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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (enepaabHON padoueit mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIICNIMK TpPErnoJaBaHus ydyeOHOTo TmpeameTa «XUMHUS» B
oOpazoBaTeabHbIX opraHuzamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU Yy4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaroluxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMmeTa U
peanu3anuu TpeOOBaHUIM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOHM 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TakKKe TPEOOBaHUN K
pe3yJibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE LIS U3yYeHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JCATECIbHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTPatOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHs TI00aTbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHENMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsia HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYaIOIIUXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl 1O MPUHIUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencraBieHUd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOJTyYCHUST U3ydaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAaHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOAUT C MPUBJICUEHHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy, «buonorus. 5—7
KJIaCCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yuyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUUA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMN, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HayKd, B MPHOOIICHHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTUU MTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0€3011acHOro OOpalIeHMsI C BELECTBAMH B [IOBCETHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TAKUE LIETH, KaK:

— (¢opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIECHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIoIlIer0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyUYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJ1eco00pa3HOro TOBEICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEJSIX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEeH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero odpa3oBanus, cocrasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSTHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHTENNbHAsE aToMHasi macca. OTHOCUTENbHAs
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUUYECKUX COCTMHEHUH.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUCHUE U OINKUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mea C KUCIIOTON) SIBJICHUM, HAOMIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB Pa3JeNeHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNE OYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkHelue npeacTaBuTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BemlecTBo. Haxoxxaenwe kuciaopoga B HOpupoje, (uU3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuclopoAa B JabopaTopuud W TIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢h(heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yroiiue  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Kiaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyuyeHue counei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXE, MOJIyUEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOpOJa, HAOIIOICHHE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakKoMJIEHUE ¢ 00pa3aMu OKCUJIOB U ONUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABaHHE M U3Y4YEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoierictTsue Bogopoaa ¢ okcuaom meau (1) (BozsmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcCTBOPEHHsS BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM IOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbllue€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljla IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 110 TEME
«BaxHeiine KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX djeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMpOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckunii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
U. Menaeneea. Kopotkonepuoanas u JiuuHHonepuoanas ¢popmel [lepuoauueckoi
cucteMmbl xumudeckux snemeHToB JI. M. Mengeneea. Ilepuonbl W TpyImiibl.
@uU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJisipHass M HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMU JJISI OT/AEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MEePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUECKHE BEIUYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAaEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoandeckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIIUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKkux peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy Hddekty, mno
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOTO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HUCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiiuy Ha NOHBI. [IoHsATHE O TMApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3MYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTH
PacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOLINX
NPU3HAKM TPOTEKAHMsS peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBAaHME HEOPraHMYECKHX BEUIECTB C  MOMOIIbBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUeCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTajlaMu, uienodamu). XuopoBojopon. ConsHas KHUCIOTa,
XAMHUYECKME CBOMCTBA, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YeJIoBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (001IMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIJIEHHOTO CIloco0a IMOJIy4eHHUsl CEpHOM KucaoThl. lIpuMeHeHue cepHOi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJiab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUWM B IpuUpoje. XUMHUYECKOE 3arps3HEHUE
OKpPYXAaloIlel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALICHHUS.



OObmas xapaktepuctuka 31eMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTETNICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Coiu aMMOHUS,
ux QU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas: peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydYeHHe, (QU3MYECKHUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHnE HUTPATOB U COJIE aMMOHHMSI B Ka4€CTBE MUHEPATIbHBIX YI00pEHU.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOMHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYESCKHE CBOWCTBA, TOJIYYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka 3neMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. Y TIEPOI, AJTIOTPOITHBIE MOAU(PUKALINH,
pacmpocTpaHeHHe B MPUPOAE, HHU3HUecKre U XUMUYECKHUE CBOMCTBA. AJCOpOLIHUAL.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOWCTBA, JICWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJyYe€HUE U
NpUMEHEHHE. DKOJOTMYECKUE MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KACToTa W e€ coid, UX (PU3MYeckrue W XUMHUYECKHUE CBOMCTBA, MOJNyYEeHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH M CETbCKOM XO035HCTBE.

[TepBoHaUaNbHBIE TTOHATHSI 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, STaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U X
pomu B OKM3HM 4YellOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHEHUH.

KpemHwmii, ero ¢usnyeckne W XHMHUYCCKHE CBOWMCTBA, IIOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
POMBINIICHHOCTH. BakHelme cTpouTenbHble MaTepualbl: KEpaMHKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4eHUE 00pa3I[0B HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb(aT-uOH U HAOJIIOJCHUE ITPU3HAKA €€
pPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u pocopHbIX yAOOpEeHUH, NodydyeHue, coOupaHue, paclo3HaBaHUE U H3yUYEHUE
CBOICTB aMMMaka, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE MPU3HAKOB MX TMPOTEKAHMS, B3aAHUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HW3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMU pacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTIEM U YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHUE C MPOAYKIMEH CHUIMKATHOM HPOMBILUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUU  psl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{eounble MeTambl: nonoxkeHue B [leproanyeckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJIECHUE B MHPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIIBI U
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouno3emenpHblE METAUIBl MAarHUM W KaJbLUHW: TOJOXKEHUE B
[lepnognueckon cucreMe xuMuueckux 3nemMenToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXAEHUE B pupoe. Pu3nuecKrue 1 XUMHUYECKHE CBOKWCTBA MarHus U



KaJibIusl. BaxkHeiiie coeJuHeHUs! KanbIus (OKCUI, TUAPOKCU/I, coln). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUNA: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxAeHWe B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaXOXKJIE€HUE B mpupoac. Pu3nmyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCHIbI, THIPOKCUIBI M con kenesa (1) u xemnesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3yJIbTAaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MATHUs, KaIbIINsA, aTIOMUHUS, IUHKA, skese3a (1)
u xenesza (Ill), menu (Il), HaGmromeHNe W ommcaHWE MPOIECCOB OKpAIIMBAHUS
MJIaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJ0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/lad 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYKAKOLIAs cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepualbl).

Mesricnpeomemnuwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX PEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, TaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  TUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALMM U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAcCJeIHWI0, MOHUMAHMS 3HAYEHUS XUMUYECKOM HAyKW B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS. O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, yueOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIAX AEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBIOJIHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XUMHYECKUX SKCIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIIH
B IIpoliecce 3TOM y4yeOHOM AesITeNbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEW C MO3UIUU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCJIEICTBUIA MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIiH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM W COCTaBIIIOIIME
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYyYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOIBI, B3aMMOCBS3AX 4YEJIOBEKa C
MIPUPOIHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMI IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YEOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYpPOH, MOCTYMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYECHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUN U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIOJICHUSI TMpaBui O€30MacHOCTH MpH  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEajbHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTHUYECKOMY M3yUEHHUIO TIpodeccuil 1 Tpyaa pa3audHoro poja,
YBXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HaHHBIH  BBIOOP
WHJIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUsI 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeTHON Mpo(]ecCHOHATBLHON eITSIPHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATILHOM Cpejie;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTUYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHHMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYEeCKOMY U TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
npaBuWJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH NPUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MYyTeH HX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, NPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHMHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATh UX XapaKTEPHbIC
MPU3HAKKW, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BRIOMPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKALIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYEecKas GopMmylia W ypaBHEHHE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (POPMUPOBAHUS TUIIOTE3HI IO TTPOBEPKE
MPABWIbHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMU M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIwaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

YMEHHE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel VHTepHETa), KPUTUYECKH OICHWBATH MPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO UCIIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B TIpolecce y4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (OPMyIMPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pE3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OMNPENEICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpCAJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAaHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 3314, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHCHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLIEHUBATh COOTBETCTBHUE IMOJYYEHHOIO PE3yJbTaTa 3asBJICHHOM LW, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATEIbHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUsl, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 2h(EKT peakiumy,
SAJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, paAlyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBass JIOJs BeIIEeCTBa
(poreHTHAsI KOHIIEHTPAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3juvaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB 1. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCII0 SJIEKTPOHOB U
pacnpezieNieHue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBy YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, M0 TETUIOBOMY (D (eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TOJTBEPXKIasi OMUCAHUE MMPUMEPaMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIEHUNA B
Pa3IUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrOo 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIny;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3YyYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHWE, JKCIICPUMEHT
(peanbHBIN 1 MBICJECHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJ0BaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYCH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHONPTAICUH, METUIOPAHK

U IpyTHE).

K xoHIily 00ydeHus B 9 kJjiacce rnpeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TEIIOBOUN 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  pacTBOp,  BJICKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
amM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTajuInyecKas ), KpucTaInyeckas pemeéTka, Koppo3usi METauioB, CIUIABHI,
CKOPOCTh XMMHUYECKOW pEaKUWHu, MPEAEIbHO JOMYyCTUMAas KOHLIEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIl;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpEeNEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATITMYECKON
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmyeckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pa3ivyath TMOHSTHS «rJaBHas noarpynmna (A-Tpynma)» u «rnoOouyHast
noarpynmna (b-rpynma)», manbie u OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U  pacHpeesieHue WX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIABHBIX HOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, MOJATBEPXKIAs OIMHUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3HM MEXK/y BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPABHUIIA MTOIB30BAHUS XUMUYECKOHN TIOCYI0M 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXe IMpaBuia oOpalleHuss C BEHIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECCTB
(aMMmaka M yrieKHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIHUE B BOJIHBIX
pacTBOpax HEOPTraHUIECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICICTBEHHBIX CBSI3€H — JIJII U3YYECHHS] CBOWMCTB BEIECTB M XUMHUYECKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kouu4vecTBO 4acoB
Ne HaumeHnoBaHue pa3iesioB U JuekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHasi 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 5 bubnnorexa [JOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
yeoBeKa
BelectBa 1 XuMH4eckue bubnuoreka [{OK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paspnen 2. Baxkneiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
Boznyx. Kucnopon. Ilonsitue bubmuoteka [IOK
2.1 6
00 okcHax https://m.edsoo.ru/7f41837c
Bonopon.Ilonsatue o kucinorax bubmmnoreka HOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK
' OCHOBaHMSAX https://m.eds00.ru/7f41837¢
OCHOBHBIC KIIACCHI bubnunorexa LIOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pazpnen 3. Ilepunoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xummuideckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XHMHUYECKUX dieMeHToB /1. U.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHo-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

15

68

bub6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edso0.ru/7f41837c

bubnuoreka [IOK
https://m.edso0.ru/7f41837c




9 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
Pasnea 1. BemecTBo 1 XMMH4YecKkme peakiun
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyHsL. P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO01mmast XapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymmbl. A3oT, pochop u ux 7 1 Bubmmorexa [IOK
' PYEIHL. ’ p https://m.eds00.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' ) TPYIB: poa https://m.eds00.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJlJIbI M MX COeAUHEHUS

. bubnuorexa [{OK
3.1 Obmme cBoHCTBa METAIIOR 4 https://m.eds00.ru/7f41a636
. bubnmoreka [IOK
3.2 BaxxHelinme Metayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpy:xaomas cpeaa
4.1 B bl B )KU3HHU YEJIOBEKA 3 bubmorexa LIOK
' CHICCTBa W MaTepualt . https://m.edso0.ru/7f41a636
Uroro no pazneny 3
p 3 bubnunoreka LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrpoabnsie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThbI padoThbI
pecypcbl

1 [Ipeamer xumun. Ponps xumuu B 1 bubnunoreka LIOK
JKA3HHU 4YesoBeKka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c

5 ITonsiTie 0 MeTO/1aX MO3HAHUS B 1 bubnuoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia

3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka IIOK
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa LOK

s N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOM COJIN)»
bu6mmoteka IIOK
A 1

6 TOMBL I MOTICKYIHL https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bub6nmoreka [IOK
1 X .B
0 mmieckas popmya. BasentrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JICMCHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bubnuoreka [{OK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Ouznyeckue U XUMHUUECKHUE SIBICHUS. bubmmoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBHsI IPOTEKAHUS Bu6mmoteka [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bubnnoreka [JOK
XHAMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus KonudecTa, Macchl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PeaKIIHii
Knaccudukanms xumuaecknx
18 €aKui (COeAMHEHNUS, PA3I0KEHUS brbmmorexa LTOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukoneauct. O6o0eHne n bubmmorexa [JOK
t AHCT Hul https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aI¥sl 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK

«BGHIGCTBa U XUMHUYCCKUC PCAKITUN

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

21 Bo3ayxa. Kucimopog — 3neMeHT u bubmmorexa [JOK
Ayxa. poa https://m.edso0.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnyeckne ¥ XUMHUUIECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LOK
posa (peart ’ https://m.edso0.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsI MOTy4eHHST KHCIIOPOIa B
23 J1a00paTOpHH U MPOMBIIUIEHHOCTH bubmotexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIuu, MOHATHE O bubnunoreka LIOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar HSHGI—EHeql:OS g a, CII0COOBI iro bubmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
Y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3yYEeHUE €TO CBOWCTBY
97 Bonxopon — aneMeHT u mpocToe bubmmnoreka HOK
BellecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKknue 1 XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 IT
OFFTHE © KHCETIOTax 1 coix https://m.eds00.ru/ff0d50d2
30 Crioco0bI TToTydeHusT BOAOPO/Ia B bubmmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

31 «ITonydyenne u coOupanue BOJAOPOA, bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
W3Yy4YEHHUE €ro CBOMCTBY
39 Mounsipabiii 00bEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a Mo ero U3BECTHOMY bubmmorexa [JOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00b€MOB razoB 1o
34 YpaBHEHUIO PEaKI[MU Ha OCHOBE bubmmorexa [JOK
B . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUH T'a30B
35 dOusnvecKknue U XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubmmoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kxak pactBoputens.
37 HacsImieHHble ¥ HEHACHIIIICHHBIS bu6mmoteka IIOK
pacTtBOpbl. MaccoBas 10Jis BEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroTtoBiieHHE PACTBOPOB C bubnnorexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacCTBOPEHHOTO BEILIECTBA»
39 KonTponbnas padota Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCUpUKALUS, but6mmorekxa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosyyeHne u XUMHUYECKUE CBOWCTBA Bu6mmoteka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losyyeHne u XUMHYECKHE CBOWCTBA Bbu6moreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue): HOMEHKIATypa,
46 CHOCO((SBI;) 0T q)eHI/m XI/IMI/I‘IZEKI/IC bubsmorexa [IOK
_ y ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEJIMHEHU I
I'eneTnyeckas CBSI3b MEXKIY
48 KJIaCCaMH HEOPTaHMYECKUX bubmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCTMHECHUI
49 O06001IeHNe U CUCTEMATU3 AL bubmuoreka [{OK
3HAaHUU https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme
" but6mmorekxa [IOK
50 OcHOBHBIE KJIacCHl HEOPTaHUYECKUX

coequHeHnn"

https://m.edsoo.ru/00ad9ela




[lepBbie NOMBITKY KJIaCCU(PUKAITUU

bub6nmoreka [IOK

ol XUMHYECKUX 31€MEHTOB. [loHsiTHE O https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 [Tepuonuueckas cucrema bubnmnoreka HOK
XHMHYECKUX dj1emMeHToB /I, U. https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [lepuopl, TpymIIbl, MOATPYIIIILI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 311eMeHToB [leproauyeckoit bubmorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKH U MPaKTUKU. [l bubmuoreka [IOK
N. MenaeneeB — y4€HbIN, EIaror 1 https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubmuotexa [IOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 Hortmast xiireckas cosp https://m.edsoo.ru/00adac34
50 KoBaneHTHast nosnsipHast XUMHUYECKast Bbubmuoteka [IOK

CBA3b

https://m.edsoo.ru/00adaab8




61 KoBanentHas nenomnsipuas 1 bubnmnoreka HOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bub6numoreka [IOK
62 CTerets okuceHHs 1 https://m.edsocl)l. ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubnuorexa [{OK
peakuuu https://m.edso0.ru/00adb076
bubnnorexa [JOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.e dso:)_.[ru 100adb076
KonTponbHas padora Ne4 110 Teme
65 «CTpEeHI/Ie aT(I))Ma. XI/IJ:/H/IIIeCKa;I 1 bubmmorexa [JOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepHbiit ypok. O0001menue u 1 Bbu6mmotreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHrlil ypok. O6o01ienue u 1 bubnnorexa [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O0001IeHNE U 1 bu6moteka [JOK
cucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposwIe
Tema ypoka Kontpoabubie IIpakTHueckue p
n/n Bcero u3yyeHusi o0pa3zoBaTesbHbIE
padoThbI padoThbI
pecypchl
Ilepnonrueckuit 3aK0H.

1 [lepuoanueckas cucrema 1 Bbu6mmoteka [IOK
XHMHYECKUX dieMeHToB /. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bromrorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunapl xumMuueckoil CBSA3U U THIIBI 1 bubmmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrnybnenue 1 1
3HaHUI OCHOBHBIX Pa3/eNioB Kypca
8 Kimacca»

6 Krnaccudukanus XuMruueckux 1 bubmuorexa [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IToHdITHE O TOMOTr€HHEIX U 1 bubmorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHIX

8 ITonsiTE O XUMUYECKOM 1 but6mmoreka [IOK

PaBHOBCCHUHU. q)aKTopBI, BIIHUAOIINC

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




Ha CKOpPOCTb XHUMHYSCKOM p€aKknuun
1 MOJIOKCHUEC XUMHNYCCKOI'O

paBHOBECHs
9 OKHCIUTEIBHO- bubnunorexa LIOK
BOCCTaHOBUTEJIbHBIE PEAKLINH https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON
10 naucconnanuu. CUIbHBIC U clia0ble bubmorexa [IOK
' https://m.eds00.ru/00adcd68
AJIICKTPOJIUTHI
11 HonHbIe ypaBHEHHS peaKIuii bubsmorexa [IOK
P peaxt https://m.edsoo.ru/00add448
XHWMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JACCOLHAIIN
XUMUYECKHE CBOMCTBA COJICH B
13 CBETE MPENCTABICHUH 00 bubmorexa [JOK
ped N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITIT
14 IloHsTHE O TUAPOIIM3E COJICH bubmorexa [JOK
AP https://m.edsoo0.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1.
16 «PemmeHne s3xcnepruMEHTAIBHEIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3a7au»
KontponbHast pabora Ne2 o reme
17 «ONEKTpOIUTHYECKAs bu6muoreka [IOK

aucconyanysa. XuMHUECKUe
pCaKknuu B paCTBOpaAx»

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




OO01as xapakTepuCcTUKa raJOreHoB.

18 XuMH4eCcKrue CBOMCTBA Ha IIpUMEPE bubmmorexa [JOK
PHUMED https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopoa. ConsiHasi KUCIIOTa,
19 XUMUYECKHUE CBOWCTBA, IMOTyYEHUE bubmorexa LOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITomydeHne consTHOM KUCIOTHI bubmmorexa [JOK
y N . ’ https://m.edsoo.ru/00ade348
U3y4YeHHe e€ CBOMCTB»
Brrumcnenus o ypaBHEHUSM
21 XUMHUYECKHUX PEaKIIHid, €CIIH OJTHH bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE

29 OO01mmas xapakTeprCcTUKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.

93 Haxoxnenue cepol u eé bubmuoreka [IOK
COCIMHEHHH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
CepoBonopo/i, CTpoeHHE,

24 (I)I/II;I/ILIGCKEC " XI/If/II/I‘ICCKI/I@ bubamorexa LOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcupel cepbl. CepHas KUCIIOTAa,
25 ¢bu3znyecKkrue 1 XuMU4YeCcKHe Bubmmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE IMPOMBIIIJIEHHOTO CIToco0a bubnmnoreka [JOK

IMOJIYUCHUA CepHOﬁ KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a




OKpYKarollen cpeJibl
COCJIMHEHUSIMU CEPBI

Brruncnenune MmaccoBoy 10U

bubnunorexa LIOK

27
BBIXOJa MPOJIYKTa peaKiu https://m.edsoo.ru/00adec8a
OO01mas xapaKTepuCTUKA SJICMCHTOB
VA-rpynisl. A3oT,

28 acnrpo}ICT aHEHUE B IIPUPOLE bubmorexa LIOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
(bu3HYECKHEe U XUMUYCCKHIE
CBOMCTBa
AmMHEaK, ero Gu3nvecKue u

29 XHUMHYECKHE CBOMCTBA, IOJIYUEHUE bubmorexa HOK

’ y https://m.eds00.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «[lonmyyenne aMMHaKa, H3y4eHHE bubnnorexa [IOK
- Y https://m.edso0.ru/00adf180
€ro CBOMCTB)

31 A3OTHas KUCIOTa, €€ (hu3ndecKkue u bu6nmorexa LIOK
XHUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 noOpennii. XUMHUYECKOE bubnmorera HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIIei cpeabl
COEINHEHHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHas{ KI/ICJ'I((i))Ta (bq)lfm(qez:lcne " bubnmorexa LHOK

p L https://m.eds00.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOIyYCHUE
34 Ucnons3zoBanne pocdatos B bubnmnoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHuil. 3arps3HeHHE
MIPUPOIHOM cperbl hocdaTamu

Yrnepon, pacnpocTpaHeHue B

bubnunorexa LIOK

35 npupoe, Gbu3nIecKue u
pupone, ¢ - https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunel yraepojaa, ux pusndeckue
1 XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE IMPOOIEMBbI bubmorexa HOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTiepojia
(V)
37 VronpHas KUCIOTa U €€ COIIN bubmorexa [IOK
https://m.edso0.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[lony4yeHue yrieKucioro rasa. Bbu6moreka [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHUYECKHX BEIIECTBAX KaK O bubmorexa [TOK
P Hl https://m.edso0.ru/00ae054e
COEIMHEHUSX YTIepoaa
bubmmoteka IIOK
40 Kpemnuii v ero coe fuHEHUS
p A https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemrenne skcnepuMeHTAIBHBIX bubmuoreka [JOK
3a7a4 1o TemMe «BakHelmue https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCAUHCHMS
KonTponbnas padorta Ne3 o teme
. bubnuoteka [JOK
42 «BakHeiine HeMeTalIbl U UX

COETMHEHU S

https://m.edso0.ru/00ae0el8




OO6m1ast xapakTepucTUKa
XUMHAYECKUX IIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bubnmoreka [IOK

43 MeTaJUIM4eCcKask KpUCTaIn4ecKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAILJIOB
XHMUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psijt bubamorexa LIOK
. https://m.edso0.ru/00ae1156
HaIPsDKCHUH METAIIIIOB
O61ue cnocoObl MoTy4YeHHs
MetaiuioB. CriaBel. Beraucienus
45 10 YPAaBHEHMSM XUMHYECKUX bubmmorexa LIOK
. https://m.edso0.ru/00ae1156
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmmorexa [TOK
https://m.edso0.ru/00ae1278
bu6nmorexa LIOK
47 IHenosrbte MeTaIEr https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMeENBHBIE METAILIIBI — bubnuoreka [{OK
KaJIbILIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxneiime coenUHEHNS KaJIbIU bubmmorexa TIOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHre U CUCTEMATU3 AL
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ but6mmoreka [IOK

yCTpaHEeHUS

https://m.edso0.ru/00ae1886




[IpakTrueckas paborta Ne 6 o Teme

53 "XEcTKoCTh BOALI U METOBI €8 bubnnorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bub6nmoreka [IOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
57 Oxkcuabl, THAPOKCUIBI U COJIH bubmmoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre ¥ cCHCTeMaTH3aIus
3HAHUU
[IpakTuueckas padbora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a1a4 1o teMme «Baxneimne https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTUHCHUSD)
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PeaKIIHii, €U OJUH
60 U3 peareHTOoB JlaH B U30BITKE WU bubmuoreka [IOK
COAEPKUT MpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MAacCOBOM J0JIM BBIXOJa TPOAYKTa
peaknuu
61 O060061IeHre U cucTeMaTH3alus
3HAHUU
KonrtponbHast padora Ne4 o reme
62 «Baxueinme MeTauibl 1 UX

COCOAUHCHUA»




63 BeniecTBa u maTepuaisl B 1 bubnmnoreka HOK
MMOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3HEHUE 1 bubnmoreka [JOK
OKpYKarolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun 1 bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHHE 1 1 bubnmnoreka HOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHrlit ypok. O0o0mieHue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O600ICHHE 1 1 bubanoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

Xumus. 8 kimacc/I"'abpuensu O.C., Octpoymos W.I'., CnagkoB C.A., AKIIHOHEPHOE
obmrecTBo , M3natensctBo «IIpocBerienuey;

Xumus 8§ knace: yaeonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.
METOINYECKHUE MATEPHAJIbI JJISA YUYUTEJA

T'abpuensm, O. C. Xumus. 8 KJ1acc: yueOHHK JIJIsi 001Ieo0pazoBaTenbHbIX yupexaeHui O.
C. I'abpuensn. -M.: JIpoda, 2007.
Coopnux MaTepualoB MO peaan3anun (heaeparbHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
cTaHapTa od1ero oopasoBanus B 001e00pa3oBaTeNIbHBIX yUpexkIeHusAx Bonrorpaackoii
obnactu -Bosrorpan: Yuurens, 2006.
l'abpuensn, O. C. Xumus. § kiacc: KOHTPOJIbHBIE U MpoBepouHbie padoTsl O. C.
I"abupuensu u ap. - M.: [Ipocda, 2003.
L'abpuensn, O. C. Xumus. 8 xiacc: pabouas terpanp k yueOnuky O. C. ['abpuensna O. C.
I'abpuensn, A. B. SlmrykoBa. - M.: [Ipoda, 2007.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETHU

HUHTEPHET

http://www.chemnet.ru

[azeta «Xumus» U callT i yuutens «5 uny Ha ypok xumumy» http://him.1september.ru.
Enunas xomtekuus LIOP: Ipenmernas xoimekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OHOIHOTEeKa yueOHBIX MaTepUaloB 0 XMMuUK Ha noptaie Chemnet.
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