


MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHUs COCTaBIEHAa HA OCHOBE
TpeOOBaHUM K pe3yJabTaraM OCBOECHHMS OCHOBHOW OOpa30BaTelbHOM MPOrpamMMbl OCHOBHOI'O
oOmiero oOpaszoBanusi, npeacraBieHHblx B PI'OC OO0, a Taxxe Ha OCHOBE (heaepanbHOU
paboueil mporpaMMbl BOCIIUTAHUSA U ¢ YYETOM KOHLIETILMH MPENOaBaHMsl yYEOHOro MmpeaMera
«Xumus» B 00pa3zoBaresibHbIX opranuzanusix Poccuiickoit denepanmu.

[Iporpamma mo xumMuM Aa€T NPEACTABICHUE O LEISAX, OOIIEH cTparerud OOydeHHs,
BOCIIUTAHUSI M PA3BUTHUA OOYYAIOLIMXCS CPEICTBAMU YYEOHOro MpEAMETa, YCTAHABIMBAET
o0s13aTeIbHOE PEIMETHOE COJIEp)KaHHUEe, MPEIyCMAaTPpUBAET pacipelejieHUe ero no KjiaccaM u
CTPYKTYpPHpPOBAHUE MO pa3jenaM U TEMaM IPOTPaMMBbI IO XUMUH, ONPEAEIIIET KOJIMYECTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTHKU COJAEP)KAHMS, PEKOMEHIYEMYIO IOCJIEI0BaTEIbHOCTD
U3yUYCHUSI XUMUU C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JOTUKU Y4EOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaroIIMXCs, ONPEAENSET BO3MOKHOCTU IpEeIMeTa
Ui peanu3anv  TpeOOBaHMIT K pe3ylbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTesIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTIO 00IIero oOpa3oBaHus, a TaKXke TpeOOBaHUI K pe3yibraTaM
oOyyeHUsT XUMUU Ha YypOBHE LeJied H3y4YeHUs MpeIMeTa M OCHOBHBIX BHJOB YyueOHO-
MO3HABATEIBHOM JIEATETbHOCTH 00YUarOIIErocsi M0 OCBOEHUIO YYEOHOIO CONlEpKaHUS.

3HaHWE XUMHH CIIY)KUT OCHOBOM 1Sl (POPMHPOBAHUS MUPOBO33PEHHS O0YUaIOIIErocsl, €ro
NPENCTABICHUA O MAaTepUalbHOM €IMHCTBE MHUPA, BAXHYIO pPOJIb HWIPAOT (HOPMHpPYEMbIE
XUMUEHN MPECTABICHNS O B3aUMONPEBPALEHUAX YHEPTUU U 00 SBOJIFOLIMYU BEUIECTB B PUPO/IE,
O MyTSAX peuieHus: o0aabHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM U KOJIOTMYECKOW O€30MaCHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3yuenne xumuu:

CHOCOOCTBYET peaanu3alii BO3MOXHOCTEHN I CaMOPa3BUTHS U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ o01el U QYHKIMOHAIBHOW IPAMOTHOCTH;

BHOCHUT BKJIaJ] B (D)OPMHUPOBAHNE MBILIJIEHUS U TBOPYECKUX CIIOCOOHOCTEN O0ydaronuxcs,
HAaBBIKOB HX  CaMOCTOSITEIbHOM  y4eOHOW  JI€ATEIbHOCTH, OKCIEPUMEHTAJIbHBIX H
UCCIIEJIOBATENbCKUX YMEHHM, HEOOXOIMMBIX KaK B TIOBCEAHEBHOM KW3HU, TaK W B
npo¢eCCUOHANTBHOMN e TEILHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBINUICHMS, 3aKJIAJbIBAET OCHOBBI LEJIOCTHOTO
B3MJISIIA Ha €QUHCTBO MPUPOJABI M YEJIOBEKA, SBISETCA OTBETCTBEHHBIM J3TaloM B
(hOpMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00yYarOIIHUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAaHMSIM, K TPHUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOIMYECKOEe 0Opa3oBaHHE
oOy4Jarouuxcsi.

JlanHble HampaBiieHHsT B OOyYE€HWHM XHMHHM OO€CHEYMBAIOTCS CHEUU(PUKONW COAEp:KaHUS
y4eOHOro mpeaMera, KOTOPbIM SIBISETCA MEJAarorudyeckd aJalTHPOBAHHBIM OTPAXKEHUEM
0a30BOI1 HAYKM XMMHUH HA ONPENEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoOBHE OCHOBHOIO OOILEr0o OOpa3oBaHUs OPUEHTHPOBAH HAa OCBOEHHUE
00yYaroIMMHCS CHCTEMbI IEPBOHAYATIBHBIX TOHATUNA XUMHUHU, OCHOB HEOPTaHUYECKON XUMHH H
HEKOTOPBIX OTAETBHBIX 3HAUMMBIX TOHATUN OPTaHUYECKON XUMUH.

CrpykTypa conepXaHus MPOrpaMMbl [0 XUMHHU C(HOPMHPOBaHA HA OCHOBE CHCTEMHOIO
noaxona k e€ msydeHuro. CopepKaHne CKIAIBIBACTCS W3 CUCTEMBI MOHSTHH O XUMHYCCKOM
AJIEMEHTE W BEUIECTBE M CHCTEMbI MOHATUH O XMMHYECKOW peakuuu. O0e 3TU CUCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO MPUHIMITY MOCIEAOBATEILHOIO Pa3BUTHs 3HAHMI HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUIN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— [lepunonnueckoro 3akoHa [[. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YUY€HHUA O CTPOECHUHU aTOMa U XMMHUYECKOW CBA3H;

— IPEJICTAaBIECHUN 00 ANMEKTPOIUTHYECKON JUCCOIMAIIMH BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IMOJIYUYEHHBIX U
OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS IMOCJENIOBATENbHO OT OJHOIO YPOBHS K JIpYyrOMYy,
BBIMIONHSS (DYHKIIMH OOBSICHEHHSI M MPOTHO3MPOBAHMSI CBOMCTB, CTPOCHHSI U BO3MOXKHOCTEH
MPAKTHYECKOTO MPUMEHEHUS U TTOTyYEHUS N3yYaeMBbIX BEIIECTB.

OcBoeHne MpOrpamMMbl MO XUMHH CIIOCOOCTBYCT (POPMHPOBAHHIO IIPCACTABICHUS O
XUMHUYECKOM COCTAaBIISAIOIIEH HAayYHOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NPHPOJIBI,



IIEHHOCTHOTO OTHOUIEHHUS K HAYYHOMY 3HAHUIO U METOAaM MO3HaHUs B Hayke. M3yueHne XumMun
MPOUCXOAWT C TPUBICUCHHEM 3HAHWM W3 paHEe U3YYCHHBIX YUEOHBIX MPEAMETOB:
«Oxkpyxaroniuii Mup», «bruonorus. 5—7 knaccb» U «Pu3uKa. 7 KjIacey.

[Tpu n3ydennn XxuMuu MPOUCXoaUT HOPMHUPOBAHNE 3HAHUI OCHOB XUMHUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, TPAKTUUECKOU AEATETbHOCTH YE€JIOBEKA U KaK OJTHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJBTYpHI. 3a/laqa yueOHOTO MpeIMeTa COCTOUT B (POPMUPOBAHHU
CUCTEMBbl XUMUYECKUX 3HAHUN — BaXKHEUIUX (PAKTOB, TIOHSTHI, 3aKOHOB U TEOPETUYECCKUX
MOJIOKEHUW, JOCTYIMHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKH, B
MPUOOIIEHUYU K HAyYHBIM METOJ[aM MO3HAHMS TIPU U3YYCHHUH BEIIECTB U XMMUYECKHUX PEaKITUi,
B (OpPMHUpPOBAHWU ¥ PA3BUTHUH IIO3HABATEIBHBIX yYMEHUH M WX TNPUMEHEHHH B Yy4eOHO-
MO3HABATEIHLHOM U YUEOHO-UCCIIEIOBATEILCKON IEATEIbHOCTH, OCBOCHHUH TIPABUII O€30MaCHOTO
oOpaIieHus ¢ BEIeCTBAMHU B TOBCEAHEBHOM KU3HU.

[Ipy mM3ydyeHMM XUMUU Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHMs Ba)KHOE 3HAUCHUE
npUOOpENH TaKue IeNH, KaK:

— (QopmMupoBaHHE WHTEUICKTYaJIbHO PAa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEIIPHOMY MPHUHSATHUIO PEIICHHH, CIOCOOHOW aJanTUpOBaThCA K
OBICTPO MEHSIIOIIUMCS YCIIOBHSIM KU3HU;

— HampaBlIEeHHOCTh OOy4YeHHS Ha CHUCTEMATHYECKOE MPHOOIIEHUE OO0yJarommxcs K
CaMOCTOSITEJIbHOM ~ MO3HABATEJIbHOM  JIEATENIBHOCTH, HAy4YHbIM  METOJaM  [O3HaHWS,
(GhOPMUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CITOCOOHOCTEH K XMMUHU;

— o0ecreyeHne YCIOBHUH, CIOCOOCTBYIOIIMX NPHOOPETCHHIO OOYYaIOMIUMHUCS OIBITA
pa3HOOOpa3HOW JEeATEITbHOCTH, TIO3HAHUS W CaMOIIO3HAHMSI, KITFOUYEBBIX HABBIKOB (KITIOUYEBBIX
KOMIIETEHIIN ), UMEIOIIUX YHUBEPCATIBHOE 3HAUCHUE ISl Pa3IMYHBIX BUJIOB JIESITEIbHOCTH;

— dopmupoBaHue o0mel GyHKIIMOHAIBPHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATH U OIEHWBAThH SIBIICHUS OKPYXKAIOIIETO MUpPA, MCIONB3Ysl 3HAHUS H
OTBIT, TOJYYEHHBIE TPU W3YYEHUU XHUMHH, TPUMEHSATh HMX TPH PEIICHHH TpoOieM B
ITIOBCEHEBHOM KU3HU U TPYILOBOU AECATEIBHOCTH;

— (opMupoBaHHE y 00yJarONIUXCA TYMaHUCTUYECKUX OTHOIICHUH, TOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHWM N7 BHIPAOOTKM SKOJIOTHUYECKH IEIeCO00pa3HOTO TOBENCHUS B OBITY H
TPYAOBOW JIESTEIBHOCTU B LEISAX COXPAHEHMS CBOETO 3JI0POBbSl M OKPYXKAOUIEH NPUPOJHOU
cpensl;

— pasBUTHE MOTHBAIlMM K OOydYeHHI0, CHOCOOHOCTEH K CAMOKOHTPOII H
CaMOBOCIIUTAHWIO HAa OCHOBE YCBOCHHUS OOIICUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIST ¥ HAMPABICHHOCTH JAJIbHEHUIIIETO 00ydYeHHUS.

OO0miee 4ncio 4acoB, OTBENEHHBIX /I M3yUYCHUS XMUMHH HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 1acoB (2 yaca B Hememno), B 9 kijacce —
68 yacoB (2 yaca B HEZEINIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayaIbHbIE XUMHYECKUE MIOHATHS

IIpenmer xumuun. Ponb XuMuM B KU3HU 4YelnoBeKa. XUMHS B CUCTEME HayK. lena u
BellecTBa. DU3MUECKHE CBOMCTBA BEIIECTB. ArperarHoe cocrosiHue BemiecTB. Ilonsitue o
MeToJIaX MO3HaHus B XUMHUHU. YucTeie BemecTBa u cMecu. CriocoObl pa3aesieHus CMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKUE 3JIeMEHTbl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocThie U CHOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYISIPHOE YUECHHUE.

Xumuueckass (Qopmyna. BameHTHOCTP arOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. (OTHocuTenbHass aroMHas Macca. OTHocUTeNbHas
MOJIEKYJIsIpHas macca. MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTA B COEUHECHUU.

KonnuectBo BemectBa. Monbs. MossipHast macca. B3auMOCBSI3b KOJIMYECTBA, MACChl U
qHClia CTPYKTYPHBIX €IMHHUI] BelecTBa. PacuéTol mo popmynam XUMHUECKUX COCTUHEHUH.

@u3nuecKre U XUMHUYECKHE SIBIICHUS. XUMUYECKash peakius U €€ MpPU3HAKU. 3aKOH
COXPAaHEHHSI MAacChl BEIIECTB. XWMHUYECKHE YypaBHEeHHs. Kriaccupukamuss XUMHYECKUX
peakiuii (CoeAMHEHUS, Pa3IOKECHHUs, 3aMEIIeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCY/IOH, MpaBUiIaMu pabOThl B J1TaOOpAaTOPUU U MPUEMAMHU
oOpareHus ¢ J1abopaTopHbIM 00OPY/IOBaHHEM, U3YUYCHHE W ONMHMCaHue (U3UYSCKUX CBOMCTB
00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOMoneHne (pu3nvyeckux (TUIaBICHUE BOCKA, TAsTHHUE
JbJa, paCTUPAHHE caxapa B CTYIKe, KUIIEHUE U KOHAEHCAIIMs BOJbl) U XUMHUYECKUX (TOpEeHUE
CBEYM, IPOKAJIMBAHHE MEIHON MPOBOJOKH, B3aMMOJCUCTBUE MeEJIa C KUCIOTOW) SBICHUH,
HaOJIOZICHUE U ONHMCAHKE MPU3HAKOB MPOTEKAHN XUMUYECKUX PEAKIHK (pas3iokeHre caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPHAOM Oapusi, pasnoxkeHue ruapokcuna meau (1)
IIPY HarpeBaHWU, B3aUMOJICUCTBHE Kene3a ¢ pacTBopoM conu menu (1), nzyuenue cnoco6oB
paseNieHns] CMECE: C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BHIAPUBAHUE, MUCTHILISAINA,
xpomarorpadusi, TPOBEICHHE OUYMCTKH TOBAPEHHOW CONM, HAOMIOACHHE U ONHCAHUE
pPE3yIbTaTOB MPOBEACHHUS OIBITA, WUIHOCTPUPYIOLIETO 3aKOH COXPAHEHHSI MAccChl, CO3J1aHUE
MoOjIeJIe MOJIEKYI (IIapOCTEPKHEBBIX ).

BaxHelline npeacTaBUTeId HEOPraHMYECKUX BeleCTB

Bo3nyx — cMech ra3zoB. CocraB Bo3ayxa. Kucinopon — aneMeHT U mpOCTOE BEIIECTBO.
Haxoxnenue kuciopoma B Tpupone, (pusmdeckne M XUMHYECKHE CBOWMCTBA (peakiuu
roperusi). Oxcunbl. [Ipumenenue xkuciopoma. CrocoObl TMOMy4YEHHUS KHUCIOpoIa B
1abopaTopuu U MPOMBIILIEHHOCTU. KpyroBopoT kucioponaa B npupojae. O30H — aunioTponHas
MoauUKaIUs KUCIOpOo/a.

TenmoBoit >hPexT XUMHUECKOW peakiuh, TEPMOXUMHUYECKHE YpaBHEHUS, JK30- H
SHAOTEPMHUUYECKHE peakiuuu. TOIMIMBO: yrojib M METaH. 3arpsi3HEHUE BO3yXa, YCUJICHUE
napHUKOBOTO A deKTa, pa3pylnieHrne 030HOBOTO CIIOS.

Bomopon — »sneMeHT W mpocTtoe BemecTBo. HaxoxaeHwe Bomopona B INPUPOZE,
bu3HYecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI momy4yeHusi. Kucmotsl u comu.

MonspHblii 00béM ra30B. Pacd€Tel Mo XUMHUECKUM YPABHEHHUSM.

dusnyeckne cBoucTBa BoAbl. Bojma kak pactBopurens. PactBopsl. HacwiieHHble u
HEHACBIIEHHbIE PACTBOPHI. PacTBOPUMOCTH BelIeCTB B BoAE. MaccoBasi J101s1 BEIIECTBA B
pacTtBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHUS. Poiib pacTBOPOB B MPHUPOJIE U B KU3HU
yesnoBeka. KpyroBopot BoIbI B MpUpoOJie. 3arps3HEHWE MPUPOAHBIX BoA. OXxpaHa M OUMCTKA
MIPUPOAHBIX BO/I.

Knaccudukamuss neopranmveckux coenuHenuid. Oxcuawl. Knaccudukarus OKCHAOB:
coieoOpasyromie  (OCHOBHBIE, KHCIOTHBIE, aM@OTEepHBIE) M  HecoJacoOpa3yroIue.
Homenkimarypa oxcupoB. ®dusznueckue M XUMHYECKHME CBOWMCTBA OKCUAOB. llomyuenue
OKCH/JIOB.

OcnoBanusi. Knaccudukarnuss ocHOBaHWIA: IMENTOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiarypa ocHoBaHuil. @U3NYECKHE U XMMHUYECKHE CBOMCTBA OCHOBaHMU. [lomyuenue
OCHOBAHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3nyeckue U XUMHIECKUE
cBoicTBa KUCIOT. Ps aktuBHocTH MeTasuioB H. H. bekerosa. [lonydyenne kucmuor.

Comu. Homenkiarypa coneil. duznueckue U XuMHYeCcKHe cBoilcTBa coseil. [lomyuenue
COJIEH.



I'eneTnyeckas CBsI3b MEXKY KIacCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii Ikcnepumenm:

Ka4eCTBEHHOE OTPEICTICHUE COJIep KaHuUsI KUCIIOpO/Ia B BO3IyXe, MOTyUYeHHE, COOMpaHue,
pacro3HaBaHWe M M3yYEHHE CBOMCTB KHCIIOPOa, HAOIIOIEHHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS M TIPEKpaIlleHUs TOpeHus (TIo)Kapa), 03HAKOMJICHUE C
oOpa3liaMu OKCHJIOB M OIMCAaHWE WX CBOMCTB, IMOJyYE€HHE, COOMpaHHE, paclio3HaBaHHE U
M3y4YeHHE CBOWCTB BOJOpoja (TOpeHHe), B3auMojehcTBHE Bojopoaa ¢ okcujpom meau (I1)
(BO3MOXXKHO ~ HCIIOJIb30BaHHWE  BHJIEOMATepHasoB), HaOMIONeHHE  O0Opa3IOoB  BEIIECTB
KOJINYECTBOM | MOJIb, MCCJIEIOBaHUE OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3IUYHOMN
pPacTBOPUMOCTBIO, TMPUTOTOBJIECHUE PACTBOPOB C  OMNPEACIEHHOM MacCoBOM  Jojei
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBHE BOJBI C MeTajlaMd (HATpUEM U KaJIbITUEM)
(BO3MOXXHO HCITOJIb30BAaHUE BHUICOMATEPHAIOB), MCCJIEIOBaHUE OOpPAa3I0B HEOPTraHUYECKUX
BEILIECTB Pa3JIMYHBIX KJIACCOB, HAOIIOEHUE M3MEHEHUS OKPACKH MHJIMKATOPOB B PacTBOpPAx
KHCJIOT W IeJoueld, u3ydeHue B3ammonercTBus okcumaa meau (II) ¢ pacTtBopom cepHoit
KHUCJIOTBI, KHCJIOT C METa/JlaMH, PEaKiui HeWTpaau3alyu, IMOJy4eHHE HEPACTBOPHUMBIX
OCHOBaHMM, BBITECHCHHME OJIHOTO METaJUla JAPYTMM W3 PACTBOpA COJIM, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3aJ1a4 M0 TeMe «BaxkHeilme Kiacchl HEOPraHUYE€CKUX COCAUHECHUI.

[epuonnyeckuit 3akoH u Ilepuoanyeckas cucrema xumudeckux iemenros . U.
MenaesieeBa. Crpoenue aTOMOB. Xumunueckas CBSI3b. OxuciauTeIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIUHN

[lepBble MOMBITKH KJIacCHU(PHUKAIIMU XUMHUYECKUX dyieMeHTOB. [loHATHEe O rpynmax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIC M IIIEJIOYHO3EMENIbHBIC METasUIbl, TaJOTe€Hbl, WHEPTHBIC
rasbl). JIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHBIC OKCHUJIBI U THAPOKCH/IBI.

[Tepuognueckuii 3akoH. Ilepuoguueckas cucrema xumuyeckux d3nemMeHToB [, U.
MenneneeBa. KopoTtkonepuoanas u JaiauHHonepuoanas ¢opmbl [lepuoguyeckoit cucTeMbl
xumuueckux anemeHtoB Jl. U. MenneneeBa. Ilepuogel m rpynmbl. PU3UUECKUNA CMBICI
MOPSJIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctraB aromMHbIXx sjaep. W3orombl. nekTpoHsl. CTpoeHHE
AIICKTPOHHBIX 000J0YeK aroMoB MepBbIX 20 XuMHUuecKux djeMeHToB Ilepuognyeckoit
cuctemsbl J[. . MeHneneeBa. XapakTepuCTUKa XUMUYECKOTO JIEMEHTA 10 €0 MOJIOKEHUIO B
ITepuognueckou cucreme /. 1. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajinyca aTOMOB XMMHUUYECKHUX AJIEMEHTOB, METAJTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TPyIIaM U MEPUOIaM.

3nauenue [lepuoamyeckoro 3akona u Ilepuoanueckoit CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUTA pa3BUTHA HAyKd U TipakTuku. JI. 1. MenaeneeB — yd€HbIN U TpaKJaHUH.

XuMHu4eckas CBSI3b. KoBaneHTHAs (momnsipHast " HEToJIsIpHAas ) CBSI3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHusi. OKHUCIMTEIHLHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporeccs
OKHCJICHUS U BOCCTaHOBICHUA. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

H3y4yeHrue oOpasloB BEIIECTB META/UIOB M HEMETAJUIOB, B3aUMOJCHCTBHUE THAPOKCH]IA
[IMHKA C paCTBOPAMH KHUCJIOT U IIEJI0YEH, MPOBEICHUE OMBITOB, WILUTIHOCTPUPYIOIIUX TTPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIMH (TOPEHHE, PEAKIIUK PA3JIOKEHHUS, COSTUHCHHMS ).

Mescnpeomemnuwie ceasu

Peanuzanyst MEeXNpeIMETHBIX CBSI3€H MPU U3yYEHUU XUMUU B 8 KJIacCe OCYIIECTBISAETCS
yepe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHUH, TaK U TOHITHUH,
SABJISIOIIUXCS CHCTEMHBIMU JJIS1 OT/ICJIBHBIX TPEAMETOB €CTECTBEHHO-HAYUYHOTO IIMKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHSATHSA: HAy4yHbIH (DakT, TUIOTe3a, TEOpHs, 3aKOH,
aHajou3, CHUHTE3, KiIaccupukaius, TMepUOJANYHOCTh,  HAOMIOJEHWE,  DKCIICPUMEHT,
MOJIETTUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBICHUE.

®dusuka: marepusi, aroM, DdJEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHJ, H30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, JICKTPUYCCKUN 3apsji, BEIIECTBO, TEJIO, 00BEM, arperarHoe
COCTOSIHME BEIeCTBa, ra3, (U3NYCCKUEe BEJIUUYMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, TIJIAaHETHI,
3BE3161, COJTHIIE.

buonorus: doTtocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MHUHEpANIbI, TOPHBIC TOPOMABI, TOJE3HBIC
HCKOIIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBO M XMMHUYECKAsl peaKUMs

ITepuognueckuii 3akoH. Ilepuoguueckas cucrema xumuyeckux d3nemMeHToB [, U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KaJMs, KaJIbLUS U UX COCIUHEHUM B COOTBETCTBUM C
MOJIO’KEHUEM 2JIEMEHTOB B Ileprnoandeckoil CUCTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3U. THUIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCUMOCThH CBOWMCTB BEILIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKH M BHUAA XUMHYECKOU
CBSI3U.

Knaccudukanus u HOMEHKIIaTypa HEOPraHWYECKUX BEIICCTB. XHMMHYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIIIUXCS K PAa3JIUYHBIM KJIacCaM HEOPTaHWYECKUX COCIUHEHUM, FTeHeTUYeCKas
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccuduxaiys XuMUIeCKUX PeakIuil 10 pa3IMYHbIM MpHU3HaKaM (110 YUCTY U COCTaBY
YYaCTBYIOIIMX B PEaKIMU BEIIECTB, IO TEIUIOBOMY 3(M(eKTy, MO0 H3MEHCHHIO CTEICHEH
OKHCJICHUSI XMMUYECKUX DIIEMEHTOB, TI0 0OPAaTUMOCTH, IO YYaCTHIO KaTajau3aropa). JK30- H
SHJIOTEPMUYECKHUE PEAKIIUM, TEPMOXUMUUYECKUE YPABHECHMUS.

[TonsaTHe 0 CKOPOCTH XUMHUUYECKOU peakiuu. [loHaTre 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakiusx. [ToHATHE O TOMOT€HHBIX M TE€TEPOreHHBIX peakuusax. [loHsTue o
karanuse. IloHATHE O XUMHYECKOM paBHOBeCUHM. {DaKTOpHI, BIUSIONIME HA CKOPOCTh
XUMHUYECKOW PEAKIINU U MOJ0KEHUE XUMUYECKOTO pPAaBHOBECHSI.

OKHUCIUTENHPHO-BOCCTAHOBUTENIBHBIC PEAKIUU, 3JEKTPOHHBIH OallaHC OKHUCIUTEIIBHO-
BOCCTAHOBUTEJBbHOUN peakiuu. COCTaBICHUE YPAaBHEHUM OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust 2NEKTPOTUTUUECKON AUCCOUMAIIMNA. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHoH®bI,
aHUOHBI. MexaHU3M JUCCOLMAIMM BEHIECTB C PA3JIUYHBIMM BUJAMH XHMHUYECKOW CBSI3H.
Crenens auccormanuu. CUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peakiiun noHHOrOo 0OMeHa. YCIOBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHA, MOJHBIC U
COKpaIlléHHbIC UOHHBIE ypaBHEHUA peakiuid. CBOMCTBA KUCJIOT, OCHOBAHUHN U COJIEH B CBETE
MpeACTaBICHUM 00 3JIEKTPOJUTUUYECKONM Jucconuanuu. KadecTBeHHBbIE pEeaklMM Ha HOHBI.
[ToHsiTHE O TUAPOIU3E COTEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHUE C MOJEISIMU KPUCTAJUIMYECKUX PENIETOK HEOPTraHUYECKUX BEIIECTB —
METAJJIOB W HeMeTauioB (Tpadura W anmasa), CJIOXKHBIX BEIIECTB (XJOpUIa HaTpHs),
HCCJIEIOBAaHNE 3aBUCUMOCTU CKOPOCTH XMMHMUYECKOM PEAKIMH OT BO3JECUCTBUS Pa3IMUYHBIX
(haKkTOpOB, UCCIIEIOBAHUE JICKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIlecca JUCCOIUAIINH
KHCJIOT, IIeJIoYer MU coyie (BO3MOXXHO HCIOJb30BaHHWE BHUJIEO MaTepHAJIOB), IPOBEICHUE
OTBITOB, WJUTFOCTPUPYIONTUX MPU3HAKU MTPOTEKAHUs PEaKIuii HOHHOTO oOMeHa (0Opa3oBaHMe
ocajka, BBIJICJIEHHE Ta3a, O0Opa30BaHHUE BOJbI), OIBITOB, WIIIOCTPUPYIOMKNX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (TOpEeHUe, peaKIuu pa3ioKeHHs, COCTUHECHUS),
pacno3HaBaHWE HEOPTraHWYECKUX BEIIECTB C MOMOIIBbI KAYECTBEHHBIX PEAKIMI Ha HOHBI,
pellIeHre SKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTananl 1 UX coeTHHEHUSA

OO6mas xapakTepucThka TajoreHoB. OCOOCHHOCTH CTPOCHMS aTOMOB, XapaKTEepPHBIE
creneHn okuciieHus. CTpoeHue M (PU3MUEeCKUe CBOWCTBA MPOCTHIX BEIICCTB — TajOTCHOB.
XWMUYECKHE CBOMCTBA Ha MpUMEpPE XJopa (B3aUMOJACHCTBHUE C METallJlaMH, HeMETaJlJIaMu,
menoyaMu).  XjopoBoaopona. ComsiHas KHCIOTa, XHWMHYECKHE CBOMCTBA, TIOJIy4YEHUE,
npuMeHeHue. JleficTBue Xjopa M XJIOPOBOJAOPOJAa HA OpraHu3M 4ejoBeka. BaxkHeitmue
XJIOPUJIbl U UX HAXO0XKIACHUE B IPUPOJIE.

O6mas xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapakTepHbIe CTerneHu OkucieHus. CTpoeHue u (QU3NUEeCKUe CBOMCTBA MPOCTHIX BEIIESCTB —
KHCJIOPOJIa M CePhl. AJIJIOTPOITHBIE MOIU(DHUKAIIUKA KUCJIOPOJIa M Cepbl. XUMHUYECKHE CBOMCTRA
cepel. CepoBofiopos, CTpoeHHE, (PU3nUecKue U XUMHUYECKHe CBOMCTBA. OKCHABI Cephbl Kak
MPEACTABUTENIM KUCIIOTHBIX OKCUI0B. CepHas KUCIIOTa, PU3NUecKue U XMMHUYECKUE CBOWCTBA
(oOmme Kak TPEeACTAaBUTENsI Kjacca KHUCIOT MU crneruduueckue). XUMUYSCKUE PEaKIlu,
JIeXkKaIMe B OCHOBE MPOMBIIIUICHHOTO CITOCcO0a IMOMy4YeHHs] cepHOM KuciaoThl. [IpumeHeHue
cepHoil kuciaotrel. ColM CepHOM KHUCIOTHI, KAueCTBEHHAs peakius Ha Cyiab(har-uoH.
Haxoxnenue cepsl U €€ COCAMHEHUI B MpUpPOJe. XUMHUYECKOE 3arpsi3HCHUE OKpYKaromleh



Cpelbl COCNMHEHUSMHU Cepbl (KUCIOTHBIC HOXKIW, 3arps3HEHHE BO3IyXa W BOJOEMOB),
CTIOCOOBI €T0 MPEIOTBPALICHHUS.

OOmast xapakTepucThka dJeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIC CTEIMICHH OKHUCICHHS. A30T, pacnpoCTpaHEHHE B TpUPOAC, (PHU3UUECKUE U
XMMHYECKHe CBoicTBa. KpyroBopor azora B mpupome. AMMHAK, €ro (Qusuveckue u
XMMHYECKHE CBOWCTBA, IMONy4YeHHEe U TpuMeHeHune. Conmu aMMOHHS, MX (U3HUYECKHE H
XMMHYECKHE CBOWCTBa, MpUMeHeHHe. KadecTBeHHass peakids HAa MOHBI aMMOHUsS. A30THas
KHCJIOTa, €€ TonydeHue, GU3NYeCKre U XMMHYECKHe CBOMCTBa (OOIIHMe Kak MpeaCcTaBUTEIIS
KJlacca KUCJIOT | crierududeckue). Vcrmonb30BaHne HUTPATOB U COJIEH aMMOHUSI B KaueCTBE
MUHEPAIBHBIX yIOOpeHUH. XUMHUYECKOEe 3arpsi3HEHUE OKPYKAIOMIEH Cpelpl COSTUHEHUSIMHU
a3ora (KUCJIOTHBIC JOXKIW, 3arps3HCHHE BO3Ayxa, MOYBBI U BomoémoB). Docdop,
aoTpornHble  Mogudukamuu (dochopa, QuMUecKue W XUMHUECKHE CBoicTBa. OKCHI
dbochopa (V) u dochopnas kucinora, GuU3MIEeCKUe U XMMHUUYECKUE CBOMCTBA, IMOITYUYCHHE.
Hcnons3oBanue GocdaroB B KaueCTBE MUHEPATBHBIX YIOOpEHUIA.

Oobmas xapakrtepuctuka 37MeMeHTOB [VA-rpynmbel. OCoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIC CTETICHH OKHUCIICHUS. YIIIEpOl, aJUIOTPOITHBIE MOIU(DUKAIINN, PACTIPOCTPAHCHHE
B Ipupone, (U3MYECKHe M XUMHUYECKHE CBOMcTBa. AncopOmms. Kpyrosopor ymiepona B
npupoae. OKCHIbl yriepona, ux (GU3HNIecKrue U XMMHUYEeCKUEe CBOWCTBA, JICWCTBUE HA KUBBIC
OpPTraHU3MBbI, MOJyYeHUE W MPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMBI, CBI3aHHBIE C OKCHIOM
ymiepoaa (IV), rurnoresa ro6anbHOro NOTEIUICHUs KIMMaTa, HapHUKOBBIH 9 (eKT. YronbHas
KHCTIOTa U €€ coyd, UX (PU3MYecKue W XUMHUYECKHE CBOWMCTBA, TOJIYUYCHHE W MPUMCHCHHE.
KadecTBeHHas peakiusi Ha KapOoHAT-HOHBI. Vcmonp3oBanme Kap60HaTOB B OBITY, METUITMHE,
MIPOMBIIIUIEHHOCTH B CEITLCKOM XO3STHCTBE.

[TepBoHauaIbHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHCHHSIX yIIepoaa
(MeTaH, 3TaH, JTWJICH, alleTWICH, 3TaHOJ, TIWIEPHH, YKCyCHas Kuciota). llpupomHbie
UCTOYHUKH YIJICBOJOPOJOB (yroiib, MPHPOIHBIA Ta3, HEe(Th), MPOMYKTHl HUX TepepaboTKh
(6eH3uH), UX poJib B OBITY W MPOMBINUICHHOCTH. [loHSATHE O OWONOTMYECKH Ba)KHBIX
BEIICCTBAX: JKHpaxX, Oelkax, yrieBoJaX — W MX pPOJIM B JKU3HHM 4YeJOBeKa. MarepuaiabHOE
SIMHCTBO OPTaHUYECCKUX U HEOPTAHUYECKUX COCTMHCHHIA.

Kpemumuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IMOJNyYCHHWE W TPUMEHEHHE.
CoenuHenusi kpemHHss B mpupoje. OOmme mpencraBieHuss o0 okcuae kpemuus (IV) u
KpeMHHUEeBOW kuciore. CHIUKAThl, WX HWCHOJIb30BaHHE B OBITY, B TPOMBIIICHHOCTH.
Baxxueiimme crpouTenbHbIC MaTepuaibl: KepaMUKa, CTEKIO, IIEMEHT, OCTOH, >KeIe300eTOH.
[TpoGnemMbl  GE30MACHOTO HCIIOJIb30BaHUSI CTPOUTEIBHBIX MaTrepHalioB B ITOBCEIHEBHOU
KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3IoB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHON KHCIIOTHI, TPOBECHHE
KaueCTBEHHBIX pEaKIMii Ha XJIOPUA-UOHBI U HAOIIOICHUE TIPU3HAKOB UX MPOTEKAHUS, OTIBITHI,
oTpakaromye pU3NIecKue 1 XUMUIECKUE CBOMCTBA TaJIOTEHOB U UX COCIUHEHUH (BO3MOXKHO
UCTIOJIb30BAaHKE BHUJICOMATEPHATIOB), O3HAKOMJICHHE C 00pasliaMy XJIOPUIOB (TaJOT€HHIIOB),
O3HAaKOMJICHHE C oOpasmamMu cepbl M €€ COCIUHEHUSMH (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATepUaoB), HAONIOJCHWE Tpolecca OOyITMBaHUS —caxapa IO JACHCTBHEM
KOHIICHTPUPOBAaHHOW CEPHOW KHUCJIOTHI, W3yYCHHE XUMHUYECKHUX CBOWMCTB pa30aBICHHON
CEpHOHM KHCIIOTBI, TPOBEJACHUE KAYCCTBEHHOW peaklMu Ha Cyib(]ar-uoH W HaOIomeHue
npu3HaKa e€¢ MpOoTeKaHMs, O3HAKOMJICHHE ¢ (M3MYECKUMH CBOMCTBaMH a3oTa, hocdopa u ux
COCTUHECHMI (BOSMOXKHO HCIIOJIb30BaHHE BHJICOMATEPHANIOB), OOpa3laMu a30THBIX U
dochopHBIX ymoOpeHU, TomydeHue, coOupaHWe, paclo3HABaHUE W W3yUYEHUE CBOHCTB
aMMHaKa, MPOBE/ICHUE KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS M Qocdar-uoH U U3ydeHHe
NPU3HAKOB WX MPOTEKaHWS, B3aMMOJICHCTBHE KOHIIGHTPHUPOBAHHOW Aa30THON KHCIOTHI C
MeIbI0 (BO3MOXKHO MCTIOJIB30BaHKUE BUICOMATEPHATIOB), H3YUCHHE MOJICTICH KPUCTAIITNICCKUX
pemérok amMasa, TpaduTa, QyUIepeHa, O3HAKOMIIEHHE C TMPOIECCOM  aJCOpPOINH
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM W YCTPONCTBOM MPOTHUBOTA3a, TMOITYUCHHE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB YIJIEKHCIOrO Trasa, IPOBEICHUE
KaueCTBCHHBIX peaknuid Ha KapOOHAT W CWIMKAT-UOHBI W W3yYCeHHWE MPU3HAKOB UX
NPOTCKaHMUsS, O3HAKOMJICHWE C TMPOMAYKIMEH CHIMKATHOW TPOMBIIIJICHHOCTH, PEIICHNE
OKCTICPUMEHTAIBHBIX 33134 10 TeMe « BakHeHIne HeMeTalluIbl U KX COCTUHEHHUS.

MeTanabl M X COeTUHEHUSA



OO6mas xapakTepUCTHKAa XHMHUYECKUX JJIEMEHTOB — METaJIOB Ha OCHOBAaHUU WX
nonoxxkenus: B llepuommyeckon cucreMe xumuueckux sneMeHToB J[. M. MenpeneeBa u
cTpoeHusi aroMoB. CTpoeHHe MeETayioB. MeTaiuueckass CBA3b W METaUIMYecKas
KPUCTAJJINYECKAS PEIIETKA. DIEKTPOXUMHUYECKUN Psijl HaNpsKEeHU MeTaioB. duzndeckue
U XHMHYECKHE CBOMCTBa MeTamioB. OOmme crocoObl MmoiaydeHuss MetayuioB. [loHsTue o
KOPPO3WH METAJJIOB, OCHOBHBIE CITOCOOBI 3aIUThI UX OT Koppo3uH. CruiaBel (CTajidb, YyTYH,
JIOPATIOMUHUM, OpOH3a) U UX TPUMEHCHHE B OBITY U IPOMBIIIIJICHHOCTH.

[Ilenounble MeTauibl: TookeHue B Ileproanueckoil cucTeMe XMMUYECKHUX 3JIEMEHTOB
. WN. MenaeneeBa, CTpOCHHUE HX aTOMOB, HaxOXJIeHWE B Tmpupoaec. Duznmyeckue u
XUMUYECKHEe CBOMCTBa (Ha mpumepe Harpus U Kanus). OKCHABl M THIPOKCUILI HATPUS U
Kanusi. [I[pumMeHeHune mea0uHbIX METAJIJIOB U UX COCAMHEHMUIA.

[IlemouHO3EMENBHBIE METAUIBI MAarHuii M KaJblUW: MoJIokeHue B llepmoamueckon
cucremMe xuMuueckux anemeHtoB [[. M. MenpeneeBa, CTpoeHUE WX aTOMOB, HAaXOXICHHUE B
npupoje. PU3nYeCcKue U XMMUYECKHE CBOMCTBA MarHUs U Kaliblus. BaxkHelue coequHeHus
KaJIbIUs (OKCHU, TUIPOKCHU/I, COJIn). JKECTKOCTH BOJIBI M CITIOCOOBI €€ YCTpaHCHMUS.

AmoMmunHuii: nonoxenue B Ilepuonnueckoid cucrteme xumMuueckux snementoB JI. M.
MenpeneeBa, CTpOCHHE aToMa, HaxoxkjaeHue B mnpupoae. Dusnmyeckue U XUMHYECKHUE
CBOMCTBa alfOoMUHUsI. AMDOTEpHBIE CBONCTBA OKCH/IA M TUIPOKCHIA aTFOMUHUS.

Keneszo: mnonoxkenue B Ilepuoamdeckoid cucreMe XuMHUUECKUX dieMeHToB J[. .
MenpeneeBa, CTpOCHME aroMa, HaxoxkjaeHue B mnpupoae. Duzmdyeckue U XUMHYECKHUE
cBoicTBa >keneza. Oxkcunpl, runpokcuabl U conu xenesa (II) u xeneza (III), ux cocras,
CBOICTBA U MOJyYEHHUE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHHWE ¢ O0pa3llaMd METAJJIOB W CIUIAaBOB, MX (PU3MYECKHUMH CBOMCTBAMHU,
M3Y4YEHUE PE3YJIBTaTOB KOPPO3UHM METAIOB (BO3MOXKHO HCITOJIb30BAaHHME BHUCOMATEPUAIIOB),
OCOOCHHOCTEH B3aMMOJICUCTBUSA OKCHJA KaJdbllus W HATpUs C BOAOH (BO3MOXKHO
HCIMOJIb30BAHUE BHUJICOMATEPUAJIOB), HCCJICIOBAHUE CBOMCTB KECTKOW BOJBI, Ipollecca
TOpEHUs JKejie3a B KHUCTIOpojae (BO3MOXKHO HCIOJb30BAaHWE BHUICOMATEPUAIOB), MPHU3HAKOB
MPOTEKaHUs Kau€CTBEHHBIX PEAKIMi Ha UOHBI: MarHus, KaJbllUsl, AIFOMUHUS, [IMHKA, JKele3a
(IT1) u xene3za (III), meau (II), HaGbMroMEeHWE M OMUCAHUE MPOIECCOB OKPAITUBAHUS IJIAMEHHU
WOHAMU HaATpHUs, Kajlusd W Kajublusd (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB),
uccieaoBanie aM()OTEepHBIX CBOMCTB TUAPOKCHIA aTFOMUHUS U TUJIPOKCHIA IIUHKA, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3aJ1a4 M0 TeMe «BakHeime MeTasabl U UX COSUHEHUSD.

XUMHUSA U OKPYXKAKOIIAA Cpeaa

BemecTBa 1 Marepuansl B MOBCETHEBHOM KU3HU Y€JIOBEKA. be3omacHoe UCoyib30BaHue
BCILIECTB U XMMHUYECKHX peakiuii B ObITy. IlepBas momMols NmMpu XUMHYECKHX OXKOTax M
OTpaBJICHUSX.

XUMHUUECKOE  3arpsA3HEHUE  OKpyXKaromed  cpenbl  (IpedenbHas — JIomycTUMas
KOHIIeHTpanus BemecTs, nanee — [1/IK). Pons xumuu B perieHnn 3KoI0ruuecKux mpooiem.

Xumuueckuit IKcnepumenm:

H3y4deHHe 00pa3lioB MaTepUaioB (CTEKIIO, CIIJIaBbl METAJLIOB, TTOJIMMEPHBIC MaTePHUAIIbI ).

Mesrcnpeomemmnule ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€H MPU U3yUYEHUU XUMUU B 9 Kitacce OCylIeCTBIsAETCS
yepe3 HKCIOJIb30BaHWE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHSITHH,
SABJISIIOIIUXCS CHCTEMHBIMU JIS1 OT/ICJIBHBIX TPEAMETOB €CTECTBEHHO-HAYUYHOTO IIMKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHSTHSA: HAy4yHbIH (DaKT, TUIOTe3a, 3aKOH, TEOpHS,
aHajau3, CHUHTE3, KiIaccupuKaius, TMepUOJANYHOCTh,  HAOMIOJEHUE,  DKCIICPUMEHT,
MOJICIUPOBAaHWE, HW3MEPEHUEe, MOJelb, SBJICHHWE, NApHUKOBBIM d3(PGEKT, TEXHOJIOTHS,
MaTepuaIbl.

®usuka: marepusi, aroM, DOJEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHJ, H30TOIbI,
PalMOAKTUBHOCTh, MOJICKYJIA, DJJIEKTPUYECKUM 3aps]l, MNPOBOAHUKH, IOIYHPOBOJIHUKH,
JIMAJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, Ia3,
pacTBOp, PacCTBOPUMOCTh, KPHUCTAJIMYECKas PEMIETKA, CIUIaBbl, (PU3MUYECKHE BEIMYMHBI,
€AUHULIBI U3MEPEHHU S, KOCMUUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢gorocunres, npixanue, omocdepa, IKOCUCTEMA, MUHEPAJIbBHBIC YIOOpEHUS,
MHKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEJILHBIE BEIIICCTRA.

['eorpadus: armocdepa, rumpocdepa, MUHEpANIbI, TOPHBIE TOPOMABI, TOJE3HBIC
HCKOIIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHMUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yJAbTaThl OCBOCHMSI MPOrpPaMMbl OCHOBHOTO 0O0IIIEro oO0pa3oBaHUs
JOCTUTAIOTCSL B XO/A€ OOy4eHUsT XUMHUU B E€IUHCTBE Yy4eOHONM M BOCHUTATEIbHOU
NESTEILHOCTH B COOTBETCTBUM C TPATUIMOHHBIMH POCCHUHUCKUMH COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpPaBWJIAMH U HOPMaMHU
MOBEJICHUS M CIIOCOOCTBYIOT MpOIIECCaM CaMOIO3HAHHUSA, CAMOPA3BUTHUSI U COIMATU3ALUU
o0y4Jaronuxcs.

JIM4HOCTHBIE Pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OTBITA JIEATETLHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuOTHYECKOT0 BOCTIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUYECKOMY U
HAyYHOMY HACJIEJIUIO0, TTOHMMAHUS 3HAYEHUS XUMHUYECKOM HAyKH B KMU3HU COBPEMEHHOTO
o011ecTBa, COCOOHOCTH BIIAJIETh JOCTOBEPHOIN MH(MOPMAIIMEH O MEPEIOBBIX TOCTHKEHUAX U
OTKPBITUSX MUPOBON U OTEUECTBEHHOW XUMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOro0 BOCIMTAHUS

MPEJICTABIICHHUS O COLMAJBHBIX HOpMax MW MpaBWjIaX MEXKIMYHOCTHBIX OTHOILICHUN B
KOJUUIEKTUBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4ueOHO-
UCCJIeIOBATEIbCKOM, TBOPYECKOM M JPYruX BHAAX JCSTEIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOM NEATETbHOCTH TNMPU BBIMOJHEHUU YUYEOHBIX, MMO3HABATEIbHBIX
3a/la4y, BBIIIOJIHEHUH XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB,
CTpEMJICHHS K B3aMMOIOHMMAHHUIO W B3aUMOIIOMOIIM B TMpoOIlecce OTOM ydeOHOU
NEeSTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TMOBENCHHE M TMOCTYIKH CBOMX TOBApHUILEH C
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCJIE/ICTBUI MOCTYTKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKHE TPEJCTABICHNUS O BEIIeCTBE W XUMHUYECKOM peakiuu,
COOTBCTCTBYIOIHE COBPCMCHHOMY YPOBHIO PasBHUTHS HAyKH W COCTABIISIOLIMC OCHOBY JUIs
MOHUMAaHUSl CYIIHOCTHM HAy4YyHOM KapTUHBI MHpa, TMPEACTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUSI MPUPOJIbI, B3aUMOCBSI3AX YEJIOBEKa C MPUPOIHON Cpemoi, o
PO XMMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEHH;

MO3HABATEIbHBIE MOTHBBI, HANPABJICHHbIC HA IMOJyYEeHHUE HOBBIX 3HAHHUM MO XWMUH,
HCOOXOINMBIC Ui OOBSCHEHMsI HAOMIONACMbIX MPOLECCOB M SBICHUM, MO3HABATCIBHOM,
MH(QOPMALOHHON W YMTATENbCKOM KyIBTYPbI, B TOM 4HCIIC HABBIKOB CaMOCTOSITCIIBHOI
paboThl ¢ y4EOHBIMH TEKCTaMH, CIPaBOYHOH JHTEPATypOil, JOCTYNHBIMU TEXHHYCCKUMH
cpelacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpEeC K OOYUYEHHIO U MO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000Opa30BaHUI0, MPOEKTHOM M HCCIENOBATEIBCKOW JEATEIBHOCTH, K OCO3HAaHHOMY
BBIOOPY HAIPaBICHHOCTH M YPOBHS 00y4Y€HUs B JaJbHEHIIIEM;

4) popMuUpOBaHNSs KYJIbTYPbI 310POBbA:

OCO3HaHUE IIEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 37I0POBBIM 00pa3 >KU3HU, OCO3HAHME IOCJECACTBUI M HENPUSTUE BPEIHBIX
MpUBBIUEK (YyHOTPEOJICHUs allKOTOJIsl, HAPKOTUKOB, KYpEHHs), HEOOXOJUMOCTH COONIIO/ICHHUS
npaBui 0€30MaCHOCTH MpU OOpalICHUH ¢ XMMHUYECKUMU BEUIECTBAMH B OBITY U pealbHOU
KU3HU;

5) Tpy10BOr0 BOCTIUTAHUS:

MHTEPEC K MPAKTHUECKOMY U3yUYEHHIO TPOodeccuil U Tpyaa pa3IMuHOTO PoOja, YBaKECHUE
K TPyAy W pe3yibTaraM TPYAOBOM AESTENBHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHHUS
MPEeIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BHIOOP WHIAMBUIYAIBHONW TPACKTOPUU
MPOAOHKEHHST 00pa30BaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHWMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCrenHol mpodeccCuoHaIbHON NIeATeTbHOCTH
U DPAa3BUTUS HEOOXOAMMBIX YMEHHM, TOTOBHOCTH aJalTHPOBAThCS B MpodeccHoHaNIbHOU

cpene;



6) 3K0JI0rM4eCKOro BOCIIMTAHUS:

DKOJIOTHYECKH IIeJIECO00pa3HOE OTHOIICHHWE K MPUPOJIC KaK HCTOUYHHMKY >KM3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAHKE IIEHHOCTH 3JI0POBOTO M 0€301MacHOro oopasza
KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3UUYECKOMY M TCHUXUUYECKOMY
3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIFO/ICHUSI TIPaBUJI OE3011aCHOTO MMOBEICHUS TIPU padoTe ¢
BEIIIECTBAMHU, & TAKXKE B CUTYaLMSAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TOJIydyaeMble MPU W3YYEHUH XUMHH, JJI PelIeHUs
3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEW NPUPOJHOW CpeloM, Uil TIOBBILICHUS YPOBHS
AKOJIOTMYECKON KYJIBTYpPbl, OCO3HAHUS TJI00AJIBHOTO XapaKTepa 3KOJIOTHYECKUX MpoOIeM
MyTe WX PEIICHUS MOCPEACTBOM METOIOB XMMHUHM, SKOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B [TO3HABATEILHOM, KOMMYHUKATUBHOW U COLIMATIBHOM MPAKTHUKE.

METAIIPEJAMETHBIE PE3VJIBTATHI

B cocraBe MeTampeaMETHBIX PE3yJbTAaTOB BBIICISIOT 3HAUUMbBIC ISl (DOPMUPOBAHUS
MHUPOBO33pEHUS OOIIeHAYYHbIE TOHATHS (3aKOH, TEOPHsl, TPUHIIUII, TUTIOTE3a, (haKT, CUCTEMA,
MPOIECC, DKCIEPUMEHT U JPYroe.), KOTOPbhIE MCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX
y4EOHBIX MpeIMeTax W IO3BOJISIOT Ha OCHOBE 3HAHMM W3 ATUX MPeAMETOB (opMHUpOBAThH
MpeACTaBICHUE O IIEJIOCTHON Hay4YHOUW KapTUHE MUpPa, U YHUBEPCAIbHbIC YICOHBIC JCHCTBUS
(mo3HaBareNbHBIC,  KOMMYHUKATHBHBIE,  PETYJISITUBHBIC),  KOTOpPhie  OOECICUHUBAIOT
dbopMupoBaHHUE TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHMIO W OCYIIECTBICHUIO
y4eOHOM eI TEIHLHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIe JeHCTBUS

Bba3oBbie Jornueckue q1elicTBUA:

YMEHHUSI HCMOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUM 3HAHUM:
pacKphIBaTh CMBICT XUMHYECKHX TIOHATUM (BBIACHATh HMX XapaKTEpHbIC MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBA3b C JPYTMMH TIOHATHSIMH), WCIOJIb30BaTh TOHATHS IS
OOBSCHEHUSI OTACIBHBIX (PAKTOB W SIBJIICHHM, BBHIOMpaTh OCHOBAaHHMS W KPUTEPUU IS
KJIacCU(UKAIIMA XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIIUMA, YCTaHABIMBATh MTPUIHMHHO-
CJICICTBEHHBIE CBSI3M MEXAY OOBEKTaMH HW3YUYEHHUS, CTPOUTHh JIOTUYECKHUE PaCCYKICHUS
(MHAYKTUBHBIC, IEyKTUBHBIC, 110 aHAJIOTHH ), JIeJIaTh BHIBOABI U 3aKJIFOUCHHUS;

YMEHHUE IPUMEHSTh B IIPOIIECCe MO3HAHMS TTOHATHS (TIPEAMETHBIC U METaINpeAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MCIOJb3yeMble B XHMHH, IIPEOOPA30BBIBATh IITUPOKO
MPUMEHSIEMbIE B XHMHH MOJCIBbHBIC TMPEJACTABICHUS — XUMHYECKUH 3HaK (CHUMBOJII
AJIEMEHTA), XUMHUYecKass (opMmyja M ypaBHEHHE XUMHUYECKOW pPEaKIUu — IMPU PEIICHUU
y4eOHO-TT03HABATEIBHBIX 3aJlad, C y4ETOM ITHUX MOJIEIBHBIX MPEJICTABICHUN BBISBIATH H
XapaKTEePU30BaTh CYIIECTBEHHBIC IPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUUYECKUX BEIIECTB U
XUMHUYECKUX PEaKIUui, BBISBIATh OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CIIC/ICTBEHHBIC CBS3U
Y MIPOTHUBOPEUHS B U3YyUaEMBbIX MPOIECCaX U SIBJICHUSX.

Ba3oBble ucciaeaoBarejbcKkue 1eMCTBUSA:

YMEHHUE HUCTO0JIb30BATh MOCTABJICHHBIC BOMPOCHl B KAYE€CTBE MHCTPYMEHTA MO3HAHMUS, a
TaKXe B Ka4eCTBE OCHOBBI Il (DOPMHUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXCHHUII;

MPUOOPETEHHUE OIbITA MO TJIAHWPOBAHUIO, OPTAHU3AIMHU U MPOBEACHUIO YUCHUYECCKHUX
AKCIIEPUMEHTOB, YMEHHUE HAOIONATh 32 XOJIOM IPOIECca, CaMOCTOSITEIFHO MPOTrHO3UPOBAThH
€ro pesynerar, (opmMyaupoBaTh OOOOIIEHHUS M BBIBOABI IO pE3yJIbTaTaM IPOBEAEHHOTO
OTBITA, UCCIICIOBAHMS, COCTABIIATh OTYET O MPOJICIIAHHON padoTe.

Pabora ¢ undgopmanmeii:

yMEHHUE BBIOHMpaTh, aHAJIM3UPOBATH W HHTEPIPETUPOBATh MHGPOPMAIUIO Pa3IUYHBIX
BUJIOB U (pOpM TIPE/ICTaBICHUS, TOJy4aeMyI0 U3 Pa3HbIX WCTOUYHHKOB (HAYyYHO-TIOMYJIsIpHAs
JuTeparypa XUMHUUYECKOTO COJEp)KaHUs, CIpaBOYHBIE TocoOus, pecypchl HWHTEpHETA),
KPUTHYECKH OLICHUBATh TPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHUIO;

YMEHUE TIPUMEHATh Pa3IUYHbIC METO/IBI U 3aIIPOCHI TIPH MTOMCKE U 0TOOpE HH(pOPMAITIU
¥ COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX ISl BHITIOJTHEHHS] YUEOHBIX W TTO3HABATEIIBHBIX
3a1ad4  OMPEACIEHHOTO THIA, MPUOOpPETEHHWE OMmbiTa B  OONACTH  HCMOJIL30BAHUS
WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH, OBJIAJICHHE KYJIBTYPOM aKTUBHOIO
WCIIOJIb30BaHUS PA3JIMYHBIX IMTOUCKOBBIX CHUCTEM, CaMOCTOSITEIHLHO BBIOUPATh ONTHUMAIbHYIO



dbopMy mpencTaBieHuss HHOOPMAIIMK U WIUTIOCTPUPOBATH PEIIa€MbIe 3aJaud HECI0KHBIMU
cXeMaMu, AuarpaMMamMu, IpyrumMu GopMaMu rpauku U UX KOMOMHAIUSMU;
YMEHHUE HUCIOJIb30BaTh U aHAIM3UPOBATH B Ipollecce y4eOHON M MCCIeI0BaTENbCKON
NEeSATEILHOCTH HMHGOPMALUIO O BIUSHUM TPOMBIIUICHHOCTH, CEIbCKOTO XO35WCTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPY KaIoIel MPUPOAHON CPEIbI.
KoMMmyHnKaTUBHBIE YHHBepCAJbHbIE Y4eOHbIe 1eiCTBUSA:
yMEHUSl 3aJaBaThb BONPOCHI (B XoJe Jauajora U (WJid) TUCKYCCHUH) IO CYIIECTBY
o0CyXJ1TaeéMOi TeMbI, (POPMYIUPOBATH CBOU MPEMJIOKEHUS OTHOCUTEIHHO BBIMOITHEHUS
MPEITIOKEHHOM 3a1a4u;
YMEHUSI TPEACTABIATh TONYYEHHBIE pPE3yJbTaThl IMO3HABATEIBHON IEATEIHLHOCTH B
YCTHBIX M TMHCHbMEHHBIX TEKCTax; JejiaTh MPE3EHTALMI0 PEe3yJbTaTOB BbBITIOJIHEHUS
XUMHYECKOTO  AKCIIEpUMEHTa  (71aboparopHOro  OMbITa, JA0OpaTopHOW  paboThl 1O
MCCJIeIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);
yMEHUSI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HABATEIILHON U
HCCJIeI0OBATENIbCKON JESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB M COIIACOBAHMS TMO3UIMHI (00CYXIeHHs, 0OOMEH MHEHUSIMH, «MO3TOBbBIE
HITYPMbD», KOOPJIWHALIMS COBMECTHBIX JIEWCTBHM, OMNpenelieHne KPUTEPUEB IO OIECHKE
KaueCTBa BBITIOJHEHHOM paboThI U ApyTHE).
PeryasiTuBHbIe yHUBepcaJbHbIe YYeOHbIe N1eiCTBUSA:
YMEHUE  CaMOCTOSITEJIBHO  OMNpPEAENATh  IeJIM  JESITENIbHOCTH,  IUIAHWPOBATb,
OCYLIECTBIISATh, KOHTPOJIUPOBaTh W TPU  HEOOXOAMMOCTH  KOPPEKTHPOBaTh  CBOIO
JeATEeIbHOCTh, BBIOMpaTh Haubosiee A(PEKTUBHBIE CMOCOOBI pEIICHHS Y4YeOHBIX U
MO3HABATEIBHBIX 3a/a4, CAMOCTOSITEIbHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEIOKESHHBIN
aJITOPUTM JICUCTBUM MPHU BBHINOJTHEHUH 3aIaHUM C YYETOM MOJY4YEHHUs HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaxX — BEIIECTBAX W PEaKIMsIX, OILEHUBATh COOTBETCTBUE IMOJYYEHHOTO
pe3ynapTara 3asBICHHOW €M, YMEHUE MWCHOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,
npeaaraemMbie B YCIOBUM 3aJaHUM.
MNPEAMETHBIE PE3YJIBTATbI
B cocraBe mnpeaMeTHBIX pe3yJIbTaTOB IO OCBOCHUIO 00S3aTEIbHOIO COACpP>KaHUS,
YCTAHOBJICHHOTO JaHHOW deaepanbHOl paboueil NmporpaMMol, BBIACISIOT: OCBOCHHBIC
oOy4alolMMHCS HAy4YHbIE 3HAHUSA, YMEHHS M CIOCOOBbI JEHCTBUMN, crenuduyeckue s
npeIMeTHON 001acTu «XUMHs», BUJIBI JESITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHMS, €T0
WHTEPIpETAlNH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHI0 B Pa3jIMYHbIX Yy4E€OHBIX M HOBBIX
CUTYaIUsX.
K koHiy oOydyeHus B 8 kiiacce npeIMeTHbBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb COPMUPOBAHHOCTH Y OOYyHAIOIINXCS YMEHUM:
® pacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHI: aTOM, MOJIEKYJla, XUMHUUECKUN
AIIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJTHOPO/IHASI), BAJCHTHOCTh, OTHOCHUTENIbHAsi aTOMHAas W MOJEKYyJspHas Macca,
KOJTMYECTBO BEIIECTBA, MOJIb, MOJSpPHAs Macca, MaccoBas IOJsi XUMHUYECKOTO
AIIEMEHTA B COCAMHEHUH, MOJSPHBIM 00BbEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPULIATEILHOCTh,  CTENEHb  OKHUCICHMS,  XMMHYECKass  peakius,
KJaccu(UKaIMs peakuuid: peaklMu COCAMHEHUS, PEAKIUU DPA3IOKEHUS, PEaKIuu
3aMEIleHUs], PEaKIHu OOMeHa, 9K30- W DJHAOTEPMHUYECKHE PEaKIUH, TEIIOBON
abdeKT peakiuu, SIpO aroma, SJIEKTPOHHBIM CIOW aroma, aroMHasi OpOWTallb,
paauyc aTtoMa, XMMHYECKasi CBsA3b, MOJSPHAs M HEMOJSpHas KOBaJIEHTHAs CBA3b,
MOHHAs CBSI3b, MOH, KATMOH, aHUOH, PacTBOP, MaccoBasi J0Jsl BelecTBa (MPOIeHTHAs
KOHIICHTpAIIKs) B PaCTBOPE;

® JUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHSATUN U MPUMEHSTh 3TH
MOHSTHS TIPU OMMCAHUU BEIIECTB M X MPEBPAILICHHUI;

® UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBlIeHUS (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKIU;

® ONpENEsaTh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTENICHb
OKHUCJICHHUSI JJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
ONpeNCIEHHOMY KJIAacCy COEOUWHEHUH 1o (opMmylnaM, BUJ XUMHUYECKOW CBSI3H
(KoBaJIeHTHAs ¥ MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;



e packpsiBath cMmbica [lepuoanueckoro 3akona JI. . MenjeneeBa: 1eMOHCTPUPOBATH
NOHUMaHHUE MEePUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT HX
nonoxkeHus: B llepuonnueckodt cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUsI, 3aKOHa ABOTaJIpo;

® ONUCHIBAaTb W XapakTepuszoBaTh Tabiaumunyto (opmy I[lepuomuyeckoit cucTeMbl
XUMUYECKUX DJIEMEHTOB: Pa3jNyaTh MOHATHS «IIaBHAs moarpynmna (A-rpynmna)» u
«moboynass moxarpymnmna (b-rpynma)», manble U OoNbllIME TEPUOJbI, COOTHOCUTH
0003Ha4YeHMs1, KOTOpble UMetoTcs B Tabnuiie «llepuonnueckas cucreMa XUMHYECKUX
anemeHnToB JI. Y. MeHneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsAn siapa, oOIee YHUCIO 3JIEKTPOHOB U
pacnpeieJIeHUue X M0 3JIEKTPOHHBIM CIIOSIM);

e KJIacCUPUIIMPOBATh  XMMHYECKHE  DIIEMEHTHI, HEOpPraHMYEeCKHe  BEIIECTBa,
XUMHUYECKHUE PeaKIu (110 YMCIY M COCTABY yYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TEII0BOMY 3P DEKTy);

® XapaKTepu3oBaTh (OMMCHIBATH) OOIIME XUMUYECKHE CBOWMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TOATBEP)KJasi ONHCAHWE TNpPUMEPaMH  MOJEKYISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOT'O COCTaBa,
BO3MOXKHOCTHU MPOTEKAHUS XUMHUECKUX MPEBPAILEHUN B PA3TUYHBIX YCIOBUSX;

® BBIYUCISATH OTHOCUTENIBHYIO MOJICKYISIPHYIO W MOJISIDHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa 10 (popMysie COeIMHEHHUSI, MACCOBYIO JIOJTIO
BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKON PEeaKlnu;

® [IPUMEHSATH OCHOBHBIC OIEpAIUU MBICIUTEIHLHON NEATEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEeHHEe, CHUCTEMaTU3allMi0,  KJIAaCCU(PUKALMIO,  BBISBICHUE
NPUYUHHO-CJIEJICTBEHHBIX CBSI3€U — NIl U3YUYEHHs] CBOMCTB BEIIECTB U XUMHUYECKUX
peaKiii, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HaHUS — HAOIIONEHUE, W3MEpEHHUe,
MOJICTMPOBAHUE, YKCIIEPUMEHT (peabHbII U MBICJICHHBIN);

e CJeloBaTh IMpaBUJiaM TMOJb30BAaHUS XHMMHUYECKOM TMOCydoi U j1abopaTopHbIM
0o0OpyI0BaHUEM, a TaK)Ke MpPaBUJIaM OOpaIlleHUsI C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMA TI0  BBINOJHEHUIO JIA0OPATOPHBIX XMMUYECKHUX OMNBITOB IO
MOJyYeHUIO W COOMpPAaHHMIO Ta3000pa3HbIX BEHIECTB (BOJOpOIAa M KHUCIOPOHA),
NPUTOTOBJICHUIO PACTBOPOB C OINpPEACNEHHON MacCcOoBOM J0Jell pacTBOPEHHOTO
BEIIECTBA, IUJJAHUPOBATh M  NPOBOAUTh XMMHYECKHE OKCIIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IENOYEH U KHUCIOT C MOMOIIBIO MHAUKATOPOB (JAKMYC,
dheHondTanenH, METUIOPAHXK U JPyTrHUe).

K koHIiy oOydeHus B 9 Kjacce npeIMeTHbBIE pe3y/bTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb COPMUPOBAHHOCTH Y OOYyHAIOIINXCS YMEHHM:

® pacKphIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKHUM 3JIEMEHT, aToM,
MOJIEKYJla, HWOH, KaTWOH, AaHUOH, TMPOCTOE BEIIECTBO, CIOXXKHOE BEHIECTRO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasl peaKIus,
XUMHUYECKas CBs3b, TEIIOBOM A((DEKT peakiuu, MOjib, MOJISIPHBIN 00BEM, pacTBop,
AIIEKTPOJIUTHI,  HEAIEKTPOJIUTHI, DJIEKTPOJIUTAYECKAsT JAUCCOLMALMS, PpPEaKIuu
MOHHOTO OOMEHa, Karalu3arop, XHUMHYECKOe paBHOBecHE, OOpaTUMble W
HeoOpaTUMbIe PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENLHBIE PEAKIIMH, OKUCIUTEND,
BOCCTAHOBUTEJb, OKHCJIEHHE M BOCCTAaHOBJICHHE, aJUIOTPOMNHUs, aM(pOTEPHOCTH,
XUMHUYECKas CBA3b (KOBaJIEHTHAs, HWOHHAs, METAJNIMYecKas), KpUCTaInyecKas
peméTka, KOppo3usi METAIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW PEaKIuu, MPeAesIbHO
nomyctuMmas koHieHTparnus [1JIK Bemectsa;

® JUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHSATUN U MPUMEHSTh 3TH
MOHSTHS TIPU OMMCAHUU BEIIECTB M X MPEBPAILICHHUIA;

® UCIIOJNIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBlIeHUS (OpMyN BEIIECTB U
YPaBHCHUN XUMUYECKUX PEAKIU;

® ONpeNessaTh BAJICHTHOCTh W CTENEHb OKHUCICHHS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSIX PA3IMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMPEIACIEHHOMY
KJIACCy COeMUHEHUM 1Mo GopMysiaM, BUJI XUMUYECKOM CBSI3M (KOBaJCHTHAsi, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsA]l MOHA IO XUMUYECKOU



dbopmyIie, XxapakTep cpeibl B BOJHBIX pacTBOpaX HEOPTraHUYECKUX COCIUHEHUM, TUIT
KPUCTAJUTMUECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbich [lepuoguueckoro 3akona J[. . MenzeneeBa u IeMOHCTPUPOBATH
€ro MOHMMAaHME: OMUCHIBATh U XapaKTepu30BaTh TabauuHy0 dhopmy [lepuonunyeckoit
CUCTEMBbl XMMHUYECKHX DJIEMEHTOB: pa3iinyaTh MOHATHS «IIaBHas moarpymnmna (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manbie W OOJBIIME TEPHUODI,
COOTHOCUTh O00O3HAYEHUs, KOTOpPblE MMEIOTCS B TNEPUOAMYECKOW Tabmuie, c
YHUCJIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB
U 3apsn sijpa, o0Ilnee YHCIIO AJIEKTPOHOB M PACIPEACIICHHE UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 2JIEMEHTOB U UX
COCIMHEHU B Tpe/esiax MajbiX MEPUOJOB U IIABHBIX MOATPYMI C yYETOM CTPOCHHUS
UX aTOMOB;

KJacCu(UIMPOBATh ~ XMMHUYECKUE  DJIEMEHThI, HEOPraHUYeCKHE  BEIIECTBa,
XUMHUYECKHE PEaKIMK (110 YUCIY M COCTABY yYaCTBYIOLIUX B PEAKIMU BEUIECTB, IO
TErI0BOMY 3P (HEKTY, 10 UBMEHEHHUIO CTENIEHEH OKUCIICHHUS] XUMHUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEeNU(PUUYECKUEe XUMHUYECKHUE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, OATBEPK/1ast OMMCAaHUE MPUMEPAMU MOJICKYIISIPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEaKIU;

COCTaBJISATh YPABHEHMS DJICKTPOJUTHUYECKON NHUCCOIMAIMU KHUCIIOT, IIEI0o4Yel Hu
COJIeH, TIOJIHBIE U COKpalI€HHbIC YpaBHEHUs pEaKIMii MOHHOTO OOMEHa, ypaBHEHUS
peaKkiuii, TMOATBEPKIAIOIIUX CYIIECTBOBAHHWE TE€HETHUECKOW CBA3U  MEXKIY
BEIIECTBAMHU PA3TUYHBIX KIJIACCOB;

PacKphIBaTh CYHUIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHCa ATUX PEAKIIHA;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX CTPOCHHUS, BO3MOKHOCTH
NPOTEKaHUSI XUMUYECKHUX MPEBPAIICHUIN B Pa3IMUHbIX YCIOBUSIX;

BBIYHUCIISATh OTHOCHUTENBHYIO MOJICKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa 10 (PopMysie COeTMHEHHUSI, MACCOBYIO JIOJTIO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKON PEeaKlnu;
coOnroaTh TpaBWiIa MOJb30BAHUSA XUMHUYECKOM TMOCYyIol U J1abopaTOpHBIM
o0OpyI0OBaHUEM, a TaKXe IMpaBujiia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKIMSIMU TI0  BBINOJHEHUIO JIA0OPATOPHBIX XMMUYECKUX ONBITOB IO
MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKHCIIOTO rasa);
NPOBOAMTh PEAKIUH, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB pPa3IU4HbBIX
BEIIECTB: PACMO3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpPOMHII-, UOAUJ-, KapOOHAT-,
docdar-, cunmukar-, cyiabhar-, THAPOKCUI-HUOHBI, KATHUOHHI AMMOHHUSI M HOHBI
M3yYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHHUYECKUX
BEIIIECTB;

NPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIUTEIBHON ACSTENHHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHUE, 000O0IIEeHHEe, CUCTEMATH3allMI0, BBIABICHUE MPUYHMHHO-CIEICTBEHHBIX
CBsI3€l — JUIsl U3y4YEHHUs CBOWCTB BEIECTB M XUMHUYECKUX PEaKIUi, €CTECTBEHHO-
Hay4YHble METOJbl TMO3HAaHMS — HAONIONEHHe, W3MEpEeHue, MOJCIUPOBAHUE,
HKCIIEPUMEHT (pealibHbIN U MBICICHHBIM).



TEMATUYECKOE IIVTAHUPOBAHHUE

8 KUIIACC
KosnuecTBo 4acos
Ne DJIeKTpPOHHbIe (Hu(PpOBHIE)
HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMbl Kontposbubie | Ilpakruuec
n/n Bcero o0pa3oBareJibHbI¢ pecypchl

padoThbI KHe padoThbl

Pasnea 1. llepBoHayajibHbIe XMMHYCCKHE TOHATHS

XuMHsT — BakHas 007aCTh €CTECTBO3HAHMS U

1.1 . 5 2 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
MPAaKTUYECKOM JCATETLHOCTH YCIIOBEKA

1.2 BemecTBa 1 XUMHYECKUE PEAKIINU 15 1 bubmmnorexa L{OK https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pazgea 2. BaxkHelinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB
2.1 Bosznyx. Kucnopon. [lonsrue 06 okcunax 6 bubmmorexa LHOK https://m.edsoo.ru/7f41837¢
2.2 Bonopoa.Ilonsatue o kuciaorax v Comsix 8 1 Bbu6mmoreka I{OK https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [TonsTHE 00 OCHOBaHUAX 5 1 1 bubmmorexa L{OK https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAUHECHUI 11 1 1 bubmoteka [IOK https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Pasnen 3. [lepuoguyecknii 3axoH u [lepnoguyeckasi cucreMa xumudeckux ieMeHToB JI. U. MenneneeBa. CtpoeHune aToM0OB. XMMHY€CKASl CBA3b.
OKHCIHUTEJIBbHO-BOCCTAHOBHTEIbHbIE PeAKIHU

[Tepuoanueckuii 3akoH u [lepuonnueckas

3.1 cHCTeMa XUMHU4YecKux sneMmeHToB /. 1. 7 bubnmoreka IIOK https://m.edsoo.ru/7f41837¢
Menneneesa. CtpoeHue aroma

Xumudeckas cBa3b. OKHUCIATENbHO-

3.2 8 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
BOCCTaHOBHTEJIBHBIC PCAKIUH

Uroro no pazneny 15 bubmotexa [IOK https://m.edsoo.ru/7f41837¢

Pe3epBHOE Bpems 3 Bubnmuoreka L{OK https://m.edsoo.ru/7f41837¢

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5




9 KUIIACC

KoaudecTrBo 4acos

Ne DJIeKTpOHHBIe (HH(pPpOBHIE)
HaumeHoBaHue pa3/iesioB U TeM MPOrpaMMbl Konrpoabunie | IIpakruuec
n/n Bcero o0pa3oBare/ibHbIE Pecypchl
padoThbI KHe padoThbl
Pazgea 1. BemecTBO 1 XUMHYECKHE PeaKIIUN
[ToBTrOpenue u yrimyoOaeHne 3HaHUH 0CHOBHBIX
1.1 p oy 5 1 butmuoreka LIOK https://m.edsoo.ru/7f41a636
pa3nenoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYCCKHUX
1.2 . p 4 bu6moreka I{OK https://m.edsoo.ru/7f41a636
peakuui
DIEeKTPOIUTHYCCKAS TUCCOIHANHs. XUMHICCKUC
1.3 P g At 8 1 1 bubmuoreka LIOK https://m.edsoo.ru/7f41a636
peaKIMu B pPacTBOpax
Uroro no pazneny 17
Paznen 2. HemeTasuibl 4 MX COeIMHEHMSI
OO6mias XxapaKTepUCTHKAa XUMHYECKUX 3JIEMEHTOB
2.1 t P P 4 1 bubnmoreka IIOK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO611as XxapaKTepUCTUKAa XUMUYCCKHUX JIICMCHTOB
2.2 Hl P P . 6 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynmel. Cepa u €€ coequHeHUs
OO6m1as XxapakKTepUCTUKAa XUMUYCCKHUX JIEMCHTOB
23 tHas xaparrep 7 1 Bubmiorexa LIOK hitps:/m.edsoo.ru/7f41a636
VA-rpynmsl. A30Tt, hochop 1 uX coeTUHEHUS
OO6m1as XxapakKTepUCTUKAa XUMUYECKHUX AIEMEHTOB
2.4 IVA-rpynnel. Yrmepoa v KpeMHUE U X 8 1 2 bubmuoreka LIOK https://m.edsoo.ru/7f41a636
COCMHEHUS
Uroro no pazneny 25
Paznen 3. MeTauibl M UX COeTUHEHUS
3.1 OO0mue CBOMCTBA METAIIIOB 4 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
32 Baxkneime MeTaiuIbl 1 UX COEIUHEHUS 16 1 2 bu6moreka I{OK https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumus u okpy:kaias cpeaa
4.1 BeniectBa n MaTepuansl B KU3HU YEIOBEKA 3 bu6moreka I{OK https://m.edsoo.ru/7f41a636




Uroro mo pazneny 3
PesepBHoe Bpems 3 bubmoteka LIOK https://m.edsoo.ru/7f41a636
OBIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







HOYPOYHOE INTAHUPOBAHUE

8 KUIIACC
DJICKTPOHHBIE
No u¢poBbie
Tema ypoka Bcero i pp
n/n HMara o0pa3oBaTeJIbHbIC
4acoB
pecypchl
bub6muoreka [JOK
[Ipenmet xumuu. Posib XUMUM B )KU3HU YeloBeKa. Tena u
1 1 https://m.edsoo.ru/ff0d
BEIIIECTBA 210¢
bub6moreka [IOK
2 [ToHsiTue 0 METO/IaX MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ffod
227¢
[MpakTuaeckas padorta Ne 1 «[IpaBuia paboTel B bubmuoreka [JOK
3 nabopaTtopuu U NpUEMBbI 0OpaIeHus ¢ J1a00paTOPHBIM 1 https://m.edsoo.ru/ff0d
00opyIOBaHHUEM) 23dc
bu6moreka [IOK
UucTteie BemecTBa U cMecu. CrocoObl pasaeneHus
4 . 1 https://m.edsoo.ru/ff0d
cMeceit
26ca
[Ipaktuueckas padora Ne 2 «Pa3nenenue cmeceit (Ha bubmorexa HOK
5 . 1 https://m.edsoo.ru/ff0d
MpUMepe OYMCTKHU MIOBAPSHHOMN COJIH )» 288
bu6moreka [IOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d
2a6¢
bubmoreka [JOK
XUMUYECKHE IEMEHThI. 3HaKH (CUMBOJIbI) XMMHUYECKHUX
7 1 https://m.edsoo.ru/ff0d
2JIEMEHTOB
2be8
bu6moreka [JOK
8 IIpocTeie U CIIOKHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d
2a6¢
bu6moreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 https://m.edsoo.ru/ff0d
2d50
bubmuoreka [JOK
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKas
10 1 https://m.edsoo.ru/ff0d
dbopmyna. BaleHTHOCTh aTOMOB XUMUYECKHUX JIEMEHTOB Heae
bubmoreka [IOK
OtHocuTenpHast aToMHas Macca. OTHOCUTENbHAS
11 1 https://m.edsoo.ru/ff0d
MOJIEKYJISIpHAsI Macca
323¢
bub6muoreka [JOK
12 MaccoBasi /107151 XUMUYECKOTO JIEMEHTa B COCIMHEHUH 1 https://m.edsoo.ru/ffod
350¢
bubmoreka [IOK
13 KomnuectBo BemectBa. Moinb. MonsipHast Macca 1 https://m.edsoo.ru/ffod
5230
14 ®OU3NYECKUE U XUMUYECKHUE SIBICHUSI. XUMHUYECKas 1 bub6muoreka [JOK




https://m.edsoo.ru/ff0d

peakuus 376
bub6muoreka [JOK
15 [Ipu3Haky U yciI0BHs POTEKAHUS XUMUYECKUX PEAKIIUI https://m.edsoo.ru/ft0d
3al6
bu6moreka [IOK
3aKOH COXpaHEHHUS MACChl BEIIECTB. XUMHUYECKUE
16 https://m.edsoo.ru/ff0d
ypaBHEHUS 3688
bubmuoreka [JOK
Brruncienus: konmdecTBa, MacCchl BEIIECTBA 110
17 . https://m.edsoo.ru/ff0d
YPaBHEHUSIM XUMUYECKUX PEAKIINI 5708
. bub6moreka [IOK
Knaccudukanuss XuMuuecKux peakiuii (CoeTnHeHHUsI,
18 https://m.edsoo.ru/ff0d
Pa3NIOKEHHUs, 3aMEIICHUs, OOMeHa) 1634
bubmuoreka [JOK
19 O06o001IeHre U cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d
40c4
KonTpomnsnas pabora Nel o Teme «BemecTsa u bubmorexa LOK
20 https://m.edsoo.ru/ff0d
XUMUYECKHUE PEAKITUN 4790
bubmoreka [JOK
Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucimopon —
21 https://m.edsoo.ru/ff0d
AJIEMEHT | MpocToe BemiecTBo. O30H
448e¢
. bu6moreka [JOK
duznyueckue U XMMHUYECKHUE CBOMCTBA KUCIOPOa
22 https://m.edsoo.ru/ff0d
(peakuuu okucienus, ropenue). [lonstue 06 okcugax 4614
bubmoreka [JOK
Cnioco0sI moy4YeHus: KUCJIOpoia B Ta00paTopuu U
23 https://m.edsoo.ru/ff0d
poMbIIUICHHOCTH. [I[pruMeHenne Kuciaoposa 4973
TerutoBoit 3pdexT XuMHUIecKoi peakiuy, TOHATHE O bubaunoreka [JOK
24 TEPMOXMUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ft0d
DHAOTEPMHUUYECKUAX pPEaKLUAX 4790
TonnuBo (HedTh, yronb u MeTaH). 3arpsi3HeHHE BO3/1yXa bubmorexa [OK
25 ’ ) ’ https://m.edsoo.ru/ff0d
CIOCOOBI €ro MPeI0TBPAIICHHS
4cda
[IpakTuueckas padota Ne 3 o Teme «llonyuenue u bubnmorexa HOK
26 N https://m.edsoo.ru/ff0d
coOupaHue KUCI0pPOaa, U3YUCHHE €r0 CBOWCTBY» Aae)
Bonopon — sneMeHT u pocToe BeniecTBo. HaxoxaeHnue bubmorexa LOK
27 P P ' https://m.edsoo.ru/ff0d
B IIpUpPOLE 4ddo
. bub6muoreka [JOK
dusznueckre U XMMUYECKHE CBOMCTBA BOAOPO/IA.
28 H https://m.edsoo.ru/ff0d
pUMEHEHHE BOAOpO/Ia 44d0
bubmoreka [IOK
29 [ToHsiTHE O KHUCIIOTAX U COMSIX https://m.edsoo.ru/ffod

50d2




bub6moreka [IOK

30 CrniocoObl nory4eHust Boopoaa B 1abopaTtopuu https://m.edsoo.ru/ff0d
4ddo
bubmuoreka [JOK
[IpakTuaeckas padora Ne 4 o Teme «IlonyueHue u
31 P P . Y https://m.edsoo.ru/ff0d
coOupaHue BOJOPO/Ia, U3yUEeHHUE €T0 CBOMCTB) 4612
bu6moreka [JOK
32 MosnspHbliit 00bEM ra3oB. 3akoH ABOraipo https://m.edsoo.ru/ff0d
542¢
N bubmoreka [JOK
Brruncnenust 00péMa, KOTMUeCcTBa BEIISCTBA rasa Mo ero
33 . https://m.edsoo.ru/ff0d
M3BECTHOMY KOJIMYECTBY BEIIECTBA UITH 00BEMY 5520
Boruncnenus 00bEMOB ra30B 110 YpaBHEHHUIO PEAKIMH Ha bubmorexa LOK
34 . y . https://m.edsoo.ru/ff0d
OCHOBE 3aKOHa OOBEMHBIX OTHOIIICHUH Ta30B 5708
bu6moreka [JOK
35 dusnueckne U XUMHYECKHE CBOMICTBA BOJIEI https://m.edsoo.ru/ff0d
587a
bub6moreka [IOK
36 CocraB ocHoBaHuil. [loHaTre 00 HHAMKATOpax https://m.edsoo.ru/ffod
59¢2
Bona kak pactBopuresnb. Hachiiennsie u bubnnoreka [JOK
37 HEHACBIIIEHHBIE pacTBOPBI. MaccoBas 107151 BEIECTBA B https://m.edsoo.ru/ffod
pacTtBope 5b40
[TpaxTuueckas pabora Ne 5 o reme «lIpuroroBnenue bubmorexa HOK
38 pPacTBOPOB € OMpeeNEHHON MacCOBOM JToel https://m.edsoo.ru/ff0d
pacTBOPEHHOTO BEILLIECTBA» Seba
bubmoreka [IOK
KontponwsHas padora Ne2 o teme «Kucnopon. Bomopos.
39 B P P POA. BOROPOA https://m.edsoo.ru/ffod
ona 6342
bu6moreka [JOK
40 Oxkcuppl: cocTas, Kiaccuukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d
664e
[TomyyeHnue u XUMHYECKHE CBOMCTBA KMCIOTHBIX bubmorexa LHOK
41 Y ’ https://m.edsoo.ru/ff0d
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
664e
bubmoreka [JOK
42 OcHoBaHus: coCTaB, KiaccuUKaIKs, HOMEHKIIaTypa https://m.edsoo.ru/ff0d
67ca
bu6moreka [IOK
43 [Tonyyenue u XMMHUYECKHUE CBOMCTBA OCHOBAaHUMU https://m.edsoo.ru/ft0d
67ca
bubmoreka [JOK
44 Kucnotsr: cocras, kinaccudukarysi, HOMEHKJIATypa https://m.edsoo.ru/ff0d
fee2
45 ITonyyenue u XMMHUYECKHUE CBOMCTBA KUCIIOT bubnmmorekxa LJOK

https://m.edsoo.ru/ff0d




fee2

Conu (cpeaHue): HOMEHKIIATypa, CIIOCOObI MOIy4YEeHUS bubmorexa HOK
46 P N P& ’ https://m.edsoo.ru/00a
XUMUYECKHE CBOMCTBA 49474
[TpakTuuaeckas padora Ne 6. Permenne bubmunoreka LIOK
47 SKCIEPUMEHTAJIbHBIX 3a1a4 110 TeMe «OCHOBHBIE KJIacChl https://m.edsoo.ru/00a
HEOPraHWYECKUX COCIUHEHHIN dob7c
['eneTnyeckas cBsI3b MEXKy KIacCaMU HEOPTraHWYECKUX bubmorexa LHOK
48 . https://m.edsoo.ru/00a
COETMHEHU I 49250
bubmoreka [JOK
49 O0001IeHNEe U CUCTEMATHU3AIINA SHAHUHI https://m.edsoo.ru/00a
d9cb2
bubmmoreka LIOK
KonTponwsnas padora Ne3 mo teme "OCHOBHBIEC KJTacChl Omaorexa O
50 . https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN
d9ela
bu6moreka [JOK
[TepBbie MOMBITKH KiIaCCU(UKAIITN XUMHUYECKUX
51 https://m.edsoo.ru/00a
aneMeHTOB. [loHATHE O TpyNIax CXOMHBIX JIEMEHTOB J9ffa
. bu6moreka [IOK
[lepuonnueckuii 3akoH u [lepuoanueckas cucrema
52 https://m.edsoo.ru/00a
xumudeckux 3nmemMenToB J[. . Menneneena
da52c
bubmoreka [JOK
53 [Iepuonpl, rpymnsl, HOATPYIIIBI https://m.edsoo.ru/00a
da52c
bub6muoreka [JOK
54 Crpoenue aromoB. CocTaB aTOMHBIX siziep. M30Tomnbl https://m.edsoo.ru/00a
da342
bubmoreka [IOK
CtpoeHnue 3EeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
55 . https://m.edsoo.ru/00a
[Tepuoanueckoii cuctemsl 1. 1. Menneneesa
dabbc
XapakTepucTUKa XUMHUYECKOTO AJIEMEHTA 10 €T0 bubmuotrexa LIOK
56 nonoxenuto B [lepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00a
Mewnneneesa da824
3nauenue [leproanyeckoro 3aKoHa Jid pa3BUTHS HAYKU Bbubmuoreka IJOK
57 u npaktuku. [. . MenneneeB — y4€Hblid, megaror u https://m.edsoo.ru/00a
rpak1aHuH da96e
DNEKTPOOTPULIATENILHOCTh aTOMOB XUMHUECKUX bubmorera [TOK
58 pootp https://m.edsoo.ru/00a
3JIEMEHTOB
daab8
bu6moreka [JOK
59 HNonnas xumnueckas cBsi3b https://m.edsoo.ru/00a
dac34
bu6moreka [JOK
60 KoBasieHTHas nonsipHas XUMUYECKas CBS3b https://m.edsoo.ru/00a
daab8
61 KoBasieHTHas HEMOMsIpHAs XUMHUUYECKas CBA3b bubnmmorekxa LJOK




https://m.edsoo.ru/00a
daab9

bub6muoreka [JOK

62 CreneHp OKUCIIEHUS 1 https://m.edsoo.ru/00a
dae28
bubmoreka [IOK
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 https://m.edsoo.ru/00a
db076
bub6muoreka [JOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00a
db076
65 ;((OHTpOJILHa;I pabota Ne4 o treme «CTpoeHue aToma. 1 ftﬁ?;;f;jogg%oa
AMHYECKAS CBSI3b) 4b4%6
bubmuoreka [JOK
66 O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 1 https://m.edsoo.ru/00a
db33c¢
bubmoreka [IOK
67 O000I11IeHNE U CUCTEMATU3AIIUS 3HAHUI 1 https://m.edsoo.ru/00a
d9cb2
bubmoreka [JOK
68 O00011IeHNEe U CUCTEMATHU3AIIAA SHAHUHI 1 https://m.edsoo.ru/ffod
61c6
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9 KIIACC

DJIEKTPOHHBIE
No undposbie
Tema ypoka Hara bp
n/m Bcero oGpasoBaTeibHbIE
pecypchl
. bu6moreka [IOK
[lepuonnueckuii 3axkoH. Ileprognueckas cucrema
1 1 https://m.edsoo.ru/00ad
xumuueckux snmemMenToB J[. . Menneneena b39e
. bub6mmoreka [IOK
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUECKUX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB b6b6
Krnaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX butmorexa [IOK
3 1 https://m.edsoo.ru/00ad
BEIIECTB b7ed
. bub6moreka [IOK
Buapl XUMUYEeCKOM CBSI3U U TUIIBI KPUCTATUTMUECKUX
4 eméTo 1 https://m.edsoo.ru/00ad
IETOK
p bac6
5 KonTponbhas pabota Nel no Teme «IloBropenue u )
yIIyOreHre 3HAaHUK OCHOBHBIX Pa3ZIelioB Kypca 8 Kiiaccay
. bu6mmoreka [IOK
Knaccudukanus XUMUYECKUX PeaKIUi M0 pa3IunyHbIM
6 SHaKa 1 https://m.edsoo.ru/00ad
pU3HaKam
P beb0
. bu6moreka [JOK
[TonsaTHE 0 CKOpOCTH XMMHUYECKOU peakiuu. [Ionarue o
7 1 https://m.edsoo.ru/00ad
TOMOTE€HHBIX M T€TEPOTEHHBIX PEAKIIMIX beOa
[TonsTe 0 XUMHYECKOM paBHOBecHH. DAKTOPHI, bubmotexa [IOK
8 BIIUSIOIINE HA CKOPOCTh XUMUYECKON PEAKLUU U 1 https://m.edsoo.ru/00ad
MOJIOKEHUE XUMUYECKOTO PaBHOBECHS c28¢
bu6moreka [JOK
9 OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKITUN 1 https://m.edsoo.ru/00ad
cade
Teopus anekrponuTrueckoi aucconuanui. CUiabHbIle U bubmmorexa [IOK
10 ' 1 https://m.edsoo.ru/00ad
c1a0ble MEKTPOIUTHI
cd68
bu6moreka [IOK
11 HoHHbIe ypaBHEHHUSI peakui 1 https://m.edsoo.ru/00ad
d448
N N bubauoreka [IOK
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHM B CBETE
12 . . 1 https://m.edsoo.ru/00ad
MpeacTaBIeHUN 00 AEKTPOIUTHUECKON TUCCOUAIINN 4548
. . . bu6moreka [IOK
XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPECTABICHUN 00
13 . 1 https://m.edsoo.ru/00ad
ANEKTPOIUTHUECKOHN TNCCOIMALINN
d8b2
Bbu6moreka [JOK
14 [TonsTue o runponuse coneun 1 https://m.edsoo.ru/00ad

d9od4




bub6moreka [JOK

15 O0600611eHre u cucTeMaTH3alus 3HaHui https://m.edsoo.ru/00ad
ddi2
[Ipaxtuyeckas padora Ne 1. «Perenune buGmorexa [IOK
16 https://m.edsoo.ru/00ad
HKCIIEPUMEHTAIIBHBIX 3aau»
dbfa
KonTponbhas padota Ne2 o Teme «NeKTpOoIUTHYSCKas bubmorexa HOK
17 https://m.edsoo.ru/00ad
JUccoIanusi. XMMUYECKUE PEaKIUU B PaCTBOPAX)» docO
bubmoreka [JOK
OO6mias xapakTepuCTUKa rajoreHoB. XMMUYECKHE
18 . https://m.edsoo.ru/00ad
CBOMCTBA Ha MIpUMEPE XJI0pa
dfe2
bu6moreka LIOK
XinopoBonopoal. CosisiHasi KUCJIOTa, XUMHUECKUE
19 . https://m.edsoo.ru/00ad
CBOMCTBA, OJy4YE€HHE, IPUMEHEHUE 104
bubauorex K
[IpakTnueckas pad6ora Ne 2 no teme «llomyuenue Ommorexa O
20 . . . https://m.edsoo.ru/00ad
COJITHOM KHCJIOTBI, U3yYCHHUE €€ CBOMCTBY 348
N bubmuoreka [IOK
Brruricnenust mo ypaBHEHUSAM XUMHUECKUX PEaKIUi,
21 https://m.edsoo.ru/00ad
€CJIM OJIVH U3 PeareHTOB JaH B U30BITKE 488
bu6moreka [JOK
22 OO11as xapakTepucTHKa eMeHToB VIA-rpynmbl https://m.edsoo.ru/00ad
ebda
bu6moreka IIOK
AmnorponHsle Mogudukanuu cepbl. Haxoxaenue cepsl u
23 . . . https://m.edsoo.ru/00ad
€€ COeIMHEeHHI B IPUpOJIe. XMMUUYECKUE CBOMCTBA CEPhI o64a
bu6mmoreka [IOK
CepoBonopoj, crpoeHne, GU3nIecKue U XUMUIECKHEe
24 . https://m.edsoo.ru/00ad
CBOMCTBa
€802
bu6moreka [JOK
Oxcuapl cepbl. CepHast KHCIIOTa, (PU3HYECKHE U
25 . https://m.edsoo.ru/00ad
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE
ea28
XUMUYECKHE PEAKINH, JIKAIUE B OCHOBE
. bu6moreka [IOK
MPOMBILIIEHHOTO c110c0o0a MOTyYeHUs! CEPHOI KUCIIOTHI.
26 . https://m.edsoo.ru/00ad
XUMHYECKOe 3arpsi3HEHNE OKpYKaIolIel cpebl oc8a
COCTMHEHUSIMU CEPBI
bu6moreka [JOK
27 Brrunciienne MaccoBoil 101 BBIXOAA TPOAYKTA pEaKIIMU https://m.edsoo.ru/00ad
ec8a
OO6m1as xapakTepucTuka 3MeMeHTOB VA-rpynmbl. A30T, bubmuoreka IJOK
28 pacmpocTpaHeHue B pHpoJe, GU3NIECKHe U XUMUIECKHE https://m.edsoo.ru/00ad
CBOICTBa eeab
o bu6moreka [IOK
AMMHUak, ero pu3nyeckrue 1 XuMU4YecKrue CBOMCTRa,
29 https://m.edsoo.ru/00ad
MOJTyYeHUE U MPUMEHEHHE
004
30 [IpakTnueckas pad6ora Ne 3 no teme «llomyuenue bubmuotexa LIOK




aMMHaKa, U3y4CHUC Cro CBOICTBY

https://m.edsoo.ru/00ad
f180

.. Bbu6mmoreka IIOK
A3OTHas KUCNIOTa, €€ (U3NIeCcKre U XUMHUECKHEe
31 . https://m.edsoo.ru/00ad
CBOMCTBa
306
Hcnonp30BaHME HUTPATOB M COJICH aMMOHUS B KAY€CTBE bubmuoreka ITOK
32 MUHEpaJIbHBIX yI0OpeHUH. XUMUUYECKOE 3arpsI3HCHHE https://m.edsoo.ru/00ad
OKpYKAroIleH cpe/ibl COCTMHCHUSIMU a30Ta 1518
bubmuotrexa LIOK
dochop. Oxcua pocdopa (V) u dbochopHas kuciora, &
33 . https://m.edsoo.ru/00ad
duznyeckre U XUMUYECKHUE CBOICTBA, OTyYeHUE f63a
bu6moreka [IOK
Hcnons3oBanue GpocdaroB B KauecTBE MUHEPAIBLHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuii. 3arpsisHeHHe MPUPOAHOI cpeasl hocdaramu 20
VYrnepo, pactipocTpaHeHue B Ipupojie, GU3NIECKUe U bubmmorexa [IOK
35 ’ . ’ https://m.edsoo.ru/00ad
XUMHUYECKHE CBOMCTBA
fd9c¢
Oxcunel yrnepoaa, ux pusnyeckue 1 XMMUYecKue bu6moreka [IOK
36 CBOWCTBA. DKOJOTHYECKUE TTPOOIIEMBI, CBSI3aHHBIE C https://m.edsoo.ru/00ad
okcuzioM yrepona (IV) febe
bubmoreka [JOK
37 YrosbHas KUCIIOTA U €€ CONU https://m.edsoo.ru/00ae
006¢
[Ipaktuueckas padota Ne 4 o reme "[lonmydyenue bubnmuorexa [IOK
38 ymiekucioro raza. KauectBennas peaxiusi Ha kKapOoHar- https://m.edsoo.ru/00ae
HOH" 027¢
bu6moreka [IOK
[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIECTBAX
39 https://m.edsoo.ru/00ae
KaK 0 COeMHECHUSIX yTIepoaa
054e
bu6moreka [JOK
40 Kpemnuii u ero coenuuenus https://m.edsoo.ru/00ae
080a
[Ipaxtudeckast pabora Ne 5. Pemenue bubnuoreka LHOK
41 DKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe «BakHenue https://m.edsoo.ru/00ae
HEMETaJJIbl U UX COCAUHCHUS)Y 0bf2
N bubmuoteka LIOK
KontponbHas padota Ne3 mo reme «Baxkneitmme &
42 https://m.edsoo.ru/00ae
HEMETAJJIBl U UX COCTUHEHUS
0el8
OO6m1as XxapakTepUCTUKa XUMUYECKUX FIIEMEHTOB —
bu6moreka [JOK
MeTaJIoB. MeTaimnueckas CBsi3b U METaJTHYeCKast
43 . . https://m.edsoo.ru/00ae
KpUcTaJUTH4eckas peméTka. dusnyeckue cBoMCcTBa 1036
METaJJIOB
N N bubauoreka [IOK
XUMUYECKHEe CBOMCTBA METAIIIOB. DIEKTPOXUMHUYECKUI
44 . https://m.edsoo.ru/00ae
PSI HAalPsDKEHUN METallIoB 1156
45 OO6mue cnocoObl momyueHus MeTayuioB. CIiiaBhl. bu6moreka [JOK

Boruncnenus o ypaBHEHUSIM XUMUYECKHUX PEaKIIHii,

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




€CJIM OJIUH U3 PEareHTOB COJEPKUT IPUMECH

1156

Bbu6moreka [IOK

46 [IoHsATHE O KOPPO3UHU METAIIOB https://m.edsoo.ru/00ae
1278
bu6moreka [IOK
47 [I{enouHbIe METAIBI https://m.edsoo.ru/00ae
14b2
bub6moreka [JOK
48 OKcHIBI ¥ TUIPOKCHIBI HATPUS M KaJTHSI https://m.edsoo.ru/00ae
14b2
bu6moreka [IOK
49 [[lenouHO3eMENBbHBIE METAIIIBI — KAJIBIIUA U MarHUi https://m.edsoo.ru/00ae
15e8
bu6moreka [JOK
50 Baknenmme coeqnHESHNS KaJIbITHSI https://m.edsoo.ru/00ae
15e8
51 O06o01IeHre U cCuCTeMaTU3aIksl 3HAHUH
bu6moreka [JOK
52 JKéctrkocTh BOABI M CITOCOOBI €€ yCTpaHEeHUsI https://m.edsoo.ru/00ae
1886
[IpakTuueckas padora Ne 6 mo Teme "XKECTKOCTH BOIBI U Bubmiorexa IIOK
53 < " https://m.edsoo.ru/00ae
METO/IbI €€ YCTpaHEHUs
lae8
bu6moreka [IOK
54 AmoMuHAH https://m.edsoo.ru/00ae
1c64
Bbu6moreka [JOK
55 AmdoTepHbIe CBOWCTBA OKCHIA M THIPOKCH/IA https://m.edsoo.ru/00ae
1c64
bu6moreka [IOK
56 Keneszo https://m.edsoo.ru/00ae
1d86
Bbu6moreka [IOK
57 Oxcuapl, rugpokcuasl u conu xenesa (1I) u sxenesa (11I) https://m.edsoo.ru/00ae
35e6
58 O0001eHre U cUCTEMAaTU3aINA 3SHAHUI
[Ipaktuueckas padota Ne 7. Perenue bubnmuorexa [IOK
59 SKCIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BaxkHeime https://m.edsoo.ru/00ae
METAJUIbl U UX COEIUHEHHUS 3de8
Brruncnenus no ypaBHEHUSIM XUMHUECKUX PEAKIUH,
bub6moreka [JOK
€CJIM OJIVH U3 PEareHTOB JaH B U30BITKE W COACPKUT
60 . https://m.edsoo.ru/00ae
npuMecu. Beranciennss MaccoBOM J10JIM BBIXO/IA IPOTYKTa 1750
peakuuu
61 O0001IeHre U cUCTEMAaTU3aINA 3SHAHUI
6 Konrtponbshas padora Ne4 o teme «Baxueiiue

METAJIJIBI U UX COCIMHCHU




63

BemiectBa 1 maTepuaibl B TOBCETHEBHOM KU3HU
YeI0BEKa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
3150

64

XUMHYECKOE 3arps3HEHUE OKPYKAIOILIEH CpeIbl

Bbu6moreka [JOK
https://m.edsoo.ru/00ae
4270

65

Ponp xumum B pCUICHUH 3KOJIOTUYCCKHUX Hp06J'IeM

bu6moreka [IOK
https://m.edsoo.ru/00ae
4270

66

O00011eHNEe U cCUCTEMATHU3AINA SHAHUI

bub6moreka [JOK
https://m.edsoo.ru/00ae
0dOa

67

O00011eHrEe U cUCTEMATHU3alU 3SHAHUI

bu6moreka [IOK
https://m.edsoo.ru/00ad
b33c

68

O00011eHNe U cCUCTEMATHU3AINA SHAHUI

bu6moreka [JOK
https://m.edsoo.ru/00ad
9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O IPOLHECCA

OBA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI AJI51 YYEHUKA
Xumus. 8 kiacc: yueb. s obmeoOpaszoBarenbHbix yupexaenuii / O.C.
I"abpuensn. - 3-e u3a., crpeoturt. - M.: Ipoda, 2022. - 286 c.

Xumus. kjace: yue0. s obmieodpaszoBarenbHbix yupexaenuii / O.C.

I'abpuensn. - 3-e u3a., crpeoturt. - M.: Ipoda, 2022. - 288 c.

METOINUYECKUE MATEPUAJIBI IJIS YUUTEJISA
Bsenure

1. 'abpuensu O. C., Bockoboinukosa H. I1., AmykoBa A. B. HacronpHas
KHHUTA yuuTess. Xumus. 8 ki1.: Metogudeckoe nocobue. - M.: Jlpoda, 2021.
2. T'abpuensa O. C., SmrykoBa A. B. Terpanp 1151 1a00paTOPHBIX OMBITOB U
npakTudeckux padort. 8 k. K yueonuky O. C. I'abpuensHa «Xumus. 8 Kiaccy.
M.: dpoda, 2022.

3. l'abpuensn, O. C. Metoanueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusi». 8 kiace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensa, O. C. Meronuueckoe nocobue k yueobnuky O. C. ['abpuensna
«Xumusi». 9 kiace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptel K yueOouuky O. C. ['abpuensna « Xumusl.
8 kitace» : metogudeckoe nocodue / JI. 1. Acanosa. — M. : [Ipoda, 2020

6. Xumus : TexHomoruueckue kaptol kK yueOHuky O. C. ['abpuensna « Xumus.
9 knacc» : meronuueckoe nmocoodue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KonTposnbHbIe U TpoBepouHbie paboThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa
u ap. - M.: llpoda, 2022. nanusie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



Beenurenannbiehttp://www.chemnet.ru ['azera « XuMus» u callT ais yuurens
«S1 uny Ha YPOK XUMUI»

http://him.1september.ru Enunas xomnekiust LIOP: [IpenmerHas kosmekius
«XUMHUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHbIE
skcriepuMenThl: Xxumust. Komnekuust Poccuiickoro o01eodpa3oBareiabHOTo
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuana mKoIbHUKOB 10 XUMUU
http://chem.rusolymp.ru Oprannyeckasi XuMus: SJIEKTPOHHBIA YUCOHUK IS
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: 3JIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJUIEK: XUMUS
http://www.chemistry.ru JluctaHiiionHasi oJIMMIuaa MO XUMUU:

TEJEKOMMYHUKAIIMOHHBII 00pa30BaTeNIbHbINA TPOEKT






