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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOTO O0OILEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efepalibHON paboueld IporpaMMbl BOCIIUTAHUS
W ¢ yd4€TOM KOHIICTIIIMHM TIPETNoJilaBaHusi y4eOHOTO mpeaMera «XUMHS» B
oOpasoBaTenbHbIX opranusamnusax Poccuiickoit deaeparumu.

[IporpaMmma 1Mo XuMuU Ha€T TPEACTaBICHHUE O LEJAX, OOIIeH CTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUA OOYYAIOUIUXCSA CpPEACTBAMU Yy4eOHOTO
npeamera, YCTaHABJIMBAET o0s13aTeNIbHOE IPEAMETHOE COJIEpKaHue,
MPElyCMaTPUBAET PACIpPEICICHUE €ro Mo KijlaccaM U CTPYKTYpPUPOBAHHE IIO
paszeinaM M TeMaM MPOrpamMMbl MO XUMHUHU, ONPEAENAECT KOJWYECTBEHHBIE H
Ka4€CTBEHHBIC XapaKTEPUCTUKH COIEpKaHMUS, PEKOMEHIYyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YUYEHUSI XHUMHUHA C YYETOM  MEKIOPEAMETHBIX H
BHYTPHUIPEIMETHBIX  CBSI3€HM, JIOTUKM Y4eOHOro Tpollecca, BO3PACTHBIX
0COOCHHOCTEW O00ydYarolmuxcsi, ONpenensieT BO3MOKHOCTU MpeaMera  Juis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMUM K
pe3yibTataM 00y4YeHUsI XMMUU Ha YPOBHE LIeJIed U3yUYeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON NEATETLHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTO Co/iepKaHusI.

3HaHME XHMHH CIYXUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PEHHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEePUATBLHOM E€IUHCTBE MHUpPA, BAKHYIO
pOJib UTPAOT (POPMUPYEMBIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIIX
DPHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOIO pPa3BUTHSA YEIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3ydenne Xumuu:

CIIOCOOCTBYET  pealM3aluyd  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS U
dbopMHUpOBaHUS KYJIbTYPbl JHYHOCTH, €€ 001IeH 1 (PYHKITMOHATILHON TPaMOTHOCTH,

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOy4Yarommuxcs, HABBIKOB HX CaMOCTOSITENIbHOW  Y4eOHOW  JIesITeNIbHOCTH,



HKCHEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TEILHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIILIICHUS, 3aKJIaJIbIBAET OCHOBBI
[EJI0CTHOTO B3IJIsA/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YyUaIOIINXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K NIPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

Jlanubie HampaBlieHUs B OOYYEHHH XUMHH OOECHEYMBAIOTCS CHeupUKOn
collepKaHusl ~ y4eOHOro  MpeaMeTa, KOTOpbIA  SBIAETCS  MEeAarornyecku
aJIalTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPENeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPaMMbI MO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxojaa Kk e€ m3ydeHuro. CojepikaHue CKIAIbIBACTCSd M3 CHUCTEMBbI
MOHATUN O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakuuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO IPHUHIUITY
MOCJIE0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— Y4YE€HUS O CTPOCHHUH aTOMa U XUMUYECKON CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOJIUTHYECKOW JUCCOLUMAIMU BEIIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMITUPUYECKHU
MOJTYYE€HHBIX U OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEAOBATEIBHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBITOJIHSISL (PYHKIIMU OOBSICHEHUS! U TPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TOTYUCHHS U3YUaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEICTABICHUS O XMMUYECKON COCTaBISAIONICH HayYHOW KapTUHBI MUpPA B JIOTHKE
e€ CUCTEMHOM PUPO/IbI, ICHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAUT C TMPUBICUCHHEM 3HAHUU U3
paHee M3y4YEeHHBIX YUeOHBIX mpeameToB: «Oxpykawomuii Mupy, «buomnorus. 5—7
Kiacce» U «dusuka. 7 knacey.



[Ipy w3ydyeHWHW XUMHUU TPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JeSITeIbHOCTH YeJI0BEKa M KaK OJJHOr0 U3 KOMIIOHEHTOB MUPOBOH KyJIbTYpbI. 3a1a4a
y4eOHOro MpeJMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUN —
BaXHEHIINX (PaKTOB, MOHITHIA, 3aKOHOB M TEOPETUIECKUX MOJIOKEHUHN, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIka HAayKd, B MPHUOOMICHUH K
HAYYHBIM METOJIaM TMO3HAHUS MPU W3YUYCHHH BEIIECTB U XUMUYECKUX PEaKIUi, B
(GbopMUPOBaHUY U Pa3BUTUU MTO3HABATEIBHBIX YMEHHUH U UX MPUMEHEHUH B y4eOHO-
NO03HAaBaTEJIbHON M yuyeOHO-UCCIIEJOBATEIbCKOMN AEITeIbHOCTH, OCBOCHUHU MPaBUII
0e30MmacHOro 0OpalleHus ¢ BEIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (GOpMHUPOBAHHME WHTEIJIEKTyaJIbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIAOBUAM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMS HA CHCTEMaTHYeCKoe MpuoOIIeHUE
o0ydarommxcs K CaMOCTOSITEIbHOM MO3HABaTEJIbHON JESITEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCciIoBHM, CTOCOOCTBYIONIMX MPUOOPETEHUIO 00YyUaIOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMII), UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3INYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QyHKIIMOHATIBHOM W  €CTECTBEHHO-HAy4YHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OIEHUBATH SIBICHUS
OKpY>KaIOIIEr0 MHUpPA, WCIOJIb3ys 3HAHUSA W OIBIT, MOJYYCHHbIE NMPU H3yUYEHUU
XUMHHU, TPUMEHATh UX IIPU PELIEHUH ITPOOJIEM B IOBCEIHEBHOM KU3HU U TPYI0BOU
NEeSTENbHOCTH;

— (QopmupoBaHue y OOydarolmmMxcsi TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH IKOJIOTUYECKU
1[€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUID Ha OCHOBE YCBOGHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(duis W HAmpaBIEHHOCTH AadbHEHIIEro
oOyueHus.

OO1ee yrco 4acoB, OTBEIEHHBIX JIsl U3yUYE€HUS XUMUU HA YPOBHE OCHOBHOI'O
obmrero oo6pa3oBanusi, cocrapisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4acoB (2 4aca B HEJICIIO).






COAEPKXAHME OBYUYEHUSA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tena um BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CllokKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEUHEHHH.

KomnuecTBo BemiectBa. Mosib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI] BemectBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

Pu3nuecKue U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHs] MacChl BEIECTB. XMMHUYECKHe ypaBHeHusa. Knaccudbuxanus
XUMUYECKUX peaKuil (COeTUHEHNs, Pa3I0KEHNUs, 3aMEILICHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboOThl B TaOOpaTOpUu M
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MYeCKX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOJI0JACHUE
buznyeckux (IJIaBICHHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALUSI BOJbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SIBJIICHUI, HAOIIOICHUE U
ONKMCAaHKWE MPU3HAKOB MPOTEKAHWS XMMHUUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUe THMAPOKCHIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xkene3a ¢ pactBopoM cos meau (1),
W3Y4YEHUE CIOCOOOB PAa3CIICHHUs] CMECEi: C TOMOIIBI0 MAarHuTa, (PrIbTpOBAHUE,
BbITIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH TTOBApPEHHON
CONM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEJCHMS  OIbITA,
WUTFOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX).

BaxHeilune npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopos — 3jeMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoma B Tpupoje, (GU3MUYECKUE U XUMHUYECKHE
cBoiictBa (peakinuu ropeHus). Oxcuapl. Ilpumenenune kuciopoga. CrocoOb
MOJIyYCHUs] KHUCIIOpoJa B JA0OpaToOpud U MOPOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoza B mpupoae. O30H — aTOTpoIHaAsS MOAU(PUKAIIHS KUCIOPO/IaA.



TennoBoir 3p(}eKT XUMHUYECKOW peakUuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUe
BO3/lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B NpUpoJeE,
dbu3nYecKre 1 XUMUYECKHE CBONCTBA, MPUMEHEHHE, CITOCOObI momydeHus. Kuciaorsl
Y COJIH.

Mosnsipabiii 00BEM ra3oB. Pacy€Thl M0 XUMHUUYECKUM YPaBHEHUSIM.

du3nyeckue CBOMCTBA BOAbl. Boma kak pacTtBopuTenb. PacTBOphI.
HacpllieHHbIE M HEHACBIMIEHHBIE PAacTBOpPBL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBas 1075 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoie U B XKU3HU 4YesnoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHue NpUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmueckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCUJOB:  cosieoOpasyroniue  (OCHOBHBbIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpaszyromue. HomeHnknarypa okcuaoB. Du3MUECKHE U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Krmaccudukanmst ocHOBaHM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHuil. PU3NYECKHE M XHMHYECKHUE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn aktuBHoctm metaimnoB H. H. bekerosa.
[lony4denue KACIIOT.

Conu. HomeHnknarypa coiseil. @U3NYECKHE U XMMHYECKUE CBOWCTBA COJICH.
[Tosyuenue conen.

['eHeTnueckas CBS3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUIM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJECIICHUE COEPKaHUsl KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWEe M M3Y4YEHHE CBONCTB KHUCIOPOJa, HaOIIOJEeHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M YCJIOBUA BO3HUKHOBEHUS W
MpeKpalleHus ropeHus (oxapa), 03HaKOMJIEHHE C 00pa3aMU OKCHJIOB M OTMCaHUE
WX CBOMCTB, IMOJy4YeHUE, coOMpaHHe, paclo3HABAHUE U U3YUYEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTBue Boaopoaa ¢ okcuaom meau (1) (BozmoxuHo
WCIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOEHUE 00Pa3II0B BEIIECTB KOJIMUYESCTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcTBOPEHHS BEIIECTB C PA3THMYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MACCOBOM JOJEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeETajllaMH (HATpUEM H
KaJIbllieM) (BO3MOYKHO UCIIOJIb30BAaHUE BHUJEOMATEpUANIOB), HCCIEAOBAHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/IEHNE U3MEHEHUS
OKpAaCK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U LIEJIOYEH, N3yUEHNE B3aUMOACHCTBUA



okcunia meau () ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT ¢ METaUlaMH, peakiui
HEUTPpAIN3ALMHU, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJIHOTO
MeTajljia IpYyruM U3 pacTBOPA COJIM, PEIICHUE AKCIEPUMEHTAIIBHBIX 3a/1a4 M0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTMHEHUI.

Iepuoanueckuit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
iemeHToB JI. W. MenpgesneeBa. Ctpoenne aroMoB. XHMHYECKAasi CBAA3b.
OKuCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUu

[lepBbie TOMBITKM KIACCU(DHUKAIIMA XUMUYECKHX dJeMeHTOB. [loHsTHE O
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M UIEJIOYHO3EMEIBHBIE METAJUIbL,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUJPOKCUBI.

[lepnonnueckuit 3akoH. [lepronnueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
U. Menneneena. Kopotkonepuoanas u qiuuHHonepuoaHas popmel [lepuoanueckoit
cucteMbl xumudeckux syemeHToB J[. M. MennaeneeBa. Ilepronbl W TpyImIibl.
OU3NYECKUN CMBIC OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYHIIBI JJIEMEHTA.

Crtpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuognueckoir cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero noyuoxeHuro B [lepuoanueckoii cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYNIIaM U IEPUOAM.

3nauenue [lepuoaunueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenpeneeB — yd€Hbli U
IpaKIaHNH.

Xumuyeckass cBs3b. KoBasieHTHast (MOJIApHAsT YW HEMOJIAPHAs) CBS3b.
DNEKTPOOTPUIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKUCIEHUS K BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIN.

Xumuueckuii IKCnepumenm:

M3yueHHe oO0pa3lioB BELIECTB METAVIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMI
(ropenue, peakiyu pa3ioKeHUs, COCTUHEHUSA).

Meoscnpedmemmnule céasu

Peanuzanusa MeXNpeIMETHBIX CBA3€M MNpPU M3YYCHUM XUMHHM B 8§ Kjacce
OCYIIECTBJISICTCS. 4Yepe3 WCIOJIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mue ecTeCTBEHHO-HAYUYHbIEC MOHSTHUS: HAy4YHBIN (akT, rUnoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HAOIIOIEHNUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: Matepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIII,
pPaIuOaKTUBHOCTh, MOJIEKYJIa, AJIEKTPUUYECKHUI 3aps]i, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BENIeCTBa, ra3, (u3nuecKkue BEIUYUHbI, E€IUHUIIbI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TOJIE3HbBIE
VCKOIIa€MbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKAs peaKUMs

[Iepunonnueckunt 3akoH. Ilepronnueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAIHS, KAJIBIUA U UX COCTUHEHHI
B COOTBETCTBMU C IIOJIOKEHHEM »JJIEMEHTOB B llepuomnueckoin cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOU PEIIETKU U
BHU/1a XUMHUUYECKOU CBS3U.

Knaccudukanys u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEWIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAaM HEOPraHUYECKHUX
COCIUHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUECKUX BELIECTB.

Knaccudukanus XuMUYecKUX peakiuid Mo pa3auyHbIM MpU3HaKaM (110 YHCITy
M COCTaBy YYacTBYIOIIMX B pPEaKIMHM BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHEW OKHUCIICHUSI XUMUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYacCTHUIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINHU, TEPMOXUMUYECKHE
YpaBHEHUS.

[loHsiTue 0 CKOpOCTHM XUMHUYECKOM peakuuu. [loHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJ0XKEHHE XUMHYECKOIO

paBHOBECHSI.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  DJIEKTPOHHBIA  OasiaHC
OKHCIIUTENbHO-BOCCTAHOBUTENIBHON ~ PEaKIHH. CocraBieHue  ypaBHEHUH

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIWid C  HUCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopus ANEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHbl, aHMOHBI. MeXaHn3M JAMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMHueckoil cBsi3u. CreneHs nucconuranuy. CUIbHBIE U Cl1a0ble JIEKTPOJIUTHL.

Peakunu noHHOro oOMeHa. Y cinoBus NpoTeKaHUs peakuii HOHHOrOo OOMeEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHNUN 00 AIEKTPOIUTHUECKON TUCCOLUALUY.
KauectBeHHbIE peakiiuu Ha HOHBI. [IoHsATHE O THIpOIM3E Cconel.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETauloB (rpadura M anmasza), CJI0KHBIX BEILECTB
(XJ0puaa HaTpus), UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKON PEAKIIUU OT
BO3JICHCTBHUS  Pa3MYHBIX  (PAKTOPOB, HCCIEOBAHUE  DIIEKTPOIPOBOJIHOCTHU
pPacTBOPOB BEUIECTB, IpoIecca AUCCOLUAIIMY KUCIIOT, LIeJIouel U cosieil (BO3MOKHO
UCIIOJb30BAaHUE BUAEO MATEPUAJIOB), IPOBEJEHHUE OIBITOB, WILTIOCTPUPYIOLINX
OPU3HAKM TMPOTEKAHMsI peakluil HWOHHOro obOmeHa (oOpa3oBaHHE OCalKa,
BBIICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX HTPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIMl (FOpEHUE, pEeaKkluu pas3lIoKeHUs,
COCMHEHMSI), pAcllO3HaBAHWE  HEOPraHMYECKMX  BELIECTB C  IIOMOIIbBIO
KAUECTBEHHBIX PEAKIMil HAa HOHBI, PEIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl U MX coeIMTHEHUA

OO6mas xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHne u (U3NYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XMMUUYECKUE CBOMCTBA HA ITPUMEpPE XJIopa (B3aUMOJIEHCTBUE
C MeTaJUlaMM, HEMeTaulaMu, Iuenouyamu). XiopoBojpopoa. ComsHas KHCIOTa,
XUMUYECKHE CBOMCTBA, TMOJydyeHHe, npuMmeHeHue. [lelictBue xyopa u
XJIOPOBOJIOPOJa HA OPraHU3M YeJIOBeKa. BaxkHeIre XJI0puabl U UX HAX0XK/ICHHUE B
IPUPOJE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. Xumudeckue cpoiicTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBHUYECKHE U
XUMUYeCKre cBOMCTBAa. OKCHIIBI CEpbl KaK MPEICTAaBUTEIN KUCIOTHBIX OKCHJIOB.
CepHnast kucnora, U3nYecKre 1 XUMUYEeCKUe CBOMCTBA (001IUe KaK MPeACTaBUTENS
KJjlacca KHUCJIOT M cnenuduueckue). XMMHUECKUE pEakl, JIEKAIUE B OCHOBE
IPOMBIIUIEHHOTO CcHoco0a MOdy4YeHus CepHOW KuciaoTel. [IpuMeHeHue cepHOU
kucaoTel. CoOJaM CepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha CyJIb(haT-uoH.
Haxoxnenue ceppl m €€ COCAUMHEHUN B MpHUpojae. XUMHYECKOE 3arpsi3HCHUE
OKpY’KaloIllel Cpelbl COCAUHEHMSIMH Cepbl (KHCIOTHBIE MO, 3arps3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacOpOCTpaHEHHE B MPHUPOJIE,
dbusnyeckre 1 XuMHIecKre cBoiicTBa. KpyroBopot azora B npupoje. AMMUaK, ero
bu3nueckre 1 XUMUYECKHUE CBOMCTBA, MOJydeHue U npuMeHeHue. Conu aMMOHus,
ux (pU3MUYecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydYeHHe, (QU3NYECKUE U XUMHUYCCKUE
cBOoMcTBa (0OIIME KaK TMPEICTaBUTENST Kiacca KHUCIOT W craenuduyueckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHSI B KAUECTBE MUHEPAIbHBIX Y00PEHUH.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH CpeJibl COENMHEHUSIMH a30Ta (KUCIOTHBIC
JOK]IM, 3arpsA3HEHUE BO3JyXa, MOYBBI U BOJOEMOB). Docdop, amIoTpomHbIE
Moaudukauuu docdopa, uznyueckne U xumuieckue cpoiictea. Oxeun gocdopa
(V) u dochopHas kuciora, QU3NICCKUE U XUMHUYCCKHUE CBOKMCTBa, IMOJydYCHUE.
Hcnonb3oBanue (hochaTroB B kKauecTBe MUHEPATBHBIX YI00PEHUH.

O6mas xapaktepuctuka 3nemMeHToB |VA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHUS. Y TJIEPO/I, ATTIOTPOITHbIE MOIU(PUKAIUH,
pacnpocTpaHeHHE B TIpUpoe, PU3NUeCKne U XUMUYECKUE CBOMCTBA. AcopOIms.
Kpyrosopor yrinepona B mnpupoae. Oxkcuasl yriiepoaa, ux (U3MYECKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKHUBbIE OPraHU3Mbl, TMOJY4YEHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
rurnoTe3a TI00anbHOrO MOTEIUICHUS KIMMara, MapHUKOBBIM 3¢ dexT. YronbHas
KUCJIOTa U €€ COoJii, UX (PU3MUecCKMe U XUMHUYECKHE CBOWMCTBA, MOJyYE€HUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO351CTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, STaHOJ, TJIUIEPUH, YKCYCHasl KUCJIOTA).
[IpupogHbIE HMCTOYHWKK YTIIEBOJAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HEDTH),
OPOAYKThl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, OelKax, yriieBoJiax — U uxX
poi B OKM3HM YeJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTraHUYECKUX COCTUHEHUI.

Kpemnuii, ero ¢usumyeckue W XHUMHYECKUE CBONCTBa, TOJIyYEHUE U
npumeHenue. CoennHeHus KpeMHUs B mpupoje. Oomue npenacTaBieHus 00 OKCHIe
kpemaus (IV) u xpemaueBor kucimoTe. CHIMKATHI, UX HCIOJIb30BaHKHE B OBITY, B
POMBIIIUVICHHOCTU. BaxkHele cTpouTeNnbHble MaTepuaibl: KepaMHKa, CTEKIIO,
EeMEHT, OeToH, xkene300eToH. I[lpobGiembl 06€30mMacHOrO0  MCIOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

U3y4YeHue 00pa3I0B HEOPraHUYECKUX BEUIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBA
raJjoreHOB M HUX COEJUHEHHI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTE€HHUI0B), 03HAKOMIJICHHE C 00pa3IiaMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO MCIOJB30BaHUE BHJIEOMATEPHAIIOB),
Ha0JII0/IeHHEe TIpoliecca 00YTIIMBaHUS caxapa Moj JeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOI KUCIIOTHI, U3yUYEHUE XUMUYIECKIX CBOMCTB pa30aBICHHON CEPHOIl KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuM Ha CyJib(paT-uoH U HAOII0JICHHE MpU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHHE C (DM3UYECKMMHU CBOWCTBaAMHU a30Ta, ¢ocdhopa u ux
COEIMHEHU (BO3MOXHO HCIIOJIH30BAaHUE BUIEOMATEPUATIOB), 00pa3IiaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, nojlydyeHue, coorupanue, pacro3HaBaHUE U U3YUYEHUE
CBOWCTB aMMMaKa, IMPOBEJACHUE KAYECTBEHHBIX PEAKIMN HAa HOH aMMOHUS U
dochart-uoH W wU3yUYEeHHWE TPU3HAKOB WX TNPOTEKAHHS, B3aUMOJICUCTBHE
KOHILICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HU3y4YEHHE MOJeJel KpUCTAUIMYECKUX pEemEToK anmasa,
rpaduta, dyiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOpPOIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJyYEHHUE,
coOupaHue, pacro3HaBaHUE M U3YUYEHUE CBOWCTB YTJIIEKUCIIOTO ra3a, MpOBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3yYEHHUE NMPU3HAKOB MX
MPOTEKAaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CUIMKATHOW MPOMBIILIEHHOCTH,
pEeLIEHUE SKCIEPUMEHTANBHBIX 3a7ad MO TeMme «BakHelline HeMeTallulbl U X
COEIUHECHUSD.

MeTtaJibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX PJIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepumomuueckor cucreme xumuuyeckux snemeHtoB [ .
MenpeneeBa u crpoeHus atoMoB. CTpoeHue MeTtaiuioB. MeTtamnyeckas CBS3b U
METAJUIMYECKAsT ~ KpUCTA/UIMUeCKass  pemI€Tka.  DJIEKTPOXUMUYECKUU  pAall
HanpsHKeHUH MeTaiuioB. OU3nyeckue U XUMUYECKHUe CBOMCTBAa MeTaiioB. OOmue
CHocoObl TONIydeHUs: MeTayioB. [loHATHE O KOpPPO3UU METAIIOB, OCHOBHBIE
CHOCOOBI 3aLTUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
Y UX IPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[Ilenounsie MeTamabl: noynoxkeHue B Ilepuoanyeckoil cucreMe XMMHUYECKHUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre ¥ XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHWe IeNOYHbIX METAIOB M HX
COCJIMHEHUMN.

[Ilenoyno3emenbHbIE METAJUIBI MArHUM W KaJbLWW: TOJOXKEHUE B
[Tepuoanueckoit cucreMe xumuueckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HAXOXJEHUE B Ipupojie. PU3NUECKNE U XUMUYECKHE CBOWCTBA MarHusi U



KaJibIusl. BaxkHeiime coeuHeHust Kanbius (OKCU/T, TUIPOKCU/T, coJn). ZKECTKOCTD
BOJIBI 1 CITIOCOOBI €€ yCTpaHEeHUSI.

AutoMuHUN: TioioxkeHue B [leproinueckoi cUCTEME XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaXOXAcHWE B mnpupojge. Dusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AMGPOTEpPHBIE CBOMCTBA OKCHUAA U TUIIPOKCU]IA
ATIOMUHHS.

Kenezo: nonoxenue B [lepnoanueckoi cucreme XMuMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpOEHHE aToOMa, HAXOXKJIEHUE B npupoae. Pu3MyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M coin xkene3a (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, W3yUYE€HHE  PE3yJbTAaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSA OKCHJIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHHE  BHUJIEOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMi HA MOHBI: MarHus, KaJIbIKs, aTIOMUHUS, [IMHKa, sxkese3a (11)
u xenesa (), menu (Il), HaGmromeHNe W ommcaHWe IPOIECCOB OKpAITMBAHUS
IJJaMEHH MWOHAMU HATpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCClIeI0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUA ATTFOMUHUS U
TUIPOKCHUIA [IMHKA, PEUICHUE KCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Baxuenme
METAJIJIbl K KX COETUHECHUS.

XHMUA ¥ OKPYKAOLIas cpeaa

BemecrBa u marepuansl B IOBCEIHEBHOW JKU3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMUYECKUX 0KOTrax U OTPaBICHHUSIX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXawllel cpeabl (MpenesibHas AOMyCTUMAast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Poias xumuu B perieHnn 3KoJI0rM4ecKux
npooseMm.

Xumuueckuii IKcnepumenm:

nu3ydeHue oO0pasioB MaTepuanoB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Meoscnpedmemmnule céasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M NpU M3YYCHUM XUMHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 WCIOJIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAyYHBIH (PakT, TUIMOTE3a, 3aKOH,
TEOpHs, aHamu3, CHHTE3, KIacCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHUE, ITAPHUKOBBIN
ek, TeXHOIOTHS, MaTePUAIIbI.

dwu3nka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIHI,
pPalOaKTUBHOCTb, MOJICKYJIa, ANEKTPUICCKUI 3apsi, MIPOBOTHUKH,
NOJYNPOBOIHUKH, JUDICKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHHE BEILECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHUYECKOEe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocuHTe3, nbIXaHWe, OMocdepa, PKOCUCTEMA, MHUHEPATLHBIC
yAOOpEHMS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmochepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, TIOJIE3HbBIE
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOAe OOy4YeHHs XUMHUU B €IUHCTBE y4eOHOU u
BOCIIMTATEJIbHON JAEATEIBHOCTH B COOTBETCTBUH C TPAJULMOHHBIMA POCCUHCKUMU
COLIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATBIMH B
oOuIecTBE MpaBUJlaMd M HOpPMaMHU TMOBEJIEHHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALUN O0yYArOIIMXCA.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOW IIO3WTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpPEHUE OIbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpMoTH4YeCKOro BOCIMTAHUS

LEHHOCTHOTO OTHOILIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
U HAay4YHOMY HAcCJIeIUI0, MOHMMAHMs 3HAYEHUS XUMUYECKOHM HAyKH B JKHU3HU
COBPEMEHHOTr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMAIIHEH O
NEPENOBBIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2)rpa:kaIaHCKOro BOCIIUTAHUSA:

IPEACTABICHUS. O COLMAIBHBIX HOPMax M IMPaBHIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, YUEOHOUCCIEA0BATENbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW JESATEIBHOCTH TPU BBITIOJTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 33]a4, BBIIOJIHEHUH XHMHUYECKHX SKCIEPUMEHTOB,
CO3/IaHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHS K B3AUMOIIOHUMAHUIO U B3aUMOIIOMOIIU
B MPOIIECCE ATOM yueOHOM AesTeIbHOCTU, TOTOBHOCTHU OLIEHUBAThH CBOE MOBEJCHUE
U TOCTYIIKM CBOMX TOBApHILEW C MO3UMUMK HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIECTBUNA MOCTYKOB;

3)LIEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33pPEHYECKHE NPEICTABICHNS O BEIIECTBE M XMMHMYECKOW pPEaKLuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU WU COCTAaBISIOLINE
OCHOBY /11 TOHUMAaHUsl CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHs MPUPOJBI, B3aHUMOCBS3AX YEJIOBEKAa C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TTIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA IOJIYYEHUE HOBBIX 3HAHUI 110
XUMHUHU, HEOOXOIUMBIE il OOBSACHEHHS HaOII0aeMbIX MPOIECCOB U SIBJICHUM,
N03HABATENbHON, MH()DOPMAMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM palOThl € Y4Y€OHbIMM TEKCTaMH, CIPAaBOYHOMU



JUTEpPaTypoOn, JOCTYNMHBIMM TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEHHMIO M TIO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEI0BATEIbCKOM
JEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyYEHHS B
JIaTbHEHIIIEM;

4)(popMupoOBaHNS KYJAbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 »WU3HHU, OCO3HAHWE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEeHUIO MPOoQEeCcCuil U Tpyia pa3inyHOro poja,
YBAXEHHUE K TPYJly U pe3ybTaTaM TPYIOBOU JIEITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUST  TPEIMETHBIX 3HAHWH 1O  XWMHH, OCO3HAaHHBIA  BBIOOP
WHMBUyJIbBHOW TPAGKTOPUHU MPOAOIKEHUS 00pa30BaHus C YUYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeHON nMpo(ecCHoHaTBHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH aIallTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6)3K0,10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K TPUPOE KaK HCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MMaCHOTO MOBEJCHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUsX,
YIPOXKAIOIIMX 310POBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJy4aeMble MPU U3YYCHUH XUMUHU, IS
pEelIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEION, JIUIS MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYyphbl, OCO3HAHHUS TJIOOAJIBHOTO  Xapakrepa
HKOJIOTUUECKUX TMPOOJEM M IMyTEeH UX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE A
dbopMHEpOBaHUS MUPOBO33pEHUS OOIIIEHAYTHBIC TIOHSTHS (3aKOH, TEOPHS, TPUHITHII,
rumnore3a, (axkT, cucTemMa, TMPOIECC, DKCHEPUMEHT U JIPYroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeIMETax M MO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUW KapTHHE MUpA, U YHUBEpCAJIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO ydeOHOMU
JIEATSIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIOIb30BATh
MOHSATHUS JJIs1 OOBSCHEHUS OTJICTbHBIX (PAKTOB U SIBIICHHM, BHIOWpPATh OCHOBAHUS U
KpUTEpUH IS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIMBATh MPUIMHHO-CIICJCTBEHHBIEC CBS3U MEXIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, AEAyKTUBHbBIC, TI0 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIOUYCHUS;

YMEHHE TPUMEHSATh B TIpOIlECCe IMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEeMEHTa), XUMHUYeckas ¢GopMmysia M YypaBHEHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATh  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE HCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MTO3HAHMS, a TAK)KE B KAUSCTBE OCHOBHI /TSI (POPMHUPOBAHUS THITOTE3HI 110 IPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GOopMyJIUpOBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIsIpHAsl  JIUTEpaTypa XHUMHYECKOrO COJEpKaHUs, CIPABOYHBIC
nocobus, pecypchl HMHTepHeTa), KPpUTHUUECKH OIICHHWBATh IIPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpe
uHGOpMAIlMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX JUIS BBINOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPEIEIEHHOIO TUIA, MPUOOPETEHHUE OIbITA B
o0lacTh  MCHOJIb30BaHUS  HMH(POPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MUCIOJb30BAHUS PA3IMYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMANBLHYIO (pOpMYy mpeacTaBieHuss MHPOpMAIKA U
WUIIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECJIOXKHBIMU CXEMaMH, JHarpaMmMmaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipouecce Yy4deOHOH u
UCCIIEIOBATEIBCKON NIE€ATENbHOCTH UH(POPMALUIO O BIUSHUM MPOMBILUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa HA COCTOSHHE OKPY>KAIOLIEH NpPUPOTIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHMSI 3a/1aBaTh BOIIPOCHI (B XOJ€ Auaiora v (Win) TMCKyCCUH) IO CYIECTBY
oOcyxnaeMoi TeMmbl, (OpMyIUpOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHUS MTPEJIOKEHHOM 3a1a4u;

YMEHHUSI  OPEJACTaBISATh  MOJIYYEHHBbIE  PE3yJbTaThl  [O3HABATEJbHOM
JESTEIbHOCTY B YCTHBIX UM IHMCBMEHHBIX TEKCTax; JejlaTh IPE3EHTALUI0
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uMil (00CyXeHuss, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMBbD», KOOPAWHALUS
COBMECTHBIX JECHCTBUM, OIPEHCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbBIE YHHBepCcaJbHbIe Y4eOHbIe 1eHCTBUSA:

YMEHHE CaMOCTOSTENIbHO ONPEAENATh LENHU JEATEIbHOCTH, IJIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATENbHOCTh, BBIOUPAaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI pelieHns y4eOHbIX U
MO3HABATENBbHBIX 337a4, CaMOCTOSITEIbHO COCTABIATh WJIM KOPPEKTUPOBAThH
MPEJIOKEHHBIM  AITOPUTM  JEUCTBUM NIPU BBINOJHEHUH 3aJaHUM C YYETOM
IOJTyY€HHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLIEHUBATh COOTBETCTBUE IIOJIyYEHHOTO pe3yJibTaTa 3asBICHHOW LEIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 3aJaHUH.

NPEAMETHBIE PE3YJIBTATbBI

B cocraBe nmpeAMETHBIX pE3yJbTAaTOB [0 OCBOCHHUIO 005A3aTEIbHOrO
COJEpKaHUs, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHOM paboueil nporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI



JNEUCTBUM, BUAbl JEATEIBHOCTH IO TIOJYYEHUIO HOBOIO 3HAHUA, €ro
WHTEPIPETALNN, TPEOOPA30BAHUIO U PUMEHECHHIO B PA3TUIHBIX YUCOHBIX U HOBBIX
CUTYyalUSX.

K xoHiy oOydeHus B 8 kjiacce rpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOJIHAS U HEOJIHOPOHAs), BAaJJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHHS, XHUMHYECKasl peakius, KiIacCH(pUKAIUs peaKIuid: peakiuu
COCIIMHEHMS, PEAKUHUU PA3J0KECHUA, PEAKUHU 3aMEUICHUSA, PEaKIHu
oOMeHa, 2K30- U HAOTEPMHUUECKHE PEaKIMH, TeIUIOBOM d(PpdeKT peakiuu,
SIpO aToMa, SJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, paAnyC aToMa,
XUMHUYECKasl CBA3b, MOJISIPHAS M HETMOJIAPHAs KOBAJICHTHAs CBSI3b, MOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, PAacTBOpP, MaccoBas JOJIsI BEIIECTBa
(IpolieHTHAsI KOHIICHTpAIUsI) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX [OHATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e OIpEIESATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHb  OKHUCIICHHS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATH TMOHUMAHUE TIEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e OIMCBHIBATh W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoaumdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie U
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi AApa, OOLIEE YNUCIIO AIEKTPOHOB U
pacupeseseHue ux Mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakuuu (10 YUCIy M COCTaBy YYACTBYIOIIUMX B pPEAKIUU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHU COOTBETCTBYIOIIMX XUMUYECKAX PEAKIINN;

IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOIO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMeHTa MO0 (opMyse COeTuHEHMUs,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOIUTH PACUETHI 0 YPABHEHUIO
XUMHAYECKON PEAKLINH;

MPUMEHSATH OCHOBHBIE ONEPALIUU MBICIIUTEILHOMN 1€ATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTeMaTH3aIuio, Kilaccu(uKamuio,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJIsi WM3Y4Y€HHUs CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUS — HaOJIOJeHHe, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

CJIEI0BAaTh IPAaBHJIaM MOJb30BAHMS XUMUYECKOM TOCY 101 U 1a00paTOPHBIM
o0opynoBaHUEM, a TakKKe ImpaBuiamM oOpalieHus C BelIeCTBAMHU B
COOTBETCTBHUM C MHCTPYKIHUSMU IO BBINOJHEHUIO JIaDOPaTOPHBIX
XUMHUYECKUX ONBITOB MO NOJYUYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OMPEIEIEHHOM
MacCOBOM J10JIEll pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh U MPOBOIUTH
XUMHUYECKHE JKCIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO MHIUKATOPOB (JIaKMYyC, (heHON(PTATICHH, METUIOPAHK

U ApyTHE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUIN:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PEaKlUs, XUMUYECKasi CBA3b, TEIIOBOU dPQeKT
peakuuu, MOJb, MOJSIpHBI  00BEM,  pPAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karaqu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(pOTEepPHOCTb, XUMUYECKast CBSI3b (koBaJIEHTHA, WOHHAs,
MeTaJNInYeCcKas ), KpUCTaJUIMUecKas petéTka, KOppo3usi METaIIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOW PEAKLMH, MPEAETBHO JIOMYCTUMAas KOHILICHTpaLHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMUUYECKUX TMOHATHH U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPEAEIATh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUJ XHUMHUYECKOU
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XxapakTep Cpelabl B
BOJIHBIX PAaCTBOPaX HEOPraHUYECKUX COEAUHEHUH, TUI KPUCTAIIINYECKOU
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cmbica [lepuomumueckoro 3axkona /J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnmuunyio (opmy Ileproanyeckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mampie u  OOJbIIHE MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPBIE UMEIOTCS B IEPUOAMUECKOMN TabIHUIIE, C YNCITOBBIMHU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsii  Anapa, oOIlee 4YUCIO DSJIEKTPOHOB U paclpeiesieHue ux Mo
AIIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIWHEHUN B Mpeaerax MallbIX NEpPUOAOB U
IJIABHBIX MOJArPYI C YYETOM CTPOEHUS UX ATOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3G (EeKTy, MO MU3MEHEHHUIO CTEMEHEW OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME W crenuduueckrue XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPKAAsl OINKHCAHUE
pUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUK;

COCTaBJSAITb YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
HIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKINA HOHHOTO



oOMEHa, ypaBHEHUS pEaKlWid, MOATBEPKIAIONNX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo Gopmylie COoeauHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOIUTH PACUETHI 0 YPABHEHUIO
XUMHAYECKON PEAKLINH;

coOJTI0/1aTh TIPaBUIIA MTOJTH30BAHUS XUMUYECKOMN TIOCYI0M 1 1a00paTOPHBIM
o0opynoBaHuEM, a TakKe TpaBuia OOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKIHMSMU IO BBINOJHEHHUIO JIaDOPaTOPHBIX
XUMHUYECKUX OTBITOB 10 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yrieKucIoro ras3a);

MIPOBOJIUTH PEAKITUH, MTOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB PA3ITUYHBIX
BEIIECTB: PACMO3HABATh OMNBITHBIM MyTEM XJOPUI-, OpOMHI-, UOIUMI-,
kapOonat-, docdar-, cunukar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTraHUIECKUX BEIICCTR;

MPUMEHSATH OCHOBHBIC OTIEPAIIUU MBICIIUTEIILHOMN NEeITETbHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, 0000ICHNEe, CHCTEMATH3alINIO, BBISIBIICHHE PUYNHHO-
CJIEJICTBEHHBIX CBSI3€H — JJI1 M3YyYEHHsS] CBOMCTB BELIECTB M XUMHUYECKUX
peaknmii, €CTECTBEHHO-HAYYHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHHEe, MOACIIUPOBAHUE, IKCIIEPUMEHT (peaTbHbIA U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
N KosmnuecTBoyacos DJIEeKTPOHHbIE
o
HaumeHoBaHMepa3iejioB U (undgposbie)
n/ Bcer  Koutpoabnbiepabo  IlpakTuueckuepado
TeMIPOrPaMMblI o0pa3oBaTe/bHBIEpecypc
0 ThI ThI

Paznen 1.1lepBoHavaibHbIeXUMHYECKHECTIOHSITUS

Xumust — BaxkHas 001acTh
11 €CTECTBO3HAHUS U IIPAKTUYECKOU ) 2
JEeSITeNIbHOCTH YEJI0BEKa

1.2 BemecTBa 1 XUMHUYECKUEPEAKLIUN 15 1

Hroromopasueny 20

bl

https://m.edso0.ru/YNVJIX66
0G

https://m.edsoo.ru/ONNXR1
VFO

Pasjnen 2.Baxuneiine npeacTaBuTe/ M HEOPraHNYeCKUX BelIeCTB

https://m.edsoo.ru/D5BORT

2.1 Boznyx. Kucnopon. ITonsitue 06 okcugax 6 Y30
https://m. . D61JZ6P
2.2 Bomopon. [lonsiTre 0 kucmoTax u coysix 8 1 S ps://m.eds00.rw/5061126
https://m.edsoo.ru/M1315KJ
2.3 Bona. PactBopsl. [ToHsiTHe 00 OCHOBaHMSIX 5 1 1 Bl\zs M.eds00. 1
OCHOBHBIEKIIACCHIHEOPTAHUYECKUXCOCTUH https://m.edsoo.ru/0T5A5M0
2.4 N 11 1 1
eHU wWT
Hroronopasneny 30

Paspnen 3.1lepnonnueckuii 3axkoH u llepuoguveckasi cucrema xumuueckux 3jaemMeHToB /. U. MenneneeBa. CTpoeHHeaToMoOB.

XUMHYECKAACBA3b. OKI/ICJII/ITeJ'IbHO-BOCCTaHOBI/ITeJIBHBIepeaKI[I/II/I


https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/0T5A5M0WT

[Tepuonuueckuii 3akoH u [lepuoanueckas

https://m.edsoo.ru/TCBJBV

3.1 cHCTeMa XMMHYECKHX 3aeMeHToB /1. H. 7 WEZ
Menpeneesa. CtpoeHuearoma
3.9 Xumunueckast cBA3b. OKHUCIUTENLHO- 8 https://m.edsoo.ru/F6AOA8D
' BOCCTAHOBHTEIIBLHbIE PEAKIIUH PF
https://m.edsoo.ru/LRYWBJ
Hroronopasneny 15
PES
https://m.edsoo.ru/KQBD02J
PesepBHOEBpeMs 3 69
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

N KonuyecrBouacos DJIEeKTPOHHbIE
]
HaumeHoBaHMepa3aejioB U (uudposbie)
n/ Bcer  Kounrtpoabnbiepabo  IIpakTtuueckuepatdo
TEeMIIPOrPaMMBbI o0pa3oBaTtejibHbBIEpecypc
n 0 ThI ThI
bl
Pasznen 1.BemecTBo U XUuMHYeCKHE peaKIUA
11 [ToBTOpeHue u yriyOneHrue 3HaHu| 5 1 https://m.edsoo.ru/EQETUT3
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca 52
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPE 4 https://m.edsoo.ru/AFN4LW
' aKIMH G7U
13 DNEKTPOIIUTUYECKAS TUCCOLIUALINS. 8 1 https://m.edsoo.ru/KODUR5
' XUMHUYECKUE peakIiy B pacTBOpax ovv
Hroronopazueny 17
Pa3pen 2.HeMeTaJJILI M X COeANHEHHUS
51 OO6m1ast XxapaKTepruCTUKa XUMHYECKUX 4 https://m.eds00.ru/ZTN1F70
' sneMeHToB VIIA-rpynmnsl. ["anorens ol
OO61as xapakTepucTUKa XUMHUYECKIX
https://m.edsoo.ru/P3DHMF
2.2 anemeHToB VIA-Tpynmsl. Cepa u 6 809
e€coeIMHEHUST -
OO6m1ast XxapaKTepUCTUKA XUMHUECKUX
https://m.edso0.ru/VVOXDOU
2.3 anemeHTOB VA-rpymmsl. A3ot, pochop u 7 %25
UX COEIMHEHUS
OOm1ast xapaKTepUCTHKA XUMUYECKHIX
o P P https://m.edso00.ru/JPJ200VJ
2.4 anemeHToB |VA-rpynnsl. Yriaepoa u 8 1 X
KPEMHUI U UX COEAMHEHUS -
Hroronopasneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3.MeTa/JIBI M UX COCIUHECHUS

3.1 OO01MecBoiicTBAMETAIIOB 4 EEZS://m'edSOO'rU/GHVZLG
. https://m.edsoo.ru/EFKQW9
3.2 Baxueine Metayuisl 1 UX COEIUHEHUS 16 Lz
Hroromopaszueny 20
Pa3jnen 4. Xumus u oKpyskaonias cpeaa
https://m.edsoo.ru/TENBWE
4.1 BemectBa 1 Marepraisl B )KM3HU 4EJIOBEKA 3 F7Y
Hroromopazueny 3
https://m.edsoo.ru/FY5RY75
PesepBHOEBpeMs 3
R9
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne KoanuecTBOYacon
JyiekTpoHHBbIeU(PPOBHIEOOPa30OBaTE
n/  Temaypoka Bce  KoHTpoJsbHbIe IIpakTnyeckue
JIbHbIEpPECYpPChl
n ro padoThI padoThI
IT .P
PEAMET XHMHUH. FOIL XHMHI B AKU3HI 1 https://m.eds00.ru/L62DS2CZR
yeJIoBeKa. Tela u BellecTa
2 ITongaTue o MeTo1ax MO3HAHUA B XUMUU 1 https://m.edsoo.ru/9ZJAEW050
[TpaxTuueckas padota Ne 1 «IIpaBuiia
PaOTBI B 1a00PATOpHH 1 MPHEMEI 1 https://m.edso0.ru/L5EW4353D

oOpareHus ¢ 1adbopaTOpHBIM
00opyoBaHUEM

q .C §)
4 HCTRIC BemeCTBaF CMeCH. TATOCODRT 1 https://m.edso0o.ru/6TME21FW8
paseleHus cMeceit

[TpakTudeckas padora Ne 2 «Pa3nenenue

5) cMmeceil (Ha mpuMepe OYUCTKU 1 https://m.edso0.ru/K3LSSMCRY
MIOBapEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8

7 XHMMITIECKHE SIEMEHTHI. SHakn 1 https://m.edsoo.ru/AH3D4ADNAX
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB
[IpocTeie U CIOKHBIEBEIECTBA 1 https://m.eds00.ru/DXJBSTJI95

9 ATOMHO-MOJIEKYJISIPHOCYYEHHE 1 https://m.edsoo.ru/IMOBJ3QZ5

3aKO0H IIOCTOSHCTBA COCTaBa BEILICCTB.

Xumnaeckas hopmya.

10 1 https://m.edsoo.ru/IMC496F X6

BaneHTHOCThaTOMOBXHMHYECKHUXIJIEMEH
TOB


https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

OTHOcHTeNnLHAsA aTOMHas Macca.

11 https://m.edsoo.ru/P1IZPCIMDX
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca
MaccoBast 1071 XUMHUYECKOIro JIEMEHTA

12 A https://m.edsoo.ru/GHV580QOMVE
B COCIMHCHUU
KoanuaectBo BemiecTBa. Moiib.

13 o https://m.eds00.ru/368UNL5Y 2
MousipHas macca
du3nYecKre 1 XUMUYCCKHUE SIBIICHUS.

14 https://m.edsoo.ru/YZM8S6ATH
XuMHUecKas peakuus
[Ipu3Haky U yCIIOBUS MIPOTCKAHUS

15 P y . P https://m.eds00.ru/N6DVNJKQ5
XUMUYECKHUX PEaKIIUi
3aKOH COXpaHECHUS MacChl BEILIECTB.

16 P B https://m.eds00.ru/M8DS4IHVM
XHWMHUYECKUE YPABHEHMS
BrrunciieHus: KojindecTBa, MacChl

17 BELIECTBA [10 YPAaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/LUY9U3EQE
peakuui
Knaccudukanmst XuMUIeCcKuX peakiuii

18 (coemuHeHuUs, pa3IoKCHHS, 3aMEIICHUS, https://m.edso0.ru/L4807LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHImkiIoneauct. O0o0menne u https://m.edsoo.ru/P1IWARH3AB
CHCTeMaTU3alusI3HAHUI
Kontpoasnas padora Nel o Teme

20 P P https://m.edso00.ru/ON62SNERU
((BCIIIGCTBa U XUMHUYCCKHUC peaKHI/II/I»
Bo3nyx — cmecsk razos. Cocrtas

21 Bo3ayxa. Kucmopon — sneMeHT u https://m.edsoo.ru/ XONONRN1P

npoctoe BeuiecTBo. O30H



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P

22

23

24

25

26

27

28

29

30

dusznueckre U XUMHUECKHE CBOICTBA
KHCJIOpOJa (peaKIui OKUCIICHHUS,
ropenue). [lonarueobokcugax

CrniocoObI MoTy4eHus KUCIopo/ia B
1abopaTopuu U MPOMBIIUIEHHOCTH.
[TpumeneHuekucIopoia

TemoBoit 3 dpexT xumuyeckoi

p€aKknuun, MOHATHUEC O TCPMOXUMHUYCCKOM

YpaBHEHHUH, 3K30- U SHAOTEPMUUYECKUX
peakumsx

Tonnuso (He(dTh, Yrojab U METaH).
3arpsi3HeHUE BO3/1yXa, CIIOCOObI ero
IIPEAOTBPALICHUS

[Tpaktudeckas padora Ne 3 mo Teme
«Ilony4yenue u cobupanue Kuciaoposa,
W3yYEHHUE €r0 CBOMCTB)

Bonopon — sneMeHT u rpocroe
BellecTBO. Haxoxnenue B npupoze
DuU3NYECKHE U XUMUYECKUE CBOMCTBA
Bogopoaa. [IpumenenneBoiopoaa
[ToHsiTHE O KHCTTOTAX U COJISIX
CrniocoOslI osty4eHus BOA0poia B
nabopaTopuu

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

https://m.edso00.ru/5516 UHX3R

https://m.edsoo.ru/\WD392ACWB

https://m.edso0.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

32

ITpakTuueckas padota Ne 4 o Teme
«Ilonyuenue u cobupanue Bo10poJia,
U3YyYEHUE €r0 CBOMCTB»

Mounsipablit 00BEM razoB. 3aKOH
ABoraapo

https://m.edso00.ru/SS3WAX33K

https://m.eds00.ru/M3KSO10QDQ



https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ

33

34

35

36

Brrunciaenus o06néMa, KOJIMYECTBA
BEILIECTBA ra3a MO €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucienus 00MOB ra3oB MO
YPaBHEHUIO PEAKLIMHA HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHUH Ira30B
duzngecKkne 1 XUMHUYECKHE CBOMCTBA
BOJIBI

Cocras ocHoBauuii. [loustue 00
HHAUKATOpax

https://m.edso0.ru/MXGOY304M

https://m.edsoo.ru/9TQ8AXABY

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

https://m.edsoo.ru/IXB2W6IVL

37

38

39

40

41

42

43

Boz[a KaK paCTBOPUTCIIb. HaCBII_HeHHBIe

Y HEHACBILLICHHbIE PacTBOPHLI. MaccoBas

J0JIs1 BEIICCTBA B paCTBOPC

[TpakTrueckas padota Ne 5 o Teme
«[IpuroroBieHue pacTBOPOB C
onpeaecaéHHON MacCOBOM oei
pPacTBOPEHHOTO BEIIIECTBA
Kontponbnas padota No2 o teme
«Kucnopoa. Bogopoxn. Boga»
Oxkcupsl: cocTaB, KacCUpUKAIINS,
HOMEHKJIATypa

[Tonydyenue u XuMHU4YECKHE CBOMCTBA
KHUCTIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

OcHoBaHMsI: COCTaB, KJIacCU(UKAIINS,
HOMEHKJIATypa

[Tonydyenue u XuMHU4YECKHE CBOMCTBA
OCHOBaHUI

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/MWXUKPAUOA

https://m.edsoo.ru/JM7935DRY

https://m.edso0.ru/5TFSJINAY

https://m.edso00.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HU5SC

https://m.edso00.ru/GD9A28ROE



https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE

KucnoTer: COCTaB, K1 aCCI/I(bI/IKaI_[I/ISI,

44 https://m.edso00.ru/Q6U4WEBK?7
HOMEHKJIaTypa

45 Hosysenne i xuMueckie CpoHcTBa https://m.edso00.ru/Z2GCRN45W
KHCIIOT
Conu (cpennue): HOMEHKIATypa,

46 CIIOCOOBI MOJTYYEHUSI, XUMUYECKHE https://m.edso00.ru/JSNUIM9TJ
CBOICTBA
[Tpaktuueckas pabora Ne 6. Pemenue

47 | ONCHCPUMCHTAIDHBIX 3a7at HO TEMe https://m.eds00.ru/58D13JF7V
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHIX
COCIMHEHU I

gg  LCHETHCCKAT CBASL MENKIY KIaccaMn https://m.eds00.ru/Y DS6ZRE3L
HEOPraHUYECKUX COCAMHEHUN

49 0O0001eHre 1 cUcTEMaTU3 a3 HaHUI https://m.edsoo.ru/S7TBUOEEYN
Kontponbnas padota Ne3 o teme

50 "OCcHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/AFA7IDULD
coeMHeHMi"
[TepBble MOMBITKY KJIacCH(PUKALIUN

51 XUMHUUYECKHUX dieMeHTOB. [loHsTHE O https://m.edso00.ru/COV3CC214
rpynmnax CXOAHbIX 3JICMCHTOB
[Teproauueckuii 3aKOH U

52 [Tepuonnueckas cucTeMa XUMHUYIECKUX https://m.edsoo.ru/X9F1NR3U8
anemenToB 1. 1. Menaeneepa

53 [Tepuonpl, rpymIbl, TOATPYIIITHI https://m.edsoo.ru/NQMWWJIRXN

5q ~ CTPOCHHC aTOMOB. COCTAB ATOMHBIX https://m.eds0o.ru/IMUDOMRSH

anep. N3oTonsl



https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H

CTpOCHI/Ie QJICKTPOHHBIX 000JI0UEK

95 aTOMOB 2J1eMeHTOB [lepnonnyeckoit https://m.edsoo.ru/T95YNV8B2
cuctemsl J. 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO

56 DJIeMEHTa 1o erf) TOJIOICHIIO B https://m.edsoo.ru/YIP040OMDX
[Tepuoanueckoii cucreme /1. U.
MenpeneeBa
3nauenue [leproanyueckoro 3akoHa s

a3 a a N

57 DAsBITTIT HaykH H,.Hp “K k. /L https://m.edsoo.ru/SZD8XEQOP
MenneneeB — y4&HBIN, IEIaror u
rpaXKTaHUH
PesepBHbIil ypok. O6001IeHNE 1

58 cHCTEMaTHU3alMs 3HAHUI / https://m.edsoo.ru/ZCQTRP0O8Y
Bcepoccuiickas nmpoBepouHas pabota
Kontponbnas pabota Ne4 o teme

59 «Crpoenue atoma. XMMHUYECKasi CBA3b) / https://m.edsoo.ru/FT1ZF99WF
Bcepoccuiickas nmpoBepouHas pabota
DIEeKTPOO aTeIbHOCTHATOMO

60 HICKTIPOOTPHIATEILHOCTLATOMOBXHMITT https://m.edsoo.ru/HZA110EDS8
€CKUXDJIEMEHTOB

61 HNoHHagIXUMHYECKASICBI3h https://m.edso0.ru/3SY1RJKVI

62 KoBaneHTHasnonsipHasXxUMHUUECKasICBSI3b https://m.edsoo.ru/EOL3MT2AE
KoBajeHTHAsHEIOISIPHAIX UMAYECKASIC

63 P HHECKAACE https://m.edsoo.ru/9YVR3FUXI
SI3b

64 CTeneHbOKHCIICHUS https://m.edso0.ru/RA6CVXM66
OKHUCIUTEIBHO-

65 KHCITEIbH https://m.eds00.ru/ZXNCA7DOZ
BOCCTAHOBUTEIHbHBICPECAKITHH

66 OKHUCIUTEIN U BOCCTAHOBUTEIH https://m.edso0.ru/QPS46Z5PU



https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU

PesepHbIil ypok. O60011eHNE 1
67 CUCTeMAaTH3aIHsI 3HAHHUH 110 TeMe 1
«Ctpoenne aroma. XUMHYECKASICBS3b)

PesepBHbIil ypok. O6001IeHNE 1
CUCTeMaTH3aIusI 3HAaHUA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

68

https://m.edsoo.ru/4ARH7M35NF

https://m.edsoo.ru/7DNRBZ948



https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

XUMHYECKOU PCaKu U IMOJIOKCHUC
XUMHYECKOI'O0 paBHOBECUA

Ne KoanuecTBouacon
n Bc MaTau3s DJIeKTPOHHbIeNU(POBLIEOOPa3
/ Temaypoka KonTpoabn IMpakTnyeck y P op P
er YeHUs oBaTeJIbHbIepecypchl
u bIepadoThI nepadoThI
[Tepronnueckuii 3akoH. [lepronnueckas
1 CHCTeMa XUMHYECKHX 3j1eMeHTOB /I. H. 1 https://m.edsoo.ru/ECRKA9OAY
MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX 1 https://m.edsoo.ru/GNJPEROFB
MEPUOJIOB
Knaccudukanust 1 HoMeHKIaTypa
3 Cpuwan P 1 https://m.edsoo.ru/WTOIWRA2Q
HEOPTraHWYECKHUX BEIECTB
Buipl XUMUUYECKON CBS3U U TUIIBI
4 5 ; 1 https://m.eds00.ru/U14Y5CFRV
KPUCTAJUTMYECKUX PELIETOK
Kontponbnas padota Nel o teme
5 «IToBTOpeHue u yrnyOnaeHue 3HaHH 1 1 https://m.eds00.ru/J4X8ZN212
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca
Knaccudukanmst XuMUuecKux peakiuii
6 uxau peakdl 1 https://m.edsoo.ru/X8XAET7E2]
10 PA3JIMYHBIM [IPU3HAKAM
IToHsATHE O CKOPOCTH XMMHUYECKON
7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 https://m.eds00.ru/6VLXCYY7N
TETEPOTeHHBIX PEAKIIUIX
[TonsiTHE 0 XUMHUYECKOM PaBHOBECHH.
@DakTopbl, BIUSAIOIINE HA CKOPOCTh
8 P . P 1 https://m.eds00.ru/HAFH7NZNM



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTEIBLHO-

HU3y4YECHHUE €€ CBOWCTB»

9 https://m.edso00.ru/648V11026
BOCCTaHOBUTEIHHBIEPEAKITHH
Teopust 3AEKTPOAUTHYECKOIN

10 mucconuanuu. CUIbHBIE U ClIa0bIe https://m.edsoo.ru/2KCYCLZ16
AIEKTPOJIUTHI

11  HonHbleypaBHEHUsIpEAKIUI https://m.edsoo.ru/VN2SBIN1R
XUMHUECKUE CBOMCTBA KUCIIOT U

12 OCHOBaHUU B CBETE MPEACTABICHUI 00 https://m.edsoo.ru/8HH81YVXI
AIEKTPOIUTHICCKON TUCCOLIUAITIU
XHWMHYECKUE CBOMCTBA COJIEN B CBETE

13 mpencraBiieHHIA 00 SJIEKTPOITUTHICCKOM https://m.eds00.ru/ETD5QTS4G
JUCCOLIMAIIUU

14 [TonsTue o rugponuzeconen https://m.edsoo.ru/9JFRAVESW

15  OOGoOuieHne U cucTeMaTu3alusI3HaHUI https://m.edsoo.ru/FEEIZRMBG

16 Mpaxiieckas padora Ne 1. «Pewenne https://m.edsoo.ru/7VXTFHJIT4
IKCIEPUMEHTAIBHBIX 337249
KonTtponsHas padora Ne2 o reme

17 «INEKTPOTUTUUECKAS TUCCOITUAITH. https://m.edsoo.ru/9RKLZDNUX
XUMUYECKUEPEAKIINH B PACTBOPaX)»
OO01mas xapakTeprCcTUKa TaJIOT€HOB.

18  Xwumwuyeckue CBOWCTBA HA IPUMEPE https://m.edsoo.ru/NNYKYZF12
XJIopa
Xnoposogopon. ColnsiHast KUCIIOTA,

19 XUMUYECKHUE CBOMCTBA, MOTYUYEHUE, https://m.edsoo0.ru/CWVSHCD2M
MIPUMCHCHUE
[IpakTrueckas padota Ne 2 o Teme

20  «IlomyueHue CONTHON KUCIIOTHI, https://m.edsoo.ru/PVEXIYWEG


https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
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22

23

24

Brrancaenus no YpaBHCHUAM
XHUMHUYCCKUX peaKuHﬁ, €CJIM OAWH U3
pearcHTOB OaH B M30BITKE

OO61mas xapakTepuCcTUKa 3JIEMEHTOB
VIA-rpynmst

AnnotponHsie MOAU(UKALIUH CEPHI.
Haxoxnenue cepbl 1 €€ coeTuHEHMI B
npupojae. XuMHYECKUECBONCTBACEPHI

CepoBogopoji, cTpocHHE, (PU3HUECKUC U
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/4BI5H070F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8SPO

https://m.edsoo.ru/ECGX2B40W

25

26

27

28

29

Oxcunpl cepol. CepHas KUCIIOTAa,
(u3nyuecKre U XUMUYECKUE CBOWCTBA,
MIPUMEHEHUE

XUMUYECKHE peaKkllny, JIexKallnue B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
TOJIYYEHUSI CEPHOI KUCIIOTHI.
XUMHUECKOE3arpsA3HEHUEOKPYIKAIOIIEHC
peabICOCTUMHEHUSMUCEPHI

Briuncnenne MmaccoBoy TI0JIH BEIXOJA
MPOAYKTa pPeaKkIuu

OO6mras xapakTepucTuKa 3J1eMeHTOB V A-
rpynbl. A30T, paclipoCTpaHEHUE B
npupojie, GU3NIecKue 1 XUMHICCKUE
CBOMCTBaA

AmMmuak, ero pusndeckue u
XUMHUYECKHE CBOWCTBA, IMOIyYeHHE U
IpUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/M\WVAHRMB976

https://m.edsoo.ru/HZAYE5SF13



https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
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33

34

35

36

37

38

[IpakTrueckas padota Ne 3 o Teme
«lTonmyuenre aMmmuaka, U3y4eHue ero
CBOWCTBY

A30THas KUCIOTa, €€ pusnueckue u
XUMUYECKHUE CBOMCTBA

Hcnonp3oBanyre HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPATbHBIX
yIoO0peHui.
XuMu4ecKoe3arps3HeHUEOKpYyKaroIlenc
peAbICOeTMHEHUSIMUA30Ta

®docdop. Oxcun pochopa (V) u
dhochopnas kucnoTa, PU3NIECKHUE U
XMMHUYECKHE CBOICTBA, MOJIy4eHHE

Hcnonp3oBanue GochaToB B KauecTBE
MUHEPAJIBbHBIX y100pEHUII.
3arpsisHeHUenpUpOTHOMCpeabIhochaTa
MU

VYrnepon, pacipocTpaHEeHUE B IPUPOJIE,
¢bu3nueckue 1 XUMHYECKUE CBOICTBA
Oxcunpl yriaepoja, ux pusnueckue u
XMMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0JIEMBl, CBSI3aHHBIE C OKCUIIOM
yriepona (1V)

YronbHasg KUCI0Ta U €€ COIU
[IpakTuyeckas padora Ne 4 o Teme
"[lonydeHue yriekucioro rasa.
KauecTBeHHas peakiys Ha KapOOHaT-

HOH

https://m.edsoo.ru/JORP64IFJ

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.edso0.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

https://m.edso0.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDG6IPA

https://m.edsoo.ru/G2HZXQGC8



https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
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41

42

HepBOHa‘IaHBHHC MOHATHS 00
OpTraHNYCCKUX BCIICCTBAX KAK O
COCAUHCHUAX YTJICpOda

Kpemuuii u erocoeiuHeHus

[IpakTuueckas padora Ne 5. Pemenue
IKCIIEPUMEHTATBHBIX 33724 M0 TeMe
«Baxxnemnire HeMeTaJIbl U UX
COEIMHEHMUS»

KonTponbras padota Ne3 mo Teme
«Baknenirne HeMeTallJIbl ¥ UX
COCIMHCHHUS

https://m.edso0.ru/30T1Z2109Z

https://m.edsoo.ru/75JXNHO0I8

https://m.edsoo0.ru/O7E8DOD7Z

https://m.edso0.ru/S85J9UGH3

43

44

45

46
47
48

49

OO1m1ast XxapaKTepUCTHKA XUMUYECKHX
3JIEMEHTOB — METAJIJIOB.
Meramnndeckas CBsI3b U METaJlJIUndecKast
KPUCTAJUIMYECKasl PELIETKA.
DOU3NYEeCKUECBONCTBAMETAIIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMHUECKUN Psii HAPSDKEHU I
METaJIOB

OO61mmue crmocoOb! MOTYYCHHUS METAIIOB.
CrnaBel. BerurcneHus mo ypaBHEHUSIM
XUMHUYECKHX PEaKIIMi, €CJIH OJIUH U3
PEareHTOB COJCPIKUT MPUMECH

[TonsiTHE O KOPPO3UKUMETAIIIOB
II{enouyHBIEMETAIIBI
OKCHUIBI M TUAPOKCHUIBI HATPUS U KAJIHSI

[llenoyHo3eMeNbHBIC METATIIBI —
KaJIbIIMA 1 MarHui

https://m.edso0.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D

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

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

https://m.edso0.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDY0K®6



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6

50

Bakueimecoe ITMHEHUAKATIBIINS

https://m.edsoo.ru/CJR96CMZA

51  OO6oOmenue U cucTeMaTH3aUI3HAHUH https://m.edsoo.ru/O5PXGG1BE

52 HKecTxocT BOAEL M CTI0CO0RI &8 https://m.edsoo.ru/WFMBFTTTP
YCTpaHEHUS
[IpakTrueckas pabota Ne 6 o Teme

53 "KEcTKOCTh BOJBI I METOEI €€ https://m.edsoo.ru/NFIROKB8J
ycTpaHeHus"

54  AmomMuHUA https://m.eds00.ru/9Z2J8RD1TV

55 AwmdoTepHbIe CBOHCTE OKCHIA 1 https://m.edso0o.ru/NI5K110J5
TUAPOKCUIA

56  XKeneso https://m.edsoo.ru/F20NJR5SR

g7 ONCHbL MHAPOKCHIEL H COMI Xerlesa https://m.eds00.ru/IRTUBLAMP
(1) u xenesa (1)

58  OO6oO0meHue U cucTeMaTH3alUI3HAHU T https://m.edsoo.ru/NAON6HGKZ
[IpakTrueckas padota Ne 7. Permenue

59 SKCHepHYIeHTaHLHHX SANAT IO TeMe https://m.edso0.ru/ZN7G0QSMX
«BaxkHeimme MeTaIbl U uX
COCTMHEHHUS
Brrurcnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUN, €CITH OJUH U3

60 PCarcTOB /1ait B H30bITKE 1H https://m.edsoo.ru/AYD2HESIY
COJICPKUT MPUMECH.
BrruncneHusMaccoBOWIOTUBBIXOAAMIPO,T
yKTapeakiuu

61 O0001IeHre 1 cucTeMaTU3alUuA3HaHUI https://m.edso0.ru/BSTOVTKOP
KonrtponsHas pabora Ne4 o reme

62 «BaxxHeiiue MeTalIbl U BX https://m.eds00.ru/703C804GN

COCIIMHEHUS



https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BCIHSCTBa U MaTcpualibl B

63 . 1 https://m.edso0.ru/OFI132JMTO0
IIOBCCOAHCBHOU KN3HU YCIIOBCKA
X o

64 HMHTACCKOCIATPASHEHICORPYAIOMICHC 1 https://m.eds00.ru/9ANGYEYOQI
penb

65 POJII) XUMHUHU B pCHIGHI/II/I 9KOJIOTHUYCCKUX l https://m.edsoo.ru/180203Y28
npobaem
P % . 06006

66 C3CPBHBIM YPOK © EHeHHe " 1 https://m.edsoo.ru/DT1BAS5U4
cucreMaTui3anys 3HaHuu
PesepBubIil ypok. O6001ICcHIE 1

67 . 1 https://m.eds00.ru/P52TJZNXV
cHCTEMaTH3aIis 3HAHUI
PesepBHeIit ypok. O600ICHHE 1

68 . 1 https://m.eds00.ru/TMK36TJZG
cucreMartui3anuda 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN TPOT'PAMMBI

8 KVIACC

Koanposepsiemorope3yjibTata

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI
0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHOM
NMPorpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHusi

Ilo Tteme:  «llepBoHadanmpHBIE ~ XUMHYECKHE

IIOHATHUA»

1.1

1.2

1.3

pacKpbIBaTb  CMBICI  OCHOBHBIX  XUMHYECKHX
MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUN JIEMEHT,
MIPOCTOE BEIIECTBO, CIIOAKHOE BELIECTBO, CMECH
(omHOpOHAST W HEOJHOPOAHAs), BAJECHTHOCTD,
OTHOCHUTEIIbHAsl aTOMHasi M MOJIEKYJsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBas  JOJII XUMHUYECKOTO JJIEMEHTa B
COCIIMHCHUH, MOJIIPHBIA O00BEM, XHMHUYECKAS
peakiusi, Ki1accuuKalus peakuuid:  peaxuu
COCIMHEHUS, PEAKIUU Pa3JIO0XKEHUS, PEaKIHU
3aMelleHus,  peakuMd  oOMeHa, DJK30- U
SHIOTEPMHUYECKHE pEaKIMU, TerIoBoi 3¢dekT
peakuuu, pacTBOp, MaccoBas JOJs BELIECTBa
(mporieHTHAsI KOHIIEHTPAIKs) B PaCTBOPE
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX
XUMUYECKHUX TMOHATUNA U NPUMEHSATh 3TH HOHITHUS
MIpU ONKMCAHHUM BEIIECTB U UX MPEBPAIICHUI
UCIIOJIb30BaTh ~ XMMUYECKYIHD CUMBOJIMKY  JJIA

cocTaBlieHUs (QOpPMYJ BEIIECTB U YpaBHEHHIA

XUMHUUYECKUX PEAKIUI



1.4

PaCKpbIBaATb CMBICJI 3aKOHOB COXpPaHCHHA MacCChbl
BCIIICCTB, IIOCTOAHCTBA cocCTana, aTOMHO-

MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOTaJipo

1.5

1.6

1.7

OTIpeNeNiATh BaJCHTHOCTh AaTOMOB OJIIEMEHTOB B
OMHAPHBIX COSAMHEHUSIX

KJIacCU(PUIIMPOBATh XHUMHYECKHE peakiuu (1o
YUCIIy M COCTaBY YYacTBYIOIIUX B peaKUHuu
BELIECTB, 10 TEIJIOBOMY 3 dexTy)

BBIYUCIIATE OTHOCHUTEIIBHYIO MOJIEKYISIPHYIO U

MOJISIPHYIO MacChl BEILIECTB

1.8

BBIYHCIIATDH MacCCOBYIO JOJIIO XHMHUYCCKOI'O

areMeHTa 1o (Gopmylie CoeAMHEHUS,

1.9

1.10

2.1

2.2

2.3

2.4

2.5

BBIYUCIIATH MAaCCOBYIO JOJIO BEIICCTBA B PACTBOPC

IIPUMEHATH €CTECTBEHHOHAYYHbIE METO/IbI
MO3HAHUSA — HaOJIro/1eHue, U3MEpPEHHe,
MOJIETUPOBAaHUE, JKCIEPUMEHT (pealbHbIl U

MBICJICHHBIN )

ITo TEME: «Baxuennine MpEeICTaBUTETU

HCOPTaHNYCCKUX BCIICCTB»

PacCKphIBaTb CMBICJI OCHOBHBIX XUMHNYCCKUX

MMOHATHH: OKCHJ, KKUCJI0Ta, OCHOBAaHHUC, COJIb

OIpECACIIATh IMPHUHAIJIC)KHOCTD BCIICCTB K

olpesieIEHHOMY KJIaCcCy COEIMHEHUI 1o Gpopmynam
KJIacCU(UIIMPOBaTbHEOPraHNYECKUEBEIIECTBA

XapaKkTepu30BaTh (OMUCHIBATH) O0IINE XUMHUECKHE
CBONCTBA BEILIECTB pa3IUYHBIX KJIaCCOB,
MOATBEPK1ast ONKCaHue IIpUMepaMu
MOJIEKYJISIPHBIX ~ ypaBHEHUIl  COOTBETCTBYIOLIMX

XUMHNYCCKHX peaKum"I

IMPOIrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH
OT HX Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTHU
MMPOTCKAHUA XUMHYCCKHUX npeBpameHI/Iﬁ B

PAa3IUYHBIX YCIIOBUAX



2.6

CJIeIOBaTh MpaBUJIaM TOJIH30BAHUS XUMUYECKOM
MoCy/Iol M J1abopaTopHBIM 00OpYyIOBaHHEM, a
TakKe TpaBmwiaM oOpaiieHuss C BEIIECTBAMH B
COOTBETCTBUU C WHCTPYKIHSIMH IO BBIIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHIX OTIBITOB 1o
MOJTyYEHHUIO0 U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopola M KHCJIOpOJa), MPUTOTOBICHUIO
pacTBOpPOB C ONPEACIEHHON MacCoOBOW JOJIeH
pacTBOPEHHOTO  BEIECTBA,  IUIAHUPOBATh U
OPOBOAWTH  XMUMHYECKHE  OKCIEPUMEHTHl  TI0
pacro3HaBaHMUIO PACTBOPOB INEIOYEH W KHCIOT C
MTOMOIIbI0 MHAUKATOPOB (JTakmMyc, (heHondTaaeuH,

METUJIOPAHXK U IPYTHE)

2.7

3.1

IIPOBOJUTH PACY€Thl 10 YPAaBHEHHUIO XMMHUYECKOU

peaxiuu

ITo TEME: «ITepuognueckuit 3aKOH u
[lepuonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J1. n. Menneneena. CTpoeHneaToMOB.
XHUMHUYECKaICBI3h. OKMCIUTEIBHO-

BOCCTAaHOBUTCIIBHBICPCAKIITNH>

pPacKpbIBaTb  CMBICI ~ OCHOBHBIX ~ XMMHYECKHX
MOHATUM: AAPO aTOMa, DJIEKTPOHHBIA CJIOW aroma,
aToMHasi opOuTanb, paguyc aroma, XHUMHUYECKas
CBS3b, IIOJIAPHAs U HETIOJIAPHAs KOBAJICHTHAs CBA3b,
AIEKTPOOTPULIATENIBHOCTh, HOHHAs CBSA3b, HOH,

KaTHuOH, aHWOH, CTCIICHb OKUCJICHUA

3.2

3.3

3.4

KJ1ac CI/I(bI/II_[I/IPOBaTLXI/IMI/I‘-IGCKI/IGB.HGMGHTBI

OTHCHIBATh M XapaKTePU30BaTh TAOIHUHYIO pOpMy
[Teproanyueckoil CUCTEMBbI XUMUYECKHUX 3JIEMEHTOB:
paznuuaTh  TMOHATHS ~ «IJIaBHas — MOJTpYIIa
(Arpynma)» u «mobounast noarpymnmna (brpymma)y,

«MaJbie» U «OONbIINE» MEPHOIbI
packpsiBaTh cMmbica [lepuonnueckoro 3akona J[.U.
MenneneeBa:  IEMOHCTPUPOBATH  ITOHMMAHHE

HGpHO,Z[H‘lCCKOﬁ 3aBHCHUMOCTH CBOMCTB XUMHUUYECKUX



3.5

3.6

3.7

9 KJIACC

Koanposepsiemoropesyabrara

1.1

1.2

JJIEMEHTOB OT UX nosiokeHuss B [lepuogmueckoit

CUCTCEMC

COOTHOCUTh O00O03HAuUEHHUs, KOTOpPHIE HMEIOTCS B
tabnuie «lleproguyeckas cucTeMa XUMHUYECKUX
anemenTtoB .M. MenaeneeBa» ¢ YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKUX
AJIEMEHTOB (COCTaB W 3apsj siapa, OOIIee YHUCIIOo
AJIEKTPOHOB M paclpeieIeHUe UX MO 3JIEKTPOHHBIM

CJI05IM)

ONpeaciIATb CTCIICHb OKHCJIICHUA JJICMCHTOB B

6I/IHapHBIX COCIUHCHHUAX

OMPCACIIATh BUJ XHUMHYECKOU CBSA3U (KOBaHCHTHaﬂ u

I/IOHHafl) B HCOPraHMYCCKHUX COCANMHCHUAX

IIpoBepsiemble MpeAMeTHbIE Pe3yabTaThl
OCBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM
NporpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusi

ITo Teme: «BemecTBo 1 XuMu4eckasi peakLys»
pacKpblBaTb  CMBICI ~ OCHOBHBIX  XMUMHMUYECKHUX
MOHSITUI: PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIUTHI,
ANEKTPOJINTUYECKAsT ~ JTUCCOLMALNUSA, peaxkuun
MOHHOTO OOMEHa, KaTajlu3aTrop, XUMHUYECKOE
paBHOBecHe, 0OpaTHUMble 1 HEOOpaTUMBbIe pPEeaKLny,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKHUCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTD,
XUMHUYECKass  CBA3b  (KOBAJIEHTHas,  HOHHas,
METaJlJIM4ecKas),  KpUCTaJUIMYecKas  pemiérka,
CIUIaBBbI, CKOPOCTh XUMUYECKON PEAKIINU
WJTIOCTPUPOBATH B3alMOCBS3b OCHOBHBIX
XUMHUYECKUX MOHSATHH U MPUMEHSTb 3TU MOHITUS

IIpH OIMMHMCaHUM BCIICCTB U UX npeBpameHI/Iﬁ




1.3

1.4

COCTaBJIATh ypaBHEHUS AIEKTPOJIUTUYECKON
JMCCOITAIIAM KUCIIOT, IIeJIOUei U COJIEH, ITOJHBIC U
COKpallCHHBIE YPAaBHEHUS PEAKUUNA  HOHHOIO
oOMeHa

packpbIBaTh CYILIHOCTh OKHCJIUTENLHO-
BOCCTaHOBUTEIIbLHBIX peakiuit MOCPEJICTBOM

COCTaBJIEHUS DJIEKTPOHHOTO OajaHca STUX peakiuit

1.5

IIPOBOJIUTH PACYETHl IO YPAaBHEHHMIO XMMHYECKOM

peaxiuu

Ilo temam: «Hewmerauibl U HMX COEOUHEHUS» U

«MeTamisl 1 ux COCOUHCHUSD)

2.1

2.2

XapaKkTepUu30BaTh (omuceIBaTh) oOruiue u
cnenupuyeckre XMMUYECKHe CBOWCTBA MPOCTHIX U
CIIOXHBIX  BEIIECTB, IMOJATBEPXKJas  OMNHCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

COCTaBIIATh YpPaBHEHHUS peaKkuuid,

MOATBCPIKAAOIMUX CYHICCTBOBAHHNC FeHETHYECKOM

CBA3U MCXKY BCIICCTBAMU Pa3JIMYHBIX KJIaCCOB

2.3

2.4

2.5

IMPOTrHO3HUPOBATH CBOMCTBA BE€IICCTB B 3aBUCUMOCTH
OT HUX CTPOCHHUA, BO3MOXHOCTH JIIPOTCKAHUA

XUMHUYECKUX IPEBPALLECHUN B PA3JINYHBIX YCIOBHIX

CIeIOBaTh MpaBUJIaM TOJIH30BAHUS XUMUYECKOM
MOCy/Io M J1abopaTopHBIM O00OpYy/IOBaHHEM, a
TakKe TpaBWiaM oOOpamieHusi C BEIIECTBAMU B
COOTBETCTBUU C WHCTPYKIUSIMH IO BBIIIOJIHEHUIO
1ab0pPaTOPHBIX XUMHUYECKHIX OIIBITOB 1o
MOJTYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB
(amMMuaKa ¥ yriieKuciaoro rasa)

MIPOBOJIUTH peaxium, MOITBEP K IAOIITUE
Ka4eCTBEHHBIH  COCTaB  pa3IMYHBIX  BEIICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUI-, OPOMH]I,
noauna, kapOoHat, docdar, CHIMKAT, Cyiabdar,

TMAPOKCUANOHBI, KaTHUOHBI AdMMOHUA, HOHBbI




3.1

3.2

HN3YUCHHBIX MECTAJIJIOB, MIPUCYTCTBYIOIINEC B BOJHBIX

pacTBOpax HEOPraHWYECKHUX BEILECTB
[To Teme: «XuMHUs 1 OKpY’KaroIas Cpeiar

PaCKpbIBATb CMBICJI OCHOBHBIX XUMHNYCCKHUX

nouatuit: [1/IK BemecTBa; Koppo3usi METaIIIOB

MPUMEHATh OCHOBHBIC OIEpAIlMd MBICIUTEIHHOM
NESATCIIbHOCTH — aHAIW3 M CHHTE3, CpaBHEHUE,
000011IeHHE, CHCTEMATHU3ALIHIO, BBLISIBIIEHHE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — JUISI U3YYCHUS
CBOWCTB BEUIECTB W XUMHUYECKUX PEaKLMM;
CCTCCTBCHHOHAYYHBIC  METOABl  IO3HAHUSA  —
HaOJIIOIEHHE, U3MepeHue, MOJIETTUPOBAHUE,

AKCIIEPUMEHT (peabHbI U MBICJICHHBIN)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KVIACC

Kon
1

11

1.2

1.3

1.4

1.5

IIpoBepsiembliidjIeMeHTCOEPKAHUSA

IIepBoHaYaIbHBIEXUMUYECKUETIOHATUS

[Ipenmetr xumun. Poiap XUMUU B )KM3HU YEJIOBEKA. XUMHS B CUCTEME HayK.
Tena " BEILICCTBA. DU3NYEeCKNECBONCTBABEIIECTB.

Al’”pel"aTHOCCOCTO?IHI/IGBGH_[eCTB

Ilousrue o MCTOAAaX IMO3HAHUA B XUMUU. YucTele BelecTBa U CMECH. Crioco051

paszeieHust cMecen

ATOMBI H MOJICKYIJIBI. Xumuueckue djeMeHThl. CHMBOJIBI XHMHYECKHX

aneMeHToB. [IpocThie U cioXxHbIe BeulecTBa. ATOMHO-MOJIEKYJISIPHOCYYEHHE

Xumunueckas popmyna. BareHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHAs  aTOMHAas — Macca.
OTtHocuTenbHAsIMONIEKYIIpHasiMacca. MaccoBasI0IIXUMUYECKOTO2JIEMEHTA B

COCIMHEHUU
KonnuectBo Bemectsa. Monb. MonsipHas Macca. B3aumMocBsI3p KoIu4ecTBa,
MacChl u yucia CTPYKTYPHBIX € AVHUI] BEILIECTBA.

PacuéreimodopmynaMXxuMu4ecKuXcoeAMHEHUN

1.6

1.7

duznyueckre U XUMHUECKHUE SIBICHUA. XUMHUUYECKasi peakuusi U e€ MpU3HAKH.
3aKOH  COXpaHEHUS  Macchl  BEIIECTB.  XHWMHUYECKHME  YpaBHEHUS.
Knaccudukanuss  XUMHUECKMX  peakIuil  (COeNMHEHUs, Pa3JIoKEHHUS,

3aMelIeHMs], 0OMEHa)

XUMHUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOW IIOCYIOH, C
npaBUIaMU pabOTHI B JIAOOPATOPUH U TPUEMaMHU OOpaIIeHHs ¢ 1abopaTOPHBIM
o0opysoBaHUEM, H3Y4YeHHE U oOmnucaHHe (U3MUECKUX CBOMCTB 00paslioB
HEOPraHUYECKUX BeILIECTB, HabmoaeHue (u3nueckux (IUIaBJIIEHUE BOCKa,
TasiHUE JIbJ1a, PACTHPaHHUE caxapa B CTYIIKE, KUIIEHUE U KOHJEHCAlMsI BOJIbI) U
XUMHUYECKHX (FOpEHUE CBEYH, [POKAIMBAHME MEJHON IPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHCIOTON) SIBJICHMIA, HAOJIOJICHUE W OTHCAHUE
MPU3HAKOB TMPOTEKaHHWS XUMHYECKHX peakiuii (pa3lokeHue caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCJIOTHI C XJOpUJAOM Oapus, paslioKeHHe

rugpokcuna meau(ll) mpu HarpeBaHuM, B3aMMOIEHCTBHE XKelle3a C paCTBOPOM



comm meau(ll), nzyuenue cnocoboB pazaeseHus cMecei (C TOMOIIbIO MarHuTa,
bunsTpOBaHUE, BBHITAPUBAHKE, AUCTIILUIALNS, XpoMaTorpadus), TpOBeICHHE
OYNUCTKHN HOBapeHHOfI COJIu, HaGHIOI[eHI/Ie U OIKMCAHUC PE3YJIbTATOB
MIPOBEJICHUS OTBITA, MIUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3/1aHNe

MojieNIe MOJIeKyYJI (1ILIapOCTEP>KHEBBIX)

2.1

2.2

2.3

Baxuelimuenpe1cTaBUTEIMHEOPTraHNYECKUXBEILIECTB

Boznyx — cmech rasos. CocraB Bo3gyxa. Kuciopon — 31€MEHT M IIPOCTOE
BenlecTBo. Haxoxaenue kuciopoaa B Mpupoje, Gpusndeckre U XUMUYECKUE
cBoiicTBa (peakuuu roperus). Okcuapl. [Ipumenenue kucnopona. CrocoObt
NOJy4YeHUs  KHUCIopoAa B JIaOOpaTopuM M MPOMBIIIICHHOCTH.
KpyroBopotkuciopoaa B IIPUPOJIE. O30 -
JIOTPOIHAIMOAN(PUKALUSKUCIOPO1a

TemoBoil 3pPexT XUMHUYECKON peakluy, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ 3HJIOTEPMHUYECKHE peaklnu. TONIMBO: yroiab U METaH. 3arpsi3HEHUE
BO3/1yXa, yCWJIEHHE MapHUKOBOIro 3¢ deKTa, pa3pylieHre 030HOBOTIO CIIOs
Bonopon — snemeHT 1 mpocroe BemecTBo. Haxoxxaenne Bogopona B NpUpoae,

(I)I/I3I/I‘-ICCKI/IC N XUMHUYCCKHUEC CBOﬁCTBa, MMPUMCHCHUC, CIIOCOOBI MOJIYYCHUL.

Kucnots! u conmn

2.4

MossipHbiii 006EM Ta30B. Pacy€Thbl Mo XUMHUECKUM YpaBHEHUSIM

2.5

2.6

2.7

dusnyeckre CcBoWcTBa BOAbl. Boma kak pacTtBopurtenb. PacTBOpBHI.
HacplleHHble ¥ HEHACHIILIEHHBIE PaCTBOPBI. PaCTBOPUMOCTB BEILIECTB B BOJE.
MaccoBasg 1oy BemiecTBa B pacTBOpe. XHMMHYECKHME CBOMCTBA BOJBI.
OcHoBanus. Posp pacTBOpOB B IpUpOJE U B KU3HU uernoBeka. Kpyrosopor
BO/IBI B IIPUPOJE. 3arpsi3HEHUENPUPOTHBIXBO/. Oxpana u

OUHCTKAIIPUPOJHBIXBOJ

Knaccugukanus Heopranmueckux coequHenuil. Oxcuapl. Knaccugukarus
OKCHJIOB: coJyieoOpasyronire (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) U
Hecoseo0pasyrolye. Howmenknarypa OKCHJIOB. dusnueckue u

XUMHUYECKHECBOMCTBAOKCHUIOB. [lomyueHneokcuaoB
OcHoBanmsi. Knaccudukainuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC

OCHOBAHHMUI. HOMCHKHaTypaOCHOBaHI/Iﬁ. duznyeckue nu

XUMHYECKHECBOWCTBAOCHOBaHUH. [loydeHrneocHOBaHM

2.8

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucior. @usndeckue u
XUMHYECKHE CBOMCTBa KHUCIOT. PsmaktuBHOcTMMerayuioB H.H. bekerosa.

HOJ'Iy‘-ICHI/ICKI/ICJIOT



2.9

2.10

211

Comu. Homenknatypa coseil. @u3nueckue U XMMHUYECKUE CBOMCTBA COJICH.

[Tonyuenueconeit
I'emeTnaeckas cBA3b MCXKAY KilaCCaMU HEOPTAaHUYCCKUX COG}II/IHeHI/Iﬁ

XUMHUUECKUN SKCIEPUMEHT: KaueCTBEHHOE ONpeAeSCHUE COIEp KaHus
KHCJIOpOJia B BO3JyX€, MOJIYy4YeHHE, COOMpaHHe, pacliO3HABaHUE U M3YyUEHUE
CBOMCTB KUCJIOPO/a, HAOIIOIEHUE B3aUMOICHCTBUS BEILECTB C KUCIOPOJOM U
yCIIOBHS BO3HUKHOBEHUS U MPEKPALCHUS TOpeHus (TIoXkKapa), 03HAKOMIICHHUE C
oOpa3laMi OKCHJIOB U OIMCAaHUE MX CBOICTB, MOJIy4eHHE, COOHMpaHueE,
pacrio3HaBaHHE M M3y4eHHE CBOMCTB BOJOpoja (FOpEeHue), B3auMojeicTBue
Bozopoaa ¢ okcuaom Meau(ll) (BO3MOKHO HCIIOIB30BaHUE BUCOMATEPHUAIIOB),
HaOrosieHue 00pa3loB BEUIECTB KOJMWYECTBOM | MOJIb, HCCIIEIOBAHUE
O0COOEHHOCTEM pacTBOPEHHs BELIECTB C pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOW MaCCOBOU J0JIEH PaCTBOPEHHOIO
BEIIIECTBA, B3aWMOJICHCTBHE BOABI C METaUIaMH (HATpUEM U KaJIbI[UEM)
(BO3MOXHO MHCIIOJIb30BaHUE BUACOMATEPUATIOB), ONPEIECICHUE PaCTBOPOB
KHUCJIOT M IIeJ04Yed ¢ TOMOIIbI HMHIUKATOPOB, MCCIEJOBaHUE OO0pa3LoB
HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIAcCOB, HAONIOJEHHE H3MEHEHUS
OKpacKM HHAMKATOpPOB B pacTBOpax KUCIOT M IIEJI0YeH, H3ydyeHue
B3auMojieiictBusa okcuga meau(ll) ¢ pacTBopom cepHOM KUCIOTHI, KUCIOT C
METaJUIAMM, pEAaKUUHd  HEUTpaau3alMH, TOJYyYEHHE  HEPACTBOPUMBIX
OCHOBaHUH, BBITECHEHHE OJJTHOTO METaJlIa APYTUM U3 pacTBOpa COJIU, PELICHNE
HKCIEPUMEHTANIBHBIX 3aJau Mo TeMe «BakHeillne Kinaccel HEOPraHUYECKUX

COEMHEHUIN
[lepunonnueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
1. MenaeneeBa. CTpoeHneaTroMoB. XUMUYECKASICBA3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIbHBICPCAKITNN

3.1

3.2

[TepBble TOMBITKK KJIACCH(PHUKAIMU XUMHUYECKHX 3jeMeHToB. [loHsTtne o
rpynmnax CXOIHBIX 3JEMEHTOB (IEJIOYHbIE U IIEIOYHO3EMENbHbIE METaJIbL,
raJIOreHsl, UHEPTHBIE rasbl). DJEeMEHTHI,

KOTOPBICOOPa3yroTaM()OTEPHBICOKCHIBI U THIPOKCHIBI

[lepuoanueckuii 3akoH. Ilepuogumyeckasi cucTeMa XMMHUYECKUX AJIEMEHTOB
AWM. MenneneeBa. KoporkonepuoaHas u UIMHHONEpUOIHAs (OPMBI
Ilepnonnueckoir cucreMbl XuMHYeckux dieMeHToB [[.MI. Menneneesa.
[Tepuonel u rpynmnel. OU3NYECKU CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

[IEPHOJIa U TPYIIIBI DJIEMEHTA



3.3

3.4

3.5

3.6

Crpoenune aromoB. CocTtaB aToMHBIX siiep. M3oTonbl. Dnekrponsl. CtpoeHue
AJIEKTPOHHBIX 000JI04EK AaToMOB HEpBbIX 20 XUMHUYECKUX HIIEMEHTOB
Ilepuonnueckoi cucremsl JI.1. MenneneeBa. XapakTepuCTUKa XUMUUECKOTO

3JIEMEHTA MO ero nosuoxeHuto B Ilepuoanueckoii cucreme [I.11. Menneneesa

3aKOHOMEPHOCTU M3MEHEHHUsS paguyca aTOMOB XHUMHMUYECKUX 3JIEMEHTOB,
METaJUIMYECKUX M HEMETANIMYECKUX CBOMCTB IO TPYyINIaM U IEpPUOIaM.
3nauenue [lepuoguyeckoro 3akoHa u I[lepuoanueckoi CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul Pa3sBUTHsA HayKu U npakTuku. .M. Mennenees — y4€Hblid U

rpaXKAaHUH
Xumuyeckasi cBsizb. KoBajeHTHas (TONsipHAasT W HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas1 CBSI3b

Crenenb okuciaeHus. OKUCINTEILHOBOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIIN

3.7

9 KUIIACC

Kon

XUMHUYECKUH HKCHEPUMEHT: H3y4eHHE OOpas3llOB BEUIECTB METaIOB U
HEMETaJUIOB, B3aMMOJEHUCTBHE THIPOKCHJA LIMHKA C pacTBOPaMU KHUCIOT H
LIEJI0YEeH, IPOBEJCHHUE OIBITOB, HIUIFOCTPUPYIOIUX PUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ (TOpeHI/IC, pPCaKknuun pa3ioKCHUA, COC,Z[I/IHCHI/ISI)

HpOBCpﬂEMbIﬁC)JICMCHTCO}IGp)KﬂHHﬂ

1

11

BemectBo u xumunyeckas peakuus. [losropenue

[Tepuonnueckuit 3akoH. [lepuoanueckas cucreMa XuMU4eCcKux snemenTos [1.1.
MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHHM CBOMCTB
XMMHUYECKHX DJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kalus, KaJIbLIUd U HX
COCIMHEHUII B COOTBETCTBUM C IIOJIOXKEHHEM 3JIEMEHTOB B llepnoanueckon

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUAbl XMUMHYECKOM CBA3M. THUIBI KPUCTAIUIMUECKUX
PEmETOK, 3aBUCUMOCTh CBOKCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJIa XUMHUYECKOU cBsi3u. Kitaccudukanys 1 HOMEHKIATypa HEOPraHMUECKUX
BEUIECTB (MEXAyHapoHasl U TpUBUAJIbHAS). XUMUYECKHE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K Pa3IM4YHBIM KJAcCaM HEOPraHWYECKUX COCIUHEHHH,

TCHECTUYCCKAs CBA3b HCOPraHMYCCKUX BCIICCTB




1.3

Knaccudukanus XuMiUUecKuxX peakiuii o pa3InyHbIM MpU3HaKaM (10 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3(dexTy, 1o
U3MEHEHUIO CTENICHEeH OKUCIICHHSI XUMHUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTH,
0 Yy4YacTHIO Karajmus3aropa). OK30- M OHAOTEPMHUYECKUE PpEaKIUH,

TCPMOXUMHNYCCKNEC YPAaBHCHUS. Ilonstue o CKOpPOCTH XHUMHYICCKOMN pcaKkuuun

1.4

1.5

1.6

1.7

2.1

[Tonsatue 06 0O6paTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusax. [lonsrue o
TOMOT€HHBIX U I'€TEPOreHHBIX peakuusaxX. [[oHsITHE 0 XUMHUYECKOM PAaBHOBECHH.
@DakTOopsl, BIUAKIIAE HAa CKOPOCTh XUMHUYECKOM pEaKLUU U II0J0KEHHUE

XUMHYCCKOTI'O0 paBHOBECCHUS

OKHUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIMM,  JIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON  peakiuu. (CocTaBieHuE  ypaBHEHUU
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUM € HCIOJIb30BaHUEM METOAA

OJICKTPOHHOT'O OanaHca

Teopus 3EKTPOAUTHUECKON TUCCOIMAIUU. DIIEKTPOIUTHl U HEINEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3m AUCCOIUAIMHN BEUIECTB C PA3IMYHBIMU BUIAMHU
xuMudeckou cBs3u. Crenenpb nucconuanuu. CHUIbHBIE U CIa0bIe 3JIEKTPOJIUTHI.
Peakiuu nonHoro o6mMeHa. YCIoBHUS MPOTEKAaHMs pPeakinii HOHHOTO oOMEHa,
MOJIHBIE U COKpAILEHHbIE MOHHBIE ypaBHEHMs peakuuid. CBONCTBAa KHUCIOT,
OCHOBaHMH M coJied B CBETe MpPEACTAaBIECHUN 00 3IEKTPOIUTHYECKOMN

AJucCconranuu. Ka‘leCTBeHHbIepeaKHI/II/IHaI/IOHLI. Ilonstue o rnnponmeconeﬁ

XI/IMI/I‘-ICCKI/Iﬁ 3KCHepI/IMCHTZ O3HAKOMJICHHUEC C MOACIISIMU KpI/ICTaJ'IJ'II/ILIeCKI/IX
pEemETOK HEOpraHMYECKHX BEIECTB — METaIOB U HEMeTauioB (rpadura u
anMasa), CJIOXKHBIX BEIIECTB (XJIOpHa HATpus); UCCIIEJOBAHUE 3aBHCHUMOCTH
CKOPOCTH XHMHYECKOH peakiuu OT BO3ACUCTBHS Pa3IHUHBIX (PaKTOPOB;
UCCIICIOBAaHUE  DJICKTPONPOBOJHOCTH  PAacTBOPOB  BEIECTB,  Ipolecca
JUCCOLIMAIIMN  KHCIIOT, INeJo4Yeii W cojed (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUAIOB); IIPOBEJECHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUS PeaKlnii HOHHOTO 0OOMeHa (00pa3oBaHME OCaKa, BBIJICICHHE rasa,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuil (TOpeHue, peakiuu pasjoKeHUs, COETUHEHMS);
pacrno3HaBaHUe HEOPTAHMYECKUX BEIIECTB C TOMOIIHIO KAYeCTBEHHBIX peaKIui

Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4
Hewmerannsl u nxcoeqmHCHUS

OO6mass  xapaktepuctuka rajnoreHoB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB,

XapakTepHble cTerneHu okuciaeHus. CTpoeHue u puandeckue CBONCTBAa MPOCTHIX



BEIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpPE XJopa
(B3amMoJIelicTBHE C METaUIaMH, HEMETaJUIaMH, IIeJI0YaMu). XJIOPOBOIAOPOI.
ConsiHast KMCIIOTa, XUMHYECKUE CBOIMCTBA, OJIy4eHHUe, IpuMeHenue. [lefictBue
XJOpa MU XJOPOBOJAOPOJAa HA OPraHU3M YeJIOBEKa. BakxHEeWIIHEXJIOpUABl U

MXHAX0XJICHUE B MPUPOJE

2.2

2.3

2.4

2.5

Obmas xapaktepuctuka s1eMeHTOoB VIA-rpynmel. OcobGeHHOCTH CTpOCHUs
aTOMOB, XapaKTepHbI€ CTeNeH! okucieHus. CTpoeHue u pusnueckue cBoiicTa
OPOCTBIX BEUIECTB — KHCIOPOAAa M Cepbl. AJIOTPONHBIE MOIU(PHUKAIMU
KHCIIOpOJa U Cepbl. XUMHYECKUE CBOWCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
¢u3uueckne u XuMU4eckne cBOMCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTEIN
KHCJIOTHBIX OKCHIOB. CepHasi KUCIOTa, (PU3NUECKHEe U XMMHUUYECKHE CBOICTBA
(oOmIue Kak MpeACTaBUTENS Kilacca KHCIOT U crnennduyeckue). XUMUYECKHUe
peaKIyH, JIeXKallue B OCHOBE IPOMBIIUIEHHOIO Croco0a MOJIy4eHUs] CepHOM
kucaotel. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxxaeHue cepsl U €€ coeAMHEHUH B mpupojae. XMMHUYECKOe
3arpsi3HEHUE OKPY’KaIoLIEH cpeibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JI0XK]IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MpeA0TBpAaIlleHuUs

OO6mas xapakTepucTuka 3jieMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS. A30T, paClpOCTpaHEHUE B IPUPOJIE,
¢usnyeckue U XuMuyeckue cBoiicrea. KpyroBopot azora B npupoje. AMMHUAK,
ero (U3MYeCKue W XMMHUYECKHUE CBOWMCTBA, MONydeHUe W npumeHenue. Comu
aMMOHHMS, UX (uU3MUecKMe U XHUMHUYECKHE CBOWCTBA, IMpPUMEHEHHE.
KauectBenHnast peakuus Ha MOHbI aMMOHHUSI. A30THAsI KUCJIOTa, €€ MOJIyYeHHE,
bu3nUecKkue W XUMHUYECKHE CBOWCTBa (00IMME Kak TPENCTABHTENs Kiacca
KUCIOT U crnennduueckue). Mcnonb30BaHUE HUTPATOB U COJICH aMMOHHUS B
KayecTBE MHUHEPAIIbHBIX yI0OpeHil. XUMHUYeCcKoe 3arps3HEHHE OKPYKaIoIeit
Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPSA3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)

®dochop, amnorponHsie Mogudukanuu docdopa, Gusnueckue U XUMUYECKUE
cBoiictBa. Oxcun ¢ochopa(V) u dochopnas kucnora, ¢uznyeckue u
XMMHYECKHE  CBOWCTBa,  momydeHue.  VcmompzoBanumedocdaroB B

Ka4eCTBEMHUHEPAIbHBIXYI00pEHHIHA
OObmas xapaktepuctuka s1aeMeHToB |V A-rpynmel. OcoOGeHHOCTH CTpOEHHUs
aTOMOB, XapakTepHBIC CTENCHH OKUCICHHA. YTJIEpPOA, aJUIOTPOIIHBIC

Moau(pUKaMK, pacTpOCTpaHEHHE B MPHUpPOAE, (U3MYECKHEe U XUMHUYECKUE




2.6

2.7

2.8

cBoiicTBa. AncopOius. KpyroBopot yraepona B npupoae. OKcuisl yriepoja,
uX (U3NYECKHE W XMMHUYECKHE CBOWCTBA, JCWCTBHE Ha JKUBBIC OPTraHU3MBL,
NOJY4YEeHUE U IPUMEHEHHE. DKOJIIOTHYECKHUE MTPOOIEMBI, CBSI3aHHBIE C OKCHIIOM
yrnepona(lV); rumoresa riao0anbHOrO MOTEIUIEHUS KJIMMaTa; MapHUKOBBIN
a3 dexT. YronbHast KUCTOTA U €€ COJH, NX PU3NUECKHE U XUMUYECKHE CBOMCTRA,
nojxydyeHHne W TpuMeHeHHe. KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMIMHE, MPOMBIIICHHOCTH H

CEJILCKOM XO3SIMCTBE

[TepBoHayanbpHBIC MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KAK O COCAMHECHHSIX
yriaepojna (MeTaH, 3TaH, STWUJICH, alETWUJICH, ATaHOJ, TJIMIIEPUH, YKCYCHas
kucioTa). MIX coctaB m XxuMuueckoe ctpoeHue. [loHsTHe 0 OMOIOrHYecKH
Ba)XHBIX BEIIECTBAX: JKUPAX, OCJIKaxX, yriIeBOIaX — M MX POJIU B )KU3HH YETIOBEKA.

MartepuanbHOEeAMHCTBOOPTAaHUYECKUX U HEOPraHMYECKUXCOEINHEHUI

Kpemuuii, ero ¢Qusmueckne u XHMHUYECKHE CBOICTBa, IOJIy4€HUE U
npumenenne. CoelMHEeHUsT KpeMHUs B mpupoje. OOmme mpeacTaBieHus 00
okcuae kpeMHus(1V) u kpemHueBoit kucinore. CUIIMKATHI, UX HCIIOJIb30BAaHKE B

OBITY, METUIIHE, TPOMBIIIJICHHOCTH. BaXkHee cTpouTeIbHbIE MaTepHaIbl:

KepaMHKa, CTEKIIO, LIEMEHT, 0eToH, J)Kene300eToH.
[Ipo6emMpI0e30MmacHOTOUCTIONB30BAHUACTPOUTENEHBIXMATEPHUATIOB B
MMOBCETHEBHOMKXN3HU

XUMHUECKUI HKCHEPUMEHT: M3y4eHHE O00pa3l0B HEOPraHMYECKUX BEILECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEICHNUE KAYECTBEHHBIX PEaKLUil Ha XJIOPU-
MOHbl U HaOJIOJEHHE NPU3HAKOB HX MPOTEKAHMS; OIbITHL, OTPAKAOILIUE
¢du3nuecKkrue 1 XUMHUYECKUE CBOMCTBA TAJIOT€HOB M UX COEIMHEHHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAJIOB); O3HAKOMJIEHME € oOpa3laMu XJIOpUIOB
(ramoreHuIoB); O3HAKOMJICHHME C oOpa3laMu cepbl U €€ COeIUHEHUSIMU
(BO3MOXXHO HCIHOJIb30BAaHUE BHJICOMATEPUAIOB); HaOMIOJEHHE TIpolecca
o0yrIIMBaHUs caxapa Moj JCHCTBHEM KOHIEHTPHUPOBAHHOM CEpHOW KHCIIOTHI;
U3y4YE€HHE XMMHUYECKHUX CBOWCTB Pa30aBIIEHHOW CEpHON KUCIOTHI, IPOBEIECHUE
KayeCTBEHHOM peaklUuu Ha cyiabdaT-uoH M HaONloJeHHe MpHU3HaKa &
NPOTEKAHUS; O3HAKOMJIEHHE ¢ (U3NYECKUMHU CBOMCTBaMH a30Ta, Gocopa 1 ux
COCMHEHUI (BO3MOXHO HCIIOJIB30BaHHE BHUAEOMATEPHAIOB), o0Opa3amu
a30THBIX U pochopHBIX yaoOpeHuit; morydeHue, coOnpanue, pacro3HaBaHue U
U3Y4YE€HHUE CBOMCTB aMMHAaKa; MPOBEACHHE KAauE€CTBEHHBIX pEakUUid Ha HOH
amMMOHMS M Qochar-MOH U H3Y4YEHHE MPU3HAKOB HX MPOTEKaHUS,

B3aUMOOCHCTBHE KOHLICHTpI/IpOBaHHOﬁ a30THOH KHUCIIOTBI C MEJIbIO (BO3MO)KHO



3.1

3.2

3.3

3.4

3.5

3.6

UCIIOJIB30BAaHUE BUJCOMATEPUANIOB); U3y4EHHE MOJENEH KPUCTAIUIMYECKUX
peméTok anMmasa, rpaputa, (QyUIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a71copOIMK pacTBOPEHHBIX BEIIECTB aKTMBHPOBAHHBIM YIJIEM U YCTPOWCTBOM
OPOTHUBOTa3a; MOJy4YeHUEe, COOMpaHHe, paclo3HaBaHUE U H3Yy4YEHHUE CBOICTB
YIJIEKUCIIOro rasa; NpOBEJeHHE KayeCTBEHHBIX pEaKIUil Ha KapOoHaT- u
CWIMKAT-HOHBl W H3Y4YCHHE IPU3HAKOB MX IPOTEKAHHSA; O3HAKOMIICHHE C
IIPOJYKLIHMEH CUJIMKAaTHOW MPOMBIIUICHHOCTH; PELICHUE DKCIIEPUMEHTAIbHBIX

3aJa4 110 TEME «BaxkHeitmme HeMeTalIbl U UX COCOUHCHU)
Meramnsl u UXCOCOAUHECHUA

OO61mas xapakTepuCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUH UX
nosnoxkenuss B Ilepuoanueckoit cucreme XuMuueckux diemeHtoB .M.
MenpneneeBa u ctpoeHust aroMoB. CTpoeHre MeTauioB. MeTtainyeckasi CBA3b
U METAUIMYECKas KpUCTAJTIMYEcKass pemerka. OJIEKTPOXUMHUYECKUH psf

HaIpsHKEHUN METAJIOB

du3nueckue U XMMUYECKHE CBOMCTBAa MeTauioB. OOImIHe crmocoObl MOTyYeHUs
MeTaiuioB. IloHsTHE O KOppO3ruu MCTAJJIOB, OCHOBHBLIC CHOCO6BI 3alllUThl UX OT
kopposun. CiuiaBbl (CTalb, YyTyH, JIOPATIOMHHHUN, OpOH3a) U UX MPUMEHECHHE

B 6LITy " MIPOMBIIIJICHHOCTH

[lenounsle MeTamibl: nonoxeHue B Ilepuonuueckoil cucreMe XUMHUYECKUX
sneMmeHToB /.M. MenpeneeBa; CTpO€HHE UX aTOMOB; HaXOXKJICHUE B IPUPO/IE.
du3nyecKkue U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKCUbl
U TUOPOKCHUIBl HaTpust M Kanusa. [IprMeHeHHeneNouYHbIXMETaIOB |

UXCOCIUHEHUHN

[lenouyHo3eMenbHbIE  METaNIbl MarHMd W KajbLMH: IOJOXEHHE B
[Tepnoanueckoii cucteme xumudeckux anemenTos .M. MenaeneeBa; ctpoeHue
HUX aTOMOB; HaXO0XJICHHUC B IMPUPOJC. duznyecknue U XUMHUUYECKHE CBOMCTBA
MarHusi M Kaublus. Baxueimme coequHeHUs Kamblus (OKCHI, THUAPOKCHII,

coin). JKECTKOCTEBO/IBI U CIIOCOOBIEEYCTPaHEHHS

Amomunuit: nonoxkenue B Ilepuoanyeckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.M1. MeHnpeneesa; cTpoeHHE aroMma; HaxOoXIeHue B npupone. Pusmdeckue u
XMMHUYECKHE CBOWCTBA aIFOMUHUSL. AM(pOTEpHbIE CBOMHCTBA OKCHA M THAPOKCH A

AJIFOMHUHUA

Kenezo: monoxenue B [lepuoanueckoi cucreme XuMU4eCcKux sneMenToB J[. M.

MCHI[GJ'ICCB&; CTPOCHUEC aToMa, HaxO0XJICHUC B IPHUPOAC. dusznyeckue u



3.7

4.1

4.2

4.3

XUMUYECKHE CBOMCTBa jxene3a. Okcuabl, ruapokcuasl U conu xenesa(ll) u

xkene3a(lll), ux coctas, cBOMCTBA 1 TTOJTyUCHUE

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMi METaJUIOB U CIUIaBOB,
X (U3MYECKUMM CBOMCTBaMH; M3y4YEHHE PE3yJIbTaTOB KOPPO3UHM METAIJIOB
(BO3MOXKHO UCII0JIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHoCTeH
B3aUMOJICCTBUSL OKCHJA KaJblMsI W HATpus C BOJAOH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPHUAIIOB); MCCIEJOBAHUE CBOMCTB >KECTKOW BOJBI;
npoluecca TOPEHHs JKelne3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB IMPOTEKAHUSI KAUECTBEHHBIX PEaKIMil Ha MOHBI
(Maruusi, kajplus, amroMmuHus, 1uHKa, skenesa(ll) u sxenesa(lll), memu(ll);
HaOJII0/IEHUE U ONKCAHKUE MPOLIECCOB OKPAIIMBAaHUs IUIAMEHH MOHAMH HaTpHs,
Kaguss M Kaublus  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUEOMATEpHAJIOB);
uccienoBaHie aM(pOTEPHbIX CBOMCTB I'MIPOKCHAA ATIOMHHHUSA U TMIPOKCUAA
LIMHKA; pELIEHNE IKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe « BaykHelme meTaisl 1

UX COCTUHEHUSD)
XUMHUS U OKpyKarolascpena

HoBble Matepuainibl 1 TeXHOJOTUM. BemiecTBa u maTepuasnbl B ITOBCEIHEBHOM
JKU3HM YelloBeKa. XUMUs U 310poBbe. be3onacHoe UCnoab30BaHUE BEIIECTB U
XUMHUECKUX peakuuil B ObITy. [lepBasnoMOIIbIPUXUMHUECKUXOKOTAX U

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKOW  IpaMOTHOCTH.  XHMMMUYECKOE  3arpsi3HEHUE
okpyxkatomieit cpensl [TJIK. Pons xumMuun B pemeHnn 3K0JIOTHYECKUX MPOOIeM.
[IpupoHble MCTOYHMKH YIJIEBOJOPOJOB (Yroib, HNPUPOAHBIN ra3, HedTh),
IPOAYKTHI MX TIEPEPA0OTKH, UX POJIb B OBITY U MPOMBIIIICHHOCTH

XUMUYECKUI IKCIEPUMEHT: N3y4eHHE 00pa3lloB MaTepHaIoB (CTEKIIO, CIIABbI

METAJIJIOB, TOJIUMEPHBIE MaTEPUAIIbI)



IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

KoanposepsiemororpedoBanust
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IIpoBepsiemble TPeOGOBaAHNS K MPEAMETHBIM
pe3yJbTaTaM 0a30BOr0 YPOBHSI OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOI NMPOrpaMMbl
OCHOBHOTO 00111er0 00pa30BaHMs HA OCHOBE
eroc

[Ipencrasnenue:

0 II03HABACMOCTHU SIBIICHUM npupoabl, MIOHMMAaHUC
OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHYECKOM
HayKHn KakKk obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHMA, KOMIIOHCHTA O6H_Iel71 KYJbTYPbI U
HpaKTquCKOfI ACATCIIBHOCTU YCJIOBCKA B YCIIOBHUAX
COBpPCMCHHOT'O O6H_IGCTB3.; INOHHMMaHHuC MCCTa

XUMHHU CPpEIU APYTUX €CTECCTBCHHBIX HAYK

1.2

1.3

0 HAYYHBIX MCTOJAaxX IIO3HAHWUA, B TOM YHCIIC
OKCIICPUMCHTAJIBHBIX WM TCOPECTUUYCCKUX METOAaX
HCCIICAOBaHMA BCUICCTB U HU3YUCHUSA XUMUUYCCKHUX
peaKI.[PIfI; YMCHHUE HUCIIOJB30BATH MOJACIIN JUIA

00BACHCHHS CTPOCHUA aTOMOB U MOJICKYIJI

0 cdepax mMPoPeCcCHOHAIBHON EATEIHHOCTH,
CBSI3aHHBIX C XUMHEH H  COBPEMEHHBIMH
TCXHOJOIrusaMMu, OCHOBAHHBIMHU Ha AOOCTHXKCHHAX
XMMHUYECKON HayKH, YTO IO3BOJHUT O0YYaIOIIUMCS
paccmaTpuBaTh XMMHIO Kak cepy cBoelt Oyayiiei
npodeccHoHaNbHOW AEATENPHOCTH U CHeNaTh
OCO3HAHHBIM BBIOOP XHMHU KakK MPOQUIBHOTO
IpeaAMeTa TpH Hepexojie Ha ypPOBEHb CPEIHETO

o01iero oopazoBaHus
Bianenne cucremMoil XUMHYECKHX 3HAHUHA U

YMCHUEC NPUMECHATb CUCTEMY XUMHUYCCKUX 3HaHHI>'I,

KOTOpAas BKIIFOYACT:




2.1

BOKHCUIIINE XHUMHYCCKHE IIOHATHSA: XUMHYCCKHI
3JIEMEHT, aTOM, MOJIEKYJa, BEHIECTBO, MPOCTOE M
CJIOXKHOE BEIIECTBO, OJHOPOAHASI U HEOJAHOPOIHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHasi U MOJEKYJIsIpHast
MacCChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MOJISIpDHBIH O00BEM, OKCHI, KHCJIOTa,
OCHOBaHUE, COJb (CpeaHsis), XUMUYECKasl PeaKius,
peaKIMu  COEAUHEHUS, PpEaKIUu Pa3JIOKEHUs,
peaKIy 3aMeIICHUs, Peakiuu oOMeHa, TEIIOBOU
ahdeKT peakuuu, 23K30- U OIHAOTEPMHUECKUE
peakuuu, pacTBOp, MaccoBas OIS XUMHUYECKOTO
JJIEeMEHTa B COCIMHEHHMH, MaccoBas JOisI U
MPOLIEHTHAs! KOHIIGHTpAIlUs BEIECTBA B PacTBOPE,
AJIpO aToMa, SJICKTPOHHBINA CJIOM aToma, aTOMHast
opOuTaNb, pagnlyc aToMa, BaJCHTHOCTh, CTETICHBb
OKHCIICHHS, XUMHYECKast CBSI3b,
3IEKTPOOTPHUIATENILHOCTD, MOJISIPHAS U HETIOJISIpHAS
KOBaJICHTHAS CBSA3b, HOHHAS CBS3b, METaJUIMUSCKast
CBs3b, KpUCTAUIMYECKass pemeTka (aToMHas,
WOHHAs, METAJUIMYeCKas, MOJEKYJIApHasi), WOH,
KaTUOH, AaHHWOH, OJJICKTPOJIUT U HEIJICKTPOJIUT,
3JIEKTPOJIUTUYECKAsT JIFCCOLIMAIINS, peakiuun
HOHHOTO obMeHa, OKHUCJINTEILHO-
BOCCTAHOBUTEIIbHBIE  pPEAKIUU, OKHCIUTEIb |
BOCCTAaHOBHTECIIb, OKHCIICHHE M BOCCTAHOBJICHHEC,
ANEKTPOJH3, XUMUIECKOE PaBHOBECHE, OOpaTHMbIE
U HeoOpaTHMbIE PEAKIMH, CKOPOCTh XUMHYECKOU
peakuuu, katanuszarop, [IJIK, koppo3us meramios,

CILIIaBbI

2.2

2.3

OCHOBOIIOJIATaloe 3aKOHBI XWMHUH. 3aKOH
COXpAaHEHUsl MAacChl, nepuoanueckui 3akoH [[.M.
MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH

ABoraapo

TEOpUU XHUMHUU: aTOMHO-MOJIEKYJSIpHAs Teopus,

TCOpHUA BHCKTpOHHTquCKOﬁ Jucconualmuu



3.1

3.2

3.3

Bnagenue ocHOBaMM XUMHYECKOM T'PaMOTHOCTH,

BKJIIOYAIOIIEH:

YMCHHUE TIPaBUIIBHO HCIIOJb30BATh M3YYCHHBIC
BEIIIECTBa u MaTCpHraibl (B TOM YUCIIC
MHUHEpaJIbHbIC yIOOpPCHHS, METAUIBl W CIUIABHI,
MPOAYKTHI MEepepabOTKU MPHUPOTHBIX HCTOYHHKOB
YTJII€BOJ0POAOB (YIJIsl, IPUPOAHOTO Ta3a, HeTH) B
GBITy, CCJIIBCKOM XO35[I>1CTBC, Ha HOPOU3BOJACTBC U
MMOHMMAaHHUE 3HAYCHHS KHUPOB, OCIKOB, yIJICBOJIOB
JUTSL OPTaHMU3Ma YeJIOBEKa; YMEHHUE IPOTHO3HPOBATh
BJIMSIHAE BEIIECTB W XUMHUYECKUX MPOIECCOB Ha
OpPTraHHW3M YeNIOBEKa M OKPYKAIOIIYIO MPUPOIHYIO
cpeny

YMCHHUEC HUHTCTPUPOBATH XMMUUYCCKHE 3HAHUSA CO

3HAHUSAMHU JPYTUX YYEOHBIX [IPEIMETOB

HaJIM4ue  OmbITa paboOTel €  pa3jIMYHBIMU
UCTOYHUKAMU MH(OpPMALMU 110 XUMUHU (Hay4dHAs U
HAay4YHO-TIONYJIsIpHasl ~ JIUTeparypa, cJIoBapH,

CIPAaBOYHHMKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHMBHO OIICHMBATh WH(MOPMAIUIO O
BCHICCTBAX, HX IMPCBPAIICHUAX W IPAKTUYCCKOM
IIPUMEHEHUA U YMEHHUE UCIIOIb30BaTh €€ I

peaicHus y‘-Ie6HO-l'I03HaBaTeJ'IBHLIX 3aJa4

Bnagenue ocHoBaMM MOHSITHHHOIO ammapara H
CUMBOJIMUECKOTO S3BbIKa XUMUH I COCTaBJICHUS
(dbopMyn HEOpPraHWYECKUX BEIIECTB, YPaBHEHHIA
XMMHYECKUX PEaKIUi; OCHOBAMH XHMHUYECKOU

HomeHkarypsl (IUPAC u TpuBnanbHoii)

YMeHue oObSICHITh CBSI3b MOJIOKEHUS DJIEMEHTA B
[Tepuonnueckon CHUCTEME c YU CIIOBBIMU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XUMHUUYECKUX
3JIEMEHTOB (COCTaB M 3apsia sapa, o0Iiee 4uciio
ANEKTPOHOB), paclpeAeNeHHeM DSIEKTPOHOB IIO0
SHEPreTUYECKUM YpPOBHSIM aTOMOB IEPBBIX TPEX

MEPHUOA0B, KaIWA U KaJIbIHUA



[IpencraBneHne o0 NEpUOIUUECKOW 3aBHCUMOCTH
CBOMCTB XMMHUYECKUX 3JEMEHTOB (paauyc aTroma,

3JIEKTPOOTPHUIATEIBHOCTD), MPOCTBIX M CIIOMKHBIX

6 BEIIECTB  OT  IIOJOXKCHUS  DJIEMEHTOB B
[lepnoauueckoii cucreMe (B MajiblX MEpHOAaX M
IJIABHBIX TOJTPYIIAX) U 3JEKTPOHHOTO CTPOCHHS
aToma
7 YMmenueknaccuuuupoBaTh:
7.1 XUMUYECKHEITIEMEHTHI
7.2 HEOPraHWYECKHEBEIIECTBA
7.3 XUMHUYECKUEPEAKIINI
8 YMEHHEOpeACIIATh:
81 BAJICHTHOCTh W CTEIICHb OKHCJCHHS XHMHUYSCKUX
' JJIEMEHTOB, 3apsi]l HOHA
8.9 BUJ XUMHUYECKON CBSI3M W TUI KPUCTAJIIUYECKOU
' CTPYKTYpBI B COEIMHEHUSAX
8.3 XapakTep cpeapl B BOJHBIX PACTBOpaX BEIIECTB
' (KUCIIOT, OCHOBAHMIA)
8.4 OKHCJIUTENIh U BOCCTAHOBUTEIIH
9 YMeHue  xapakTepu3oBaTh  (QU3MYECKHE U
XHMHUYECKHE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOIOPO/I,
91 rpaduT, anmas, KpeMHHH, a30T, docdop, cepa,
' XJOp, HATpWl, KaJhil, MarHud, KaJbLHid,
AITFOMUHHM, KEIe30)
CIOKHBIX BEIIECTB, B TOM YHCJIC HX BOJHBIX
pacTBopoB  (BOJa, aMMHakK, XJOPOBOJOPOI,
CEpOBOIOPO, OKCHUJIBI ¥ TUIPOKCHUIBI METAIUIOB |—
A rpynm, amomunus, meau (1), nunka, sxenesa (11
9.2 u ), okcuaer yraepona (Il u V), xpemuus (1V),

azota u ¢ocdpopa (Il u V), cepsr (IV u VI),
CepHHCTas,  CEpHas,  a30TUCTas,  a30THasd,
docdopHas, yroiapHas, KpeMHUEBas KHCIOTa U UX

COJIN)



IIPOrHO3MPOBaTh U XapaKTEpHU30BaTh CBOICTBa

BCIICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHMU,

9.3 MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT WX
CBOWCTB, BO3MOXXHOCTh HMPOTEKAHUS XUMHUYECKUX
MIPEBpAIEHUH B Pa3INYHBIX YCIOBUSIX
10 YMeHHe COCTaBISATh MOJICKYJSIPHbIE W HOHHBIC
yYpaBHEHHS PEAKIIUH, B TOM YHCIIE:
10.1 peakuuiinoHHOrooOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKITUI
WLTIOCTPUPYIOIINX XHUMHUYECKHE CBOWCTBa
10.3 U3YYEHHBIX KJAcCOB (TpyIN) HEOPraHUYeCKuX
BEIIECTB
104 MOJITBEPKIAIOUINX T'€HETHYECKYI0 B3aUMOCBS3b
' MEXTy HUMH
11 YMEHUEBBIUUCIIATH (TPOBOAUTHPACUETHI):
OTHOCUTEIILHYIO MOJICKYJIIPHYIO W MOJIIPHYIO
111 MAcChl BEIIECTB, MAaCCOBYIO MO0 XUMHYECKOIO
JJIEMEHTA B COCMHECHUH
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
M0 YPaBHEHUSM XUMUYECKUX PEaKIUH U HAXOIUTh
114 KOJIMYECTBO BEIIECTBa, 00BEM M Maccy peareHTOB
WA TIPOTYKTOB PEAKIIHA
12 Bnanenue (3HaHHEOCHOB):
OCHOBHBIMM ~ METOJ]AMH  HAYYHOTO  IIO3HAHHA
(nabmoneHue, U3MepeHue, 9KCIEPUMEHT,
12.1 MOJIETUPOBAaHUE) TIPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX SIBIICHUH, yMEHUE c(HOopMyTupoBaTh
poOIeMy | MPEIIOKUTH ITYTH €€ pelIeHus
0e30macHO# pabOThl ¢ XMMUYECKUMHU BELIECTBAMH,
12.2 XMMHUYECKOH — mocyno U 1a0opaTOpHBIM
o0opy0BaHEM
123 IpaBUJIaMu 0e30macHOro oOpaiieHus c

BCIICCTBAMH, HCIIOJIbB3YEMBIMU B IMOBCEIHEBHOM




13

13.1

13.2

13.3

KU3HHM, TpaBWIaMH  TOBEACHHS B  IEJAX
cOEpeKEHUS 3I0POBBS U OKPYXKAIOIIEH TPUPOTHOM
Cpenbl; IMOHUMAaHUE Bpena (omacHocTn)
BO3JICHCTBUS Ha KUBBIE OPTaHU3MBI ONIPEACTEHHBIX
BEIIECTB, croco6oB YMEHbILIEHUS U

MMpCaO0TBPAICHUA UX BPCIHOT'O BO3I[€I>1CTBH$I

Hammaue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUS U
OCYIICCTBJICHHUA CJICAYIOUX XHUMHUYCCKUX

OKCIICPUMCHTOB!

HN3Yy4YCHUC U OIMIMCAHUC (bHSH‘{eCKI/IX CBOMCTB
BCIICCTB, O3HAKOMJICHHEC C (1)I/I3I/I‘-IGCKI/IMI/I u
XHUMHUYCCKUMHU SIBJICHUSMMU, OIIBITHI,
HWIUTIOCTpUPYIOue MMPU3HAKH IMPOTCKAHUA

XUMHYECKUX PEAKIUH
H3Y4YEHUECTIOCO00Bpa3IeICHUsICMECeH

MOJIy4€HHE KHCIIOpOJa U H3Y4YEHHE €ero CBOMCTB;
MOJIy4YEHUE BOJOpPOJAa U HM3YUYEHHE €r0 CBOWCTB;
MOJIyYE€HUE YTJIEKHCIIOTO Ta3a W HM3YyYEHHUE €ro
CBOICTB; MOJy4YeHHE aMMHUaKa U H3YYCHHE €ro

CBOJCTB

13.4

13.5

IIPUTOTOBJICHUE PACTBOPOB C  ONpPEAEIEHHOU

MacCOBOH J0JI€H paCTBOPEHHOIO BEILECTBA

pUMEHEHNE MHIUKaTOPOB (maxmyca,
METWJIOPAHkKa u ¢benondranenna) JUIs
OIIpeZIeTICHNsT XapakTepa Ccpeasl B PacTBOpax

KHCJIOT U LIEJT0Yer

13.6

WCCIIEZIOBAaHUE U OTIMCAHUE CBOMCTB HEOPTaHUIECKHX
BEILIECTB Pa3ITUYHBIX KJIaCCOB; U3y4YeHUE
B3aUMOJICHCTBUSL KUCJIOT C METaUlaMH, OKCHUIAMH
METaIOB, PAacTBOPUMBIMH U  HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJTyYCHHE HEPACTBOPUMBIX
OCHOBaHUI; BHITECHEHHE OJTHOTO METaia IPYrHM
U3 pPacTBOpa COJIM; HCCIIeOBaHHE aM(OTEPHBIX

CBOMCTB THAPOKCHJIOB aTIOMUHMS U [IMHKA



13.7

13.8

14

14.1

14.2

pemeHHe 3KCHepI/IMeHTaJIbHBIX 3a1a4 I10 TEMaM:
«OCHOBHBIE KJ1aCCHI HEOPraHUYECKUX
COCIIMHECHUIN; «DNEKTPOIUTUYECKAS
aucconmanusy; «BaxHelmne HeMeTallbl U X
coennHeHns»;, «BaxkHelmme MeTaIbl W HX

COCAUHCHMUA»

XUMHUYECKHE DKCIEPUMEHTHI, HIUTFOCTPUPYIOIIIE
MPU3HAKU MPOTEKAHUS PEAKIUii HOHHOTO OOMEHa;
KaueCTBECHHBIC PEAKIMU Ha IMPUCYTCTBYIOIINE B
BOJHBIX pacTBOpaX HWOHBL XJIOPHI-, OpOMHI-,
noaua-, cynbdar-, pocdar-, kapOOHAT-, CUITHKAT-
AQHUOHBI, THUIPOKCHUJ-MOHBI, KaTHOHBI aMMOHWUS,
MarHus, Kajbllus, aJllOMUHMS, Xene3a (2+) u

xkenesa (3+), menu (2+), HUHKA
YMmenue:

MPEJCTABIATH PE3yJbTaThl SKCIIEPUMEHTa B (hopme
BBIBOJIOB, JIOKA3aTelIbCTB, IPAaQUKOB W TAOIUIl U

BBIABJIATE SMIIUPUYCCKUC 3aKOHOMCPHOCTH

yCTaHaBJIMBATh CBSI3U MEXTY peanbHO
HaOMIOAAEMBIMA  XUMHMUYECKUMH  SIBJICHUSMH U
IpoLeccamMy, HNPOUCXOIAIIMMU B  Makpo- U
MUKpPOMHpPE, OOBSICHATh NPUYUHBI MHOT000pa3us

BCIICCTB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon
1

1.1

IIpoBepsiembliidjIeMeHTCOAEPKAHUSA

HepBOHaqaﬂI)HI)ICXI/IMI/ILIGCKI/IGHOHﬂTI/Iﬂ

UYucTele BemecTBa U cMecu. CiocoObl pa3ziesieHus: cMecei

1.2

1.3

1.4

1.5

1.6

ATOMBI M MOJEKyJbl. XUMHYECKHE »3JeMeHTbl. CHMBOJBI XHMHUYECKHX
251eMeHTOB. [IpocThIe U C10XKHBIE BELIECTBA.

Xumnueckass (opmyna. BajgeHTHOCTP aTOMOB XHUMHUYECKUX 3IJIEMEHTOB.
CreneHbOKHUCIIEHUS

3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHas Macca.
OtHocuTenbHast MOJIEKyJIsApHas Macca. MaccoBast 10151 XUMHYECKOTO 2JIEMEHTa
B COCAMHECHUU

KonnyectBo BemectBa. Monb. MonsipHast macca. MossipHblii 00BEM Ta30B.
B3anMocCBA3p KOIMYECTBA, MACChI M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
@u3nyecKre U XMMHUYECKHE SIBJIICHHUs. XUMHUYECKasl Peaklus U €€ IMPHU3HAKHU.

3aKOHCOXPAaHEHUSAMACCHIBELIECTB. XUMUYECKUEYPABHEHUS

Hepnozmqecxﬂﬁ 3aKOH H HepI/IO,Z[I/I‘{eCKaSI CHUCTEMAa XMMHUYCCKHX J3JICMCHTOB

J.N. MenneneeBa. CTpoeHHEaTOMOB

2.1

2.2

Ilepnonnueckuii 3akoH. lleprogmyeckass cucTeMa XUMHUYECKHX 3JIEMEHTOB
.M. MenneneeBa. [lepronbl u rpynnbl. OU3HYECKUI CMBICIT TOPSIAKOBOTO
HOMEpa, HOMEPOB MEPHOa U IPYIIbI AJIEMEHTa

Crpoenue atoMoB. CoctaB aToMHBIX sifep. M3oTomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aToMoB MepBbIX 20 XHMHYECKHX 3JIEMEHTOB

ITepnonnueckoii cucrems! .M. Menneneena

2.3

3.1

3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
NEepUOAOB, Kalus, Kajuplus (paguyca aToOMOB, 3JIEKTPOOTPHUIATEIbHOCTH,
METaJUIMYECKUX W HEMETAUIMYECKUX CBOWMCTB) M WX COCIWHECHUHA B
COOTBETCTBUHM C TOJIO)KEHHEM »ieMeHToB B [lepuomuueckoil cucreme u

CTPOCHUCM UX ATOMOB
CrtpoenueneniecTBa

Xumuyeckasi cBs3b. KoBajeHTHas (moyisipHasi W HEMOJIApHAs) CBS3b.
DONEeKTPOOTPULIATEIBHOCTh ~ XMMHYECKHX  3JEMEHTOB. VOHHas  CBs3b.

MerannnyeckasicBI3b



3.2

Tunel KpUCTAINIMYECKUX PEIIETOK (aTOMHAasi, HMOHHAs, MeTajuIMdecKas),
3aBUCHUMOCThH CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKOW PEIIETKH M BHUIIA

XUMHYECKOM CBI3U

4.1

4.2

4.3

Baxwuerlimue mnpeacraBuTeNM HEOPraHMYECKHX BelecTB. HemeTtamibl U ux

coeMHeHs. MeTaniabl M UXCOeUHEHUS

Knaccugpukamuss u HOMEHKIIATypa HEOPTaHHMYECKUX COCAMHEHH: OKCHIIOB
(coneobpa3syromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecoJieo0pa3yrolre; OCHOBaHUM (LIENOYM M HEPAaCTBOPUMBIE OCHOBAHUA);
KUCTIOT (KHCIIOpOACOepk alue | OECKUCIOPOAHbIE, OIHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCITBIX)

@dusnueckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEHIECTB-HEMETAIIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS
dusnyeckre ¥ XUMUYECKHUE CBOWMCTBA MPOCTHIX BEINECTB-METAJLIOB: JIUTHS,
HATPUS, KaJus, MarHusI " KaJIbIus, QTFOMUHWSI, Keesa.

ONEeKTPOXUMHUYECKUUPATHANPSKEHUIMETAIIIOB

4.4

®Ou3nYecKue U XMMUYECKHUE CBOMCTBA BOIOPOOHBIX COCAUMHEHHMI HEMETAJIJIOB:

XJIOPOBOJIOPO/IA, CEPOBOZOPOIA, AMMHAKA

4.5

4.6

4.7

4.8

4.9

dusnveckue ¥ XMMHUUYECKHE CBOMCTBA OKCHAOB HemetayuioB: cepsl (1V, VI),
azora(ll, 1V, V), docdhopa(lll, V), yramepoma(ll, V), xpemuusa(lV).
[ToryueHnEeoKCH1I0BHEMETAIITIOB

Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIIA rpynn, nunka, menu(ll) u

xenesa(ll, 111).ITonyueHHEOKCHIOBMETAILIOB

XUMHUYECKHE CBOWCTBA OCHOBaHUH M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpe
TUAPOKCUIIOB ~ AJIOMUHHUS, Kejne3a, IuHKa). [lomydeHueocHoBaHUN U
aM(}OTEPHBIXTHIPOKCUIOB

OO6mue XUMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOTHOM,
CEPHHUCTOU, CepHO, a30THOH, (hochopHOM, KpeMHHEBOU, yroiabHOU. Ocobbie
XMMHYECKHE CBOWMCTBA KOHIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

HOJ'Iy‘-ICHI/Ie KHUCJIOT

OO6mue XuMHUYECKre CBOMCTBA cpenHuX coneil. [lomyuenueconeit

4.10

[Tonydenue, coOupaHue, pacro3HaBaHWE BOAOPOJIA, KHUCIOPOAa, aMMHUAKa,

YTIIEKHCIIOTO Ta3a B JIA00paTopuu

411

[Tonyyenne ammuaka, CEpHOM M a30THOM KHCJIOT B MPOMBIILUICHHOCTH.

O6H_[I/I€CHOCO6BIHOJ'Iy‘IeHI/IHMeTaJ'IJ'IOB



4.12

5.1

5.2

5.3

5.4

5.5

I'eneTnyeckas CBSI3b MCKAY KilaCCaMU HCOPTraHUYCCKUX COGI[I/IHCHI/Iﬁ
XI/IMI/ILICCKI/IepCaKLII/II/I

KJ'IE[CCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKLII/Iﬁ 110 pa3JIMYHBIM IIPU3HAKAM: 110 YUCITY U
COCTaBy YYACTBYWOIIHMX B pPCEaKIHU BCUICCTB, IO TCIIJIOBOMY B(I)CI)GKTy, 110

W3MEHECHHIO CTCIICHEH OKHMCICHUS XUMHUUECKUX DJIEMCHTOB

TermnoBoit 3¢h(deKT XUMHUYECKON peakiuu, TEePMOXUMHYECKHE YypaBHEHUS.
DK30- U 3HIOTEPMUYECKUE peakluu. TepMOXUMUYECKUEe YpaBHEHHS
OKHUCIUTEILHOBOCCTAHOBUTEIILHBIE pcaknuuu. OKHCIIUTEIIN U BOCCTAaHOBUTEH.
[TpoueccriokucaeHHS u BOCCTAHOBJICHHSI.
DIIeKTPOHHBINOATIAHCOKUCIUTEILHOBOCCTAHOBUTEIHHOUPEAKITIHI

Teopus JIEKTPOIUTHUECKON qucconranuu. KatnoHbl, aHHOHBI. DJIEKTPOIUTHI
1 HedNEKTPOIUThl. CHiIbHBIE U clabbie NeKTPOauThl. CTEeNeHbANCCOIAIINN
Peakiuu nonHoro oomeHa. YclioBUS MPOTEKAHUS PEaKIuidi HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUU

XuMHS U OKpyXkaromascpeaa

6.1

6.2

6.3

6.4

6.5

Bemectsa u Marepuansl B IIOBCEJHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKHUX PEaKUMH B jabopaTopuu U OBITY.

HepBaHHOMOH_[BHpI/IXI/IMI/ILICCKI/IXO)KOFaX " OTPAaBJICHUAX

XUMUYECKOE 3arpsi3HEHUE OKpYyKaromed cpeabl (KUCIOTHBIE O,
3arpsi3HEHHE MOYBBI, BO3/lyXa W BOJAOEMOB), CIIOCOOBI €ro MPEAOTBpAILCHUS
[Ipenenbuas pomyctumasi koHneHTpauusi BemectB (I1JK). Ponp xumuum B
pPEIICHUH DKOJOTHYECKUX TpolieM. YCuieHWe MapHUKOBOTO 3ddekTa,

pa3spymi€cHUC O30HOBOI'O CJI0s

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpEMHUS U UX COSAMHEHUN B
OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM Xo3siiicTBe. [IpuMeHnenue
METAJJIOB W CIUIABOB (CTallb, YYTYH, IIOPATIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIUICHHOCTH X COeTMHEeHHM. [[oHsATHE 0 KOPPO3UU METAIIJIOB, OCHOBHBIE
CIocoOBI 3aIUTHI X OT KOPPO3UHU

[IpupoaHble HCTOYHUKHU YTIEBOJIOPOAOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),
MPOJIYKTHI X nepepadboTku (0EH3UH), UX POJb B OBITY M MPOMBIILIEHHOCTH
[lepBoHavanbHbIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAK O COCIMHEHHSIX
yriepoaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAst KUCIIOTa).
[TonsiTre 0 OMOOTMYECKH BayKHBIX BEILIECTBAX: KUPAX, OCIKaX, YIIIEBOIaX — U UX

POJIK B ) KU3HH YCTIOBCKA



7.1
7.2
7.3

PacuéTsr:
noGopMyIaMXUMHUYECKUXCOCTUHEHHH
Macchl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

MOXUMHUYCCKUMYPAaBHCHUAM
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