crocoObl MOIy4eHUs
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTauibl: MOJOKeHHEe B [lepuomnyeckod cucTeME XUMHUYECKHUX
anementoB J[.MI. MeHneneeBa; cTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckue 1 XUMHUYECKUE CBOMCTBA (HA TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCUABI HaTpusd M Kanusa. [IpuMeHeHHe UIENOYHBIX METauIoB U HUX

COeIUHEHNN
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IllemouyHo3eMenbHBIC  METAJIBI MarHUd W KajJblMM: TOJIOXKCHHE B
[Tepuonunueckoit cucteme xuMuueckux anemenToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJIeHHE B mpupojae. PU3NUeCKHe W XUMHUUYECKHE CBOMCTBA
MarHus W Kajabliusg. Baxueilmue coeauHEHUs KaibIUs (OKCHUI, THIAPOKCHII,

conn). JKEcTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(bOTepHLIC CBOMCTBa OKCHUAA U THAPOKCHU A

AJIFOMHHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoit cucteme xumuueckux snementos /.M.
MenpneneeBa; CTpOEHHE aToMa; HaxoxIaeHue B npupone. Ddusznueckue u
XMUMHUYECKHe CBOMCTBa jxeneza. Okcupl, TUApokcuiasl u conu skenesa(ll) u

xene3a(Ill), ux cocras, cCBOICTBA U OTyYCHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMJICHUC C O6p3.3LIaMI/I MCTAJJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KajdblUsg M HATpus C BOJOM  (BO3MOYKHO
HCIIOJb30BAHUE BHJIEOMATEPHUAJIOB); HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJIBI;
mpolecca TOpEHHs Kejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX PEaKUUi HAa HOHBI
(MarHus, Kanblus, adroMuHus, nuHKa, xeneza(ll) m xenesa(Ill), memu(Il);
HAOJII0JIEHHE M ONMCAaHUE MPOLECCOB OKpAIIMBaHUS IJIAMEHU MOHAMM HATpus,
Kaauss M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHne SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelne MeTauisl 1

nX COCIUHCHU

XHUMHS M OKpYKaroIias cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa u maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas momomp NMpu XUMHYECKHUX OXKOTAaX U

OTpaBJICHUSIX

4.2

OCHOBBI ~ DJKOJIOTMYECKOW  TPAMOTHOCTH.  XHMHYECKOE  3arpsi3HECHHE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOJIYKTHI UX MEepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpa3lioB MaTepuanoB (CTEKIO, CIUIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAaHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JEATENbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

o cthepax npodecCHOHATBFHON AEATEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHKEHUSX
XMMHUYECKON HayKd, YTO IO3BOJIMT OOYyYarolIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK HPOGHIBHOTO IMpeaMera

U NEePEeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHEHININE XHMHYECCKUE IIOHATHS: XUMUYCCKHAM DIIEMEHT, aToOM,
MOJIEKyJIa, BELIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENBbHBIE aTOMHas U MOJEKYJspHas
MaccChl, KOJHMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUUd COCIUHEHUs, pPEeaKUUu pas3JIoKEHUs, pPEaKIHH
3aMeIIeHUs, peakluu OOMeHa, TerioBo 3(h(deKT peakuuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PAaCTBOP, MAaccoBas JOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl JA0JS M MPOLIEHTHAs! KOHLIEHTPALIUs

BCIIICCTBA B PACTBOPE, SAAPO aTOMA, BHCKTpOHHHﬁ cioi aToMa, aToOMHas




opOuTanp, pagdyc aToMma, BaJEHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHYECKAs CBSI3b, JEKTPOOTPULIATEILHOCTD, ITOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTajuIhyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHWOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMAIMS, PpeaklMd HMOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuu,
CKOPOCTh XUMHYECKOW peakumy, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHal 1

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYmuclie MHUHEpalbHBIC YHAOOpPEHHs, METaJUTBl M CIUIABHI,
MPOIYKTHl TepepadOTKH TPUPOIHBIX HCTOYHHUKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHoro raza, HeTH) B OBITY, CEJIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTs OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHUYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHUUYCCKHC 3HAHUS CO 3HAHHUAMU OPYIrux

y‘le6HLIX npeaMETOB

3.3

HaJIN4MC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHMKH, HHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peuiceHus y‘Ie6HO—H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOI'O

A3bIKa XUMHUHWU OJI1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

HomeHknarypsl (IUPAC u TpuBHnaiibHOI)

YMeHue oOBACHATH CBS3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaAKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB MW 3apsja sijapa, oOlee Yucio
9JIEKTPOHOB), PACHpPENCICHUEM JJICKTPOHOB 10 JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KT U KaJIbIIU
IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),
6 MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[Tepuognueckoit cucreme (B MalbIX TE€PUOJAX H  TJIABHBIX
MOJTPYINax) ¥ JIEKTPOHHOTO CTPOCHHS aTOMa
7 YMeHue kmaccupuiupoBaTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOpPraHWYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKLINN
8 YMeHue onpeaensTh:
g1 BAJICHTHOCTh M CTEMEHb OKHUCJICHHS XUMHUYECKUX 3JIEMEHTOB, 3apsj
' HOHA
g2 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUIMYECKOW CTPYKTYpHl B
' COCTUHCHHIX
8.3 XapaKTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIIh
9 YMeHne XapakTepu30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOI, rpadur, aamas,
9.1 KpeMHHH, a3oT, docdop, cepa, XJIop, HATPUH, Kajaud, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJIe30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOpPOB (BOJA,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJAOPOJ, OKCHIbI W THUIAPOKCHUIBI
5. MetamoB [-ITA rpynm, amromunus, meau (II), umuka, xenesa (II u
' 1), oxcuapr yrnepona (II u IV), kpemuus (IV), azora u pocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a3oTHcCTas, a30THasd,
(docdopHas, yroiapHasi, KpeMHUEBasE KUCIOTa U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaThb CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHHUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpynn) HEOpraHU4YeCKUX BEUIECTB
104 MTOITBEPKTAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU
11 YMeHnue BbIUUCIATh (IPOBOAUTH PACUETHI):
- OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MaccOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEeM Ta30B
114 [0 ypaBHEHHUSM XHUMHUYECKHX PEAaKIHH M HaXOJUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAaHUE) NIPU U3YYECHUH BEIIECTB U
' XUMHYECKUX SBJIGHUH; YyMeHHe chopMynupoBaTh MpolieMy u
MIPEIOKUTh MYTH €€ pelIeHUs
122 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCETHEBHOM KM3HU, MPAaBUIIAMH MOBEACHUS B LIEISIX cOepeKeHus
13 3I0POBbSI M OKpYKAIOUIEl MPHUPOAHON Cpelbl; MOHMMaHuEe Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPraHU3Mbl OMPEAeNEHHBIX
BEIIIECTB, COCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hannune mpakTH4ecKuX HABBIKOB TUIAHUPOBAHMS M OCYIIECTBIICHUS
CJICAYIOIIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yYeHHe U ONHCcaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XUMUUECKUX peakLuit

13.2

U3y4eHHe CII0CO00B pa3/ieNieHus cMecel

13.3

MOJIydEHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) ans OMpeNENICHUST XapaKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIECTB
Pa3IUYHBIX KJIACCOB; M3YUYEHHE B3aUMOJICUCTBHS KHCIOT C METaJJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; TIOJyYEHHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATOMHUHHUS W

LIUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCChI
HEOPraHMYECKHX COEIMHEHUI»; «INEKTPOIUTHYECKAS
mucconuanusay; «Baxkuelimmne HeMeTalbl M HUX  COEOUHEHUN,

«Baxxnennue MeTalIbl M UX COCOANHCHU A

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaKklMii MOHHOIO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
HNPHUCYTCTBYIOIME B BOJHBIX PAaCTBOPAaX HOHBI: XJIOPHA-, OPOMH/I-,
wonua-, cynbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCU-HOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), HuHKA

14

YmMmenne:

14.1

MMPEACTABJIAATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U NIPOLECCaAMU, ITPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSACHATH IIPpUYNHbI MHOF006p3.3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHpb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIsIpHasd macca. MaccoBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomuuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBsa3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIpU3HAKH.

3aKOH COXpaHEHUs MACChI BEIeCTB. XUMHUECKHE YPaBHEHUS

[lepuonnueckuii 3akoH W llepumoandeckas cucTeMa XUMHYECKUX HJIEMEHTOB

J.N. Menaeneea. CTpoeHHE aTOMOB

2.1

[Tepuonunueckuii 3akoH. [lepuoauueckas cucrema XumMudeckux sineMentoB 1. M.
MenneneeBa. I[lepuoasl U rpynibl. @U3MYECKUN CMBICIT TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenue atomoB. CocTaB aroMHbIX saep. M3otombl. DiekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvuda, KalblIHA (pazmyca aTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHM C IIOJIOKCHUEM DJOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOM PEMIETKH U BUJIA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemertamwbl U ux

COCAMHCHUS. MeTamisl U uX COCINMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTEepHBIC) u
HecoJieoOpa3yroliye; OCHOBAaHUM (LIENOYM U HEpPAcCTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIIOpOACOJAEp)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KHUCIIBIX)

4.2

@u3nyecKue ¢ XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOpOia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, KaJlud, Marovud W KajlblLWA, aJIIOMUHHA, KCEIIC3a. :‘)J'IeKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HaPSKEHUN METaIOB

4.4

®uU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

®dusznyeckue M XMMHYECKHE CBOMCTBA OKCHUIOB HemeTawioB: cepwl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemausa(I1V). Ionydenue

OKCHIO0B HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB IA-IIIA rpymn, mubka, memu(Il) u

xenesa(ll, II). [Tony4yerre OKCUI0B METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHWM M aM(pOTEpHBIX THMIPOKCHIOB (Ha ImpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, uuHKa). llomydyeHwe ocHOBaHUH U

aM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOii, KpeMHUEBOH, yronbHOH. OcoObie
XMMHYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ure xuMuyeckue cBoicTBa cpeanux coeil. [lonydyenue coneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHue BOAOPOAA, KHUCIOPOAad, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. O6IJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJJIOB




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEHIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MEHCHHIO CTEIICHEH OKHMCIICHUS XUMUUCCKUX PJICMCHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON peaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

53

OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE pCaKknuu. OKHUCHUTENN U BOCCTAaHOBUTEM.
[Ipouecchl  OKHMCIEHUSS W BOCCTAHOBJECHHS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHO-BOCCTAHOBUTEILHOM pCaKknuun

54

Teopust AeKTpOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEINEKTPOJUTHI. CUITBHBIC U clTa0bIe AIEKTPOIUTHI. CTENneHb JUCCOIMAITIHT

5.5

Peaknun monHOro oOMeHa. YCJIOBHSI MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esoBeka. be3zomacHoe
WCIIOJb30BAHUE BEIIECTB M XMMHUYECKHX pPEakluid B JIabopaTopuud U OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXaromiel cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPerOoTBPALICHHS
[Ipenenbras pomyctumas koHmeHTpamus BemiectB (IIJIK). Pomp xumum B
pPELIeHUH HKOJIOTMYECKUX MpobieM. YcuieHue mapHUKOBOro 3ddexra,

Pa3spymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U X COCAUHCHHU B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH X coeAnHeHu. [IoHATHE 0 KOPPO3MH METAJIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MNPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI HX TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTUJICH, 5TAHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHUE,
nepepadotannoe ["abpuensn O.C., Octpoymon W.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepaborannoe ["abpuensn O.C., Octpoymos U.I'., Cnankos C.A.

AKIII/IOHepHOG O6III€CTBO ((HBJI&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOANYECKHUE MATEPHAJIBI JJIA YUUTEJIA

Xumus. 8-9 kiaccel. bazoBeiit ypoBeHb. MeToaudeckoe mocooue K yueOHuKam
Meronunueckoe nocobue k kypcy "HeoObruHas Xumusi. IKCIIEpUMEHTHI U
3aganus. 7-9 kimaccer"”

Xumus. 8-9 knaccel. Pabouas mporpamMma 1 METOAMYECKHE PEKOMEH AU K

yaeOHukam non pea. Jlynuna B. B.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
A xnacc https://www.yaklass.ru/

bubmoreka I{OK https:// m.edsoo.ru
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