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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanbHO pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IpyTOMY, BBITIOJIHSASI (PYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U PA3BUTHU MTO3HABATEIBHBIX YMEHHI U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XUMHUYECKHMX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC
IlepBoHayabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHO€ COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas ¢popmyia. BaaeHTHOCT, aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHUs, Pa3I0KEHHUsI, 3aMEIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pasjiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUS, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH TTOBAPECHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3jmeMeHT W mpoctoe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOU(UKALNS KHCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpocToe BelecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOZiE€ U B KU3HU 4YelOBeKa. KpyroBopoTr BoabI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccupukanuss oOcHOBaHMI: MIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHocTM MetaimioB H. H. bekerona.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXE, ITOJIy4YECHHE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, MOJY4YEHUE, COOUpAHHE, PACNO3HABAHME U HW3YYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbLIUEeM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a4a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAacCU(PUKAIIMKM XUMUYECKUX djemMeHToB. [loHsiTHEe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS paJhyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXOpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHHM B § Kilacce
OCYILECTBIISIETCS. 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MOHATHS: HAYYHbIN (paKT, TUIIOTE3a, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJCKTPUUYECKUN 3apsll, BEUIECTBO, TENIO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TTOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC
BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOJ0B, KAJIHS, KATbIUS U UX COSTUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKUX peakiuii Mo pa3anvyHbIM MpU3HaKaM (110 YHCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOM peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc

OKHCJIUTEJIBHO - BOCCTAHOBUTENbHOW peakuuu. CocTaBieHUE ypaBHEHUM

OKHCIIUTEJIBHO - BOCCTAHOBUTENBHBIX PEAKUUW C UCIOIb30BAHUEM METOJA

3JIEKTPOHHOTO OaaHca.



Teopus 3NEKTPOIIUTHYECKON JUCCOLMALUHU. DIAEKTPOJIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBbIE YypaBHEHUs peaknuil. CBOWMCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLEcCca AUCCOLUAIIMY KUCIIOT, IEI0Yel U coiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (FOpEHUEe, PEAKIUU PA3I0KEHUS,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3NYecKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, MNOpuUMEHeHue. J[leiicTBue xJjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIlUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ CcOoenMHEHUMHM B IpuUpoje. XUMHUYECKOE 3arpsi3HEHHE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMoiyuyeHue, (PUu3nueckue M XUMHUECKHE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHUE BO31yXa, MOYBbl M BOAOEMOB). docdop, arIOTPOIHBIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, (HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUAL.
Kpyrosopor yrimepona B mnpupoxae. Okcuasl yriaepoja, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
NpUMEHEHHE. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCTOoTa W e€ CcoNd, UX (PU3MYecKrue W XUMHUYECKHE CBOWCTBA, MOJNyuYeHUE WU
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B KM3HU 4YelOBeKa. MarepualbHOe E€AMHCTBO OPraHUYEeCKUX W
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u kpemuueBoit kuciore. CUIMKATHI, UX WCIIONB30BAHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3y4eHrue o0pa3loB HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TMPOTEKAaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3iaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUYECKHX CBOMCTB Pa30aBIE€HHON CEPHON KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U PocopHbIX yAOOpEeHUM, MOTyYeHUE, cOOMpaHue, paclio3HABaHUE U U3YUYECHHE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HU3Y4YEHHE MOJENEH KPHUCTAUIMYECKUX PEIIETOK anMmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HEMETauIbl U UX
COETUHEHUS.
MeTausbl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[enounble MeTambl: nonokeHne B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIEeNOYHbIX METAUIOB M HX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKrue 1 XUMHUYECKHE CBOKWCTBA MarHus U



KaJibl[usl. BaxkHeiiire coeJuHeHNs KaJIbIUs (OKCUI, TUAPOKCH]I, o). KECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THIPOKCH]IA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUATIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, skese3a (1)
u skenesa (I1), mexu (1), HaOmogeHne W ommMcaHHE MPOIECCOB OKPALIHBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE DKCIIEPUMEHTAIBHBIX 3ajau 1o Teme «BaxHeunime
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpPYKarolel cpeapl (MpelesbHasl IOoMyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€M MpU M3YYEHUM XUMUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHbIE TOHSATHSA: HAy4YHBIN (DAaKT, TUMIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaOaKTUBHOCTb, MOJIEKYa, AIEKTPUICCKUI 3apsi, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CriiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
MCKOIIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM, Yy4eOHO - WCCIENOBAaTEIbCKOM, TBOPUECKOW W JPYrUX BHAAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM Y4EeOHOM JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NIPUPOIBI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHUWIO, JF0003HATEIHHOCTHh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOE KaK UICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKON  KYJBTYpbl, OCO3HAaHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HH(OpPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Ju4yHble METOAbl U 3alpPOCHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh W aHAJIM3UpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Auajiora 1 (WIK) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NCHCTBUSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 33IaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(poreHTHAsI KOHIIEHTPAIUsi) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIca [lepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xummuyeckux osaementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YnuCiIo 3JIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XMMHUYECKUE SJIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHMHYECKOrO 3JIeMEHTa MO (opMysie COEAUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCYA0M 1 1a00paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHIy 00yueHus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas pPeakKisi, XUMUYECKasi CBSA3b, TEIIOBOM 3PQeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE PEaKINU, OKUCIUTEIHLHO - BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKIUM, NPEACIbHO JIONMYCTUMas KOHILIEHTpaIHUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIICCTB M YPABHEHUN XUMHUYECKUX PEAKITUA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
[JIABHBIX NOJATPYMI C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUICCKHE XHUMHUYCCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX Y HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPALIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCIUTEIBHO - BOCCTAHOBHUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »3JeMeHTa Mo (opmylie COoeAMHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opyZoBaHMEM, a TaKXe IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATh OMBITHHIM MyTEM XJIOpUJ -, OPOMUI-, UOAMI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISBIICHUE IIPUUYUHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 M3YyUYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3jieioB u KosmyecTBo yacos deKkTpoHHbIE (LM (POBbLIE)
n/n TeM MPOrpaMMBbl Bceero KoHTpoJbHbIe IIpakTyeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnunoreka LIOK
MPAKTUYECKOU NEeSATEIbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
12 BemrecTBa 1 XUMUYECKHE 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoa.llonarue o kucimorax 3 1 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
OCHOBAHHUSIX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHUMHUYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunorexa LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC

KoaunvecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM
Ne n/m Konrpoasubie Ilpakruueckne (uuppoBbie)
MPOrpaMMbl Bcero
padoThI paboThI o0pa3oBaTe/bHbIE
pecypcbl
Pa3nea 1. BemecTBo U XMMH4YeCKHe peaKIuu
11 [ToBTOpEeHwue U yriaydiieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpynmer. Tanorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 3ne§eHT01§) VIAl-Dr nbl. Cepa u eé 6 brbmmorexa [TOK
' PYHIBL. 2-€p https://m.edso00.ru/7f41a636
COEIIMHEHUs
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmorexa LOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHnToB |VA- bl YTIEpoa u 8 1 2 bubmmorexa [JOK
' . TPYIHIBL. poa https://m.edsoo.ru/7f41a636
KPEeMHHUH U UX COCTUHECHUS
Hroro no paszneny 25



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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

. bu6nmoreka [IOK
3.1 Obmpe croficTsa MeTaIIoR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1 1 2
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmorexa LHIOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 7
IMOYPOYHOE INNTAHUPOBAHUE
8 KVIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoka Konrpoabnubsie IIpakTnyeckue uudpoBbIe
n/n Bcero U3YYeHUS
padoThI padoThI odpa3oBaTejbHbIE
pecypcsl
1 [Ipeamer xumun. Pons xumuu B 1 bubnmorexa LIOK
’KU3HU denoBeka. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeTogax MO3HAHUS B 1 bubmuoreka [{OK

XUMHNHU

https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

ITpaktuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOPUU U IPUEMBI

bubnunorexa LIOK

3
oOpariieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)

4 Yucrtele BemecTBa u cMecu. CiocoObl bubnunorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Paznenenue cMecei (Ha mpumepe bubmorexa LOK

A N bHMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU ITOBaApEHHOW COJIN)»
6 ATOMBI U MOJICKYJIBI bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE AIIEMEHThI. 3HAKU bubmuoreka [{OK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIC BEIIECTBA bubmorexa HOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE brbmmorexa [JOK

YIp ya https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.

10 Xumuueckas popmyna. BareHTHOCTD bubmmorexa LIOK

pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX DJIEMEHTOB
OtHocuTeNbHAs aTOMHAs Macca. bubmmoreka IIOK

11
OTtHOcHTENbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XMUMHYECKOTO bu6mmoteka IIOK
3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemecTBa. Moib. bubnunorexa LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUUYECKUE SIBIICHUS. but6mmoreka [IOK

XuUMHU4YECKast peakuuia

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d37fa

[Ipu3Haky U ycinoBUs MPOTEKAHUS Bu6mumotexa [JOK
15 .
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnmnoreka HOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konu4yecTna, Macchl
17 BEILIECTBA 110 YPABHCHUSIM bubmorexa LHOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
Krnaccudukanus XuMuueckux
18 €aKIHi (COeAMHEHUS, PA3IOKEHHUS bubmmorexa [IOK
bedith " P ’ https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O0o0IIeHHE 1 bubmmorexa [JOK
' _ https://m.edsoo.ru/ff0d40c4
CUCTEeMaTu3alusl 3HAaHUH
20 KonTponbnas padora Nel no teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas
21 BO3 nya Kucnopon — snemeHT u brbmmorexa [JOK
Y%, oA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCIOpo/a (peakiuu OKUCICHHUS brbmmorexa LTOK
poZa (peaKtt ’ https://m.edso0o.ru/ff0d4614
ropenue). [lonarue o6 okcumax
CriocoOpl MostydeHus: KUCIopo/ia B
23 1ab0opaToOpUH U IPOMBIIIIIICHHOCTH bubmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoii 3¢ ekt xumuueckoin
24 peaKIuu, MOHATHE O bubmuoreka [{OK

TEPMOXMUMHUYECKOM YPaBHEHHH, K30~
Y SHJOTEPMHUYECKHUX PEAKIMIX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3a16
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TormBo (HedTh, yroiab U METaH).

o5 3 5 bubnunorexa LIOK
ArPASHEHHIE BO3LYXA, CHOCOOBL ero https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
I1 abota Ne 3 mo Teme

) I?IaKTquCKaﬂ p ; T 10 TEM BuGmiorexa LIOK
(LIOTMYHCHHC 1 CODHpanie . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUYEHUE €T0 CBOWCTBY»

97 Bonopoa — snemeHT u npocroe bubmuorexa [JOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo

08 du3nYecKre U XMMUYECKUE CBOMCTBA bubnnorexa [{OK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 I bubnunoreka LIOK

OIPITHE O KHEAOTax # copx https://m.eds00.ru/ff0d50d2

30 Crioco0bl moTy4eHust BOAOPO/Ia B bubmmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0

" Hl?lalcmqecxas{ pa(;OTa Ne 4 o Teme BuGmmorexa LIOK
«lofytenne 1 covnpaHne BOAIOPOAA, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY

39 MossipHblii 00BEM ra30B. 3aKOH bubmuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 6péma,

33 BIYHUCIICHUS 00bEMa, KOJIMYECTBA BuGmorexa [IOK
BEHICCTRA Fasa Ho ero 14313ecm91>4y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
B cie 00BEMOB Ta30B 10

34 PIHMCICHIDT OOBEMOB oc;OI;e bubmuoreka [JOK
ypaBHeHmO‘_peaKHHH Ha N https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH Ira30B

35 dusnyeckre U XUMUYECKHE CBOMCTBA bubnmnoreka LIOK

BOJIBI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [Tougarue 00

bubnunorexa LIOK

36
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
37 HacsbIieHHbIe ¥ HEHACHIILICHHBIE bubmuorexa [JOK
pactBopbl. MaccoBas 10Jis1 BElecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTrueckas padota Ne 5 o reme
«IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [JOK
38 . . .
ONpeAeIEHHON MacCCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme bubnnorexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: cOCTaB, KiIacCU(UKaIU, bubnunoreka LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHus: cOCTaB, KJIaccu(UKaIIHs, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubmmnoreka HOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6mmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnydyeHne n XUMHYECKUE CBOWCTBA bubmuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIaTypa,
(cpenine) P but6mmoreka [IOK
46 CIOCOOBI MOTYYEHUS, XUMHUUECKHUE

CBOMCTBA

https://m.edso0.ru/00ad9474
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[Tpaktuyeckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME

bubnunorexa LIOK

47
«OCHOBHBIE KJIaCChl HEOPTAHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
['enernueckas CBsA3b MEKIY
48 KJIacCaMH HEOPTaHUYECKHUX bubmorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COEIUHEHNI
49 O06001IeHNEe U CUCTEMATU3ALIHS bubnuoreka [IOK
3HAaHUH https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHEIE KJIACCHI HEOPraHUYECKUX bubnnorexa [JOK
o P https://m.eds00.ru/00ad9ela
COEIUHEHNH
[TepBbIie MOMBITKH KIacCUPUKAITII
51 XUMHAYECKHX 31eMeHTOB. [loHsiTre 0 bubmorexa HOK
) https://m.eds00.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnonnueckas cucrema bubmmnoreka HOK
XAMUYECKHX d1eMeHTOB /1. 1. https://m.edsoo.ru/00ada52¢
Menaeneena
53 Ileproasl, TpPyMIIBL, O, IIBI bubmiorexa LIOK
P » TPYIIIRL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubmuoreka [IOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aToMoB d1eMeHTOoB [leproanueckoii bubmrorexa LIOK
pHOA https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneena
56 XapakTepucTUKa XUMHUYECKOTIO bubmuoteka [IOK

9JICMCHTA I10 €I0 ITOJIOXKCHHIO B

https://m.edsoo.ru/00ada824
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IIepunonnueckoi cucreme /1. U.
Meunpeneena

3nauenue Ilepuonnueckoro 3akoHa
JUISL pa3BUTHS HAYKH U IPAKTUKU. [I.

bub6nmoreka [IOK

57
N. MenneneeB — yd€HbIH, IIEAATOT U https://m.edsoo.ru/00ada96e
rpa)xIaHuH
DJIEKTPOOTPULIATETLHOCT aTOMOB bubnmnoreka HOK
58
XUMHUYECKUX DJIEMEHTORB https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
59 Honmas xumieckas cBazp https://m.edsoo.ru/00adac34
50 KoBasieHTHast moJisipHast XMMUYECKast bubmuoreka [{OK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanientnast nenosnsipuas bubmmoreka [JOK
XAMHUYECKasl CBI3b https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
2
6 Crenems oxkncneris https://m.edsoo.ru/00adae28
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubmuoreka [{OK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o reme
65 «CTtpoeHne aToMa. XUMHUECKast brbmmorexa [TOK
P ’ https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O600111eHNE U bubmuoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHblitl ypok. O600111eH1E 1 bu6muoreka [JOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

68 PezepBHblit ypok. O6001eHuE 1 1 Bu6mumotexa [JOK
cucTeMaTu3alus 3HaHUi https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOI'PAMME
9 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara
Tema ypoka Kourposbnbie  IpakTuyeckue unpoBeie
n/n Bcero HU3y4YeHUS
padoThI padoThI o0Opa3oBare/bHbIE
pecypcbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnoguueckas cucrema 1 bubnnorexa [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX AJIEMEHTOB 1 bubmorexa LOK

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

3 Knaccudukamus 1 HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel o teme

5 «[ToBTOpEHUE U yriayOneHue 3HaHui 1 1
OCHOBHBIX pa3/eioB Kypca 8
KJ1acca»

5 Knaccudukanus xumMmudeckux 1 bu6muoreka [IOK

peaKuHﬁ 110 PAa3JIMYHBIM NTPpHU3HAKAM

https://m.edsoo.ru/00adbcb0
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[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. [ToHaTHE O TOMOIE€HHEIX U bubmorexa LIOK
peaKIH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
TlousTie 0 XUMHYECKOM

aBHOBecun. DaKkTOPHI, BIUAIOIINE
8 Ea CKOPOCTH XI/IMI/I‘-ISCKOﬁ €aKI[1HA buGnuorexa [IOK
P p https://m.edsoo.ru/00adc28c
U MOJ0KEHNE XUMHUYECKOTO
paBHOBECHUS

9 OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC bubmuoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKON

10 nuccornuani. CUIBHBIE U ClIa0bIe bubnnorexa [JOK

' https://m.edsoo.ru/00adcd68
AIICKTPOJTUTHI
11 HonHble ypaBHEHHUS PEAKIAI bubnnorexa [JOK
yp peartl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U

12 OCHOBaHUU B CBETE MPEACTABICHUI bubnmnorexa [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
U CCOLMAIAN
XHUMHUYECKHEe CBOMCTBA COJIeH B

13 CBETE IIPEACTABICHUN 00 bubnmorexa HOK

p . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITonsarue o ruaponnuse conen bubnmorexa HOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U cUCTeMAaTH3aIs bub6muoreka [IOK

3HAHUU

https://m.edsoo.ru/00addd12
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[IpaxTuueckas padora Ne 1.

16 «Pemenne sxcnepuMeHTAIBLHBIX buGnuorexa [IOK
P https://m.edsoo.ru/00addbfa
3a1a4u»
KonTtponsnast padora Ne2 o treme

17 «OIIeKTpOIUTUYECKAs Bbu6muotexa [JOK
Jucconanusg. XuMHU4ECKUe https://m.edsoo.ru/00addecO
PCaKIuy B pPacTBOPAX)

O0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I‘IGCKI:/IG CBI())ﬁCTBa Ha [IPUMeEPE bubnnorexa [IOK
p P https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. ConsHast KUCIIOTa,
19 XHMII/)IquKI/I: CBOIICTBA, [IOJIYYEHUE Bubmiorexa OK
’ i ’ https://m.edsoo.ru/00ade104
IPUMCHCHUE
[TpakTiueckast pabota Ne 2 o Teme
20 «[TonyueHue coOISTHON KUCIIOTHI buGnuorexa [IOK
yi B . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Berurcnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIUN, €CITH OTUH bubnmorexa IOK
peaKiit, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as XxapakTepuCTUKa JIEMEHTOB bubnmnorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(UKAIIUY CEPHI.

93 Haxoxnenue cepsl u €€ bubmuoteka [IOK
COEMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBoiopo, CTPOEHHE,

P P P bubnuoreka [{OK

24 ¢du3nueckrue 1 XUMHUYECKHE

CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcuppl cepbl. CepHast KMCIIOTA,

bubnunorexa LIOK

25 M3UYCCKUEC U XUMUYCCKHUE
¢ _ https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a

26 MIOJIyYEHUS CEPHOI KUCIIOTHI. Bbu6muotexa [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIIECH CPeIb
COCTMHCHUSMU CEPBI

97 Brruuciienue MaccoBoii Joau bubnunoreka LIOK
BBIXOJa MIPOJIYKTA PEAKLIHUHI https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB
VA-rpynisl. A3oT,

28 acII po}::H aHEHHE B IIPUPOJIE bubmmorexa [JOK
pactipocip PHpOAE, https://m.edsoo.ru/00adeeab
(buU3HYECKUE M XUMUICCKHEC
CBOMCTBaA
AMMHuak, ero pusnuecKue u

29 XHUMUYECKHE CBOMCTBA, OIyUCHUE bubmmorexa LIOK

’ v https://m.eds00.ru/00adf004
U TIpPUMEHEHUE
[TpakTiueckast pabota Ne 3 mo Teme
30 «IlomyueHne aMmmuaka, H3yudeHUE bubmmorexa [TOK
yqv > 13YH https://m.eds00.ru/00adf180
€ro CBOICTBY
A3oTHas KuC0Ta, e€ pusnueckue u bubmmnoreka HOK
31 .
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
. bubnuotexa [JOK
32 ynoOpeHnii. XuMu4aeckoe

3arpsA3HCHHUC Opr)KaIOIJ_ICﬁ CpCabl
COCOAMHCHUAMHU a30Ta

https://m.edsoo.ru/00adf518
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®dochop. Okcun dpocdopa (V) u

bubnunorexa LIOK
33
Pocopuas KHCHuOTa’ (usmicckue u https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MTOJTyYCHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MUHEPAJIbHBIX Bbu6muotexa [JOK
yno0peHuil. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MPUPOHON cpenbl pochaTamu
Yraepon, pacmpocTpaHeHNUE B
35 npu f) J; E)I/I?;I/II‘)IGCKI:/IG " bubmmorexa LIOK
PHpOIE, . https://m.edsoo.ru/00adfd9c
XUMHYCCKHE CBOMCTBA
Oxcuibl yriaepoja, ux pusnueckue
U XUMHYECKUE CBOMCTBA.
36 DKOJIOTHYECKHUE MPOOTIEMBI bubmmorexa [JOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
N bubmuoreka [{OK
37 Y
FOMbHAA KHCTOTA 1 €¢ Coln https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padota Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa. bubmuoreka [IOK
38
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-nOoH"
[TepBoHaUYaNILHBIC TIOHATHUS 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa [TOK
P m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 Kpemuuii u ero coemHeHAs bubmorexa HOK
P A https://m.edso0.ru/00ae080a
41 [IpaxkTuueckas padora Ne 5. bubmuoteka [IOK

Pemienne OKCIICPUMCHTAJIbHBIX

https://m.edso0.ru/00ae0bf2
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3aJ1a4 110 TeMe «BakHeinume
HEMETAJJIBI ¥ UX COEIUHEHUI»

KonTtponsnast padora Ne3 o reme

42 «Baxuenme HeMeTaJUIBI U UX bubnnorexa LHOK
https://m.edso00.ru/00ae0e18
COEIMHEHUI
OO0m1as XxapakTepucTUKa
XUMHYECKHUX DIIEMEHTOB —

43 MeTaJlI0OB. MeTajinueckas CBsI3b U bubnuoreka [IOK
METAJINYECKask KPUCTAIUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJLIOB
XHUMHUYECKHE CBOIICTBA METAJIIOB.

44 DIEKTPOXUMHUUECKUAI P bubnnorexa [JOK

p . P https://m.edso0.ru/00ae1156
HaIpsKEHUN METaJJIOB
O61mue crocoObl MOTyYeHUs
MeTaiuioB. CIuiasel. Beraucienus
45 10 YPaBHEHUSIM XUMHYECKUX bubnnorexa [JOK
yp N https://m.edso0.ru/00ae1156
peakIui, eclii OJNH U3 PEareHTOB
COJIEPKUT IPUMECH
46 TTonsiTHie 0 KOPPO3UU METAIIOB bubmorexa LIOK
pP https://m.edsoo.ru/00ae1278
bu6nmorexa LIOK

47 €JIOYHBIE METaJUIEI
m https://m.edso0.ru/00ael4b?2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bu6nunorexa LIOK
Kaus https://m.edsoo.ru/00ael14b2

49 [I{erouHO3EMENBHBIE METAILIBI — bu6muoreka [JOK
KaJBLIIUA U MarHui https://m.edsoo.ru/00ael5e8

. bubnuotexa [JOK

50 Baxneime coenMHEHNS KaJIbIUI

https://m.edso0.ru/00ae15e8
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O00011eHUE U CUCTEMATU3ALMS

51 .
3HaHUH’
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [IOK
52
YCTPaHEHHUs https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOIBI €€ bubmorexa LHOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubmuoreka [{OK
54 A i
FHOMHHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 XK
CIes0 https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH bubmmoreka [JOK
xenesa (1) u xemesa (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3 AL
3HAHUM
[TpakTnyeckas padora Ne 7.
59 Pemenne skciepuMeHTalIbHBIX bubmuoreka [IOK
3a71a4 1o TeMe «Bakuelnine https://m.edsoo.ru/00ae3de8
METAJIIBI U UX COCTUHEHUS
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHid, €CIIA OJIUH
50 U3 PEareHTOB JIaH B N30BITKE WIIH bubnunorexa LIOK

COAEPKUT MpUMecH. Beruncnenus
MacCOBOM 10U BbIXOJa MPOAYKTA
peakuuu

https://m.edso0.ru/00ae1750
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O00011eHUE U CUCTEMATU3ALMS

61 . 1
3HaHUH’
KonTtponsnast padora Ne4 o reme
62 «Baxueimme MeTauibl 1 UX 1
COCTMHEHUS»
63 BemecTBa u matepuaisl B 1 bubnmnoreka HOK
IIOBCEIHEBHOM KU3HU YEI0OBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHUE 1 bubmmoreka [JOK
OKPY’KaroIllel cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHun 1 bubnnorexa [JOK
IKOJIOTHYECKUX MPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
cUucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
cucTeMaTru3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YHEHUKA

8 KJIACC

Xumus. 8 kiace: yueo. mis oomeoopasopat. opranuzanuid/ I'. E. Pymsutuc, ®. I'. ®enpaman. — 10- € uzg.- M.:
[Tpoceemenwne, 2021. -207 c. : mir.- ISBN 978-5-09-077322-5.

9 KJIACC

Xumus. 9 knacc: yue0. ais obmeodpaszopar. opranuzanuii/ I'. E. Pynsurtuc, ®@. I'. ®enpaman. — 9- e uzn., crep. - M.:
[Tpoceemenne, 2022.-208 c. : wr.- ISBN 978-5-09-088255-2.

METOINYECKHUE MATEPHUAJIBI JIUIAA YUYUTEJIA

8 KJIACC

e Epemun B.B., /Ipo3znoB A.A., Kepumon 2.10. Pabouas nporpamma k nuauu Y MK B.B. Jlynuna. - M.: JIpoda,

Kopnopanus Poccutickuii yueonux, 2020.

e Epemun, B. B. Meroandeckoe nocooue k yueobnuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3aoBa u ap.
«Xumus. 8 kimace» / B. B. Epemun, A. A. [Ipo3nos, D. F0. Kepumos. — M.: JIpoda, 2021

9 KJIACC

e Epemun B.B., /Ipo3znoB A.A., Kepumon 2.10. Pabouas nporpamma k nunuu Y MK B.B. Jlynuna. - M.:JIpoda,

Kopnoparnus Poccutickuii yaeonuk, 2020.

e Epemun, B. B. Metoauueckoe nocooue k yueobnuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3aoBa u ap.
«Xumus. 8 kiace» / B. B. Epemun, A. A. JIposnos, 3. 10. Kepumo. — M.: [Ipoda, 2021



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KJIACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem8-vpr.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry

9 KJIACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem-oge.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O TIPOLECCA

YYEBHOE OBOPY1OBAHUE

1. [Teuatnas nponykuusi: [IpaBuna Texauku 6e3onacHocTu. [leproaudeckas cucreMa xuMudeckux anementos .M.
MenpeneeBa. PacTBopuMOCTb coJieid, KUCIIOT U OCHOBaHUM B Bojie. [IpaBuiia nmoBeneHns yyanmxcsi B KaOuHeTe

xumun. [IpaBuna noBeneHrs yqdamuxcsi B KaOuHeTe XuMuu (7151 1ab0paTOPHBIX padoT). DIEKTPOXUMHUUECKHUM PSIT


http://school-collection.edu.ru/catalog/
http://www.chemistry-chemists.com/
http://school-collection.edu.ru/catalog/
http://www.chemistry-chemists.com/

HaMpsHKeHUH MeTalioB. TaOnuIbl MO HOMEHKIIATYPE
2. Hoyroyk

3. Kononku,

4. ndopmarnmonnsiii mpoekrop EPSON,

5. [IpOEKIIMOHHBIN PKpaH

OBOPYJAOBAHMUE JJIA ITPOBEAEHUSA IIPAKTHYECKHUX PABOT

1. ITpubopsk1, HAOOPHI TOCY/IBI U TAOOPATOPHBIX MPUHAICKHOCTEHN 111 XUMUYECKOTO SKCTIEPUMEHTa 00I1IEeT0o
Ha3HAYCHUS
2. Becnl
3. HarpeBarenbHbie mpuOOpHI (CIUPTOBKA)
4. llITatuB 11 IEMOHCTPAIMOHHBIX TpoOupok [1X-21
5. llItatuB metamnuueckuii [11J1b
6. Habop haxonos (250 — 300 M1 1t XpaHEHHsI paCTBOPOB PEaKTHBOB)
7. HabGop mocy bl U MPUHAICKHOCTEH 1J11 YYEHUYECKOT0 KCIIEPUMEHTA
8. Habop cxistHOK ((pr1akOHOB) /171 XpaHEHUS PACTBOPOB PEAKTHBOB
9. Habop npodupoxk (I1X-14, ITX-16)
10. IlITaTuBbI 1151 TPOOUPOK
11. Konnexkuuu: Amomunuii, Bonokna, Meramibl u cruiaBsl, MuHepaiibl 1 ropHbie Topoabl, HedTh nBakuennme
MPOAYKTHI €€ nepepadoTku, [lnactmaccel
Habop o6opynoBanus u peakTuBOB 11 nipoeaeHus [ MA mo xumumn
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