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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yJbTaTaM OCBOCHUS OCHOBHOU
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIINN MPENOaBaHusl yIeOHOTO MpeameTa « XuMUsD»
B 00pa3oBaTeNIbHBIX Opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM M CTPYKTYPUPOBaHHUE IO
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH IMpeaMeTa IS
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XUMHUH CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepUuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poib urparot GopMUpyeMble XUMHEH NPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUu U 00 HSBOJIIOIMU BEUIECTB B MPHUPOJE, O IMYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAaHEHHS.

N3ydeHue xumuu:



CIIOCOOCTBYET  peanm3alid  BO3MOXXHOCTEH  JJII  CaMOpasBUTHS |
dbopMUpOBaHUsI KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS U TBOPYECKHX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW Y4EOHOW JIESITEIBHOCTH,
AKCTIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM I€SITENLHOCTH;

3HAKOMHUT CO CIHEeHM(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
1IEJIOCTHOTO B3IJIsi/Ia HA €JMHCTBO MIPUPOBI U YETIOBEKA, SIBISECTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YYaOIINXCS;

criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3zoBaHHE 00yUYarOITUXCSI.

JlaHHBIC HampaBieHUS B OOYYEHHH XUMHH OOCCIEUMBAIOTCS CICIU(DUKOMN
COJIepKaHMsl  y4eOHOTrO  mpeaMeTa, KOTOPBIM  SABJISETCA  NEJaroruyecku
aJanTHPOBAHHBIM OTpakKeHHEeM 0a30BOM HAyYKH XMMHH Ha OINpeAeIEHHOM dTare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIUMMCS CHCTEMBI IEPBOHAYAJILHBIX TOHATHH XUMHH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPTaHUYECKON XUMMUHU.

CrpykTypa coiepskaHusi MPOTpaMMbl TI0 XMMHH C(OpMHpOBaHA Ha OCHOBE
CUCTEMHOI0 Tojaxoaa K €€ mzydeHuro. Conep:kaHue CKIIAIbIBAETCS U3 CUCTEMBI
MOHSATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI TOHITUN O XUMHUYECKON
peakiuu. O0e OSTH CUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl IO MPUHIMITY
MOCJICIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUCHUA O CTPOCHHUU aTOMaA U XUMHYECKOU CBA3U,
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— TMpEeACTaBIEHUN 00 JIEKTPOIUTUYECKONW AMCCOIMAIlMM BEUIECTB B
pacTBopax.

TeopeTudueckne 3HAaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
MOJTyYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, PA3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHSL K JpYromy, BBIIOJHAS (YHKUUU OOBSICHEHHS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH ITPAKTUYECKOI'O IPUMEHEHUS U IOIYYCHHS
U3Yy4acMbIX BEIECTB.

OcBoeHME TpOrpaMMbl IO XHMHUH  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABIICHNAS] O XUMHYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEeMHOW NPUPOABI, LIEHHOCTHOTO OTHOILICHUSA K HAy4YHOMY 3HAHUIO U
METOJaM TO3HAaHHS B Hayke. M3ydeHne XWMuUM NPOUCXOAUT C NPUBJICUECHUEM
3HAHMM W3 paHee W3YYEHHBIX YYEOHBIX MNpeaMeToB: «OKpyXarolmuid MUpY,
«buonorus. 5-7 knacce» u «Pusuka. 7 Kiace».

[Ipy wW3yyeHMH XHUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHMI OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMSI, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
OpUOOIIEHUM K Hay4YHbIM METOJaM II03HAaHUS TMpPU M3YYEHUU BELIECTB U
XUMHUYECKUX peakluid, B (POPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWHU B YYEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHus C BELIeCTBaMH B
MOBCEIHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE NMPUOOPENU TaAKUE LIETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbHOMY MPHUHSITHIO PEIICHUH,

CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;
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—  HampaBJ€HHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOy4Jarommxcss K CaMOCTOSITEILHOM MO3HABATENHHON JEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YHAIOITUMUCS
OTbITa Pa3HOOOpPa3HON NEATEIHHOCTH, MO3HAHUS M CAMOIO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM M E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJieM B TOBCEIHEBHON >XHU3HU U
TPYAOBOH AESITEIBbHOCTH;

— (¢opmupoBaHue y OOydyarolmuXcs T'YMaHHCTUYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTU XUMHYECKMX 3HAaHUW JUId BBIPAOOTKH 3KOJOTUYECKU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CMOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAlbHEWUIIETO
oOyJeHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2

yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€NIOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. Du3nueckue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSIHUE
BemlecTB. [loHsiTHe 0 MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CiloKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHUTENbHAsE aTOMHas Macca.
OTHOcHUTeNbHAsT MOJICKYJIsIpHAasi Macca. MaccoBasi 10Ji1 XUMHUYECKOTO dJIEMEHTa B
COECIMHEHUMU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoOCBsI3p KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAWHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYeCKUe U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHu.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XuMU4eckue ypaBHeHUs. Krnaccuduxarus
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3nUecKuXx CBOWCTB 00paslloB HEOPTaHMYECKUX BEIIECTB, HaOIIOJECHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJCHCALMSI BOJBI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM IIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUH, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA

Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiiu meau (10),
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U3y4eHHE CMOCOOOB pa3JelieHHs CMEeceil: C MOMOIIbI0 MarHura, (GUIbTPOBAHHE,
BbINIapUBaHUE, AUCTWLISAIUA, XpoMaTorpadusi, MpoBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUWE  pe3yJbTaTOB  IPOBEACHHS  OMbITA,
WJUTIOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IrapocTepKHEBBIX ).

BaskHeiimue npeacTaBuTe/IM HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — 3jeMeHT U mmpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcunabl. Ilpumenenune kucnopoaa. CrocoObl
NOJly4YeHHUsl KUCJIOopoJa B JIabopaTopuu M TMpOMbIIUIEHHOCTH. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAu(pUKaIUs KACIOPOAa.

TennoBoli 3p(EeKT XUMHUYECKOW peakluuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakUuy. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — asnemeHT M mpocroe BewiecTtBo. HaxoskaeHue Bomopona B
npupone, (U3MUECKHe M XHMHUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHust. Kucmotel u comnu.

MonspHbiii 00bEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHCHUSIM.

dusnyeckne CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOPHMMOCTH BELIECTB B BOJIE.
MaccoBast 10J1s1 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpOB B Ipupose M B KM3HU 4esoBeka. KpyroBopor BoabI B IIpUPOJE.
3arpsi3HeHHe NpUPOIHBIX BOJA. OXpaHa U OUYHCTKA MPUPOIHBIX BO.

Knaccudukanusa neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukanms
OKCUJIOB:  cosieoOpasyromie  (OCHOBHbIE, KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckne U XUMHYECKUE

cBOMCTBA OKCHUOB. [lorydeHrne okCuaoB.



OcnoBanusa. Knaccupukanus ocHOBaHMIA: INETOYM M HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWMCTBA COJIEH.
[Tonmyuenue counen.

['eneTnyeckas CBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpPOAa B BO3AyX€, ITOIYyYEHHE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHusi TropeHus (moxapa), O3HAKOMJIEHWE C oO0pa3uaMu OKCHUIOB U
ONKMCAHWE HX CBOWCTB, MOJYy4YEHHE, COOMpaHHE, PACIO3HABAHME U HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHE), B3auMojehcTBHE Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3ll0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOW J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HatpueM ©  KanbplieM) (BO3MOXKHO  HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
UCCJEIOBAHUE O0pa3lOB HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI,
KUCJIOT C MeTajulaMHu, pPeakluil HeUTpalu3aluu, TOJTYyYeHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METajlla JPYyTUM U3 PacTBOpa COJIM, PEIICHUE
AKCTIIEPUMEHTAJBHBIX 3aJlad Mo TeMme «BakHeWime KiaacChl HEOPraHUYEeCKUX

COEIMHEHUI.



IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. l[loHsitHe o
IPYINaxXx CXOJHBIX DJIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUJIPOKCHUJIBI.

[Tepunoanueckuii 3akoH. [lepuoauueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas W JIuHHONEpuoAHas  (OpMbI
[Tepuoauueckoit cucrembl xumuueckux aneMeHToB /. M. MenneneeBa. [leprobl
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYMIIBI AJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [leprnoanueckoii cucteme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYyIIaM U MEPUOJIAM.

3nauenue [leproanueckoro 3akona u [leprpoanveckoil CuCTEMbl XUMHUECKHUX
AJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WI. MennpeneeB — yuy€Hbli U
rpaXkJaHuH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPUIIATEIILHOCTh XUMHUYECKUX AJIEMEHTOB. MIOHHAs! CBSI3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornieccrl OKUCIICHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4yeHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE

r'mApoKCuaa IIMHKa C paCTBOpaMHM KHCIIOT H menoqeﬁ, IMPOBCACHUC OIIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUIUN
(ropenue, peakinu pas3ioKeHUs, COSTUHEHNU).

Mestcnpeomemmnuie ceasu

Peanmnsanpss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBIISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJIA, JJEKTPUYECKUN 3apsl, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKasl peaKUMs

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XAMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, KM, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKH U

BUJIa XUMHUYECKOMN CBSI3H.
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Knaccudukaiys 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEMIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJIAaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukarys XuMAYECKUX Peakuid Mo Pa3TuIHBIM MMPU3HAKAM (TI0 YHUCITY
U COCTaBy YYAaCTBYIOIIMX B PEaKIMM BEHIECTB, MO TEIIOBOMY 3(deKkTy, 1o
M3MEHCHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsiTue o ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusix. [IoHsITHEe 0 TOMOTreHHBIX M TeTEePOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHMYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHUM
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OaaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katronbl, aHnoHbl. MeXaHu3M OuCCOLMAlUM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
XUMHUYECKOM cBsizu. CteneHb aucconuanui. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiiun nonHOoro ooMeHa. Y ClIoBHS MPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUN 00 AIEKTPOIUTHIECKOM
nuccorumanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuyeckuui IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEaKIuu

OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIECIOBAHUE AIIEKTPOIPOBOTHOCTH
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pacTBOPOB BEWIECTB, IMpOLECCAa JIUCCOUMAIMU KHCIOT, MIEIOYEe U COJIeH
(BO3MOXXHO  HCMOJB30BAHME  BUJEO MaTEpPHAOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHHWS  peakuWid HOHHOIOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ OPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peaklMHu pa3yIoKEHHs, COCUHEHUS), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOMIbIO KAYECTBEHHBIX pEaKIUMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJyuibl 1 X COeIMHEHHUS

OOmasi xapakTepucThkKa rajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MpPHUMEPE  XJOpa
(B3auMoOJIeliCTBUE C MeTallaMH, HeMeTaJylaMH, IIejouaMu). XJIOPOBOJOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IOJYyYECHHUE, NMpUMEHEHHE. [lericTBue
XJIOpa ¥ XJIOPOBOAOpOZA Ha OpPraHM3M 4YesoBeKa. BakHeWluume XJIOpuabl U HX
HaxO0XJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (PpuU3MyecKue CBONCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (u3MUeCKue W XHUMHYECKHE CBOWMCTBa (00mIME Kak
OpeCTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeakllvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKIUS Ha
cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MpUpOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,

3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.
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OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIECHHS. A30T, PACIpPOCTPAHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUYECKHAE CBOMCTBA, TOJydeHrne u nmpuMeHerne. Com aMMOHWS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (QU3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U Clenu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTponHeie Mojudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3nIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GpocdaToB B Ka4ECTBE MUHEPATBHBIX YI0OpEHUH.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHYECKHE
cBoiictBa. Ancopbuusi. Kpyrosopot yriaepona B npupoae. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHUE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoresa riao6albHOrO TOTEIVICHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa ¥ €€ conM, uX (PU3NUeCKue U XUMHYECKHUE CBOMCTBA,
nojayyeHue u TpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHBIC MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.

IToHsaTHe 0 OMOJIOTMYECKH BaKHBIX BCIICCTBAX: JKHUPAX, 6em<ax, YIIICBOJAAax — U UX
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ponM B JKHM3HM 4elIOBEKa. MarepuaibHOe €IMHCTBO OPraHUYECKHX W
HEOPTaHUYECKUX COCIUHEHHUI.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOuue mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemuueBoil kucnote. CHIMKaThl, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEeMEeHT, O0eToH, kene300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIOTHI,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKLMN Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpakarolue (PU3MYECKUE M XUMUYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOIB30BAaHUE BHUICOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa IO JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YYEHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIIOTHI, MPOBEJCHUE KAUeCTBEHHON PEaKInK Ha Cybdar-
MOH M HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HUYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3MOKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), 00pa3iaMyi a30THBIX M (POChHOPHBIX yIOOpPEHUM, MOJIydeHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IMPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Nmpu3HaAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YECHHE Mozenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHUCTBOM NPOTHBOTa3a, MoJyuyeHue, coOupaHue, pacrio3HaBaHUE W M3YYCHHE

CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEakluii Ha KapOoHAT H
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CUJIMKAT-WOHBl W HW3yYEHHE MNPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBINIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeEMETAIUTbl U UX COCIMHEHUS.

Metajibl 4 X COeIMHEHHUS

OO01mast xapakTepUCTHUKAa XUMMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxenus B llepmogmyeckor cucremMe xumudeckux daemeHTtoB . W.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeETaJUIOB. MeTrayundeckasl CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEmIETKA.  DJIEKTPOXUMHUYECKUH  pAll
HanpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O0mue
criocoObl MosiydeHuss MeTayioB. lloHATHE O KOPpPO3MM METAJIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilesnoynble mMeTauibl: NOJIOKEeHKUE B [leproanueckoil cucteMe XUMUYECKUX
sanemenToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
dusnueckre U XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpust U Kanust). OKCUIbI U
TUAPOKCUIBl HATpus MW Kauus. [IpuMeHeHue IIeIOYHBIX METALUIOB U HX
COCIVHEHNH.

[Ilenouyno3eMenpHbIE META/UIBl MAarHMM W KaJbLUWM: TIOJOXKEHUE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. MI. MenneneeBa, crpoeHune
UX aTOMOB, HaXOKJIeHHUE B IIpupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxseimme coeauHeHMs Kanblus (OKCHUI, THUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.

AJOMUHHUI: TI0JI0keHUE B [lepuoanueckoi cucteMe XMMUYECKUX SJIEMEHTOB
. N. MenneneeBa, CTpoOeHHUE aToma, HaxOXAeHHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA amtOMUHMS. AMGOTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
AITFOMHUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JE€MEHTOB /1.

. MenngeneeBa, CTpOCHHE aTOMa, HAXOXJIEHUE B mpupoac. Pusnmyeckue Hu
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XUMHUUYECKUE CBOMCTBA xkene3a. OKCUbl, TuIpoKcuibl U conu xenesa (II) u xxenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C O00pa3llaMu METaUIOB M CIJIaBOB, WX (UIHYECKUMU
CBOMCTBAMH, M3yUYECHHE  PE3YyJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCITOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHJIA
KaJIblIUg WU HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXHO  HCIIOJB30BAaHWE  BHUJIEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUEeCTBEHHBIX PEAaKIM HAa MOHBI: MarHusi, KajblHUs, aJIIOMUHHUS, LIMHKA, KEJe3a
(1) u xeneza (III), meau (1I), HaOarOAEHUE M ONMCAHUE TPOLIECCOB OKPAIIMBAHUS
IUITAMEHU HWOHAMHU HaTpusl, Kalaus M Kainbluusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIPOKCHUIA ATFOMUHUS
Y TUIPOKCHJIA IMHKA, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «BakHenmue
METAJUIbI U KX COCIUHEHHUSD.

XuMHS M OKPYKAOLIAS cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momorib mpu
XUMUYECKUX OKOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (mpedenbHas J0mycTUMas
KOHIIeHTpaIus BemecTs, aanee — [1JIK). Poixs xumum B perieHnn 3KoI0ruuecKux
npooiem.

Xumuueckuii IKCnepumenm:

H3yueHHue oOpaslloB MaTepualioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemnmnuie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3eM MpU HM3y4YEeHUHM XMUMHHM B 9 Kiacce

OCyHICCTBJCTCA 4YCPC3 HCIIOJIB30BAHUC KakK O6HII/IX CCTCCTBCHHO-HAYYHBIX
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MOHSATUH, TaK U TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEIMETOB
CCTCCTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KiIacCHPUKAIMI, TEPUOAUIHOCTh, HAOIIOJACHHE,
HKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPECHHE, MOJICib, SBJICHUEC, IapHUKOBBIN
3¢h(DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
WU30TOMBI, PAJUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsiy, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTD, KpUCTAITNYSCKAas
peméTKa, CIUIaBbl, (PU3WYECKHE BEIWYUHBI, CAMHHUIIBI W3MEPECHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COMHIIE.

buonorus: ¢dorocunTes, npixanue, Omocdepa, dKOCHCTEMa, MHHEPATbHBIC
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['ecorpadms: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE IOPOIHI,

IMOJIC3HBIC UCKOIIACMBIC, TOIINIMBO, BOAHBIC PCCYPCHI.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlllecTBE MpaBWIaMd W HOPMAaMHU TMOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AINHI 00yUYaIOIIUXCS.

JIuyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOy4YarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTUBHBIX LEHHOCTHBIX OPHUEHTAIUA W
pacCIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XMMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MIEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJlay, BBIMOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ OITOM y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEAECHHE U IIOCTYIIKM CBOHUX TOBApHUILEH C NO3ULUHU

HPAaBCTBCHHLIX U IIPABOBLIX HOPM C y‘-IéTOM OCO3HaHUA HOCJ'IGI[CTBI/Iﬁ ITOCTYIIKOB;
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3) HEeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIAIOIINE
OCHOBY 11 TTIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOJIbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOIUMBIE Jisi OOBSCHEHHS HAOJIIOIaeMbIX MPOIECCOB U SIBICHUH,
MO3HAaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIMHBIMU TEXHUYECKUMU CPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEHHMIO M TO3HAHWIO, JIOOO03HATEIBHOCTh, TOTOBHOCTH H
CIHOCOOHOCTH K  €aMOOOpa3OBaHMIO, NPOEKTHOM U  HCCIEHOBATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJICICTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOMIOJICHHS TIpaBU O€30IacHOCTH TIpu  OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

S) TpPyA0BOro BOCIIUTAHUS:

WHTEpEeC K MPAKTUYECKOMY M3YYCHUIO TPOQEeCcCrii U Tpy1a pa3IudHOTo poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW MO0 XWUMHHU, OCO3HAHHBIA BBHIOOD
WHJUBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX

WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
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yCIEeIHOW POo(eCCUOHATFHON AEATEIbHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

DKOJIOTUYECKH LEJIECO00pa3HOE OTHOIICHHE K MPHUPOJAE KaK HCTOUHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHMMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3zomacHOro o0pas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYalUSX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NPUMEHATh 3HAHMS, MOJy4aeMble MPU U3YYEHUU XUMHH, HJIs
peneHns 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJIeM M MyTeHd MX pelIeHHs MOCPEACTBOM METOA0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeaIMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUMMbBIE IS
dbopMHpoBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 3TUX MPeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHHMKAaTHBHbBIC, PETYJIATUBHbBIE), KOTOpbIE OOECIeuuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOU
NEeSATETbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble Jiornueckue aeicTBuA:

YMEHUS HCIOJIb30BATh MNPHUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUU

3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATUN (BBIACISATh UX XapaKTEpHbIC
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MPU3HAKH, YCTAHABJIMBATh B3aUMOCBSI3b C JPYTMMU TMOHSTHUSMH), HUCIOJIb30BAThH
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKHUX BEIIECTB M XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MNPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOYCHHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMUYeckas QopMylia U ypaBHEHUE
XUMHUUYECKON peakiny — MpU PEIICHUH y4eOHO-MTO3HABATENbHbBIX 33j1ad, ¢ YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOILME  3aKOHOMEPHOCTH, MPUYMHHO-CICJICTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3y4aeMbIX MTPOIIECCAX U SIBJIICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpUOOpPETEHUE ONbITa M0 TUIAHUPOBAHUIO, OpPraHU3AIMH W TIPOBEJICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HabmomaTh 3a XOJOM Ipoilecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MpoJieNITaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB

(HaydHO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
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nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

YMEHUE NPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/ICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJb30BAHUS PA3IMYHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBHYIO (hOpMy TpeacTaBieHus] HHPOpMAUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a7aud HECJIOKHBIMU CXEMaMH, JruarpaMmamu,
apyrumu hopmMamu rpaduki 1 ©X KOMOWHAIIUSAMY,

YMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpolecce Y4YEOHOW U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelibl.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XoJie¢ Juajora u (WIM) AUCKYCCHH) IO
CylIecTBY  oOCyXnaemoil  Tembl, (OpPMYJIUpPOBATH CBOUM  MPEIJIOKECHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEJILHOM
JIEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a060paTOpHOI pabOTHI O HCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIEOBAaTEIbCKOM  JACSATENIbHOCTH  NpPU  pPELICHUU
BO3HMKAIOIIMX TPOoOJeM Ha OCHOBE Yy4yé€Ta OOIIMX WHTEPECOB M COTrJIAaCOBAHUS
no3uiuil (00cyXaeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIMWHAIUS
COBMECTHBIX JICUCTBHUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIe y4eOHbIe ACHCTBHSA:
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YMEHHUE CaMOCTOATENBHO OIPEICIATh LEIH AEATEIbHOCTH, IUIAHUPOBATD,
OCYUIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENIbHOCTD, BEIOMpaATh Hanboee 3pGEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
IIO3HABATENBbHBIX 33J1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TIPA  BBINIOJIHEHWM 33JaHUHA C YYETOM
MOJYYEHHs] HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUIX,
OLICHUBATh COOTBETCTBUE IMOJYYCHHOTO PE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAracMbI€ B YCIOBUHU 3aJaHUN.
HPEIMETHBIE PE3YJIBTATHBI
B cocraBe mnpeAMETHBIX peE3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
COJIepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI
JNEUCTBUN, crnenupuyecKkue [l TpeAMETHOW obnactu «XUMHS», BUIbI
JNEATEIBHOCTH 1O  IIOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAITUsIX.
K xonIy oOydenus B 8 kiacce npeMeTHbIC pe3yIbTaThl HA 6a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSTHUNA: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEILECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOJAHAS), BAJIEGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIIECHb
OKHUCJICHHS, XMMHUYECKasl PeaKIus, KiIacCU(pUKAIUS DPEaKIUi: peakiuu
COCIMHEHUSA, PEAKIUU PA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUuu
oOMeHa, 3K30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEII0BOU A((EKT peakiinm,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC

aToMa, XUMHUUYCCKaA CBsA3b, IIOJIAPHAsA M HCIIOJAPHAA KOBAJICHTHAA CBA3b,
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WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JI0Jsl BEIECTBA
(mporeHTHAsl KOHIIEHTpAaIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTHS MPU OMKUCAHUU BELIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHHS (HOpMys
BEIIECTB U YPaBHEHUIN XUMHUECKUX PEAKIINA;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENIEHb  OKHUCIICHHS  3JIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpsiBaTh cmbicin llepmomnueckoro 3akona [[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHUsI MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuunyio ¢dopmy [lepuoanueckoii
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3jaudaTh I[OHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomnueckass cucTteMa Xumudeckux diemednToB [, H.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa, o0Iee Yucao dJIESKTPOHOB
U pacrpeesicHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJacCu(pUIMPOBaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU

BEILECTB, MO TEIIOBOMY 3D PeKTy);
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® XapaKTepHu30BaTh (OMUCHIBATH) OOIIHME XMUMHYECKHUE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

® IIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMIPOTCKAHUS XUMHUYECKUX TIPEBpAlIEHUNA B
Pa3INYHBIX YCIOBUSAX;

® BBYUCIATH OTHOCHUTEIBHYIO MOJCKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

® TIPUMEHSATH OCHOBHBIC OINEPAIMU MBICIUTEIILHON JESATEIbHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMAaTHU3aluio, KJIacCU(PUKAIIUIO,
BBISIBJICHE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YYCHHSI CBOWCTB
BCIIECTB M XHWMHUYECKHX PpEaKIMi, eCTECCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peaJibHBINM U MBICIICHHBIN );

e cCjeloBaTh ~ MpaBWJiaM  TOJb30BaHMSI ~ XUMHUYECKOM  TMOCynod |
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJMYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BENIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIENOUEH U KUCIIOT C MOMOIIBIO HHANKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
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® DpACKpBIBaTh CMBIC OCHOBHBIX XWMHUYECKUX ITOHATHH: XUMWYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKITNsl, XUMUIECKast CBs3b, TEIUIOBOU ekt
peakiuu, MOJb, MOJSPHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XWMHYECKOE€ paBHOBecHe, OOpaTUMbIE W
HEOOpaTUMBbIE pEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
JIITOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAf,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHMHYECKOM PEaAKUHH, MPEAETbHO JIOMyCTUMAas
koHueHtpanus [1JIK BemiecTna;

® WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHATHU W
MIPUMEHATH T MOHITHUSA MPHU OMIMCAHUU BEIIECTB U UX NPEBPAILICHUN;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJHMKY JJIS COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® ONpEAeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY CO€IMHEHUN 1o ¢GopmyiaM, BHUA XHUMHUYECKON
CBsi3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpebl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAWHEHUM, TUI KPUCTAUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

e packpeiBaTh cwmbich llepuogmueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
Tabnuunyo Gopmy Ileprogmdeckord CUCTEMbl XUMHUYECKUX DIIEMEHTOB:

paznuyaTh TOHATHSA «rjaBHas mnoarpynma (A-rpynma)y U «modouyHas
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nonrpynna (b-rpynma)», mansie u Oonbliue NEpUONbI, COOTHOCHUTH
0003HauYeHUsl, KOTOpbIE HMEIOTCA B TEPUOJUYECKON Taldiuie, ¢
YUCIIOBBIMH ~ XapaKTEPUCTUKAMH  CTPOCHHS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] s1apa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpesiefieHie HUX IO DJJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JE€MEHTOB M MX COCAMHEHHI B
npenesiax MallbIX MEePUOIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(DHUIIMPOBATh XMMUYECKHE 3JIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XMMHUYECKHUE PEaKIUM (IO YUCIy U COCTaBYy YYacTBYIOIIMX B peaKlUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, 0 W3MEHEHUIO CTEICHEW OKUCIIECHHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CHEHUPUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CIOXKHBIX BELIECTB, IOATBEPXKAas OMNHUCAHUE
IpUMepaMu MOJIEKYJISAPHBIX W HOHHBIX YPaBHEHHMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIN;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINM HOHHOTO
oOMeHa, YypaBHEHHsS peakUui, MOATBEPKAAIOIIUX CYIIECTBOBaHUE
TeHETUYECKOM CBSI3U MEXKy BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphiBaTh CYIIHOCTH OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHiA
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEeaKIuii;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHUA,
BO3MOXXHOCTH TIPOTEKaHUs XUMHYECKHX IMPEBPAIICHUI B Pa3IUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYI0O H  MOJISIPHYIO MAacchl

BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOTO 3JIeMeHTa 10 ¢opmyre
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COEMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEaAKIIHH;

coON0JaTh  MpaBWUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO BBITIOJHEHHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TI0 TOJYyYEHHUI0O U COOMpPaHUIO0
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJAWTh  PEAKIUH, TMOATBEPXKJAIOIINE  KAYSCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYyTEM XJIOPHUI-, OpOMUII-,
uoaua-, kKapbonar-, ¢ocdar-, cuwimkar-, cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJ/IHBIX PacTBOpaxX HEOPTaHMUECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE OTEPAIIMN MBICITUTEIBHON AESITENTbHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allMI0, BbISBICHHE
NPUYUHHO-CIEICTBEHHBIX CBS3€M — /I M3YYCHHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIMii, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUSI —
HaOJII0IeHUE, U3MEPEHHEe, MOJEIUPOBAHUE, DKCHEPUMEHT (peasbHbIi U

MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HanmenoBanue KoJsmn4yecTBo yacos
Ne JuieKTpOHHbIe  (uMdpoBbIE)
pa3jieiioB U TEeM KonTpoJbHbIe IIpakTnyeckue
n/n Bceero o0pa3oBaTeJIbHbIE pecypchl
NpPOrpamMMelI padoThI padoThI
Paszgea 1. IlepBoHayaibHbIe XUMHYECKHE OHATHS
XumMusi  —  BaxKHas
00J1acTh
bubanoreka HOK
1.1 €CTECTBO3HAHMUS u 5 2
https://m.edsoo.ru/7f41837¢
MIPAKTUYECKON
NeATEIbHOCTU YeJIOBEKa
BemectBa u bubanoreka HOK
1.2 15 1
XAMUYECKHUE PEAKIINU https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20

Pa3znen 2. Ba:xxHeiimue npeacTaBuTe/id HEOPraHNYECKNX BellECTB

2.1

Bosnyx. Kucnopon.

[Toustue 00 oxcumax

bubanoreka HOK

https://m.edsoo.ru/7f41837¢c
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55 Bonopon. Ilonstue o q bubmmoreka [HOK
. KHUCJIOTaX U COJIIX https://m.edsoo.ru/7f41837¢c
Bona. PactBOpBHI.
bubnmmoreka HOK
2.3 [MousaTue o0 5 1
https://m.edsoo.ru/7f41837¢c
OCHOBAHUSIX
OcHOBHEIE KJIACCHhI
bubnmuoreka [HOK
24 HEOPraHUYECKUX 11 1
https://m.edsoo.ru/7f41837¢c
COeIMHEHNH
Hroro no pazneny 30

Pazgen 3. Ilepmoamuyeckuit 3axkoH u Ilepumoamyeckasi cucrema xumuuyeckux djiemeHroB JI. M. Menneneesa.

CTpoeHHe aToMOB. XuMH4YecKasi CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu

[lepuoanueckuii  3aKOH

u Ilepnognueckas
CUCTEMA  XHUMMYECKHUX bubamoreka HOK
>l 3JICMEHTOB . H. ’ https://m.edsoo.ru/7f41837¢c
MengeneeBa. CtpoeHue
aToMa
3.2 XuMudeckas CBs3b. 8 2 bubanoreka HOK
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OKHCIIUTEILHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE
peakuu
bubnmmoreka HOK
Hroro no pazueny 15
https://m.edsoo.ru/7f41837¢c
bubnmmoreka [HOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢c
OBILEE KOJMYECTBO 63
YACOB I10 [TIPOTPAMME
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9 KUIIACC

KoumnuecTrBo yacos JJIeKTPOHHBbIE
Ne HaumenoBanue pa3xeioB H (uu¢posbie)
Kontpoabubie IIpakTuueckue
n/n TeM MPOrPaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paszgeu 1. BemecTBo U XMMHYECKHE peaKIH
[loBTOpeHue u  yriyoOsieHue
bubinoreka LHOK
1.1 3HAHUW OCHOBHBIX pa3lelioB 5 1
https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
- OCHOBHBIC 3aKOHOMEPHOCTH A bubmmoreka [HOK
. XUMUYECKUX pEeaKUil https://m.edsoo.ru/7f41a636
DJEKTPOIUTUYECKAS
bubanoreka HOK
1.3 JACCOLMALINSL. Xumuueckue 8 1 1
https://m.edsoo.ru/7f41a636
peakIuy B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeraJsIbl M UX cOeIMHEHUS
2.1 O6mas xapakrepuctuka 4 1 bubnuoreka [HOK
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XUMHAYECKUX dJieMeHTOB VIIA-

rpynisl. ['anorens

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

OO6mas XapaKTepUCTHUKA
bubanoreka HOK
2.2 XAMUYECKHX dJIeMeHTOB VIA- 6
https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u €€ COeTMHEHUS
OOmas XapaKTEepPHUCTHKA
53 XAMHYECKHX DJIEMEHTOB VA- . bubinoreka LHOK
' rpynmbl. A3oT, dochop U ux https://m.edsoo.ru/7f41a636
COCJIMHEHMUS
Oo6mmas XapaKTEePUCTUKA
)4 XUMUYECKHX 3JIeMeHTOB IV A- g bubanoreka HOK
. rpynmbl. Yriaepoa U KpeMHUN U https://m.edsoo.ru/7f41a636
HX COCOUHCHUS
Hroro no pazaeny 25
Pa3aen 3. MeTajuibl M MX COeIMHEHMS
bubanoreka HOK
3.1 OO6mue cBOIMCTBA METAILIIOB 4
https://m.edsoo.ru/7f41a636
3.2 Baxnelimme wMetamael m ux 16 bubmmoreka HOK
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| https://m.edsoo.ru/7f41a636

COEIMHEHU
Hroro no pazneny 20
Paznen 4. XuMus 4 OKpy:Ka0Ias cpeaa
41 Bemectea wu Marepuanbl B ; bubanoreka LHOK
' JKU3HU YeI0oBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bubnmmoreka [HOK
Pe3epBHOE Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO 6

[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

oOpareHus c

71a00paTOPHBIM

8 KIIACC
KoJsmm4yecTBo yacos JJIeKTPOHHBIE
Ne Hara
uugposbie
n/ Tema ypoka Bcer Kontpoabnubl IlpakTnyeckn  HU3yUYeHH
oOpa3oBarejibHbIE
I 0 e padoThbI e padoThbI A
pecypchbl
[Ipenmer xumuu. Polib
bubnmuoreka [HOK
XUMHUHU B YKU3HU
1 https://m.edsoo.ru/ff0d210
YEJIOBEKA. Tena 151
c
BEIECTBA B
bubanoreka IHOK
IlousTHe o0 MeTomax
2 1 https://m.edsoo.ru/ff0d227
MO3HAHMS B XUMUH
e
[IpakTuueckas padora Ne
1 «IIpaBuia paGoThl B bubnuoteka HOK
naboparopun U npuémel 1 https://m.edsoo.ru/ff0d23d

Y
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000py10BaHUEM)

YucTele BemecTBa WU
CMECH. CrocoObI

pa3aeneHus CMecen

bubnmoreka [HOK
https://m.edsoo.ru/ff0d26ca

[IpakTrueckas padora Ne
2 «Pas3nenenne cmeced
(Ha mpuUMepe OYHCTKH

MTOBAPEHHOU COJIM)»

ATOMBI U MOJIEKYJIbI

XUMHUYECKHAE DIIEMEHTHI.
3Haku (CUMBOJIBI)

XUMHUYCCKUX 3JICMCHTOB

[IpocTeie W  ClOXKHBIE

BEIIECTBA

ATOMHO-MOJEKYJIAPHOE

y4eHue

bubinoreka IHOK
https://m.edsoo.ru/ff0d28c
8

bubnmmoreka [HOK
https://m.edsoo.ru/ff0d2a6¢c

bubmmoreka [HOK
https://m.edsoo.ru/ff0d2be
8

bubnmnoreka [HOK
https://m.edsoo.ru/ff0d2a6¢

bubanoreka [HOK
https://m.edsoo.ru/ff0d2d5
0
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3aKoH IIOCTOSTHCTBA

cocTaBa BEIIECTB.
bubmnoreka HOK
10 Xumudeckass  (hopmyra.
https://m.edsoo.ru/ff0d2eae
BanentHocTh aTOMOB
XUMHUYECKHX DJIICMEHTOB
OtHocuTeabHAsE aTOMHas bubanoreka IHOK
11 macca. OtHOCUTENbHASA https://m.edsoo.ru/ff0d323
MOJICKYJIsIpHAs Macca C
MaccoBas JIOJISt bubanoreka IHOK
12 XHMHYECKOTO DJIEMEHTA B https://m.edsoo.ru/ff0d350
COETUHEHUU C
bubmmoreka [HOK
KomnuectBO  BemiecTna.
13 https://m.edsoo.ru/ff0d523
Mons. Mounsipaast macca 0
duznueckue u
bubanoreka [HOK
14 XUMHUYECKUE SIBJICHUS.
https://m.edsoo.ru/ff0d37fa
XUMHYECKAs] peaKkus
15 IIpu3naku wu  ycnoBus bubnnoreka [HOK
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IMPOTCKAHUA XUMHUYICCKUX

https://m.edsoo.ru/ff0d3al

peakun 6

3aKkoH COXpaHEHUS bubnuortexa LHOK
16 MacChl BEILECTB. https://m.edsoo.ru/ff0d3b8

XHAMHUYECKHUE YPABHCHUS 8

Brruucnenus

KOJIMYECTBA, MacChl bubinoreka IHOK
17 BEILIECTBA o https://m.edsoo.ru/ff0d570

YpaBHEHUSIM 8

XUMHUYECKUX pPEAKIUN

Knaccuduxanus

XUMHAYECKUX  pEaKIHi G morexa LIOK
18 (coenuuenus,

https://m.edsoo.ru/ff0d3f34

Pa3NoXKEeHHs,

3aMeleHus, 0OMeHa)

M. B. JlomonocoB — bubanoTreka [HOK
19 YUEHBIA-IHIUKIIONEANCT. https://m.edsoo.ru/ff0d40c

O0001IEeHNe u

4
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cUcTeMaTH3anusd 3HAHUU

KontposbHas padora Nel

bubmmnoreka HOK

20 nmo teMe «Bemectsa u https://m.edsoo.ru/ff0d429

XUMHUYECKUE PEAKIIAND) 0

Bo3nyx — cmech rasos.

bubinoreka IHOK

21 Cocras PO https://m.edsoo.ru/ff0d448

Kucnopox — 31meMeHT u

npocroe BemecTBo. O30H €

dusznyecKue 51

XUMHYECKHE  CBOMCTBaA bubanoreka IHOK
22 KHUCIIOpOIa (peakiumn https://m.edsoo.ru/ff0d461

OKUCJICHUS], = TOPEHHE). 4

[Tonsitue 00 oxcumax

Crioco0b1 MOJIy4CHUS

KHCJIOpOJa B bubnuoreka [HOK
23 nabopaTopuu u https://m.edsoo.ru/ff0d497

MIPOMBIIIEHHOCTH. a

[Ipumenenune kucnopoaa
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TenoBoi ekt

XUMHUYECKOM pPCaKOunu,

ITOHSTHE 0 bubanoreka LHOK
24 TEPMOXUMHYECKOM https://m.edsoo.ru/ff0d479

YpPaBHEHHH, DBK30- H 0

SHIOTEPMUYECKUX

peaxkusax

TomnmuBo (HedTh, yroib

U MeTaH). 3arpsi3HEHHe bubnuotexa LHOK
= BO3/lyXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a

NpeIOTBPALICHHS

[IpakTuueckas padora Ne

3 o Teme «Ilomyuenue n bubnuoreka LHOK
20 coOupaHue KHUCIOpoAa, https://m.edsoo.ru/ff0d4ae2

M3y4YEHUE €TO CBOMCTB)»

Bopopon — »neMeHT u bubmmoreka [HOK
27 pocToe BEILECTBO. https://m.edsoo.ru/ff0d4dd

Haxoxnenue B ipupoie

0
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dusnueckue T

XUMHUYCCKHUC CBOMCTBA

bubmmnoreka HOK

28 https://m.edsoo.ru/ff0d4dd
Bojgopona. lIpumenenwue 0
BOJIOPO/IA -
bubnmuoreka [HOK
[lonatue o kucaOTaxX |
29 https://m.edsoo.ru/ff0d50d
COJISIX
2
bubnmuoreka [HOK
Cnioco6b1 MOJIy4CHUS
30 https://m.edsoo.ru/ff0d4dd
BOJIOpO/Jia B JabopaTopuu 0
[IpakTtuueckas padora Ne
3 4 o teme «llonyuenue n bubnuoreka LHOK
cobupanue BOJIOpPO/IA, https://m.edsoo.ru/ff0d4{42
M3yUYEHHE €TO CBOKWCTB
bubnmnoreka [HOK
MosipHbIii 00BEM Ta30B.
32 https://m.edsoo.ru/ff0d542
3akoH ABOrajipo
(5]
33 Brruucnenus 00BEMa, bubanoreka [HOK
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KOJIM4YECTBA BCIIICCTBA
rasa 1mo €ro U3BCCTHOMY
KOJIMYCCTBY BCIICCTBA

UM O0BEMY

Boerunciennas  00bEMOB

rasoB I10 YpaBHCHHIO

https://m.edsoo.ru/ff0d55a

bubanoreka IHOK

34 peakuMy Ha  OCHOBE https://m.edsoo.ru/ff0d570
3aKOHAa 00BEMHBIX 8
OTHOIIEHUH Ta30B
duU3nIecKue u bubanoreka IHOK
35 XUMUYECKUE  CBOWCTBA https://m.edsoo.ru/ff0d587
BOJIbI a
CocrtaB OCHOBaHUH. bubmmoreka [HOK
36 [lonsitue 00 https://m.edsoo.ru/ff0d59e
VMHJIUKaTOpax 2
Bopa kak pactBopuTEb. bubnmoreka [HOK
37 Haceoliiennslie u https://m.edsoo.ru/ff0dSb4
HEHACBIIIECHHBIE 0
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pacTBOPBHI. MaccoBas
T0J151 BEI[ECTBA B

pacTBope

[Ipaktrueckas padora Ne

5 o TemMe
«IIpurorosnenue
bubanoreka IHOK
38 pacTBOPOB c
https://m.edsoo.ru/ff0d5Seba
OIPENICIIEHHON MacCOBOU
J0JIE  PacTBOPEHHOTO
BEIIIECTBa»
KontposnbHas padora Ne2 bubnuoreka [HOK
39 no Tteme «Kucnopon. https://m.edsoo.ru/ff0d634
Bopopoxa. Bona» 2
Oxcupsr: COCTaB, bubmmoreka IHOK
40 KJaccuukanus, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa e
41 [Tonyuenue U bubnnoreka [HOK

XUMHUYECKHUE CBOMCTBa

https://m.edsoo.ru/ff0d664
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KHCJIOTHBIX, OCHOBHBIX H

aM(OTEPHBIX OKCUIOB

[¢)]

OcHoBaHUsL: COCTaB,
bubmmnoreka [HOK
42 Kiaccuukanus,
https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tomyuenue 151
bubnmuoreka [HOK
43 XHMHUYECKHE  CBOMNMCTBa
5 https://m.edsoo.ru/ff0d67ca
OCHOBaHUI1
KucnoTsr: COCTaB,
bubanoreka IHOK
44 KJIacCU(UKaIIUs,
https://m.edsoo.ru/ffOdfee2
HOMEHKJIATypa
[Tonmyuenue 151
bubanoreka IHOK
45 XUMHUYECKUE CBOMCTBA
https://m.edsoo.ru/ff0dfee2
KHUCJIOT
Conu (cpennue):
bubnmnoreka [HOK
HOMEHKJIATypa, CHOCOObI
46 https://m.edsoo.ru/00ad947

IMOJIY4YCHUA, XUMHUUYCCKUC

CBOMCTBa

45
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[IpakTrueckas padora Ne

6. Penrenune
AKCIEPUMEHTAIIbHBIX bubnnoreka [HOK
47 3aJau o TeMeE https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI C
HEOPTaHUYECKHUX
COEIMHEHU»
['enernueckas CBSI3b
bubnmuoreka [HOK
MEXTY KJIacCaMu
48 https://m.edsoo.ru/00ad9as
HEOPTaHUYECKHUX 0
COEIMHEHUN -
bubanoreka IHOK
O00011eHNE u
49 https://m.edsoo.ru/00ad9cb
cUcTeMaTH3anus 3HAHUN 5
KonTtponrnas padota Ne3
bubnmnoreka [HOK
no Tteme "OcHOBHBIE
50 https://m.edsoo.ru/00ad9e1

KJIaACCbl HCOPTraHUYCCKHX

coenuHeHnin"

a
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IlepBoie IIOIIBITKU

KJ1accupuKaIuu
bubmnoreka HOK
51 XUMHUYECKHUX DJIEMEHTOB.
https://m.edsoo.ru/00ad9ffa
[loratne o  rpynmax
CXOJHBIX DJIEMECHTOB
[lepuoanueckuii 3aKOH U
bubanoreka IHOK
Ilepnonnueckas cucrema
52 https://m.edsoo.ru/00adas5?2
XUMHYECKHX DJIEMECHTOB
c
. 1. MenpaeneeBa B
bubanoreka IHOK
[Tepuonsi, IPYMNIIBL,
53 https://m.edsoo.ru/00ada52
MOATPYIIIbI
C
Ctpoenue aTOMOB. bubmmoreka [HOK
54 CocTaB aTOMHBIX d1€p. https://m.edsoo.ru/00ada34
H3oTombl 2
CtpoeHue »IEKTPOHHBIX bubnmoreka [HOK
55 000J104€eK aTOMOB https://m.edsoo.ru/00ada6b
DJIEMEHTOB c

47




[Tepunoanueckoii
CHUCTEMBI . .

Menneneena

56

57

58

XapakTepucTruka

XUMHUYECKOTO 3JIEMEHTa
II0 €ro TIOJIO)KCHHUIO B
[lepnonnueckon cucreme

. 1. MenpaeneeBa

3HaueHHne

[lepnoanueckoro 3akoHa
JUISL pa3BUTHUSL HAYKU W
MIPAKTUKHU. . .
MenpaeneeB — y4€HBIN,

neaaror u rpaxjiaHuH

PesepBHbIl YPOK.
O060061meHne u
cUCTeMaTHu3alysl 3HaHUU
/ Bcepoccuiickas

poBepoyHas paborta

bubnmuoreka [HOK
https://m.edsoo.ru/00ada8?2
4

bubanoreka IHOK
https://m.edsoo.ru/00ada96

€

bubanoreka [HOK
https://m.edsoo.ru/00adb33

Y
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KontposbHas padora Ned

I10 TCMC ((CTpoeHI/Ie

bubimoreka [HOK

59 aToMma. XuMudeckast https://m.edsoo.ru/00adb48
cBs3b» / Bcepoccuiickas 6
mpoBepoyHas pabora
DIIEKTPOOTPULIATETBHOCT bubnuotexa HOK
60 b aTOMOB XHMHYECKHX https://m.edsoo.ru/00adaab
DJIEMEHTOB 8
bubanoreka IHOK
Honnas XUMHUYECKas
61 https://m.edsoo.ru/00adac3
CBSI3b
4
bubmmoreka [HOK
KoBanentHas mnonspHas
62 https://m.edsoo.ru/00adaab
XAMUYECKas CBS3b g
KoBanenTHas bubmmoreka [HOK
63 HETIOJISIpHAsE XUMHUYECKas https://m.edsoo.ru/00adaab
CBSI3b 8
64 CrterneHb OKUCIICHUS bubmmoreka [HOK

49




https://m.edsoo.ru/00adae?
8

OkucnuTensHo- bubnmoreka [HOK
65 BOCCTAHOBUTEJIHHBIE 1 https://m.edsoo.ru/00adb07
peaKuuu 6
bubnmuoreka [HOK
OkuciauTenun u
66 1 https://m.edsoo.ru/00adb07
BOCCTAHOBUTEIN .
Pe3epBHblii YPOK.
O060011eHne u
bubnmmoreka I[HOK
cucTeMaTHu3alusl 3HaHUH
67 1 https://m.edsoo.ru/00ad9cb
mo TteMe «CtpoeHue 5
aroma. XuMuueckast B
CBSI3b»
PezepBHbIii YPOK. bubmmoreka [HOK
68 O0001IeHne n 1 https://m.edsoo.ru/ff0d61c
CHCTEMAaTH3aI1s 3HAHUM 6
OBIIIEE KOJIMYECTBO 68




YACOB I1O ITPOTPAMME
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9 KUIIACC

Ne

n/n

Tema ypoka

[Teprnonnueckuit
3aKOH.
[Tepunonnueckas
CUCTEMa XUMHYECKHUX
anemenroB I .

Menpeneena

3aKOHOMEpPHOCTH B

U3MEHEHUN CBOWCTB
XUMHYECKUX
DJIEMEHTOB MEPBBIX

TPEX NEPUOIOB

KosnuecTrBo uacoB

Bcero

KoHnTpoJsbHbIE

padoThI

IIpakTH4eckue

padoThI

Jlara

U3yYeHH s

JJIeKTpOHHbIe HuGpoBbIE

oOpa3zoBarejibHbIE

pecypchbl

I[HOK
https://m.edsoo.ru/00adb59e

bubmmoreka

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

bubmmoreka

Knaccuduxanuys 51

HOMEHKJIaTypa

[HOK
https://m.edsoo.ru/00adb7e2

bubnnoreka

52




HCOPIraHNU4YCCKUX

BCIICCTB

Bunnr XUMHUYECKOHN

CBSI3H 151 THUIIbI
KPUCTAIUTMYECKUX
pEMETOK

bubnnoreka [HOK
https://m.edsoo.ru/00adbac6

KontponsHas paboTa
Nel o TeMe
«IloBTOpEHME 151
yriyoJieHue  3HaHUH
OCHOBHBIX  pa3JIeliOB

Kypca 8 Kiacca»

Knaccuduxanus
XAMHUYECKUX PEAKIUN
1o pa3IMYHbBIM

pU3HaKam

bubnuoreka I[HOK
https://m.edsoo.ru/00adbcb0

[TonsiTue o0 ckopoctu

XAMUYECKOU PEAKIMU.

bubanoreka [HOK
https://m.edsoo.ru/00adbe9a
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10

IloasTHE 0
TOMOTEHHBIX u
FeTePOreHHBIX

peaKuusx

[lonsaTne 0
XUMUYECKOM
PaBHOBECHH.
DaxTOophl, BIUAIOIINE
Ha CKOpPOCTb
XUMHUYECKON PEAKIINU
" IIOJIOKEHUE
XUMHYECKOTO

paBHOBECHUS

OKucCIUTEeNBHO-
BOCCTAHOBUTEJIbHBIC
peaxkuuun

Teopus
AIEKTPOIUTUIECKOU

Jucconuranum.

bubnuoreka I[HOK
https://m.edsoo.ru/00adc28c

bubnmnoreka I[HOK
https://m.edsoo.ru/00adcade

bubanoreka [HOK
https://m.edsoo.ru/00adcd68
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CwibHble ¥ cJa0bie

QJICKTPOJIUTLI

11

HNonnsie  ypaBHEHUS

peaKunit

bubnuoreka [HOK
https://m.edsoo.ru/00add448

12

XHUMHUYECKHE

CBOMCTBA KHCJIOT H
OCHOBaHMII B CBETE
NpeacTaBlIeHud 00
AIEKTPOJUTUIECKOU

AJucconuranmnmn

bubanoreka I[HOK
https://m.edsoo.ru/00add5d8

13

XYMMHAYECKHUE
CBOMCTBAa COJIell B
CBETE MPEACTABICHUMN
00
AJIEKTPOJIUTUYECKON

Jucconuranmnmn

bubanoreka IHOK
https://m.edsoo.ru/00add8b2

14

[Tonsite o runponuse

cojien

bubanoreka [HOK
https://m.edsoo.ru/00add9d4
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O00011IEHNE 5

15 cHCTeMaTH3aIus buomiorera HOK
_ https://m.edsoo.ru/00addd12

3HAHWI

[IpakTryeckas padora

No 1. «Pemenue bubmmoteka I[HOK
o DKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa

3a/1a49»

KonTtponbHas pabora

No2 10 TEME

«INEKTPOIUTHYECKAS bubnuoteka [HOK
17 JTUCCOLIMALINA. https://m.edsoo.ru/00addecO

XUMHUYECKHUE pEaKIUU

B PacTBOPAX»

Oo6mmas

XapaKTepUCTUKA

rajloreHoB. bubanoreka [HOK
8 XUMUYECKHE https://m.edsoo.ru/00addfe2

CBOIWCTBA HAa MpUMeEpe

XJiopa

56




XJIOpOBOJIOPOA.

Conguas KHCJIOTA,
bubmnoreka [HOK
19 XUMHUYECKUE
https://m.edsoo.ru/00adel104
CBOWCTBA, MOJYYEHHUE,
MIPUMEHCHHUE
[IpakTudeckas padota
Ne 2 o TEME
bubanoreka I[HOK
20 «Ilonyuenune consHOU
https://m.edsoo.ru/00ade348
KUCJIOThI, U3y4YEHUE €€
CBOUCTB»
Breruucienus o
YpaBHEHUSIM
XAMHUYECKUX PEAKIINM, bubmmoteka I[HOK
21
eclii OIUH u3 https://m.edsoo.ru/00ade4 88
peareHToB  J1aH B
U30BITKE
OO0mas
bubanoreka [HOK
22 XapaKTEpUCTUKA
https://m.edsoo.ru/00ade64a
DJIEMEHTOB VIA-
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23

24

TPYIIIBI

AnnoTtporHsie
MOAU(PUKALIUA  CEPBHI.
Haxoxnenue cepbl u
e€ COCAUMHEHHWHA B
MIPUPOJIE.
XUMHAYECKUE
CBOWCTBA CEPBI
CepoBojopon,
CTpOEHUE,
busnueckue 17}

XUMHYECKUE CBOUCTBA

bubnuoreka [HOK
https://m.edsoo.ru/00ade64a

bubanoreka I[HOK
https://m.edsoo.ru/00ade802

25

Oxkcusl CepBI.
Cepnas KHUCJIOTA,
busznueckue 17}
XUMHUYECKHUE
CBOICTBA,

IIPUMEHECHUE

bubnmmoreka I[HOK
https://m.edsoo.ru/00adea28
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XHUMHUYECKHE
peaxkuuu, JiexKalme B
OCHOBE
MIPOMBIIIJIEHHOTO

crocoba  TMOJy4YeHUs

bubanoreka I[HOK

26
CepHOM KHUCJIOTHI. https://m.edsoo.ru/00adec8a
XUMHUECKOE
3arpsi3HCHHE
OKPYXaIoWIIEH Cpelbl
COCJIMHEHUSMH CEPBI
Brrunucnenne
5 MacCOBOM TIOJTH bubanoreka [HOK
7
BBIXO/1a IIPOAYKTA https://m.edsoo.ru/00adec8a
peakiuu
Oo6mas
XapaKTEPUCTHKA
bubanoreka [HOK
28 AJIEMEHTOB VA-
https://m.edsoo.ru/00adeea6
IPYIIBL. As3or,

pacmpocTpaHeHue B
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npupoje, pusndeckue

u XUMHUYECKHE
CBOUCTBA
AMMuaxk, ero
busznueckue 17}
bubnuoreka I[HOK
29 XUMHUYECKUE
https://m.edsoo.ru/00adf004
CBOMCTBA, IOJIYYCHHE
Y IPUMEHEHUE
[IpakTudeckas padota
No 3 o  TEME
bubanoreka IHOK
30 «ITomyuenune
https://m.edsoo.ru/00adf180
aMMHuaka, H3y4YeHHE
€r0 CBOUCTBY»
A3oTHas Kwucjorta, e€
bubanoreka [HOK
31 dbuznyeckue 151
https://m.edsoo.ru/00adf306
XUMHWYECKHE CBOMCTBA
Hcnonb3oBaHue bubanoreka [HOK
32

HUTPATOB U  COJIEU

https://m.edsoo.ru/00adf518
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aMMOHHUSI B KayecTBe
MHUHEPATBHBIX
yIOOpEHHIA.
XUMHAUYECKOE
3arps3HEHUE
OKPYXaIoIIEH Cpebl

COCIUMHCHUAMM a30Ta

33

34

docdop. Oxcun
dbochopa (V) wm
dbochopHas kuciora,
buznueckue U
XUMHYCCKHE

CBOWCTBA, IMOJIYYEHUE

Hcnonbs3oBaHue
dbochaToB B KauecTBe
MUHEPATBHBIX
yIOOpEeHHIA.
3arpsi3HEHHE

IIPUPOIHOU cpenbl

bubnuoreka I[HOK
https://m.edsoo.ru/00adf68a

bubnmnoreka I[HOK
https://m.edsoo.ru/00adfc20
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dbocharamu

Yraepon,

PACHpOCIPHHERHE B bubnnoreka [HOK
35 npupoze, husudeckue

https://m.edsoo.ru/00adfd9c

U XUMHUYIECCKUE

CBOMCTBA

Oxcuppl yriepojaa, ux

busznueckue 17}

XUMHUYECKUE

CBOMCTBA. bubanoreka I[HOK
5 DKOJIOTHYECKHE https://m.edsoo.ru/00adfebe

poOIeMBI,

CBSI3aHHBIE C OKCHIOM

yriepoaa (IV)

VronpHas KucioTra H bubmmoreka IHOK
V7 e€ conu https://m.edsoo.ru/00ae006c
- [IpakTtrueckas pabota bubnuoteka [HOK

No 4 o TEME

https://m.edsoo.ru/00ae027¢e
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"Tlonyuyenue
YIIEKUCIIOTO rasa.
KauecTBeHHas
peaxius Ha KapOoHaT-

"

HOH

39

[lepBoHauanbHbBIC
TIOHSTHSA 00
OpraHUYECKUX
BEIIECTBAX Kak O
COEIUHEHUAX

yriiepoaa

bubanoreka I[HOK
https://m.edsoo.ru/00ae054e

40

Kpemunit  u ero

COCIUHEHNA

bubanoreka IHOK
https://m.edsoo.ru/00ae080a

41

[IpakTrueckast padbora
No 5. Pemenune
AKCIIEPUMEHTAJIBHBIX
3a71a4 10 TEME
«Baxueiimnme

HEMCTAaJ1JIbI u ux

bubanoreka [HOK
https://m.edsoo.ru/00ae0bf2
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42

COCIUHCHUA

KonTtponeHas pabora
Ne3 1o TEeMe
«Baxueiimnme

HEMETAJUIBI M HUX

COCIUHCHUA

bubnnoreka [HOK
https://m.edsoo.ru/00ae0el 8

43

44

OOmas
XapaKTEePUCTUKA
XUMHYECKHUX
AJIEMEHTOB —
METaJIJIOB.
MerTammueckasi CBSI3b
u MeTajJIndecKas
KpUCTaJlIInYecKas
peméTka. OU3n4YecKue

CBOMCTBA METAJJIOB
XUMHUUYECKHUE
CBOMCTBA METAJUIOB.

DNEKTPOXUMHUYECKUI

bubnuoreka I[HOK
https://m.edsoo.ru/00ae103e

bubanoreka [HOK
https://m.edsoo.ru/00ael 156
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pan HaIpsKEHUN

MCTaJIJIOB

Oo01me CIIOCOOBI
MOJTYYCHHUST METaJIIOB.

CrutaBel. BerauciieHus

45 110 YPaBHEHUSAM bubnuotexa [HOK
XUMUYECKUX PEAKLIHM, https://m.edsoo.ru/00ael1156
eclu OJIMH u3
pEareHToOB COACPXKHUT
npuMecH

16 [lonaTne o0 KOppO3UHU bubnuoTteka LHOK
METAaJIJIOB https://m.edsoo.ru/00ael1278

bubanoreka IHOK

47 [[{enoynble MeTaJJIbI

https://m.edsoo.ru/00ae14b2
Oxcunpl u
bubanoreka [HOK
48 TUJIPOKCUIbI HATPUSA U
https://m.edsoo.ru/00ae14b2
KaJus
49 [I{enoyHo3eMeNIbHBIE bubnmnoreka [HOK
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METAJUIBI — KAJIBIUN U

https://m.edsoo.ru/00ael5e8

Mar"auu
50 Baxneiimmue bubnuoreka [HOK
COEIMHEHNS KaJIBIUS https://m.edsoo.ru/00ael5e8
O0600111IEH1E 51
51 CHUCTEMATH3AIIUA
3HAaHUU
KécTtkocTp BOABI U
bubnuoreka I[HOK
52 COCOOBI eé
https://m.edsoo.ru/00ae 1886
yCTpaHEHUs
[IpakTrueckast padbora
No 6 1o TeMme
bubanoreka IHOK
53 "YKécTtkocTh BOABI ©
https://m.edsoo.ru/00aelae8
METO/bI ee
yCTpaHeHus "
bubanoreka [HOK
54 AroMuHUN
https://m.edsoo.ru/00aelc64
55 AmdboTepHbie bubmmoreka [HOK

66




CBOWCTBA OKCHIA WU

https://m.edsoo.ru/00aelc64

TUAPOKCHUIA
bubnuoreka [HOK
56 Kemneso
https://m.edsoo.ru/00ae1d86
Oxcubl, THAPOKCHIBI
bubanoreka I[HOK
57 u conu xeneza (II) u
https://m.edsoo.ru/00ae35e6
xenesa (111)
O0001IEeHNEe u
58 CUCTEMATH3AIUI
3HAaHUU
[IpakTrueckast padbora
No 7. Pemenne
AKCIIEPUMEHTATBLHBIX
bubanoreka IHOK
59 3a71a4 10 TEME
https://m.edsoo.ru/00ae3de8
«Baxuenmue
METaJUIbI 5 UX
COEINHEHU
60 Brruncnenus 11(0) bubanoreka [HOK

67




ypaBHEHUSIM
XUMHUYCCKUX PCaKIINM,
eclin OJINH u3
peareHToB  JaH B
N30BITKE 158)0%1

COJIEP)KUT  MPUMECH.

https://m.edsoo.ru/00ae1750

Brruuciaenus
MacCOBOM JOJIN
BBIXOJ1a MPOaYKTa
peaKIu
O600meHne "
61 CHCTEMAaTH3aIs
3HAHUM
KonTtponbHas pabora
Ne4 1(0) TEME
62 «Baxnemnmnine
METaJIIbI " X
COCTMHCHUS
63 Bemectna u buGmmoreka HOK

68




MaTepHuabl B

HOBCCI[HGBHOﬁ KHN3HHU

https://m.edsoo.ru/00ae3{50

YeJloBeKa
XHUMHUYECKOE
64 3arps3HEHUE buomoTera HOR
5 https://m.edsoo.ru/00ae4270
OKpPY’KAIOLIEN CPEeIbI
Pousb XUMUHU B
pelIeHun bubmoreka HOK
© DKOJIOTUYECKUX https://m.edsoo.ru/00ae4270
npo0iem
PesepBHbIl YPOK.
O0600111IEH1E 51 buonuoreka LHOK
0 CUCTEMaTHU3aLUs https://m.edsoo.ru/00ae0dOa
3HAHUMN
PesepBHbli YPOK.
O000111EH1E 51 bubmmoreka IHOK
o7 CUCTEMaTU3ALIMS https://m.edsoo.ru/00adb33c
3HaHUU
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PesepBHbIl YPOK.
O06001IeHNEe 5
68

CuCTréMaTu3anus

3HAHUU

OBIIEE  KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

70

bubnuoreka [HOK
https://m.edsoo.ru/00ad9cb2




71



IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUSA

8 KUIACC

OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

Kon
MPOBePsSIeMOro

pe3yJbTarTa

HpOBepHeMble NpeaAMETHLIC PE3YyJbTaTbl 0CBOCHUA
OCHOBHOM Oﬁpa3OBaTeHLHOﬁ nporpaMmbl OCHOBHOT'O

001ero odopasoBaHus

1

IIo Teme: «HCpBOHa‘{aJII)HI)IEE XUMHUYCCKUC ITOHATHA

1.1

pPacKphIBaTh CMBICII OCHOBHBIX XMMHWYECKUX TOHATHIA:
aTOM, MOJIEKYJla, XUMHUYECKUWA DJIEMEHT, MPOCTOE
BEIIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOpPOJHAs H
HEOJIHOPO/IHASA), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAs Macca, MaccoBasl J10J1s1 XUMHUYECKOIO AJIEMEHTa
B COCJMHEHUH, MOJISIPHBIA 00BbEM, XUMHUUECKasT pEaKIys,
KJIacCU(PUKalUs peaklHii: peakuu COeTUHEHHUS], PEAKIINU
pa3ioXKEeHUs, PEaKIUH 3aMEUIeHMs], peakluu OOMeHa,
9K30- U SHIAOTEPMUYECKHE PEAKIMH, TEIUIOBOM 3(PdeKT
peakuuM,  pacTBOp, MaccoBas  J0Ji1  BEUIECTBA

(mporeHTHAsI KOHIIEHTpAIHsi) B pacTBOpe

1.2

HIUIIOCTPUPOBAThL B3aMMOCBA3b OCHOBHBIX XHMMHYCCKHX
MMOHATHHA H MNPpUMCHATh OTHW IIOHATHUA IIPHU OIIMCAHUHU

BEIIECTB U UX IIPEBPALLICHUN

1.3

HCIIOJIBb30BATh XUMHUUYCCKYIO CUMBOJIMKY IJIs1 COCTABJICHUS

(GbopMyI BEelIECTB M YPABHEHU XUMUYECKUX PeaKIni

1.4

pPacKpbIBaTh CMBICI 3aKOHOB COXpPaHEHUS! MaCcChl BEUIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYeHUS,

3aKOoHa ABOrajpo
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OoNnpecACsATL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI>IX

1.5
COEJIMHEHHUSX
KJIacCU(pUIMPOBAaTh XUMUYECKHE peaknuu (M0 YHCIy |
1.6 COCTaBy y4YaCTBYIOIIMX B pPEaKIUMU BEUIECTB, IO
TerioBoMy b (PeKTy)
1 BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO
' Macchl BEIIECTB
13 BBIYHCIIATh MACCOBYIO JIOJIFO XMMHYECKOTO 3JIEMEHTa IO
. dhopmyIie CoeTMHEHMUS,
1.9 BBIYHCIIATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE
MIPUMEHSTh €CTECTBEHHOHAyYHbIE METOAbl TMO3HAHUS —
1.10 Ha0JII0/IEHUE, U3MEPEHUE, MOJCIUPOBAHHE, FIKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN )
5 [Io Teme: «BaxHenme npeacTaBUTENN HEOPTAHHUECKUX
BEILIECTB)»
51 pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHSITHM:
' OKCHJ, KUCJIOTa, OCHOBAHHE, COJIb
55 ONpENENATh NPUHAIEKHOCTD BEIIECTB K ONPEIEIEHHOMY
. KJIacCy COEJIMHEeHHM Mo GopmMyriam
2.3 KJIACCU(PHUIIMPOBATH HEOPraHUYECKHUE BEILIECTBA
XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XUMHUYECKHUE
54 CBOMCTBA BENIECTB PA3JIUYHBIX KIACCOB, MOATBEPKIast
. OMHMCaHWE TMpUMEpPaMU  MOJICKYJISIPHBIX  YpaBHEHHI
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIT
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX
2.5 KaueCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTU MPOTEKAHMS

XUMHYECKUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBUIX
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2.6

CJIEJIOBATh MPAaBHJIAM IMOJIb30BAHUS XUMHUYECKON TOCYA0M
U 71a00paTopHBIM 00OPYJOBaHHEM, a TaKXKe IpaBUIaM
oOpaimieHusi C  BEIMECTBAMH B  COOTBETCTBHH  C
WHCTPYKIIUSAMHA  TI0O  BBIMIOJHCHHIO  J1aOOPaTOPHBIX
XUMHYECKUX OMBITOB IO TMOJIYYCHHI0 U COOMPAHMIO
razoo0pa3HbIX BemIeCTB (BOJOpPOJa U  KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHONW MacCOBOM
JoJiell  pacTBOPEHHOTO  BENIECTBA, IUIAHUPOBATh M
MIPOBOJIUTH XUMUYECKUE AKCIIEPUMEHTHI 1o
pacrlo3HaBaHUIO PACTBOPOB INEJIOYEH W  KHCIOT C
MOMOIIbI0  MHIUKATOpPOB  (MakMyc, (eHomndTaieuH,

METUJIOPAHXK U JIPYTHUE)

2.7

3.1

3.2

3.3

MPOBOJIUTh  PACYETHl MO YPABHEHHUID XUMHYECKOU
peakuuu

[Io Teme: «llepmogmueckuii 3akoH u Ilepmommueckas
cucreMa xumuudeckux dieMeHToB J[. M. MeHnaeneena.
Ctpoenue atomMoB. Xumuyeckas CBA3b. OKHUCIUTEIBHO-

BOCCTAHOBHUTCJIbHBIC PCAKIIUI)

PacCKpBhIBATh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHM:
AApO aroMa, DJJIEKTPOHHBIA CJIOM aTOMa, aTOMHas
opOuTalb, pauyc aToMa, XUMUYECKasi CBSI3b, MOJISIPHAS U
HENoJIsIpHas KOBAJICHTHAs CBsI3b,
AJEKTPOOTPULIATEIBHOCTh, MOHHAsA CBSI3b, MOH, KATHOH,

AHHUOH, CTCIICHb OKHCJICHHUA
KHaCCI/I(bI/ILII/IPOBaTB XUMHUYCCKHUE DJICMCHTHI

OMHUCBHIBATH M XapaKTepu3oBaTh TabIUuHyIO GdopmMy
Ilepuoguueckol CUCTEMBI XUMHYECKHUX  DJIEMEHTOB:
pas3nuaTh MOHATHUS «TJIaBHAs MoArpynmna (Arpymnma)» u
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«moboyHass moarpynmna (brpymma)», «wmameie» U

«O0JBIINE» TEPUOIBI

packpeiBath cMbIci [lepmogmueckoro 3akona JI.M.

24 Meneneena: JEMOHCTPUPOBATH MMOHMMAHUE
. MEPUOANYECKOM 3aBUCUMOCTH CBOWMCTB XMMHYECKUX
AJIEMEHTOB OT WX MOJokeHus B [lepuoanyeckoit cucreme
COOTHOCUTH 0003Ha4YCHHsI, KOTOPbIE UMEIOTCS B TaOJIHUIIEe
«Ilepnonnueckas cucremMa XUMHUYECKHUX 3nemeHToB ..
15 MengaeneeBay € YUCIOBBIMM  XapAaKTEPHUCTUKAMHU
. CTPOCHHUSI aTOMOB XUMMUECKHUX JJIEMEHTOB (COCTaB H
3apsn A1pa, oOlIee YUCIO AJIEKTPOHOB M PACIIpE/ICIICHHE
UX TI0 3JICKTPOHHBIM CJIOSIM )
16 ONPENIENIATh CTEIEHb OKUCICHUS AJIEMEHTOB B OMHAPHBIX
. COEAMHECHUSAX
37 ONpENENATh BUJl XUMUYECKON CBsI3W (KOBAJIEHTHAs W
' MOHHAs1) B HEOPTaHUYECKUX COCTMHEHUSX
9 KIIACC
Kox IIpoBepsieMble mnpeAMeTHbIC Pe3yJbTATHI OCBOCHHS
NMpPOBEPsieMOr0  OCHOBHO# 00pa30BaTeIbHOIl NMPOrPaMMbl OCHOBHOIO
pe3yJbTara 001ero odopasoBaHus
1 ITo Teme: «BemecTBo 1 XuMHUeCKask peaKkus»
PacCKphIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX TIOHSITHUM:
pacTBop, AIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
- AJEKTPOJIUTHYECKAST JIUCCOLUMALMSA, PEAKIUU HOHHOTO

oOMeHa,  Karajau3aTop, XHMHYECKOE  paBHOBECHE,
oOpaTUMbIe u HEeoOpaTUMBbIe peakuuu,
OKHUCJTUTEIIbHOBOCCTAHOBUTEIHHBIC peaKiuu,
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1.2

OKHCIIUTEND, BOCCTaHOBUTEIb, OKHCJICHUE U
BOCCTAHOBJICHHE, AJJIOTPOIIHS, am(pOTEepHOCTb,
XUMHYECKast CBSI3b (xoBaJIEeHTHas, WOHHas,
MeTaJlJIN4ecKast), KpUCTAJUIMYECKas pEIIETKA, CILUIaBBI,

CKOPOCTb XMMHUYECKOW PEAKLINH
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX
NOHATUM W IPUMEHATH 3TH IOHATHS IPU OIHMCAHHUU

BEILIECTB U UX NPEBPAICHUN

1.3

COCTaBJIAITH ypaBHEHHUS AIEKTPOIUTUIECKON
JMCCOLIMAIMY KHCJIOT, IIeJ0oYel M COJIeH, IIOJHBIC U

COKpaIHéHHBIC YPaBHCHUA peaKuHﬁ MOHHOTO 0OMeHa

1.4

1.5

PaCKpbIBATb CYIIHOCTb OKHUCJIUTCIIBHO-
BOCCTaHOBUTCJIBHBIX peaKHI/Iﬁ oCpCaACTBOM COCTABJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

MPOBOAUTh pPAacU€Tbl MO YpPaBHEHUIO XUMHYECKOU

peakuu

2.1

Ilo Temam: «HemeTaruiel 1 X coeqnHEHU» U «MeTauibl

Hn UX COCAUHCHUA»

XapakTepu30BaTh (OMUCHIBAThH) OOIIKME U CrielupUIecKue
XUMUYECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB,
MOATBEPkKAasi ONUCAHWE NPUMEpPaMU MOJEKYJSPHBIX U
MOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX XUMHUYECKUX

peakiun

2.2

2.3

COCTaBJISITb YPAaBHEHHS PEaKUUW, MOATBEPKIAIOLINX
CYIIECTBOBAHUE F€HETUYECKOM CBSI3U MEXAY BEIIECTBAMU

Pa3JIMYHBIX KJIACCOB

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HUX
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24

CTPOCHHUA, BO3MOXHOCTHU IIPOTCKaHUsA XHUMHYCCKUX

HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

CJE0BATH MPABUIIAM I0JIb30BAHUSA XUMHUYECKOU MOCY 10U
1 J1abopaTOpHBIM O0OpYAOBaHHWEM, a TakKXKe IpaBHIaM
oOpaiieHusi €  BEIIeCTBAMHM B COOTBETCTBHHM  C
UHCTPYKIMSIMA 1O  BBINOJHEHUIO  JIaDOPaTOPHBIX
XUMHUYECKUX OIBITOB I10 TOJYYCHHUIO U COOHUPAHUIO

ra3000pa3HbIX BEIIECTB (aAMMHAKa U YTIICKHUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIINU, TOITBEPKIAIONINE KAaYeCTBEHHBIN
COCTaB pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM
nyTéM XJopun-, Opomuza, uoauia, kapOoHat, docdar,
CUJIMKAT, Cylb(aT, TUAPOKCHINOHBI, KATHOHBI aMMOHUS,
MOHBI U3YUYECHHBIX METAJJIOB, PUCYTCTBYIOIINE B BOJIHBIX

pacTBOpax HCOPraHM4ICCKHUX BCIICCTB

[To TeMe: «XuMUS U OKpY>KaroIlasi Cpeiar

3.1

3.2

PAaCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKUX MOHSITUH:

ITJIK BemiecTBa; KOppO3usi METAIIOB

OPUMEHATh  OCHOBHBIE  OTEpaIlMil  MBICIUTEIHHON
NEeSTeJIbHOCTY — aHallu3 W CHUHTE3, CpaBHEHHUE,
000011IeHHEe, CHUCTEMATHU3aLUI0, BbBIABICHUE TNPUUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JIJIST M3yUEHUSI CBOMCTB BEIIECTB
U XMMHUYECKUX pEaKlui; eCTECTBEHHOHAyYHbIE€ METO]IbI
NO3HAHUSI — HaONIoeHUe, U3MEpeHue, MOJCIMPOBaHUE,

AKCHEPUMEHT (peanbHbIN U MBICIICHHBIN )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
1 [lepBOoHaYaIbHBIE XUMHUYECKHE TOHATHS
[Ipenmer xumuu. Poiib XMMHM B KU3HM YEIOBEKa. XHUMHS B
1.1 cucreMe Hayk. Tena u BemecTtBa. OU3NUECKHUE CBOKWCTBA BEILIECTB.
ArperaTHO€ COCTOSIHUE BEILIECTB
- [IonsaTue 0 meromax MNO3HAHWS B XMMHU. UHMCThIE BEUIECTBA U
' cmecu. CriocoObl pa3zesieHust cMecei
ATOMBI W  MOJEKYJbl. XHMHUYECKHE BJIeMEHTbl. (CHMBOJBI
1.3 XUMHYECKUX 3JIEMEHTOB. [IpocThie 1 CloXKHBIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE
Xumuueckass  Qopmyna. BaneHTHOCTP aTOMOB  XMMHUYECKHX
14 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEbHAS
. atroMHasi macca. OTHOCHUTENbHAsT MOJEKYJIsipHas macca. MaccoBas
JIOJIS1 XUMHYECKOTO JIEMEHTA B COCIMHEHUU
KomnuectBo BemecrBa. Monbs. MonsipHass macca. B3aumocBs3b
1.5 KOJIMYECTBA, MACChl W 4YHCJIA CTPYKTYPHBIX €IWHHUI] BEIIECTBA.
Pacuérel mo hopmynaM XUMHUYECKUX COSTUHEHUN
DOU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMHUYECKAs peakius U €€
L6 MpU3HAKU. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XUMHUYECKHUE
. ypaBHenus. Knaccudukamuss XMMUYECKUX peakiui (CoeauHEeHus,
Pa3NIOKEHMS, 3aMeIeHuUsI, 0OMEHa)
1.7 XUMHAYECKHUMN IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOW MTOCYA0MU, C

78




npaBuwiamMu paboThl B JjabopaTopuu M mpuéMamMu OOpalleHus ¢
7abopaTopHbIM  O0OpyIOBaHMEM, M3y4YeHHE U  OMNHCAHHE
(Gu3MUecKMX CBOMCTB 0OO0pa3lOB HEOPraHWYECKUX  BEIIECTB,
HaOmoneHne ¢uznyeckux (IUIaBJI€HUE BOCKa, TasHUE JIbja,
pacTHpaHUE caxapa B CTyIKe, KHUIEHHE M KOHJACHCAlUs BOJbI) U
XUMUYECKUX (TOpPEHHE CBEUM, MPOKATMBAHUE MEAHOU MPOBOJIOKH,
B3aMMOJCHCTBHE MeJIa C KHCJOTOMN) sBICHUH, HaOJII0JACHUE U
ONMHCAaHWEe  MPU3HAKOB  MPOTEKAHUS  XUMHYECKUX  pEeaKIIuid
(pa3noxeHue caxapa, B3aUMOJCUCTBHUE CEPHOW KHUCIOTHI C
xJjopugoM  Oapusi, pasnoxeHue rugapokcuna  wmeau(ll) npu
HarpeBaHUM, B3auMO/IeHCTBHE Keme3a ¢ pacTBopoM cosiu Menu(Il),
M3yUYCHHE CIOCOOOB pasjeliecHusi cMmeced (C MOMOIIbI0 MarHuTa,
(uabTpOBaHME, BBIIAPUBAHUE, IUCTWUIALMUSA, XpomaTtorpadus),
MPOBE/ICHUE OYUCTKU IMOBAPEHHOMN COJIM, HAOJIIOJCHUE U OMUCAHUE
pe3yNbTaTOB MPOBENEHHUS OMbITa, WILIIOCTPUPYIOIMIETO 3aKOH
COXpPaHEHHUs Macchl, CO3/1aHUE Mojienei MOJIEKY

(1IapocTepIKHEBBIX )

Baxueimme npeacraBuTeN HEOPraHMYECKNX BEIIECTB

2.1

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kuciopon — 3iaeMeHT u
nmpocroe BemecTBo. HaxokneHwe kuciaopoaa B MPUPOJE,
du3nuecKrue 1 XUMUYECKHE CBOMCTBA (peakuuu ropeHusi). OKCUbl.
[Ipumenenue xkucinopoaa. CnocoObl TOMyYEHHsS] KHUCIOpoOJIa B
71a00paTopud W TMPOMBINUICHHOCTH. KpyroBopoT kuciopoja B

npupoje. O30H — aJuIOTPOITHAS MOAU(BUKAITUS KUCITOpOaa

2.2

TeroBo#t  3h(dekT XUMHUECKOW peakiuu, TEPMOXHUMHIECCKUE
ypaBHEHUS, DK30- U DHJIOTEPMHUYCCKUE PEaKIIMK. TOIINBO: yroJb U
MeTaH. 3arps3HEHHE BO3/AyXa, YCHJICHHE TapHUKOBOTO 3(ddekxra,

paspymicHruC 030HOBOTO CJIOA
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2.3

24

2.5

2.6

Bonopon — anemeHT u npoctoe BemniecTBo. HaxoxaeHue Boaopoaa B
npupojsie, (QU3MUEeCKne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE,

crocoObI noryyeHust. Kuciaotsl u conu
MonsipHbIii 00BEM ra3oB. Pacu€Tel Mo XUMUUECKUM YpaBHEHHUSM

dusnveckrue CBOKWCTBA BOJbI. Bojma kak pactBopurenb. PacTBopsl.
HacepimieHHble W HEHACBIIEHHBbIE  pacTBOpHL.  PacTBOpUMOCTH
BEHIECTB B Bojae. MaccoBass [I0Js BEIIECTBA B PacTBOpE.
XumMuueckue cBoicTBa BoAbl. OcHoBaHus. Poib pacTBOpoOB B
MpUPOJE U B KU3HU 4YelloBeKa. KpyroBopor BOAbI B MNPHUPOJIE.

3arpsi3HeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA NPUPOIHBIX BOJ

Knaccudukanuss  HEOpraHMYECKMX  COCIMHEHUH. Okcupl.
Kimaccudukanuss ~ OKCHAOB:  cojieoOpasyrommue  (OCHOBHBIC,
KUCJIOTHBIE, aM(doTepHbie) U HecosieobOpaszyronme. Homenknarypa
okcusoB. Du3MUecKue ¢ XUMHUYECKHE CBOWCTBA  OKCHUIOB.

HOHy‘-ICHI/IC OKCHIOB

2.7

OcHoBaHus. Kiaccudukanus OCHOBAaHHM: IEI04YU "
HEPACTBOPUMBIE OCHOBAaHWUsI. Homenknatypa OCHOBAHHM.
du3nveckne MW XUMHYECKHE CBOWCTBAa OCHOBaHuW. Ilosryuenue

OCHOBAHUU

2.8

Kucnorel. Knaccudukamuss kucnor. HomeHknaTypa KHUCIHOT.
dusnueckre U XUMHUYECKHE CBOICTBA KHUCJIOT. P aKTUBHOCTH

metaioB H.H. bekerosa. [Tosyuenue kuciot

2.9

2.10

2.11

Conu. Homenknarypa coneil. @u3ndeckre 1 XUMHUYECKHUE CBOMCTBA

conei. [lomyuenue cosen

I'enetnueckas CBA3b MCXKOY Kj1acCaMH HCOPraHU4YCCKUX

COEIMHEHUU

XUMHUYECKUN DKCHEPUMEHT: Ka4eCTBCHHOE OIIpeAEIICHUE
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collepKaHUsl KHUCIOpPOJa B BO3JyXe, IMOJy4YeHUEe, CcoOUpaHue,
pacno3HaBaHWE M U3YYEHHE CBOMCTB KHUCJIOpPOJA, HAOIIOJEHUE
B3aUMOJECHUCTBUS  BELIECTB C  KHCIOPOJAOM U YCIIOBUS
BO3HUKHOBEHUS U MPEKpalleHusi ropeHus (moxapa), 03HaKOMJICHUE
c oOpasllaMd OKCHUIOB U ONHCAHHE HX CBOWCTB, IMOJIyUY€HUE,
coOupaHue, pacrlo3HaBaHUE W HU3YYEHUE CBOMCTB BOJOpoOAa
(ropenue), B3aumoneicTBue Boaopoda ¢ okcugom meau(Il)
(BO3MOXKHO  HCIIOJB30BAaHUE BHUJEOMATEPHUAJIOB), HAOIIOJCHUE
oOpa3loB  BELIECTB KOJMYECTBOM | MoOsb, HCCIEIOBaHUE
0CcOOEHHOCTEM pPacTBOPEHHUS BEILECTB C pa3IMYHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OIPEHAECIEHHON
MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOACHCTBUE BOJIbI
C MeTa/ulaMH (HaTpueM U KajbliieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), ONPEIEICHUE PACTBOPOB KUCIOT U IIEI0YEH C
MOMOILBIO UHIUKATOPOB, HCCIIEJOBAHUE 00pa3I[0B HEOPTaHUUECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJIEHHE WM3MEHEHHUS OKpPaCKU
WHIMKAaTOPOB B pPacTBOpax KHUCJIOT U IIEJIOYel, H3y4YeHUE
B3aumoeicTBust okcuaa meau(ll) ¢ pactBopom cepHON KHCIIOTHI,
KUCJIOT C METAUIAMM, PEaKUWi HEUTpalU3aluu, IOJIydYeHUe
HEpPacCTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOTO METajia JPyrum
U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/ad M0 TeMe

«BaxHnenmme Kiaccbl HECOPraHUYECKUX COCTUHECHUI

3.1

ITepuomnueckuit 3akoH u llepuonnueckas cucrema XUMHUYECKHUX
snemeHToB J[.MI. MenaeneeBa. CTpoeHHE aTOMOB. XHMHUYECKasd
CBsI3b. OKUCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH

[lepBbie mOMBITKH KJIAcCU(PUKAUA XUMUYECKUX DIIEMEHTOB.
[TonsatTre o0 Tpynmax CXOJHBIX SJEMEHTOB (LIEJIOYHBIE U

MCJIOYHO3EMCIIbHBIC  MCTAJlJIbI, TIaJIOTCHbI, HWHCPTHLIC ra351).
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3.2

DONeMeHThl, KOTOpble 00pa3yloT aM@oTepHble OKCUIbI U
TUJIPOKCHUIBI

[Tepuonnueckuit 3akoH. llepuomnueckass cUCTEMAa XUMHYECKHX
3JIEMEHTOB .. Mennemneena. KopoTtkonepuoanas u
JuMHHOTIepuoaHas Gopmbl leproguueckoil cucTeMbl XUMUYECKUX
anementoB /.M. Menneneesa. Ilepuoast u rpynmnsl. Ousnyeckui
CMBICI TIOPSIAKOBOIO HOMEpa, HOMEpPOB IEpHUOJa U TPYIIIbI

SJICMCHTA

3.3

34

Crpoenne atomoB. CocTaB aTOMHBIX sAnep. M30Tonbl. DIEKTPOHBI.
CrtpoeHue 2IeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUUECKUX
aneMeHToB  Ilepmommueckonn  cucrembr .M. Menneneesa.
XapakTepuCTUKa XMMHYECKOTO JJIEMEHTA MO €ro ITOJOKEHHIO B

[Tepnoanueckon cucreme .M. Menaeneena

3aKOHOMEPHOCTH HM3MEHEHHs paJuyca aTOMOB XUMHYECKUX
JJIEMEHTOB, METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB I10
rpynmnamMm u nepuoaam. 3HaueHue Ilepmogmdeckoro 3akoHa u
Ileproauyeckol CHUCTEMBbl XUMUYECKUX DJJIEMEHTOB ISl Pa3BUTHSA

Hayku U npaktuku. .M. Menaenees — yu€Hblil U rpakIaHUH

3.5

3.6

3.7

Xumudeckas cBsizb. KoBaneHnTHas (mosisipHasi ¥ HETOJSIPHAs ) CBS3b.

9J'ICKTPOOTpI/ILIaT€J'IBHOCTB XUMHUYECKHX dJIEMEHTOB. MloHHAas CBA3b

Crenenb okucneHus. OKUCIUTEILHOBOCCTAHOBUTEIBHBIE PEAKIIUU.
IIpouiecchl  oOkuCiIEHUS UM BOCCTaHOBJCHMSA. OKHUCIUTENN W

BOCCTaHOBHUTCIIN

XUMUYECKUM  DKCIIEPUMEHT: M3y4eHHE O0Opas3loB  BEIIECTB
METAJJIOB U HEMETAJUIOB, B3aUMOJEHCTBHE THAPOKCHAA IIMHKA C
pacTBOpaMHM  KUCJIOT M  IIEJIOYeil, TMPOBEICHHE  OIbITOB,
WUTFOCTPUPYIOIIUX TPUMEPHI  OKHUCIUTEIHHO-BOCCTAHOBUTEIIbHBIX
peakuii (ropeHue, peakuy pasyiokKeHNs, COSTUHECHUS )
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9 KIIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

BGHIGCTBO N XUMHUYCCKaA PCaAKIIUsL. HOBTOpCHI/IC

1.1

1.2

[lepuonnueckuii 3akoH. Ilepuogmueckas cucTeMa XUMHYECKUX
anemeHToB /.. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHU
B U3MEHEHHUU CBOWCTB XHMHUECKHX D3JEMEHTOB IMEPBBIX TPEX
HEepUOJIOB, KalHs, KaJbLUS M UX COCAMHEHUN B COOTBETCTBUU C
MOJIO’KEHHEM 3JIeMeHTOB B Ileproanueckoil cucteMe U CTpPOCHUEM

HX aTOMOB

Crpoenue  BemiecTBa:  BUAbl  XMUMUYECKOW  CBA3U.  THUIbI
KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
THNA KPHUCTAJUIMYECKOM PEMETKM W BHJA XHUMUYECKOW CBS3H.
Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB
(MexayHapoHasi M TpUBUAJIbHAS ). XUMHUUECKUE CBOMCTBA BEIIECTB,
OTHOCAIIMNXCS K Pa3JIMYHBIM KJIACCAM HEOPTAHUYECKUX COCIMHEHU,

I'CHCTHYCCKAA CBA3b HCOPIraHNYCCKHUX BCIICCTB

1.3

1.4

Knaccudukanus XMMUYECKUX pPEaKIMil M0 pa3IMuHbIM MPU3HAKAM
(M0 4YMclly M COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEUIECTB, IO
TeIIoBOMY 3¢ (deKTy, MO H3MCHECHHIO CTCIEeHEH OKHCICHUS
XUMHUYECKUX  JJIEMEHTOB, 10 OOpaTMUMOCTH, IO  Y4YacTHUIO
KaTajau3aTopa). OK30- U SHAOTEPMUYECKHE peakiuu,
TEPMOXUMUYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTHM XMMHYECKOU
peakiuu

[TonsiTue 006 OOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX PEAKIMSIX.
[loHsiTHE O TOMOTE€HHBIX U TEeTEpOreHHbIX peakuusax. llonsrtue o
XUMUYECKOM paBHOBECUHU. DaKTOpbI, BIMSIOIIME HA CKOPOCTb

XUMHUYECKOM PCAKIUN U ITOJOKCHUEC XUMHUUYCCKOI0O paBHOBECHUSA
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1.5

OKMCIIMTEIbHO-BOCCTAHOBUTEIBLHBIC pe€aKuunm, BHGKTPOHHBIﬁ
0ajlaHC OKHMCJIUTENHLHO-BOCCTAHOBUTEIHLHOM pCaKuunm. CocraBneHnue
ypaBHCHHﬁ OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C

HCIIOJIB30BAHHUCM MCTOAA 3JICKTPOHHOTO OanaHca

1.6

Teopusa BIEKTPOJUTUYECKON UCCOIMALIMU. DJICKTPOJMUTHI U
HEAJEKTpOoauThl. KaThoHbl, aHUOHBI. MexaHu3M AHCCOIMAlUU
BEIICCTB C pA3JWYHBIMM BHUJIAMU XUMHYECKOW CBsi3u. CTeneHb
nucconuanu. CUIIbHBIE U CIa0ble 2JIEKTPOJIUTHI. Peakiiny HOHHOTO
oOmeHa. YcioBUs MPOTEKAHUSI peakluii HOHHOTO OOMEHa, TOJIHbIE
U COKpalll¢HHbIE MOHHBIE ypaBHEHHUs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBAHUM U COJICH B CBETE MPEACTABICHUN 00 AIEKTPOJIUTHIECKOMN
nuccornmanuu. KadecTBeHHble peakuvu Ha HOHBL. [loHsATHE O

TUAPOJIU3E COJIEU

1.7

XVWMHYECKHN  SKCHEPUMEHT:  O3HAKOMJICHHE C  MOJEISMHU
KPHCTAJUTMYECKUX PEMIETOK HEOPTAaHMYECKUX BEIIECTB — METAIOB
U HeMeTauioB (rpaduTa U ajiMasa), CIOKHBIX BEIIECTB (XJopuaa
HATpHsl); WCCJICIOBAaHWE 3aBUCHUMOCTH CKOPOCTH XHMHYCCKOU
peakiMu OT BO3JEUCTBHS PA3NUYHBIX (PAKTOPOB; HUCCIEIOBAHUE
AJIIEKTPOINPOBOTHOCTH PACTBOPOB BEIIECTB, MpoOIlecca JAUCCOIUAIIUN
KHUCJIOT, INejaodeil u  colle  (BO3MOXKHO  HCIOJIb30BaHHUE
BUJIEOMATEPUATIOB); TMPOBEJACHUE OMNBITOB, HWILTIOCTPUPYIOIINX
MPU3HAKK TPOTEKaHHsl peaKuuid HMOHHOro obmeHa (oOpa3zoBaHue
ocajgka, BBIJCJICHHE Ta3a, O0Opa3oBaHUE BOJBI);  OIBITOB,
WUTIOCTPUPYIOITUX TPUMEPHl  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknmmii  (TOpeHHE, pEaKkIWH  PA3jIOKEHUS, COCIUHCHUS);
pacro3HaBaHWE€  HEOPTaHMYECKUX  BEHIECTB  C  TOMOIIBIO
KaueCTBCHHBIX PEAKIM Ha WOHBI, PEIICHHUE AKCIICPUMEHTATbHBIX

3a1a4
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HemeTannel 1 ux coequHEeHUs

2.1

2.2

OO6miass xapakTepucTHKa TamoreHoB. (OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble CTeneHu oOkucieHus. CrpoeHue U
(du3rUecKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOreHOB. XUMUYECKUE
CBOMCTBa Ha TNpUMepe XJopa (B3aUMOJCICTBHE C MeTaJlJlaMH,
HEeMeTa/ulaMH, Iienodamu). XsopoBogopod. ComsHasi KUCIOTAa,
XUMUYECKUE CBOMCTBa, MOJIyueHHe, mpuMeHeHue. JleficTBue xjopa
Y XJOPOBOJOPOJIa HA OPraHU3M YEJIOBEKA. BaxkHeuIne XJIopuasl U

WX HAXOXJCHHUE B MPUPOJIE

OO6mass xapakrepuctuka 3neMeHToB VIA-rpynmsl. OcobeHHOCTH
CTPOEHHUs aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEeHHs. CTpoeHue u
(u3nuecKrue CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJAa U CEPBHI.
ANnoTponHble MOAM(PHUKAUU KHCIOpOJa MU Cepbl. XUMHUYECKHE
cBoiictBa cepbl. CepoBOJOpOA, CTPOCHHE, (PUIUYECKUE U
XUMu4eckue cBoiictBa. OKcHabl cepbl KaK MPEACTaBUTENN
KHUCJIOTHBIX OKCHI0B. CepHasi KucioTa, (pU3nveckue U XUMHUECKUe
cBoMicTBa (0OIIME KaK TMPEACTaBUTENST Kjacca KHUCIOT U
cnenuduueckue). XHUMHUYECKUE pEaKLUH, JIeKAlIUe B OCHOBE
OPOMBILUIEHHOTO  CIOcO0a  MOJIyYE€HUSI  CEpHOW  KHUCIIOTHI.
IIpumenenue. Conu CEpHOM KHUCIOTHI, KAYECTBEHHAsl pEaKUUs Ha
cyiabdar-uoH. Haxoxnenue ceppl U €€ COEOIUHEHHN B MPHUPOJE.
XHAMHUYECKOE 3arps3HEHUE OKPYKAIOUIEN Cpelbl COCIUHECHUSIMU
cepbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3JyXa U BOJAOEMOB),

CIIOCOOBI €T0 MPEOTBPAIICHHUS

2.3

OO6mrast xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTEPHBIC CTCIICHU OKHCICHHUS. A3OT,
pacmpocTpaHeHue B IPUPOE, PU3NIECKUE U XUMUYECKUE CBOWCTBA.

KpyroBopor azora B mnpupome. Ammuak, ero Qusnyeckue u
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XUMHUYECKUE CBOMCTBA, IMOJy4YeHUe U npuMeHeHne. Conu aMMOHUS,
uX (usmyeckne W XUMHUYECKHME CBOWCTBA, TMPUMEHEHHE.
KauecTBeHHass peakuys Ha MOHBI aMMOHUS. A30THAasl KHCJIOTa, €€
nojyyeHue, (U3NUECKUe M XMMHUYECKHE CBOWCTBa (00IIME Kak
IPEJCTaBUTEINS Kacca KUCIOT U crenuduueckue). Mcnonb3oBanue
HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIBHBIX YJOOPEHUI.
XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH Cpenbl COCIMHEHUSMU
a3oTa (KUCJIOTHBIE JIOKIW, 3arpsi3HEHUE BO31yXa, IIOYBBI U

BOJIOEMOB)

24

®docdop, ammorponHsie Moaudbukanuu docdopa, duznvUecKkue u
xumuueckue corctBa. Oxeun pochopa(V) u pochopnas kucnora,
du3nueckue U XMMUYECKUE CBOMCTBA, nonydeHue. Mcnonb3oBanue

(docdaToB B KauecTBE MUHEPAIBHBIX y100pEHUI

2.5

2.6

OOmass xapakrepuctuka 3yneMeHToB IVA-rpynmel. OcoOeHHOCTH
CTpPOCHHSI aTOMOB, XapaKTEpHbIE CTEMEHH OKHCICHUS. YTIEepos,
AJUTOTPOIIHbIE  MOAM(UKAIIMKM, PACTPOCTPAHCHHE B  MPHUPOJE,
dbu3uyeckre M XUMUYECKHe cBoWcTBa. AjcopOums. Kpyroopor
yriaepoaa B mpupoxae. Okcuipl yriepoaa, ux (usmueckue u
XUMUYECKHE CBOMCTBA, JICHCTBUE HA KUBBIE OPraHU3MBbI, TIOJTy4YEHUE
¥ TIPUMEHEHHEe. DKOJOTHYECKHE MPOOIEMBbI, CBSI3aHHBIE C OKCHUIOM
yraepoga(IV); rumore3a r1n00ambHOTO TOTEIJICHUS KIWMATa;
MapHUKOBBIN 3P (DEKT. YTosibHAsI KUCIOTA U €€ COJU, UX (pu3nyeckue
¥ XMMHYECKHE CBOWCTBA, MOJy4eHHe U mpuMeHeHne. KauecTBenHas
peakiusi Ha KapOoHaT-uoHbI. Vcnonb3oBaHue kapOOHATOB B OBITY,

MCIHUILIMHE, TIPOMBINIJICHHOCTH U CCJIIbLCKOM XO035IMCTBE

[lepBoHauanbHbIC MOHATUS OO0 OPraHMYECKUX BEIIECTBAX KakK O
COEAMHEHUX yriepoja (MeTaH, 3TaH, 3TWIEH, alleTUIICH, 3TaHOJI,

[IMLEPUH, YKCyCHAsl KUCIOTa). X COCTaB M XMMUYECKOE CTPOEHUE.
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2.7

2.8

[TonsiTue o0 OMONOrMUYECKH BaXKHBIX BELIECTBAX: JKHUpaX, Oelkax,
VIJIEBOJaX — M HX POJM B JKU3HU 4YeJOBEKa. MarepuaabHOoe

CANHCTBO OPTAHUYCCKHUX U HCOPTAHNYCCKUX CO€I[I/IHCHI’Iﬁ

Kpemuuii, ero ¢pusnyeckue U XUMUYECKUE CBOICTBA, MOJIyYEHUE U
npuMmeHenue. CoenuHeHuss KpeMmHHUs B mpupozae. OOmue
npencraBieHuss o0 okcuae kpemMHUsA(IV) u KpeMHHEBOW KHCIOTE.
CunukaTel, UX  HUCIOJB30BaHHE B  OBITY,  MEIUIIMHE,
MPOMBILIUICHHOCTH.  BakHellnue  CTpOUTEIbHBIE  MAaTE€pUabL:
KepaMuKa, CTEKJIO0, IIEMEHT, OeTOH, xeyie300eToH. [IpoGiembl
0€30MacHOT0  HUCIOJb30BAaHUS  CTPOUTENBHBIX MAaTE€pHaOB B

HOBCEIHEBHOU KU3HHA

XVWMHYECKUI 3KCIEPUMEHT: H3y4YeHUE 00pa3loB HEOPraHHMYECKUX
BELECTB, CBOMCTB COJISIHOW KHCJIOTBI; IPOBEAEHUE KaueCTBEHHBIX
peakinuMii Ha XJOPUA-HOHBI UM HaOMIOJICHHE TMPU3HAKOB UX
MPOTEKAHUS; OMBITHL, OTpaXarolume (QU3NYECKUEe U XUMHUYECKUE
CBOWCTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOXHO UCIIOJIb30BAHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJIEHHE C oOpa3liamMu  XJIOPUJIOB
(ramoreHusI0B); O3HAKOMJIEHWE ¢ oOpa3namMud ceppl U eé
COCIUHEHUSIMH (BO3MOXXHO HCIOJb30BAaHUE BHUIEOMATEPUATIOB);
HaOJIOJIeHUEe TIpollecca OOYIJIMBaHMUS caxapa TOJA JIEUCTBHUEM
KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI, H3YyUYEHUE XHUMHUUYECKUX
CBOMCTB  pa30aBJICHHOM  CEpHOM  KHUCIOTBI,  MPOBEACHUE
KAueCTBEHHOW pEaKUuU Ha CyJib(aT-uoH U HAOII0JEeHUE MpHU3HAKA
e MpoTeKaHus; O3HAKOMJICHUE C (PU3NUECKMMH CBOMCTBAMH a30Ta,
dochopa u uX coeauHEHUN (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), 0Opa3iiaMu a30THBIX U (HOCHOPHBIX YI0OpEHNUI;
noJiyueHue, coOupaHHe, paclo3HaBaHUE U HW3YYCHHE CBOWCTB

aMMHaKa; MpPOBCACHUC KAaYCCTBCHHbBIX peaKuHﬁ Ha MOH aMMOHUA U
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dochaT-uoH U HU3ydYeHHE  MPU3HAKOB  HUX  MPOTEKaHUS,
B3aMMOJEHUCTBUE KOHIEHTPUPOBAHHON a30THOW KHCIJIOTBI C MEJIBIO
(BO3MOHO HCIOJIb30BAaHUE BUICOMATEPUATIOB); U3yUE€HUE MOJIeeH
KPUCTAUIMYECKUX  peIETOK  anMasza, rpaduta, QyiuiepeHa;
O3HAaKOMJIEHUE C IPOLIECCOM aJACOPOLUU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOrasa; MOJyYEHUE,
coOupaHue, pacro3HaBaHUE U U3yUYE€HUE CBOMCTB yIIEKUCIIOTO rasa;
POBE/ICHUE KAaUeCTBEHHBIX PEaKlUii Ha KapOOHAT- U CUIIMKAT-UOHBI
U U3y4YCHHE IIPU3HAKOB MX IIPOTEKAaHMs; O3HAKOMIICHHE C
MPOAYKIMEN CUJIMKaTHOMN IIPOMBIIUICHHOCTH; pelieHue
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BaykHeuIe HeMEeTaJUIbl U X

COCOAUHCHUA

MeTayuiel 1 UX COCAUHCHUA

3.1

OO6mrast XxapakTepuCTUKa XUMUYECKHUX JJIEMEHTOB — METaJUIOB Ha
OCHOBAaHUWU MX MOJ0XeHUs B [lepruoandeckoit cucteMe XMMHUYECKUX
anementoB J[.MI. MennaeneeBa u ctpoeHusi atoMoB. CTpoeHue
METaJJIOB. Meraunueckas CBSI3b 151 MeTaJUInYecKas
KpUCTAININYECKAs! PEIIETKA. DIEKTPOXUMHUUECKUN Pl HAPSIKEHUN

MCTAJIJIOB

3.2

3.3

dusnyeckre U XUMHUYECKHE CBOMCTBA MeTajiaoB. OOIMe CrocoObl
MoJIydeHus: MeTaJioB. IToHSATHE O KOPPO3WH METAIJIOB, OCHOBHBIC
CrocoObl  3amuThl MX OT Koppo3uu. CrmiaBbl (CTanb, YYyTYH,
TIOpATIOMUHUNA, OpoH3a) ©W HUX NOpUMEHEHWe B OBITY U

ITPOMBIINIJICHHOCTH

[llenounsle merayuibl: Mnojoxenue B Ilepuogmueckon cucreme
xumudueckux asnemeHTtoB /.M. MenneneeBa; cTpoeHHE WX aTOMOB;
HaxoXJIeHue B npupojae. dusnueckue 1 XuMUUYECKUe CBOWMCTBA (Ha

npuMepe Hatpust U Kaiust). OKCUIIbI U TUIPOKCUIBI HATPUS U KaIusl.
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HpI/IMCHeHI/Ie ILIEJIOYHBIX METAJJIOB U UX COCIMHCHUMN

3.4

[IlenouyHO3€MENBHBIE METAJUIBI MAarHU M KaJblMi: TMOJIOKCHUE B
Ileppogmueckoir  cucreme  XUMHYECKHX  diemeHToB  JI.H.
MenpeneeBa; CTPOCHME HX aTOMOB; HAaXOXJIECHUE B MIPUPOJE.
OU3MYECKUE W XUMHUYECKHE CBOMCTBA MarHusg W  KaJbIUS.
Baxnelimme coeguHeHus] Kanblus (OKCUZ, TUIPOKCHUI, COJIH).

JXKécTkocTb BOJBI U CITOCOOBI €€ YCTpaHEHUS

3.5

Anromunmil: nonokeHue B Ilepuoaudeckoil CUCTEME XHMHUYECKHX
anemeHToB J[.MI. MenpeneeBa; CTpOCHME aToOMa; HAXOXKICHUE B
npupone. DPH3MUECKME UM XMMHYECKHE CBOWCTBA  AJIOMHHHSL.

AM(l)OTGpHBIG CBOMCTBaA OKCHJAa U THUAPOKCHUAA A TFOMHUHUA

3.6

3.7

XKenezo: mnonoxenune B Ilepuonnyueckoi cUCTEME XHUMHUYECKHX
anemeHToB J[.MI. MenaeneeBa; CTpoe€HHE aTOMa; HAXOXICHHUE B
npupozae. Ouznueckue U XUMHUUECKHE CBOMCTBA xene3a. OKCUbI,
ruapokcuisl U conu xeneza(ll) u xenesa(Ill), ux cocras, cBoicTBA

U TIOJTyYEHHE

XUMUYECKHUIN DKCIIEPUMEHT: 03HaKOMJICHUE C o0pa3laMyu METaJIOB
U CIUIaBOB, UX (YU3UYSCKHUMHU CBOWMCTBAMHU; U3YyUYCHHE PE3yJIbTATOB
KOppO3uun METaJJIOB (BO3MOKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), OCOOEHHOCTEH  B3aUMOJACHCTBUS  OKCHJA
KaJIbIIUS W HATpUs C BOJOM (BO3MOXHO  HCIIOJb30BaHUC
BHUJICOMATEPHUAJIOB); HCCJIEAOBAaHUE CBOMCTB KECTKOM  BOJBI;
mporiecca rOpeHus kKejie3a B KUCIopoie (BO3MOKHO MCITOIb30BaHUE
BUJEOMATEpHUaoB); MPU3HAKOB  MPOTEKAHUS  Kaue€CTBEHHBIX
peakiuii Ha MOHBI (MarHus, KaJbIUs, allFOMUHUS, ITUHKa, sxene3a(ll)
n okenesa(Ill), menu(Il); HabmomeHne W omMHCaHWE IMPOIIECCOB
OKpaIlllMBaHUSl TIJIJAMEHM HWOHAMHU HATpHUs, Kalusg W KalblUs

(BO3BMOXKHO HCHOJIb30BAHHE BUJIEOMATEPUAIIOB); HCCIIEIOBaHUE
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4.1

aM(I)OTCpHBIX CBOMCTB T'MApOKCHuIa AJIOMHUHHUA W THAPOKCHAA
IMUHKA; pCIICHUC SKCIICPUMCHTAJILHBIX 3aJ1a4 110 TEMC «Baxneiimue

METaJJIbl U UX COCTUHEHUS
XuMHsS M OKpY>Karolias cpeia

Hosble Marepuasnbl ¥ TeXHOJIOTMM. BemjectBa M Marephaibl B
IIOBCETHEBHOMN KU3HU 4YeJoBeKa. XUMUSA U 310poBbe. besomnacHoe
HCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakuuii B ObITy. [lepBas

ImoMoIib IIpU XUMHYCCKHUX OXKOT'aX U OTPABJICHHUAX

4.2

4.3

OCHOBBI PKOJIOTUYECKON T'PaMOTHOCTU. XHUMHUYECKOE 3arpsi3HEHUE
okpyxaromei cpensl [IJIK. Ponb XxuMnun B pelieHur 3KOJIOTHUECKUAX
npobsiem. IlpuponHble  HUCTOYHHMKHA  YIJIEBOAOPOAOB  (Yrodib,
MPUPOJHBIA Ta3, HEPTH), MPOJYKTHI UX IMEepepabOTKH, UX POJIb B
OBITY U IPOMBIIIEHHOCTH

XUMUYECKUN JKCIEPUMEHT: H3yuYeHHEe OoOpas3loB MaTepuajioB

(CTGKHO, CILIIaBblI MCTAJIJIOB, ITIOJJMMCPHBIC MaTepI/IaJ'IBI)
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HHPOBEPSEMBIE HA OI'D 11O XUMHUHU TPEBOBAHHUSA K

PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPoBEPAEMOT0

TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUA K npeaIMeTHbIM
pe3yiabTaraM 0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOW MPOrpaMMbl OCHOBHOTO 00MIEro

oOpa3zoBanus Ha ocHoBe PT'OC

IIpencrasienue:

1.1

1.2

O TO3HABAEMOCTH SBJECHHUN MPUPOAbI, HNOHUMAHUE
O00OBEKTUBHOM 3HAYMMOCTH OCHOB XMMUUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, KOMIIOHEHTA
oOmmiei KyJbTyphl W MNPAKTUYECKOU  JIESITEIBHOCTH
YyelioBeKa B YCJOBHUSIX  COBPEMEHHOrO0  OOIIECTBa;
IIOHMMAaHWE MECTa XUMHUHU CPEAU JNPYIMX €CTECTBEHHBIX
HayK

O HAy4yHbIX METOAAX TMO3HaHWS, B TOM YHUCIE
DKCIIEPUMEHTAJIBHBIX M TEOPETHYECKUX  METOoAax
WCCIICIOBAHUSl BEIIECTB W  HW3YUYEHUS XUMHUYECKHX
peaKkIuii; yMEHUE HUCIOIb30BaTh MOJIETH JIJIsl O0BSICHEHUS

CTPOCHHUA aTOMOB K MOJICKYJI

1.3

o chepax mpodecCHoOHANBHON EATCIbHOCTH, CBSI3aHHBIX
C XUMHCH W  COBPEMCHHBIMH  TCXHOJIOTHSMH,
OCHOBaHHBIMU Ha JOCTH)KCHHUSX XHUMHYCCKOW HAYKH, YTO
MO3BOJIUT OOYYAIOIIMMCS pPacCMaTpPUBATh XHUMHIO Kak
chepy cBOeH Oymymieit npodeccuoHanIbHON
JESTSIIBHOCTH U CACJIATh OCO3HAHHBIA BHIOOP XUMHUU Kak
npoUIBLHOrO TMpeaAMeTa MpH Iepexoje Ha YPOBEHb

CpelHero o01Iero oopa3zoBaHus
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2.1

Bnagenue cucTeMoM XWMHYECKUX 3HAHUA WU YMEHHUE
MPUMEHATh CHUCTEMY XWUMHUYECKUX 3HAHWUM, KOTOpasd

BKJIFOYACT:

BOKHEUIIINE XUMHYCCKUE MOHATHUS: XUMUUYSCKUN JIEMEHT,
aToM, MOJIEKYyJIa, BEIIECTBO, MPOCTOEC U  CIOXKHOE
BEIIECTBO, OJHOPOJHAsI W  HEOAHOPOJHAS  CMECH,
OTHOCUTEJIbHBIE aTOMHAsi M  MOJICKYJISIpHAs  Macchl,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb (CpeaHsis),
XUMHUYECKasd PEaKIus, PEAKIUH COCIUHECHUS, PEAKIUU
Pa3NOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu OOMEHa,
TEIJIOBOM 3(PdeKT peakuuu, dK30- U IHAOTSPMHUUYCCKHE
peaKkuu, pacTBOp, MACCOBAs JIOJISI XUMHUYECKOTO 3JIEMEHTA
B COCIMHEHHMM, MaccoBasi JIOJsI W  MPOIEHTHAas
KOHIIEHTpaIlMs BEIIECTBA B pPacTBOpE, SApO aToma,
AIIEKTPOHHBIA CJIOM aTroMma, aroMHas OpOuTanb, paauyc
aToMa, BAJECHTHOCTb, CTENEHb OKHUCJICHUS, XUMHUYECKas
CBSI3b, DJICKTPOOTPULIATEILHOCTh, MOJIIPHAS] U HETOJIsIpHas
KOBaJICHTHAsI CBS3b, MIOHHAS CBS3b, METAJIMUCCKAS CBS3b,
KpHUCTaJIMYeCKas peméTka (aTomHas, HMOHHas,
MeTaJuIhuecKasi, MOJICKYJIApHasi), WOH, KAaTHOH, AaHHOH,
ANEKTPOJUT M HEIJNEKTPOJIMUT,  DIICKTPOJIUTHYECKAS
JIMCCOITHAITUS, PEaKIIMM MOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIC peakiuu, OKHCIIUTEITb u
BOCCTAaHOBUTEIb,  OKHCJIEHHE W  BOCCTAHOBJICHHE,
AJIEKTPOJIN3, XHUMHUYECKOS paBHOBECHE, OOpaTHMBIC U
HEOOpaTUMbIE PEaKlUHh, CKOPOCTh XMMHUYECKON peakivu,

katanu3zarop, [IJ1K, koppo3ust MmeTamioB, CILIaBbI
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2.2

2.3

OCHOBOTIOJIAralOIIME 3aKOHbI XUMUM: 3aKOH COXpaHEHUS
Maccel, nepuoanyecku 3akoH .M. MenneneeBa, 3aKoH

IIOCTOAHCTBA COCTaBa, 3aKOH ABoraszo

TCOPHUN XHUMHH: ATOMHO-MOJICKYJIIpHAs TCOPHA, TCOPHUA

SHGKTPOHHTHHCCKOﬁ AUCCouraln

3.1

3.2

BJ'IaI[eHI/Ie OCHOBaMMH XUMHYECKOMN I'paMOTHOCTH,

BKJIFOYAIOIIIEI:

YMEHHUE NPABUIBHO HCIIONb30BAaTh M3YUYEHHBIE BEIECTBA
U MaTepuasibl (B TOM 4HCIIE MUHEpalbHbIC yIOOpEHHS,
METaJUIbl ¥ CIUIABBI, TPOIYKTHI MEpepadOTKHU MPUPOIHBIX
MCTOYHHUKOB YIJIEBOJOPOJOB (YIUIs, MPUPOJHOTO Tasa,
He(TH) B OBITY, CEIbCKOM XO34HCTBE, HA IPOU3BOJICTBE U
NOHMMAHUE 3HAYEHUs KUPOB, OCJIKOB, YIJIEBOJOB IS
OpraHrh3Ma 4YeJOBEKa; YMEHUE MPOTHO3UPOBAThH BIUSHHE
BEIIECTB M XMMHYECKHMX IIPOLIECCOB HAa OpPraHU3M
YeJIOBEKa U OKPYKaIOUIYI0 MPUPOIHYIO CPEAY

YMEHUE UHTErpUpoBaTh XHMHYECKHE 3HAHUA  CO

3HAHUSIMU JAPYTUX yU4€OHBIX MPEAMETOB

3.3

34

HaJIMYUe OmbITa PadOThl C Pa3IMYHBIMH HCTOYHUKAMU
uH(pOpMaIMU MO0 XUMUU (Hay4dHas ¥ HAYYHO-TOMYJIsIpHAs
JUTEpATypa, CIOBAPH, CIIPABOYHUKU, UHTEPHET-PECYPCHI)
yMeHUE OOBEKTUBHO OLEHHUBaTh HMHPOPMALMIO O
BEUIECTBAX, WX NPEBPAUICHUSIX U  MPAKTUYECKOM
NPUMEHEHUU U YMEHHE HUCIOJb30BaTh €€ ISl PElIeHUs
y4eOHO-TI03HABATEIBLHBIX 3a/1a4

Brnanenue ocHOBaMHM — TOHSATUHHOrO  ammapara M

CHMBOJIMYCCKOI'O A3bIKa XMMHWHU AJIsI COCTAaBJICHUA (I)OpMy.TI
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HEOPraHWYECKUX BEIIECTB, YPAaBHEHHH XMMHYECKHUX
peaKkuui; OCHOBAMH  XUMHUYECKOM  HOMEHKJATYpbI
(IUPAC u TpuBHanbHON)

YMeHue OOBACHATh CBA3b IIOJIOKEHUS JJIEMEHTa B
[lepunonnueckon CUCTEME C YHUCIIOBBIMU

XapaKTCPHUCTUKAMUA CTPOCHUA aToOMOB XUMHWYCCKHUX

5 AJIEMEHTOB (COCTaB MW 3apsd  sapa, oOlmee Yucio
AIIEKTPOHOB), pacrpeneaeHueM AIIEKTPOHOB 10
HSHEPreTUYECKUM  YPOBHSM  aTOMOB TEPBBIX  TPEX
MIEPUOJIOB, KAJIKS U KaJIbIUA
IIpencraBieHre 0 NEPUOIUUYECCKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 2JIEMEHTOB (panuyc aroma,

¢ AJEKTPOOTPULIATEIBHOCTh),  MPOCTBIX U CJIOXKHBIX
BEIIECTB OT TMOJIOKEHUA 3JIeMEeHTOB B Ilepuonnueckoi
cucteMme (B MajbIX MEPHOJAX U TJIABHBIX MOJArpyMMnax) u
3JIEKTPOHHOTO CTPOCHUS aToMa

7 YMeHue kinaccuuimpoBarth:

7.1 XUMHUYECKHUE IIIEMEHTHI

7.2 HEOPTaHWYECKUE BEIIECTBA

7.3 XMMHUYECKHUE PEAKIINU

8 YMeHue onpenensTh:

. BAJICHTHOCTh UM  CTENEHb OKHUCJICHUS XHUMHYECKHX

' AJIEMEHTOB, 3apsij HOHA
0o BUJ, XHMHUYECKOM CBA3M W THUI KPUCTAINIMYECKOU
. CTPYKTYPBI B COCTMHEHUSX
- XapakTep Cpellbl B BOAHBIX pacTBOpax BeHIECTB (KUCIIOT,

OCHOBAHUI )
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8.4

OKHCIIUTCJIb U BOCCTAHOBHUTCIIb

9.1

YMeHue xapakTepu3oBaTh (PHU3NUECKHE M XUMHUUYECKHE
CBOICTBA:

MPOCTBIX BEMICCTB (KUCIOPOA, O30H, BOAOPOI, Tpadwur,
anMmas, KpeMHHH, a3oT, (ocdop, cepa, XJjop, HATpHH,

KaJIMM, MarHui, KaJblHK, ATFIOMUHHM, JKeJIe30)

9.2

9.3

CJIOKHBIX BELIECTB, B TOM YHUCJIE UX BOJHBIX PACTBOPOB
(Boa, aMMHaK, XJIOPOBOAOPOJI, CEPOBOJOPOJ, OKCHJIBI U
rugpokcuapl MetamioB [-ITA rpynm, amomMuHus, Meau
(I1), uunka, xxenesza (II u 1), okcuast yraepona (I u IV),
kpemuus (IV), azora u dochopa (III u V), cepsr (IV u
VI), cepuucras, cepHas, a3otucras, a3oTHasi, pochopHas,

YroJibHas, KpEMHHUCBAA KUCJIOTA U UX COJ'II/I)

MIPOTHO3UPOBATh U XAPAKTEPU30BATh CBOKCTBA BEILIECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS, IPUMEHEHUE
BEIIECTB B 3aBUCUMOCTH OT HUX CBOMCTB, BO3MOHOCTH
MPOTEKAHUSI XUMHUYECKUX TMPEBPALICHUN B Pa3IMYHBIX

YCIIOBUAX

10

YMeHue COCTaBJIAITDb MOJICKYJIAPHBIC u HOHHBIC

YPaBHEHMS PEAKLIM, B TOM YHCIIE:

10.1

peakIuii HOHHOTO 0OMeHa

10.2

OKHUCJIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/If/'I

10.3

10.4

WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOMCTBA HM3YUYEHHBIX
KJIaCCOB (TPYMI) HEOPTraHUYECKUX BEIIECTB
MOATBEPKAAIONMIUX TEHETUYECKYI0 B3aUMOCBSI3b MEXKIY

HUMHN

11

YMeHne BIYUCTATH (POBOJAUTH PACUETHI):
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I1.1

11.2
11.3

114

12

12.1

OTHOCUTEIBHYI0 MOJICKYJSIPHYIO W MOJIIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JOJI0O XUMHYECKOTO DJJIEMEHTAa B
COCIMHCHUHU

MacCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,

KOJIMYECTBO BEIIIECTBA U €0 Maccy, 00BbeM I'a30B

M0 YpaBHEHUSM XUMUYCCKUX PEAKIUH ¥ HAXOJHThH
KOJMYECTBO BEIECTBA, 00BEM M MAacCy PEarcHTOB WM
MPOYKTOB PEAKIIUN

Brnanenue (3HaHHE OCHOB):

OCHOBHBIMU METOaMH HAyYHOTO TTO3HAHUS
(mabmroneHue, n3MepeHue, AKCIIEPUMEHT,
MOJICITUPOBAHUE) MPU U3YYCHUN BEIIECCTB M XUMHUUYECKUX
SBJICHWH, yMeHHe CGHOpPMYIUpOBaTh MpPOOIEeMy W

MPEIVIOKUTD ITYTU €€ PEeLICHUS

12.2

Oe3omacHoM pa6OTBI C XUMHYCCKHMMH BCHICCTBAMH,

XUMHUUYECKOHN MOCYI0M 1 JJa00paTOpHBIM 000pYy10BaHUEM

12.3

13

npaBWJiaMy 0€30MacHOro0 OOpalieHus C BEIIEeCTBaMH,
UCIIOJB3YeMbIMU B TIOBCETHEBHOW JKM3HU, MpPaBUIaAMHU
MOBEJCHUS B  IEMsIX  CcOepexeHuss 370pOBbI WU
OKpYXaloUIed MNPUPOAHOM CpeAbl; MOHUMAaHUE Bpeaa
(ormacHOCTH) BO3ACWUCTBUS HAa JKUBBIE  OpPraHU3MBbI
OTpeNeEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS H
MPEOTBPAICHUS UX BPETHOTO BO3ACHCTBUS

Hanuuue mnpakTUYECKUX HABBIKOB IIJIAHUPOBAHUS U

OCYHICCTBJICHUA CJIcayrommnx XUMHUYCCKHUX

9KCIICPUMCHTOB:

13.1

HN3Yy4YCHHUC W OIIMCAaHUC (bPISI/I‘IeCKI/IX CBOMCTB BCUICCTB,
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13.2

13.3

O3HAKOMJICHHUC C (1)I/I3I/ILI€CKI/IMI/I 141 XHUMHNYCCKUMHU
ABJICHUSAMU, OIIBITHI, HIUIIOCTPUPYIOIIHC IIPU3HAKH

IMPOTCKAHUA XUMHUUYCCKHUX peaKuHﬁ

HN3YyUCHUC crroco0oB Pa3aCiICHUA cMmecen

IMOJIYUCHUC KHCIOpOAa MW H3YUYCHHC CIO CBOI?ICTB;
IMOJIY4CHHUC BOAOpOda MW  HU3YUCHHC CTO CBOﬁCTB;

IMMOJIYYCHHUC YTJICKHCIIOIO rada U M3y4CHHUC CI'o CBOﬁCTB;

IMOJIYUCHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

134

MIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM

JIOJIEN PACTBOPEHHOIO BEIIECTBA

13.5

NPUMEHEHNE WHIUKATOPOB (IaKMyca, METUJIOpaHka H
(deHondTanenHa) A ONpENENICHHUs] XapaKTepa Cpenbl B

pacTBOpax KUCJIOT U HlGJIO“IGfI

13.6

UCCIICIOBAHUE W OIMCAaHUE CBOICTB HEOPraHMYECKHX
BEIIECTB PA3JIMYHBIX KJIACCOB; M3yUEHUE B3aMMOJICHCTBUS
KHUCJIOT C METaJUTaMU, OKCUJIAMU METAJLJIOB, paCTBOPUMBIMU
U HEPACTBOPUMBIMU OCHOBAHMSIMH, COJISIMH; TMOJyYEHUE
HEpPACTBOPUMBIX  OCHOBAHW;, BBITECHEHHUE  OJHOTO
MeTajlyla JAPYrMM U3 pPacTBOpa COJIM; HCCIEIOBAHUE

aM(l)OTepHBIX CBOMCTB THAPOKCHUI0B AJIFOMUHHUA U TUHKA

13.7

13.8

pEIIEHUE  HKCIIEPUMEHTAJIBHBIX  3aJady 110  TEMaM:
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COECAUHECHUIN»;
«QNeKTpoNuTHYECKass  Jaucconuanus»;  «Baxueimue
HEMETaJUIbl U UX COCIMHEHUs»; « BakHeHme MeTasbl 1

X COCAUHCHUA»

XUMHYECKHUE AKCIIEPUMEHTHI, WJUTFOCTPUPYIOIINE

NpPU3HAKKM TPOTEKAHWS PEAKIMd HOHHOTO OOMEHA;
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KaueCTBEHHBIC PEAKIMH Ha MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax MOHBI: XJIOPHI-, OpOMUI-, HOAUI-, CyIb(dat-,
docdar-, kapOOHAT-, CHITNKAT-aHUOHBI, TUAPOKCHI-HOHBI,
KaTHOHBI aMMOHWSI, MaTrHUS, KaJIbIIHsI, aTFOMUHUS, Kelle3a

(2+) u xenesa (3+), meau (2+), uMHKA

14 YMeHue:
MPEACTABIATh PE3yJIbTAaThl JKCIIEpUMEHTa B (opme
14.1 BBIBOJIOB, JIOKAa3aTeNbCTB, TIpadWKOoB U TabiUIl U
BBISABJISITH AMIIUPUYECKUE 3aKOHOMEPHOCTH
YCTAaHABJIMBATh CBSI3U MEXKIY peajbHO HaOJIOAaeMbIMU
142 XUMHUYECKUMHU SIBIICHUSIMU 5 MpoIeCcCaMH,

MMPOUCXOJAINMMHU B MAKpPO- H MHKPOMHUPC, OOBSACHATH

NPUYUHBI MHOTOOOpa3usl BEIIECTB
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INEPEYEHDB 2JIEMEHTOB COILEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS
1 [TepBOHaYaIbHBIE XUMUYECKHUE TTOHATUS
1.1 UucTteie BemecTBa U cmecu. CnocoObl pa3aeneHus cMeceit
- ATOMBI U  MOJEKYJbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJIBI
' XUMUYECKHUX 3JIeMEHTOB. [IpocThie U CIOKHBIE BEIIECTBA.
13 Xumuyeckas  (opmyna. BalleHTHOCTh aTOMOB  XHUMHUYECKHX
' aneMeHTOB. CTENeHb OKUCIEHUS
3aKOH TMOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAsT AaTOMHAas
1.4 Macca. OTHoOcUTeNbHAsA MOJICKYJIsIpHAas Macca. MaccoBas 10Jd
XUMUYECKOTO AJIEMEHTA B COCTUHCHUH
KonuuectBo BemectBa. Monbs. MonsipHas macca. MoJisipHbIi 00BEM
1.5 razoB. B3amMoOCBs3b KOJIMYECTBA, MAacChl W YHUCIA CTPYKTYPHBIX
€JIMHUII BEIIECTBA
du3nvecKue U XMMHUUYECKUE SIBJICHUSI. XHUMHUYECKasi peakius u eé
1.6 OpPU3HAKUA. 3aKOH COXPAaHEHWS] MAacChl BEHIECTB. XUMHUYECKHUE
YpaBHEHHUS
5 Ilepuonnueckuit 3akoH u Ilepuoamdeckas cucteMa XUMHUYECKHUX
anemeHTOB /.M. MenneneeBa. CTpoeHrne aToMOB
Ilepponmueckuit 3akoH. Ilepuogmyeckas cuCTEMa XUMHUYECKHUX
51 anemenToB .M. MenneneeBa. llepuonpsl u rpymmsl. Ousznyeckuii
. CMBICT TOPSJIKOBOTO HOMEpPAa, HOMEPOB TMEpHOJa W TPYIIIbI
AJIEMEHTA
Crpoenne aromoB. CocTaB aTOMHBIX saep. M30Tonbl. DJIEKTPOHBL.
2.2 CtpoeHue 3JICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHUYECKHUX

anemeHTOB [lepuonnueckon cucremsel /.M. Menaeneena
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2.3

3.1

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XUMHUYECKHUX DJIEMEHTOB
MEPBbIX TPEX MEPUOAOB, Kaiuus, Kaiuplusa (paguyca aToOMOB,
JNEKTPOOTPULIATEIIBHOCTH, META/UIMYECKUX UM HEMETAIIMYECKUX
CBOMCTB) M HMX COEIMHEHUH B COOTBETCTBUM C IOJIO)KECHUEM

aneMeHToB B [leproaudeckoit cucTemMe M CTpOSHHUEM X aTOMOB
CrpoeHue BeniecTBa

Xumunueckas cBsi3b. KoBaneHnTHas (mossipHasi U HEMOJSIPHAs) CBSI3b.
DIIEKTPOOTPULIATEBHOCTh XUMUYECKUX AJEMEHTOB. lOHHAs CBS3b.

Mertamnueckast CBA3b

3.2

Turbl KPUCTAUIMYECKUX  PEMETOK (aToMHa, MOHHA,
METaJuIMYecKasi), 3aBHUCHMOCTb CBOWMCTB BEIECTBA OT THIIA

KpI/ICTaJ]J]I/I‘-IGCKOﬁ peﬂléTKI/I H BHJA XUMHYECKOM CBSI3U

4.1

Baxneiime MNpCaACTAaBUTCIIN HCOPraHU4YCCKUX BCUICCTB. HemeTtannsl

U UX COCOANHCHMUA. MeTajisl ¥ ux COCIMHCHUA

Knaccudukanus v HOMEHKIATypa HEOPTaHUYECKUX COCTUHCHUM:
OKCUJIOB (coyieo0pa3yrolire: OCHOBHBIE, KUCIOTHBIE, aM(POTEPHbIC)
MW HecoJieoOpas3yrolne; OCHOBaHWMU (MIETOYM W HEPaCTBOPUMBIE
OCHOBAaHUS); KHUCJIOT (KUCIOPOACOJAEpIKaIIMe U OECKUCIOPOIHbIE,

OJIHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCIIBIX)

4.2

4.3

du3nveckue ¢ XHUMHUYECKHUE CBOMCTBA IPOCTHIX  BEIIECTB-
HEMETaJJIOB: BOAOpOa, XJIopa, KUCIOpoaa, cephl, a3oTa, pocdopa,
yriepoa, KpeMHUsA

DOU3NYECKME U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB:
JIUTUSA, HATPUS, Kajdus, MarHus W KaJIbLHS, AJTFOMHHHUS, XKeJe3a.

DIIEKTPOXMMHUYECKNN PST HAIPSKEHU METAJIOB

4.4

DOU3NYECKME U XMMHUYECKHE CBOMCTBA BOJIOPOIHBIX COCHUHEHUMN

HEMETAJIOB: XJIOPOBOIOPO/IA, CEPOBOIOPOIA, AMMHUAKA
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4.5

4.6

Pu3N4ecKue U XMMHUYECKUE CBOWCTBA OKCHUJIOB HEMETAJIOB: CEPbI
(Iv, VI), azora(Il, IV, V), docdopa(lll, V), yrmepoma(ll, 1V),
kpemausA(IV). ITomyuenue okCcua0B HEMETAIIIIOB

XUMHUYECKUE CBOMCTBA OKCUAOB: MeTaioB IA—IIIA rpynm, nuHKa,

meau(Il) u sxenesa(Il, III). ITonyyenrue okCUIOB METaJIOB

4.7

XYMHUYECKHE CBOMCTBA OCHOBAHHUM 1 aM(OTEPHBIX TUIAPOKCHIOB (Ha
puMepe TUAPOKCUIOB aJIOMHMHMS, jKene3a, UuHKa). [lomyuenwue

OCHOBaHHM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

OOmue XUMUYECKHME CBOMCTBAa  KHUCIOT:  XJOPOBOAOPOJIHOM,
CEpPOBOJIOPOJHOM, CEpPHUCTOM, CEepHOM, a30THOH, (ocdopHOH,
KpEMHHEBOW,  yroiapHOW.  OcoOble  XMMHYECKHE  CBOMCTBa

KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KUCIIOT. [lonydeHne kucmor

4.9

OO6ume xuMUYeCKre CBOMCTBa cpeHux coneil. [lomyuenue coneit

4.10

HOHy‘-ICHI/IC, C06HpaHI/IC, pacCiio3HaBaHuc BOJOPOda, KHCJIOpOAA,

aMMUaKa, yTJIEKUCIIOro ra3a B JabopaTopun

4.11

4.12

[Tomyyenne  ammumaka, CEpHOM WU a30THOM  KHUCIOT B
MpoMBIIUIEHHOCTH. OO011I1e cCIoCO0bI MOJIyYEHUS METAIJIOB
'eHetnyeckass  CBSI3b  MEXKAY  KJacCaMM  HEOPraHMYECKHX

COEIMHEHNN

XUMHUYECKUE PEAKITNHT

5.1

Knaccudukanus XuMHUUECKUX peakiui MO pa3IuyHbIM MPU3HAKAM:
M0 YWCIYy W COCTaBy YYacTBYIOIIMX B pEAKIWW BEIIECTB, IO
TEIUIOBOMY 3(¢eKTy, MO0 HW3MEHEHHUIO CTEeNeHEeW OKHUCIICHHUS

XUMHWYCCKHUX JJICMCHTOB

5.2

TeroBoit  3PdekT XUMHUECKOW pPEakIiud, TEPMOXUMHUIECCKUE
ypaBHCHHUS. DK30- U DHAOTEPMHUUYCCKUC peaKIInH.

TepMOXI/IMI/I‘—IeCKI/Ie YPaBHCHUA
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5.3

54

5.5

OKHCANTENTbHOBOCCTAHOBUTENbHBIE — peakuuu. OKUCIUTENH U
BoccTaHOBUTENW. [Iporecchl OKHCIEHUS M BOCCTAHOBJICHUS.
DNEKTPOHHBIN OaJlaHC OKUCIIUTEIbHOBOCCTAHOBUTEIBHON pEeaKIIUU
Teopuss snexTponuTryeckol auccouuanuu. KaTnoHbl, aHHOHBI
DNEKTPONUTHI U HEANEKTPOJINThL. CHIIbHBIE U C1a0ble 3JIEKTPOJIUTHI.
Crenenp tucconuanuu

Peakuuu HOHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIUNA HOHHOTO

O6M€Ha, IIOJIHBIC " COKpaHIéHHBIe HNOHHBIC YPABHCHUA pCaKHI/Iﬁ

XuUMus U OKpy>Karolas cpeia

6.1

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HU UEJIOBEKA.
be3onacHoe wucnosib30BaHME BEWIECTB U XMUMUYECKHUX PEAKUUUA B
naboparopuu u ObITy. [lepBasi moMoIlb MPU XUMUUYECKUX OKOTrax U

OTPAaBJICHUAX

6.2

6.3

6.4

XHMMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIICH cpe/bl (KUCIOTHBIE IO,
3arps3HEHHUE TIOYBBI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro
npenoTBpanieHus [Ipeaenpras JOMycTUMAasT KOHIICHTPAIIAS BEIICCTB
(ITOAK). Ponp xXumMuum B pEHICHHUH OKOJOTUYECKUX MPOOIIEM.

VYcunenne napHukoBoro 3¢ hexra, pa3pymmeHue 030HOBOTO CIIOs

[Ipumenenue cepbl, azora, ¢ocdopa, yriaepoaa, KpeMHHUS U HUX
COEIMHEHUN B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
xo3siicTBe. llpuMeHeHHe MeTauioB W CIUIaBOB (CTallb, YYTYH,
TIOpATIOMUHUNA, OpoH3a) B OBITY M MPOMBIIIJIEHHOCTH HX
coenuHeHni. [ToHATHE O KOPPO3WH METAIOB, OCHOBHBIC CIIOCOOBI
3aIUTHI X OT KOPPO3UHU

[IpupoaHbie MCTOYHUKH YIJIEBOJOPOAOB (Yrojb, MPUPOAHBIA ra3,
He(Th), MPOAYKTHI UX MepepaboTku (OEH3UH), UX pOJib B OBITY U

IIPOMBIINIIICHHOCTH
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6.5

7.1
7.2
7.3

HCpBOHa‘{aHBHBIC IIOHATHS 00 OPra’HrMycCKUX BCIICCTBAX KaK O
COCIMHCHUAX YITICPpOJa (MeTaH, 9TaH, J5TWJICH, AlCTHJICH, JTAaHOII,
TIMICPUH, YKCYCHas KI/ICJIOTa). IlonsiTHE O OMOJOTMYECKH Ba)KHBIX
BCIICCTBAX: JKHPAX, 6€J'IKaX, YIIICBOAAX — W HUX POJIHM B JKHU3HU

YyeJIoBEKa

Pacuértnr:

o popMyTaM XUMHUECKUX COCTMHEHUI

Macchl (MacCOBOI) TOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKHUM YPABHCHHAM
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

° Xumusa, 8 xmace/ Pymuruc T.E., ®empaman OD.I°,
AxnroHepHoe obmiecTBo «M3aarenberBo «IIpocBemenne»
o Xumus, 9 xmace/ Pymutuc T'.E., ®denpaman DI,

AxkumonepHoe o0mectBo "U3sgarensctBo "lIpocBemenne”

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

o COopHUK 3amady W ynpaxHeHUHd mno xumuu: 8 kiacc/ PsboB M.A.,

N3narenbcTtBO «OK3aMeH»

o 3adetHble paboTel o xumun: § kiacc/ boposckux T.A., M3natenscTBo
«IK3aMeH»
o KoHTponbHbIE W TpoOBEpoYHBIE pPabOTHI MO XUMHHM: &8 Kiacc/

[MIunapea I'.A., aBbinoukuna C.B., M3natenbcTBO «IK3aMeH»
o Xumus. 8 Kiacc: noypouHsle miansl no yueonuky I.E. Pym3utuca, @.I'.

®enpamana/ Kaasesa M.B, M3naTenbcTBO « YUUTEIEY

o 3adetHbie paboTel o xumun: 9 kiacc/ boposckux T.A., U3narenscTBo
«IK3aMeH»
. Xumus. 9 kiacc: noypouHnsle miansl no yueonuky I.E. Pymsutuca, @.I'.

®denpamana/ Kaszera M.B, U3naTenbcTBO «YUUTEIB)»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HNHTEPHET

o Nudoypoxk. URL: https://infourok.ru/

Poccuiickas snektponHas mkona. URL: https://resh.edu.ru/
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