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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMMH K pe3yslbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeapLHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepanpHON pabodeld MPOrpaMMBI
BOCIIUTAHUS U C YUYETOM KOHUEIIUU MPENOIaBaAHMS yUeOHOTO TpeaMeTa « X UMHUS
B 00pa30oBaTeNbHBIX opraHu3aiusax Poccuiickoit deneparuu.

[Iporpamma 1o XxuMuu Ja€T MpeEACTaBICHUE O LEJAX, OOUIell cTpaTeruu
oOy4yeHHusl, BOCIUTAHUS M Pa3BUTHUSI OOYYAIOIIMUXCS CpPEACTBAMH Yy4eOHOTO
npeamera, YCTaHABJIMBAET 00s13aTeNIbHOE MpeaMETHOE CoJIep>KaHue,
MpeAycMaTpUBAaeT pPACHpEAEICHUE €ro Mo KilaccaM U CTPYKTYpUpPOBaHHUE IO
pa3ienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINPEAEISeT KOJIUYECTBEHHbIE U
KaueCTBEHHbIC XapaKTepUCTUKH COJIepKaHus, PEKOMEHAYEMYIO
MOCJEA0BATEBHOCTh  M3YYEHUS XUMHUM C YYETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKM y4eOHOro  TMpOIlecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarouuxcsi, OMNpeNesieT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUIM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEbHOU
porpaMMbl Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K
pe3yiabTataM oOydeHHUs XMMUHU Ha YPOBHE IIeJIel U3ydeHHs MpeaMeTa 1 OCHOBHBIX
BUJIOB y4eOHO-IO3HABATEIbHOW JACATEILHOCTH OOYYaromerocss Mo OCBOCHHUIO
y4e0HOTO COJIepKAHHUS.

3HaHWEe XWMHH CIY>)KHT OCHOBOW Juis (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroiierocsi, ero MpejAcTaBICHUA O MAaTEPUAIIBHOM €JIMHCTBE MHUPA, BaKHYIO
pOJIb UTPAOT (POopMHUpPYEMble XUMHEH MPEACTABICHUS O B3aUMONPEBPAIICHUSIX
DPHEPTrUM M 00 HBOJIIOIMM BEIIECTB B MPUPOJE, O MyTIX PEUICHUs TJ100aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUYECTBA — CBHIPbEBOHM, IHEPIETUUCCKOM,
MUIIEBON U SKOJIOTMYECKON O€3011aCHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dhopMUPOBaHUS KYJIBTYPhI JINTUHOCTH, €€ 00IIeH M (PYHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHHE MBINIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEJILHOM  y4eOHOW  JIeSITeIbHOCTH,
AKCTIIEPUMEHTAIBLHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(HECCUOHATILHOM S TEIbHOCTH;

3HAKOMUT CO CHEIMU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LEJTOCTHOTO B3IJISI/Ia HA €AMHCTBO MPUPOJIBI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATAroM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YJarOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
HAay4YHbBIM 3HAaHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJI B SKOJIOTUYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBiieHUsT B OOyYe€HUHM XUMUU 00€CleyuBaIOTCS CHElUpUKON
collepkaHUsi  ydeOHOTO  MpeAMeTa, KOTOpBIM  SBISETCS  MENarornyecku
aJlalTUPOBAHHBIM OTpa)kK€HUEM 0a30BOM HayKHU XMMHHU HA ONPEAECIEHHOM dTale e€
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUM XUMHH, OCHOB
HEOPTraHUYECKOM XHMMHM W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaep:kaHusi MPOrpaMMbl MO XUMHUHM C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 moaxoja K €€ n3ydeHuro. CoAep:KaHUe CKIIAJIBIBAETCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MTOHATUN O XUMUYECKOM
peakiuu. OO0€ HTU CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPUHIHUILY
MOCIIEIOBATEILHOIO Pa3BUTHS 3HAHUWA HA OCHOBE TEOPETUUYECKHUX MPEIICTABICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona Jl. V1. MeHieneeBa kak OCHOBHOTO 3aKOHA XHUMUM;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— TIPEACTaBICHUM 00 HJIEKTPOJUTHUECKON AMCCOIMAIlMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OMIMPUYECKHU
MOJIYYCHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJIHOTO
YpPOBHSL K JIpyrOMy, BBITOJHSS (YHKIUU OOBSICHEHUS U MPOrHO3UPOBAHUS
CBOICTB, CTPOCHHSI U BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U TOJTYyUYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue nmporpaMMbl 10 XHUMHH  CIIOCOOCTBYeT  (POPMUPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKON COCTABIIAIONIECH HAYYHOU KApTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOW NPHUPOJAbI, LIEHHOCTHOTO OTHOUICHHS K HAy4YHOMY 3HAHHUIO H
METOJIaM TO3HAaHWSI B Hayke. M3ydeHue XUMHUM MPOUCXOAUT C MPUBJICYEHUEM
3HAHWM W3 paHee HU3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKaroMmMil Mup,
«buomorus. 57 kimacce» u «Duznka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUU TPOUCXOIUT (OPMUPOBAHUE 3HAHUKA OCHOB
XUMHUYECKON HAyKu Kak OOJIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUUYECKOM
JEATEIIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYPHI.
3amaya y4eOHOTO mpeaMera COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XM MHUYECKHX
3HaHUN — BaKHEUIUX (PaKTOB, MOHATHH, 3aKOHOB U TCOPETHUSCKUX ITOJIOKCHHH,
JOCTYIHBIX 0000IIEHUI MHMPOBO33PEHUYECKOTO XapakTepa, f3blKa HayKH, B



OpUOOIIEHUH K Hay4YHbIM METOJaM TO3HAHWs TpPU H3YYEHHHM BEIIECTB U
XUMHUYECKUX peakuuid, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUHM B Y4YEOHO-IIO3HABATEIIBHOW M y4eOHO-UCCIEN0BATEIBCKON
NESTEIbHOCTH, OCBOCHMM IpaBUJ O€30MacHOTO OOpallleHus C BEIECTBaMU B
IIOBCEIHEBHOM JKH3HHU.

[Tpn M3yyeHMM XMMHUHM Ha YPOBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPENTH TaKUE LIEeTH, KaK:

— (OpMHUPOBAHHWE HHTEIJIEKTYaJIbHO pa3BUTOM JINYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELICHUMH,
CHOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HH;

—  HampaBJICHHOCTh OOydYeHHs Ha CHUCTEMAaTHYeCKOe MPHOOIIEeHUE
O0yJarommxcs K CaMOCTOSITENIbHOM TO3HABATENbHOW MAEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUA, (HOPMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTUE CIIOCOOHOCTEW K
XUMHUU;

— obecrneyeHue yClIOBUM, CIOCOOCTBYIOIIMX MTPHOOPETEHHIO 00YYarOIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATENHHOCTH, MO3HAHUS W CaMOMO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHUBEPCAIBbHOE 3HAUYCHUE MIJis
Pa3IMYHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue oO0mEeH (YHKIMOHAIBHOM M €CTECTBEHHO-HAyYHOMU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATH M OIICHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MHUpPA, WCIOJB3YS 3HAHUS M OMBIT, TOJYyYEHHBbIE TPU W3YYCHHUU
XUMHM, TPUMEHATh UX MpPHU pPEIIeHUU NpoOJeM B IOBCEAHEBHOW >XU3HU WU
TPYJOBOM JEATEIbHOCTH;

— (QopmupoBaHue y OOy4arommMxcs TyMaHUCTHUYECKUX OTHOUICHMH,
NOHMMAaHUs [EHHOCTH XHMHYECKUX 3HAHUN [ BBIPAOOTKH HSKOJIOTHUECKU
1[€J1eCO00pa3HOro TMOBEAEHUS B OBITY U TPYIAOBOM JEATEIBHOCTH B UEIIX
COXPaHEHUS CBOETO 3/10POBbS U OKPY>KaOILEl IPUPOTHON Cpelibl;

— pa3BUTHE MOTHBalMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQMIS U HAMPaBICHHOCTH JabHEHIIIETO
oOy4eHusl.

OOmiee 4YHUCIO YacoB, OTBEAEHHBIX JUISI M3YYEHHs] XUMHHM Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, cocTaBisieT 136 dacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHUM B KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. dusmyeckue CBOMCTBAa BEIIECTB. ArperartHoe COCTOSIHHE
BemlecTB. [loHsATHE O MeToAax MO3HaHWS B XMMHUM. UUCThIE BEHIECTBA U CMECH.
CriocoObI pazjiesieHus CMECeH.

ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKUE HJIeMEHTbl. CHMBOJIBI XHUMHUYECKHUX
a5eMeHTOB. [IpocTbie U ClI0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass ¢Gopmyna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOcHUTENbHAs AaTOMHasg Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAas Macca. MaccoBast 10151 XUMUYECKOTO JJIEMEHTA B
COEJIMHEHHUHU.

KommuecTBo BemectBa. Monb. MoisipHas Mmacca. B3anMoCBA3b KOIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IMHHMI] BemecTtBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COECTUHEHUII.

Du3NYecKue U XUMUYECKHUE SIBIICHUS. XUMUYECKasi peaklus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEaAKINil (COeqMHEHUS, pa3JIOKEHUS, 3aMeLeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHMUYECKON MOCYAOH, IMpaBujaMu paboThl B JIaOOpaTOPUH U
npuémMamMu oOpalieHus: ¢ 1abopaTOpHBIM 000PY/I0BaHUEM, U3yUYEHUE U OINKCAHUE
(U3MYECKUX CBOMCTB O0O0pa3lOB HEOPraHWYECKHUX BEIIECTB, HAOJIOIECHUE
¢u3nueckux (IJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIMIEHUE M KOHJIEHCAIUsl BOJbI) U XMUMHUYECKUX (FOPEHHE CBEYH, NMPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOIIOJICHUE U
ONMKCAHKWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuui (pas3ioxeHue caxapa,
B3aMMOJIEUCTBHE CEPHOUN KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHUIA
menu (1) mpu HarpeBanum, B3auMOJIeCcTBUE *Kele3a ¢ pactBopoM coiu menu (11),
U3yYEHHE CIOCOOOB pa3fesieHUs] CMECEHl: C MOMOIIBI0 MarHuTta, (UIbTPOBaHHE,
BbIMIApMBaHUE, NUCTWLISIUS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKU MOBAPEHHO I
COJIM, HaONIOJEHWE W  ONHUCaHUE  PE3yJIbTaTOB  MPOBEIACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JaHUE MOJENIed MOJEKYII
(IIapoCTepKHEBBIX ).

BaxHeilnne npeIcTaBUTEU HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemeHT U mpocroe
BelecTBo. HaxoxneHue kuciaopona B mpupoje, (PU3NYECKHME W XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucinopoga. CrocoObl



MOJIYYCHHUS] KUCTIOpOoJa B JIAO0OpaTOpuM ¥ MPOMBINIIEHHOCTH. KpyroBopor
Kucaoposa B npupoje. O30H — alIoTpornHas MoaupUKalys KUCIOpOIa.

TernnoBoit 3p¢heKkT XUMHUYECKOW peakiuu, TEPMOXMMHYECKHUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKUE peakiuu. TOIMBO: Yroib M MeETaH. 3arps3HEHHE
BO3]lyXa, yCUIIEHHE MapHUKOBOTO 3 (dekTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBo. HaxoxkneHnue Bomopona B
npupoae, (U3MYECKHE ¢ XUMHYECKHE CBOWCTBA, TMPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucnorsl u conm.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue CcBoMCTBa BOAbl. Boxma kak pacrtBopurenb.  PacTBOpHI.
HaceplllieHHble M HEHACBIIIEHHBIE PacTBOPhL. PacTBOpUMOCTH BEMIECTB B BOJIE.
MaccoBas 10Jig BEmECTBa B PacTBOpE. XUMHUYECKUE CBOKMCTBA BOJbl. OCHOBAaHMUSL.
Ponp pacTBOpOB B IpUpPOJIe U B KU3HU 4eiaoBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHne NpupoAHbIX BOJ. OXpaHa M OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coeauHennil. Okcupanl. Knaccudukarus
OKCUJIOB:  cosiecoOpasyromue  (OCHOBHbIC, KHUCJIOTHbIE, am(pOTEepHbIE) U
HecosieoOpasyomue. HomeHkinatypa okcuzuoB. @PU3MYECKHME H XUMUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne oKkCuaoB.

OcHoBanusi. Kraccudukanus ocHOBaHMIA: IMIENTOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkmarypa ocHoBaHui. Dusnueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomydeHne OCHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinot. Ousznyueckue u
XUMHUYECKHE CBOMCTBA KHUCJIOT. Psan axkruBHoctu mertauioB H. H. bekerosa.
[TonydyeHue KucIor.

Comu. Homenknarypa cosieil. @uszndeckne U XMMUYECKHUE CBOMCTBA COJICH.
[Tonyuenue coieil.

['eHeTnyeckas CBSA3b MEK/y KJIacCaMH HEOPTraHUYECKUX COCIMHEHUIA.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPENICIICHUE COJECPKAHU KUCIOpOAa B BO3yXe, ITOIYUYEHHUE,
coOupaHue, paclo3HaBaHUE W M3YyYEHHUE CBOWMCTB KHUCIOpOAa, HaOJo/IeHre
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
nmpeKpamieHus ropeHust (mokapa), O3HAKOMJICHHE ¢ 0OpaslamMu OKCHIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABaHWE W H3yUYCHUE
CBOMCTB BOJ0posia (TOpeHue), B3auMojelicTBue Boaopoaa ¢ okcuaom meau (I1)
(BO3MOYKHO HCITIOJIb30BAaHUE BHUEOMATEpPHUAIOB), HAOIIOAEHHUE OOPa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCJIEAOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOM J10JIel pacTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJIbI C METaJJIaMU
(HatpyeM ©  KaubleM) (BO3MOXKHO  HCIIOJb30BaHUE BHUIECOMATEPHAIIORB),



UCCJIEIOBAHUE O0O0pa3sOB HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0/IeHNEe U3MEHEHHsI OKPAaCKU MHIWKATOPOB B PacTBOpax KUCJIOT U ILEJI0Yeid,
uzydeHue B3anmozeiicTBus okcuaa menu (IlI) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCJIIOT C METaJulaMH, PEAKUWd HEWTpaau3aluy, MOJy4eHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO METajula APYTHM W3 PacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAIBHBIX 3aJad 10 TeMe «Baxnedmme Kiacchl HEOPraHWYECKHUX
COECTMHEHUI.

[Hepuonuuyeckuin 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemeHToB JI. . MenpgeneeBa. CrpoeHue aTomMoB. XHMHYECKASl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKU KiIacCU(UKAIUKM XUMUYECKUX 3yeMeHTOB. [loHsTue o
IpyNIax CXOJHBIX JJIEMEHTOB (IEJOYHBIE M UIEJIOYHO3EMENbHBIE METAIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEepHBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepronnueckuit 3akoH. llepuoauueckas cucTeMa XMUMAYECKUAX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEpUOJOHAs  (oOpMbI
[lepnognueckor cucremsl xumudeckux d1ueMeHToB J[. M. Menneneesa. [lepuozsr
u rpynnbl. OU3NYECKUII CMBICI HOPSAKOBOIO HOMEpa, HOMEPOB Iepuoia H
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sAAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J0YEeK aroMOB MepBbIXx 20 XWMHUYECKHX DJIEMEHTOB
[lepunonnueckoin cucremsl [[. M. Menaeneea. XapakTepUCTUKAa XUMHYECKOTO
AJIEMEHTA 110 ero noJyiokeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTU M3MEHEHUsI paJuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U EPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnonueckor CUCTEMbl XUMUYECKUX
DJIEMEHTOB Uil pa3BUTHS Hayku U npaktuku. JI. V. MenneneeB — y4y€HbId U
IpaKJIaHHH.

Xumuueckass cBsi3b. KoBaneHTHass (MOJdsipHass M HEMNOJIAPHAsi) CBS3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tpouecchl OKUCIEHNS U BOCCTAaHOBIIEHUsI. OKHCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB U HEMETAIOB, B3aUMOJEHCTBUE
IUAPOKCUAA LMHKA C PacTBOPAMHU KHCIOT M IIEJIOYEW, MPOBENCHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUSA).

Mesicnpeomemmnuie ceazu



Peanuzanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8§ Kjacce
OCYIIECTBIISIETCSL 4€pe3 UCIOJb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHITUU, SIBISIOIINAXCS CUCTEMHBIMU TSI OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Me eCTeCTBEHHO-HAY4YHBIE MOHSTHS: HAy4YHbIH (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, KiIacCUUKAIMsI, TEPUOJUIHOCTh, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJCINPOBAHUE, U3MEPECHUE, MOJEND, SIBICHUE.

®dusuka: marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIU],
M30TOMBI, PAAMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHHE BEILeCTBA, ras, (GU3nuecKkue BEIUYUHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: horocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpadbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAs] peaKLMs

[lepnognyeckunii 3axoH. llepnonnueckas cucteMa XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB
XAMUYECKUX JJIEMEHTOB TIEPBBIX TPEX TMEPHOJOB, KaJMsS, KaJIblUS H UX
COCMHEHUN B COOTBETCTBUM C TIOJIOKEHUEM »3JeMeHTOB B Ilepuoanyeckoii
CHUCTEME U CTPOCHHUEM HUX aTOMOB.

CtpoeHue BelIeCTBa: BUJIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUINA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHYECKOM CBS3U.

Knaccudukanys 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIAacCaM HEOPTaHUYECKUX
COCJIMHECHUH, TEHETUYECKAsl CBA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukarys XuMUYECKUX PEaKIuii MO Pa3TuIHbIM MPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B pEaKIMU BEHIECTB, MO TEIIOBOMY 3(dekTy, mo
W3MEHEHUIO CTENEHEH OKHCIICHUSI XUMHUUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTH, 1O
Y4aCTHIO KaTajau3zaTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUUECKUE
YpaBHCHUS.

[TonsiTue 0 ckopocTH XuMHU4eckol peakiuu. [loHaTne o0 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [[oHATHE O TOMOT€HHBIX U T€TePOre€HHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMHAYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XWMHUYECKOW PEAKIUM U TIOJOXKECHUE XHUMHUYECKOTO
PaBHOBECHS.

OKHCITUTEIHPHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMH,  DJICKTPOHHBIM  OajaHC
OKHCINUTEILHO-BOCCTAHOBUTEIILHOM peaKkuum. Cocrapienue yYpaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAKIMA C  HKCIOJIB30BAHUEM  METOAA
3JIEKTPOHHOTO OaaHca.

Teopust PAEKTPOIUTHUECKON JUCCOLUAIMU. DICKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtnonsl, aHnoHbl. MeXaHW3M OUCCOLMALMKM BELIECTB C PA3IUYHBIMU BUJIAMH
xumudeckou cBszu. Crenensb nuccoruani. CuiabHbIe U caa0ble JIEKTPOJIHUTHI.

Peakiuun nonHOTO OOMEHA. Y CII0BHS NMPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMW U CoOJied B CBET€ TMPEACTaBICHUM 00 DJIEKTPOITUTHUYECKON
nucconuanvu. KauecTBeHHble peakiny Ha HOHBL. [IoHATHE 0 THApONIU3E CONEN.

Xumuyeckuii IKCnepumenm

O3HAKOMJICHUE C MOJIEIISIMA KPUCTAIUIMYECKUX PEMETOK HEOPTraHHMYECKHX
BEILIECTB — META/NIOB M HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBUS PpA3IUYHBIX (HAaKTOPOB, HCCIEIOBAHUE DIEKTPONPOBOIHOCTU
pacTBOpPOB BEHIECTB, IpolEecca IUCCOLUUAIMU KHUCIOT, IIEJIOYEe U  COJIeH
(BO3MOKHO  HCIOJIb30BAaHME BHJICO MaTEpUalOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKAHWS  peakuuid  HMOHHOTO  OOMeHa
(oOpa3oBanue ocajka, BBIJEICHHE Tra3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEaKLUN
(ropeHue, peakiuu pa3joKeHUsl, COCAUHEHHUS), PACIIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEAKIMN HA  HWOHBI, PEIICHUE
DKCIIEPUMEHTAJIbHBIX 3a/a4.

Hemerajuuibl 1 UX COCAMHEHUS

OO6mast xapaktepucTuka TanoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHUYECKHE€ CBOMCTBA Ha TMpUMEPE  XJOpa
(B3aUMOJIEHCTBME C METaJIaMd, HEMETaJlaMH, IejiouaMu). XJIOPOBOJOPO.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHUE, NMpPUMEHEHHe. JleiicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHM3M YEJIOBEKA. BakHeWue XJIOpUAbI U HX
HaXOXJICHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBONCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CePhl. AJINIOTPONHBIE MOAU(PHUKAIINN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHUE, (HU3UUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCHUABI CEPbl KaK MPEACTABUTENIA KHUCIOTHBIX OKCHUIOB.
CepHast kuciora, (HU3MYECKME W XUMHYECKHe CBolcTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crenududeckue). XUMHUYECKHUE PEaKIIHH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TOJNYYeHHsS] CEPHOW KHCIIOTHI.
[Ipumenenune cepHoi KUCAOThL. CONM CEPHOUN KHUCIIOTHI, KAUECTBEHHAsI PEAKIIMS Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COCIWHEHUN B TMPUPOJE. XUMUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIUHEHUSMH cepbl (KHUCIOTHBIE JOXKAM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CITOCOOBI €ro NPEeJO0TBPALLEHHUS.

OO6mast xapaktepuctuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEINEHU OKUCIEHUA. A30T, paCIpOCTpaHEHUE B IPUPOJE,
(du3nuecKue U XuMHYECKHe cBoiicTBa. KpyroBopot azora B mpupozae. AMMHUaK, €ro
buznyeckue u XMMHUYECKHUE CBOMCTBA, MOJTy4YeHHe 1 npuMeHeHne. Comu aMMOHMS,
ux pU3NUECKUe U XMMUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasg KHUCJIOTa, €€ MoJlydeHue, PU3NUeCKHe U XUMHUYECKHE
cBOiicTBa (0OIlME Kak MpeACTaBUTENS Kiacca KHUCIOT W Cheuu(uuecKkue).
Hcnonb3oBaHuEe HHUTPATOB M COJIEH AaMMOHMS B KayeCTBE MHUHEPAJIbHBIX
yno0opeHnii. XMMUYECKOE 3arpsi3HEHUE OKpPYKaroUIed cpeibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3JyXa, MOYBbl W BOA0EMOB). Docdop,
aloTponHeie Moaudukanuu Gochopa, Gu3MUECKMEe U XUMHYECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, puznueckue 1 XUuMUYECKUE CBOMCTRA,
nosyuenue. McnoabzoBanue pocharoB B KauecTBE MUHEPAIIbHBIX Y100 pEHU.

OOmas xapakrepuctuka 3meMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHUA.  YIJIEpOd,  aJUIOTPOIIHbIE
Moau(pUKaIMK, PacHpoCTpaHEHUWE B MpupoAe, (U3MUECKHEe U XUMHYECKHE
cBoicTBa. AncopOuusi. Kpyrosopot yriiepoaa B npupoje. OKCuIbl yriaepoja, ux
¢u3MUecKue W XUMUYECKHE CBOMCTBA, JECHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJlyYeHUE U NPHUMEHEHHUE. DKOJOTUYECKHE TNMPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumoresa T1I00aJBHOTO TMOTEIJICHUS KIWMaTa, MapHUKOBBIM
addekr. YrompHas KUCI0Ta U €€ COJIU, UX (PU3NYECKUE U XUMHYECKHUE CBOMCTBA,
NoJIydeHrue U npuMeHeHue. KayecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIUIEHHOCTH M CEIBCKOM
XO35UCTBE.

[TepBoHavasibHbIe MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHasl KUCIIO0TA).
[IpupogHble HMCTOYHHMKK YTIAEBOAOPOAOB (Yroyib, MNPUPOIHBIN Ta3, HEPThH),
INPOAYKThl UX MepepaboTKu (OEH3MH), UX pOdb B OBITY W MNPOMBIILIEHHOCTH.
[TonsiTe 0 OMOOTMYECKU Ba)KHBIX BELIECTBAX: JKUpaX, OesKax, yriaeBojax — 1 ux
poJiM B JKHW3HM 4YeJlOBEKa. MarepuaibHOe €JUHCTBO OPraHWYeCKHX M
HEOPTaHUYECKUX COCTUHEHUH.

KpeMHuuii, ero @usnueckue H XHMHYECKHE CBOMCTBa, IMOJyYE€HUE U
npuMmenenue. CoeauHeHuss KpeMHHUs B mpuponae. OOmme mnpencraBieHus 00
okcusie kpemuus (1V) u kpemuueBoi kucinore. CHIMKAThI, UX UCIOJIH30BAHUE B
ObITYy, B IPOMBIIIUICHHOCTH. BakHelIne CTpOUTEIbHBIE MaTepUalibl: KEpaMUKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobaeMbl G€30MMacHOro HCIOIb30BaHUS
CTPOUTEIJIbHBIX MAaT€PUAJIOB B IOBCEHEBHOM XKU3HMU.

Xumuueckuii IKCnepumenm

U3y4YeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIMil Ha XJIOPHUI-UOHBI U HAOJIIO/IEHUE MTPU3HAKOB
UX TPOTEKaHUsI, OMBITHI, OTpaKarouue (PU3NUecKue M XUMHUYECKHE CBONCTBA
TaJIOT€HOB M WX COEIMHEHUU (BO3MOYKHO HCIOJIb30BAHUE BHIIEOMATEPHUAIIOB),
O3HAKOMJIEHME C oOpa3lamMu XJIOpHUIOB (TaJOr€HUI0B), O3HAKOMJIEHHE C
oOpasuaMmu ceppl MU €€  CcoeAMHEHUSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIO/IEHHE Mpolecca OOyTIIMBaHUs caxapa MoJ JeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3YYCHUE XHMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, IPOBEACHUE KAYECTBEHHON PEaKMU Ha Cyab(aT-
WOH U HaOJIOJieHUE MpU3HaKa €€ MPOTEeKaHHs, O3HAKOMJIEHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COECIUHEHUU (BO3MOMXKHO HCIOJIH30BAHUE
BUJIEOMATEPHUATIOB), 00pa3llaMu a30THBIX U (POCPOPHBIX yTO0OpEHUH, MOTyYEHHE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOMCTB aMMHaKa, IPOBEJICHUE
KAueCTBEHHBIX PEakKIMil Ha MOH aMMOHUS U PocdaT-uOH U HU3yUYECHHE MPU3HAKOB
UX IPOTEKAHUs, B3aUMO/IEVCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOThI C MEIBIO
(BO3MOKHO VICIIOJIb30BAHUE BHJIEOMATEPHUAJIOB), U3y4EeHUE MOJIeJIen
KPUCTAUIMYECKUX pEmETOK anMasa, rpaduta, QyiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H
YCTPONCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHUe, PaCliO3HABAHUE W U3YYCHHE
CBOICTB YTJIEKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT U
CUIMKAT-UOHBl W W3YYEHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHUE C
MPOAYKIIMENH CHUJIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxxHenne HeMeTaJluIbl U UX COCTUHEHUS.

MeTaJLibl B MX COeIMHEHUSA

OO01mmast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosiokeHus B llepuogmyeckon cucreMe xumuueckux osneMeHrtoB J[. .
MenpeneeBa u crpoeHusi atToMoB. CTpoeHue MeTaioB. MeTtaminyeckas CBA3b U
METAUIMYECKAsT ~ KpPUCTAJUIMYECKass  pEIETKA.  ODJIEKTPOXMUMHUYECKHU  Psij
HanpsHkeHu MetaiioB. dusndeckne u XUMUYECKUE CBOMCTBA MeTaiuioB. Oomue
CHOoCcOOBI TIONTy4eHHUs] MeTayioB. [loHATHE O KOPPO3WHM METaIOB, OCHOBHBIC
CrocoObl 3alIUThl UX OT Koppo3uu. CruiaBwl (CTajgb, YYTYH, IIOPaTIOMUHHA,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounsie MeTabl: noyokeHUue B Ilepruoanueckoil cucreMe XMMHUYECKHUX
snemeHToB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IPHUPOJIE.
du3nuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi u Kanus). OKCUIIbI U



TUJIPOKCUZIBI HATpusi W Kanus. [IpuMeHEeHHWe IIEeJIOYHBIX METAIOB M HX
COCUHCHUM.

[[lenoyno3eMenbHble METaJIbl MarHuii W KajJdbIUM: MOJOXXKEHHE B
ITepuognueckout cucreMe xumuueckux snemMeHToB /. M. Menaeneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3NUECKrue U XUMUYECKHNE CBOMCTBA MAarHUS
U Kaiblus. Baxnelmume coeauHeHUs] Kaiublus (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIOMUHUN: TI0J1I0’)keHUE B [leproanueckoi cCUCTEME XUMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpoOE€HHE aTOMa, HaXOXJIeHUE B npupoaec. PU3NUECKUE U
XUMUYECKHE CBOMCTBa alfoMUHMS. AM]OTepHbIe CBOWCTBA OKCHA M TUIPOKCH]IA
aJIIOMHHMUSI.

Kenezo: nonoxenue B [lepuoanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MenaeneeBa, CTpOEHHE aToMa, HAXOXICHWE B mpupoje. Dusznueckue u
XUMHYECKHE CBOMCTBA ee3a. OKcuabl, THAPOKCUABI U coiu xene3a (1) u xenesa
(1), ux cocraB, CBOWCTBA M MOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMud METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBAMHU, H3YyUYECHUE PE3YJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTECH B3aMMOJCHCTBHUS OKCHJIA
KJIbIIUST W HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJbI, MPOLIECCA TOPEHUS JKEJIE3a B KHUCIOPOIE
(BOBMOXHO  MCIOJIB30BAaHME  BHUIEOMATEPHUAIOB), TPHU3HAKOB  MPOTECKAHUS
KaYECTBEHHBIX PEAaKIMN HA MOHBI: MArHus, KaJbIWsl, aJJIOMAHUS, [IMHKA, KEJIe3a
(1) u xene3a (1), menu (11), HaGMOICHKE U OTIMCAHUE MTPOIIECCOB OKPALTUBAHHS
IJJaMEHU MOHAMU HATpusl, Kalusig ¢ Kalblus (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HUCCIIeIOBaHUE aM(DOTEPHBIX CBONCTB TUPOKCUJIA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme «Baxknenime
METAaJJIbl U UX COCIUHCHUS.

XuMHuA U OKpY:Ka0LIasa cpeaa

BemectBa u Marepuasibl B IIOBCEIHEBHOM W3HHU YEJIOBEKa. be3ormacHoe
MCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObiTy. [lepBas momoris npu
XAMHYECKUX 05KOTaX U OTPABJICHUSX.

XHUMUYECKOE 3arpsA3HEHHUE OKpYKarouenh cpeinl (MpeaenabHas TO0mycTUMast
KOHIIEHTpalus BeiecT, nainee — [1/IK). Ponb xumMuu B penieHun 3KoJIOrMYeCKUx
npooseMm.

Xumuueckuui IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABbI METAIJIOB, TOJUMEPHBIC
MaTepuabl).

Mexcnpeomemmunie ceéa3u



Peanuzanus MeXnpeIMeTHBIX CBsI3e€d MpH W3YYeHMH XHMHU B 9 Kiacce
OCYILIECTBIISIETCSl 4epe3 HCMOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYUHBIX
MOHSATUMN, TaK U TMOHATHUH, SBISIOMIUXCSI CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYyYHOTO IIUKJIA.

OOmire ecTeCTBEHHO-HAyuYHBIE MOHITHSA: HAayuHBIH (PakT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KIacCH(PHUKAIUA, TMEePUOJUIHOCTb, HAOIIOCHUE,
HKCMEPUMEHT, MOJICIMPOBAHUE, W3MEpPEHUE, MOJEINb, SBICHUE, MAPHUKOBBIN
s peKT, TeXHOIOT U, MaTePUAIIbI.

®dusuka: Martepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHI,
U30TONBI, PAAMOAKTHUBHOCTb, MOJIEKYJA, DSJCKTPUUYECKUN 3apsii, HPOBOTHHKH,
MOJYIPOBOJHUKY, JAMAICKTPUKH, (POTOPIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, PaCTBOP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (PU3NYECKUE BEITHYMHBI, €IUHULBI M3MEPEHHS, KOCMHUYECKOEe
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoNHIIE.

buonorusa: ¢orocunres, npixanue, Ouocdepa, 3KOCHUCTEMA, MUHEPAIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MaKPOIJIEMEHTHI, TUTATeIbHBIC BELIECTBRA.

['eorpadus: armocdhepa, ruapochepa, MUHEpaANbl, TOPHBIE MOPOIBI,
NI0JIE3HBIE MCKOTIAeMble, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA INPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS TIPOTPAMMBI OCHOBHOTO OOIIEro
o0Opa30BaHUs JOCTUTAIOTCA B XOJE€ OOY4YEHUS XUMHUW B CIMHCTBE Y4YCOHOW W
BOCIIUTATENBHOU JEATEIBHOCTA B COOTBETCTBUM C TPAAULMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH M J1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU, NPUHATHIMU B
oOlIECTBE MpaBUJaMU W HOPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COLMAIIA3AIMNA 00yUYarOIIUXCSl.

JInyHOCTHBIE ~ pe3yibTaThbl  OTpaXalOT  TOTOBHOCTh  OOy4YaroOUIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TMO3WUTHUBHBIX LIEHHOCTHBIX OpUEHTAIMUd U
pacIlIMpeHne OMbITa ACATEILHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACICIWI0, MOHUMAHUSA 3HAYCHUS XUMHUYECKOM HAYyKH B JKU3HU
COBPEMEHHOI0 OOIIECTBA, CIIOCOOHOCTH BIAJETh TOCTOBEpHON HH(OpMaIuen o
MEPENOBbIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpPa U OOIECTBA;

2) rPaKAAHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS. O COLUMAJIbHBIX HOPMax M MpaBUiIaX MEXKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOHMCCIIENOBATEILCKOM, TBOPYECKOM W JAPYIMX  BHJAX
JIEATEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOWU ESITEIBHOCTH MIPU
BBITIOJTHEHUN YYEOHBIX, TIIO3HABATENIbHBIX 3a/Ja4, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3J[aHUHU YUE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOINM B Tpolecce H3TOM Y4eOHOW JIeATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEACHHWE U TMOCTYNKHM CBOMX TOBApUIIEH C TMO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUNA MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUS

MHPOBO33PEHYECKUE TPEIACTABIECHUSI O BEIIECTBE M XUMHUYECKOM PEaAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIIAIOLINE
OCHOBY JIJIl TTOHUMAHHS CYIIHOCTU HAay4YHOM KapTUHBI MUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS NPUPOJAbI, B3aUMOCBS3SIX 4YEJIOBEKA C
MIPUPOTHOM CPENION, O POJIM XMMHUM B MO3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHbIC HA MOJYYEHHE HOBBIX 3HAHUW MO
XUMUHU, HEOOXOJIMMEBIE I OOBSICHEHHS HAOJIOaeMbIX TMPOIECCOB M SIBJICHUM,
MO3HaBaTEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYIHBIMH TEXHUYECKUMU CPEACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YEeHHUIO M TO3HAHUIO, JIF0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, MPOEKTHOM U  HCCIEA0BATENIbCKOU
NEeSATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHSI OOy4YeHHS B
JlaJbHEHIIeM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH KWU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKHM Ha 3/J0pPOBBIA 00pa3 >KW3HU, OCO3HAHUE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOJICHUS alKOT0JIsl, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTU COOJIIOJIEHUS TMpaBwil OE30MACHOCTH TMpU OOpAIICHUH C
XUMHUYECKUMU BEMIECTBAMHU B OBITY U pEAIbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K MPAKTHUECKOMY M3Y4YEHUI0 npodeccuil U Tpyaa pa3iMuHOTo poja,
YBaOXEHHE K TPYAy M pe3yjbTaraMm TPYJAOBOH JEATEIbHOCTH, B TOM 4YHCIE Ha
OCHOBE NPUMEHEHMSI NPEJAMETHBIX 3HAHWUWA [0 XUMHHU, OCO3HAHHBIA BBIOOP
WHJVMBUAYaJbHON TPACKTOPUU MPOJOJLKEHHST 00pa30BaHUs C YYETOM JTMYHOCTHBIX
HMHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHanbHOM IeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(eCcCHOHaIBHOM Cpelie;

6) 3K0JI0rMYecKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKHU IIeIecCO00pa3Hoe OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHUKY
JKU3HU Ha 3emJle, OCHOBE €€ CyIIECTBOBAaHUS, TOHUMAaHNE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TCHUXUYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTU COOJIIOACHUS
MpaBuUJI 0E30MACHOTO MOBEJEHHUS MPU PabOTE C BEIIECTBAMHU, a TAKXKE B CUTYaIUsX,
YTPOKAIOIIMX 3J0POBBIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TOJydaeMble TPU H3YUYCHUU XUMUH, JJIS
pelIeHus 3a1a4, CBI3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPEAOM, IJIsl TOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KyJbTYpbl, OCO3HaHMs TJOOQJIBHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJIeM M IMyTed UX pelIeHUs IMOCPEJICTBOM METOJIOB XUMUU,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B II03HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wMeTanmpeAMETHBIX pe3yJIbTaTOB BBIJCISAIOT 3HAYUMbBIC IS
dbopMHpOBaHUS MHPOBO33PCHUSI OOIICHAYYHBIE TMOHATUSA (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIeCC, IKCIIEPUMEHT U APYToe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpPEIMETax M TMO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpPCAJIbHBIC yUeOHbIE eUCTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpHIE oOOecrmeunBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHHUPOBAHUIO M OCYIIECTBJICHHIO y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble JJornueckue JeiicTBUA:

YMEHHUSI HKCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MNPU OCBOEHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHYECKUX MOHITHH (BBIACIATH MX XapaKTEpHBIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMH TOHSTHSMHU), MCIOJIH30BAThH
MOHATHUS JJIs1 OOBSCHEHUS OTJICTBHBIX (DAKTOB M SBJICHUH, BBIOWPATh OCHOBAHUS U
KpUTEpUU JUIsl KJIacCU(PUKAMK XUMHUUYECKUX BEHIECTB U XMUMHUYECKHUX DPEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUYECKHUE PaCCyXACHUs (MHAYKTUBHBIC, ICTYKTHUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHUS;

YyMEHHUE TMPUMEHSATh B TIPOILIECCE TMO3HAHUSI TOHSTUS (MPEIMETHBIE U
METanpeIMETHBIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSEMbIE B XUMHUHU MOJICJIbHBIC MPEJCTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI dJIEMEHTa), XUMHUYeckas (opMysla W YypaBHEHHE
XUMHYECKON PEaKIMM — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3314, C Y4ETOM
ATUX MOJIEIBHBIX MPEACTABICHUM BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKUA U3YYAE€MbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YHAEMBbIX IIPOIIECCaX U SIBIICHUSX.

ba3oBble nccieaoBare/bCKHe IeMCTBHUA .

YMEHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS TUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NPUOOPETCHHE OIbITa 10 IUIAHUPOBAHHUIO, OPTaHM3allUk W IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOJ0JaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 pe3ysbTar, (OPMYJIHPOBATH 00OOIIECHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET
O MpoJIeTTaHHOU padoTe.

Pabora c undgopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPE/ICTABICHUS, TTOTYYAEMYIO0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAs  JIMTEpaTypa XHUMHYECKOTO COJIEp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKHA OIICHUBATH NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(GOPMAIIHIO;



YMEHHE MPUMEHITh pa3IUdHble METOAbI M 3alpOChl MPHU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMUMBIX [JIsl BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OMPECIEHHOTO TUIIA, TPHOOPETEHUE OMbITA B
00JaCTM  MCMOJB30BAHMUS  HH(POPMALUMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpPOIl aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (OpMY MpEeACTaBICHUS UH(POpMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laddl HECIOXHBIMH CXEMaMH, Juarpammami,
JIpyrumMu popMamMu rpauKu ¥ ©X KOMOMHAIIASIMU;

YyMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATH B TMpolecce Y4yeOHOU u
UCCJIEI0OBATENHCKON AEATENBHOCTH MH(OPMAIUIO O BIMSHUM MPOMBIIIJIEHHOC TH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAroLleld HPUPOAHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHUBeEPCcAJIbHbIEe YUeOHbIe 1eiicTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juajgora U (Wid) JUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMOl TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKEHUS
OTHOCHTEILHO BBITIOIHEHUS MPEAJIOKEHHON 3a/1a4H;

YMEHHUSI ~ TPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThl  IO3HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX W TMHCHBMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAINIO
pe3yJabTaTOB BBINMOJHEHUS XUMHUYECKOIO 3KCIEpUMEHTa (JaOOpaTOpPHOIO OMbITa,
71a00paTOpHOI pabOThI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

YMEHHSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABaTEJIbHOM W HMCCIEAOBATEIbCKOM  JAESATENbHOCTH TPU  PELIECHUH
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3unui (oOcyXIeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJAUHAIIMS
COBMECTHBIX JECHCTBHM, OINpEACICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PeryasiTuBHbIe YHUBepcaIbHbIe y4eOHbIE 1eiiCTBHA:

YMEHHE CaMOCTOSITENIbHO OIpeNessaTh LENu AEATeIbHOCTH, IJIAHUPOBATh,
OCYILIECTBIIATh, KOHTPOJIMPOBATh U MPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTb, BIOMPATh Hanbosee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSTENIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QJITOPUTM JIEMCTBUM IPU BBIIOJIHEHUM 33aJaHUNA C Y4ETOM
MOJy4YeHUS! HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
UCTIONIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, TIpe/yIaracMble B yCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPe3yNbTaTOB 10 OCBOEHHUIO 005A3aTE€IHLHOTO
COJICp)KaHMs, YCTAHOBJICHHOTO JaHHOW QeaepanbHOl paboueld MPOrpamMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHUCSA HAy4YHbIC 3HAHMS, YMEHHS W CIIOCOOBI



JNeWCTBUH, crenuduyueckue i1 NpPeIMETHOM oOmact  «XUMHS», BHIIbI
JNEATeIbHOCTH 1O  TOJYYEHHI0 HOBOrO  3HAaHWs, €ro HWHTEpIpeTaluu,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyaIUAX.

K konIry o0yueHus B 8 Kkjacce nmpeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS ¥ HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJISIPHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XMMHUYECKOTO AJIEMEHTA B COEIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIICHb
OKUCJICHUS, XUMHUYECKAsl peakius, KiacCUPUKALUS peakiuil: peakiuu
COCAUHEHHUs, PEaKIUU PAa3JI0KEHUs, PEaKIUU 3aMEIICHUS, pPEaKIHUH
o0MeHa, PK30- U SHJIOTEPMHUUYECKHE PEAKIINH, TEIJI0BOM A (EeKT peakiumy,
SIAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aToMHasi OpOuTa b, paauyc
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAacCOBasi JOJisI BEILIECTBa
(porieHTHAs! KOHIIEHTPAIIKs) B pACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TH MOHSATHUS MPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY [JIsi cOCTaBjieHus Gopmyl
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

e ONpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OWMHApPHBIX  COCJAMHECHHSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COEIMHEHUH TIOo
dbopmynaMm, BHJ XUMHYECKONW CBsI3U (KOBaJICHTHasT W WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIca llepuomnueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojokeHus:i B I[lepuoamdeckoit cucrteme,
3aKOHOB COXPAHEHMsI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUSI, 3aKOHa ABOTapo;

e ONUCHIBATH M XapakTepuzoBaTh TabmuuHyto Qopmy Ilepuogndeckoit
CHUCTEMBl XHMHMYECKHUX JJEMEHTOB: pa3iudaTh IMOHATHUSI «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYCHHS, KOTOpPHIE HUMEIOTCS B
tabaune «llepuogumyeckas cucremMa XuMUYeCKHX d3ieMmeHToB J[. U
MenpneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio IEKTPOHOB
U PACTIPEICIICHUE UX TI0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHAE DJIEMEHTHI, HEOPTAaHMYECCKUE BEIECTBA,
XUMHUYECKUE peaKkuu (M0 YHUCIYy M COCTAaBYy YYacTBYIOLIMX B PEAKIUU
BEIIIECTB, 0 TETIOBOMY 3 (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3TUYHBIX KJIACCOB, MOJATBEPKIasi OMMCAHKUE TPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKIIHL;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX TPEBpaLIEHUN B
Pa3TUYHBIX YCIOBUSX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO ¥ MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOro »dJeMeHTa 1o dopmyse
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSTH OCHOBHBIC OIEpAIlMU MBICIIMTEIBLHON ACATEIHPHOCTH — aHAIHN3
U CHUHTE3, CpaBHEHHE, O00OOIICHUE, CUCTEMATU3alMI0, KIIacCU(PUKAIUIO,
BBISIBJICHUE TPUYMHHO-CIIEACTBEHHBIX CBSI3€H — JJI M3y4YEHHUS CBOWCTB
BEIIECTB M XHWMHYECKHX PEAKIHMi, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUSA — HAOJIOJCHHWE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCIICPUMEHT
(peasibHBINA U MBICIICHHBIN);

clenoBaTh ~ TIpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pYJOBaHMEM, a TakK)Ke TMpaBUiiaM OOpaIlleHus C
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIHMSIMHU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHIO W COOHMpaHHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa U KHUCIOPOJA), MPUTOTOBICHUIO
pAacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM J0OJI€W paCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TMPOBOJAWTH  XUMHUYECKHE  JIKCIIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEJIOYCH M KHCIIOT ¢ TIOMOIIBI0 HHANKATOPOB
(;makmyc, dheHondTanenH, METHIOPaHXK U APYTHUE).

K koHIy 00yueHus B 9 Kjacce peMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pPacKpbpIBaTb CMBICII OCHOBHBIX XHMHWYECKUX IIOHSITHH: XUMUYECKUU
DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KAaTHOH, AHWUOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHCJICHUS, XUMHUYECKas peaKllys, XUMUUECKasl CBs3b, TEIUIOBOM 3 ekt
peakiuu, MOJb, MOJIApHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIMTHI, AJIEKTPOJIMTHYECKAs JUCCOLMALNS, PEAKIUH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTHUMble U



HEeoOpaTUMBbIE pEaKlUd, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHHE U  BOCCTAHOBJICHHE,
ayoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHas, WOHHA,
MeTajlInyecKasi), KpHUCTaUIMuecKash pemérka, KOppo3usi MeETaslioB,
CIUIaBbl, CKOpPOCTb XUMHYECKOW peakuuu, MPEeAEeNbHO JIOIMyCTUMAs
koHueHTpanus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATUHA U
MPUMEHSTh 3TU NOHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJIi COCTaBieHUs (Qopmyi
BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

ONPENEIISTh BAJIGHTHOCTD U CTENEHb OKUCIECHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHHUSX Ppa3IMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIUWHEHUU Mo ¢opmyrnam, BHUJ XUMHYECKOU
CBs3U (KOBaJCHTHAs, MOHHAs, METaUIMYecKas) B HEOPraHUYECKHUX
COEAMHEHUSX, 3aps]l MOHA M0 XUMHYECKON (opMyIie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIMHEHUH, TUI KPUCTALUINYECKOM
PELIETKN KOHKPETHOTO BELIECTBA;

packpeiBate cmbica Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATh M XapaKTEpPU30BaTh
TabauuyHyo dopmy llepuoamdeckoit cucTeMbl XUMUYECKUX DJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHas noxarpymnmna (A-rpynma)y U «mnodovyHas
noarpymnmna (b-rpymma)», mManele u OOJbIIME TEPHOJbI, COOTHOCHUTH
0003HAYCHUs, KOTOPhIE MMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
3JIEMEHTOB (COCTaB W 3apsj sAjpa, OOIlIee YHUCIO DJIEKTPOHOB U
pacrpenieieHie HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCAUHEHUI B
npeaenax MaliblX MNEPUOJIOB U IIaBHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIUPOBATh XUMUYECKHUE AJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBa,
XUMUYECKUE peakiuu (MO YUCIy M COCTaBy YYacTBYIOIIUX B PEAKIIUHU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETICHEW OKHCICHUS
XUMHUYECKUX IJIEMECHTOB);

XapakTepru3oBaTh (OMUCHIBATh) OOIIME W CHEeNU(PUYECKUEe XUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEILECTB, MOJTBEPXKIas OINUCAHUE
IpuUMepaMHi MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIN;

COCTaBJIATh YPAaBHEHUS AJEKTPOJUTHUYECKOM JUCCOLMALUM  KHUCIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPALEHHBIC YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOTO OanaHca 3TUX peaKIuii;
IPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTU OT MX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIICHU B Pa3IMYHBIX
YCIIOBUSIX;

BBIUKCIIATh OTHOCUTENBHYIO MOJIEKYJSIDHYIO M MOJSIPHYIO Macchl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOro »dJeMeHTa 1o (opmyle
COEIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coOnmoaTh  MpaBHUjia  MOJb30BAHUSA  XMMHUYECKOM  MOCYyIOM U
7abopaTopHbIM  000pY/IOBaHHMEM, a TakKe TmpaBuia OOpamlieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSAMHU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB TIO TONYYCHUIO W COOHMpaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIJICKHUCIIOTO rasa);

MPOBOJIUTh  PEaKIUH, TOATBEPKIAIOMMEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMUJI-,
uonua-, kapbonat-, ¢ocdar-, cuiIMKar-, Ccyiabhar-, THAPOKCUI-UOHBHI,
KaTHOHbI aMMOHHUS M WOHBI W3YYCHHBIX METAJJIOB, MPHCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEpAIlMU MBICIUTEIBLHON ACSTEIHHOCTH — aHAIHN3
U CHHTE3, CpaBHEHHE, 00O00IeHne, CHCTeMaTU3alHIo, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi WM3Y4YEHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUid, eCTeCTBEHHO-HAyYHBbIC METOAbl TIO3HAHUSI —
HAOJFOICHUE, W3MEpPEHUE, MOJCIUPOBAHHUE, IKCIIEPUMEHT (peabHBIN W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunyecTBo 4acoB
Ne HaumenoBaHue pa3iesioB u dnekTpoHHbIe (LN POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusi — BaKHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BeKa

12 BertectBa 1 xumudeckue 15 1 bubnunoreka LIOK

' peakiuu https://m.edso0.ru/7f41837¢c

Hroro mo pazueny 20

Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBaHHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuoteka [JOK

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1emeHToB [I. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



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

[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4deckas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUN
bubmmoteka IIOK
Hroro no pasaery 15 https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB u TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. BemecTBO M XUMH4YeCKHEe PeaKIUun
11 [ToBTOpEeHUE U yriTyOIeHNE 3HAHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OO0mas XxapakTepruCcTUKa XUMHIECKIX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymnmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.edso00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 anemMeHToB VA-Tpymmsl. A30T, Gpochop 1 ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakKTepUCTHKA XUMUIECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmorexa [TOK
' . Py ) PO https://m.edso0o.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro o pasnery 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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmpe cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxneime Metamisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3pnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerecTBa 1 MaTepHualisl B )KHU3HH YeJIOBEKA 3 bubmorexa IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Posb XUMUU B KU3HA 1 bu6mmoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
ITpakTnyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yucteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

A N PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
A 1

6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKHUE DJIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U cll0KHbBIE BEIIECTBA 1 Bubmmorexa LIOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OTHOcHTENIbHAS aTOMHAs Macca. bubnmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bubnuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciIoBUS MPOTEKAHUS bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYECKHX bubmotera [JOK
o . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U bubmorexa HOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
91 Bo3ayx — cmech razos. CocraB bubmmorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

duszndyeckre ¥ XMUMHUUECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIICHUS Bubmmorexa LIOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 71a00paTOPHH U IIPOMBIIIICHHOCTH bubmotera [JOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
peaKIuu, IOHIATHE O bubmuoreka [JOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TommuBo (HeTh, yroyib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas pad6ora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKe KUCIOPOIa bubmorexa HOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuorexa [IOK
BemecTBO. Haxoxaenue B npupoie https://m.edsoo.ru/ff0d4ddo
28 Du3nvecKknue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
bu6nmoreka [JOK
31 «ITonydenne u cobupanue BOI0Opoa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Bruruncienns o0néMa, KOJIMYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmorexa HOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruucnenus 005EMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopurtenab. HackineHHbie
37 u HI;HaCLI peHHBIz aCTBOPBI MH;CCOBaSI bubmorexa HOK
5 p PPL- https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuorexa LIOK
OnpeAcIEHHON MacCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontponbHast pabora Ne2 o reme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: cOCTaB, KJIacCUu(UKAI, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(pUKAIIHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: 0T )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmmorexa [TOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'eneTnueckas cBsI3b MEKy KilacCaMu bu6mroreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6nmnoreka [JOK
49 O0001IeHrE U CHCTEMATH3AIMs SHAHNUH
B . https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHEIE KJIACCHI HEOPraHUYECKUX bubmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
I1epBble MONBITKA KIIaCCU(DUKAIIUN
51 XI/II\I/)II/IHCCKI/IX 3JIEMEHTOB l(?IOHﬂTI/Ie 0 bubmmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
Tpynmnax CXOJHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 Ilepuoauueckas cucreMa XUMAYECKUX bubmmorexa [TOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bubnunoreka [IOK
53 [Tepwoapl, TPYIIITEI, TOATPYIIIBI nonmotexa 11

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
. bu6mmoreka [JOK
55 aToMOB 35ieMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTUA HAayKu U npaktuku. . 1. bubnuoreka [IOK
MeHnaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DNEeKTPOOTPULIATEILHOCTh ATOMOB
pooTpHIl bu6mmorexa [IOK
58 XUMHUYECKHUX DJIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmorexa [IOK
59 141
OFHAI XHMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XUMAYECKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOMsIpHAs XUMHUYECKast bubnnoreka [JOK
CBSI3b https://m.edso0o.ru/00adaab9
bubmuoreka [JOK
62 C
TCICHDb OfHCTIert https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKucauTeNny U BOCCTAHOBUTEIIH bubmorexa HOK

https://m.edso0.ru/00adb076
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65 KontponsHast padora Ne4 o reme 1 bubmmorexa [IOK
«Ctpoenue atoma. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o0mIeHNE 1 1 bub6nuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHelil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kourpoabnsie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI
pecypcsbl
Ilepuoanueckuii 3aK0H.

1 Ilepunonnueckas cucrema 1 bubnuorexa [IOK
XUMHYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMU4uecKo# CBSI3U 1 THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme

5 «[ToBTOpEHuUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

5 Knaccudukanus xuMuaeckux 1 bubnunorexka [HOK
peaKkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
IToHsITHE O CKOPOCTH XUMUYECKOM

7 eaxkiuu. [ToHsITHE O TOMOT€HHBIX U 1 bubmmorexa LOK
p ] https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHIX
[TonsaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @DakTOophbl, BIUSIOLIUE HA CKOPOCTh 1

XUMHUYECKOH PCAKIUN U IMOJIOKEHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCINTEIFHO-BOCCTAHOBHUTEIIbHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbIE U ci1a0ble bubnnorexa [IOK
A HHATLIHL https://m.edsoo.ru/00adcd68
SIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS PeaKIINi buGnnorexa [IOK
yp peartt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
ped https://m.edsoo.ru/00add5ds
00 JIEKTPOJIMTHICCKON JUCCOIIHAIITN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPECTABIEHUNA 00 buGnuorexa [IOK
ped N https://m.edsoo.ru/00add8b2
IIEKTPOJIMTUYCCKOM TUCCOITHAIITT
14 TToustue o runpomse coien bubnmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O0600mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenue sxkcnepuMeHTAUTLHBIX Eubmiorexa IOK
p https://m.edsoo.ru/00addbfa
3a1au»
KontponpHas padora Ne2 o reme
17 «DNEKTPOIIUTUYECKAS TUCCOLUALIUI bubnmorexa LIOK
p A HAATIL https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHUYECKHUE CBOWCTBA HA IIPUMEPE bubnmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckast padora Ne 2 o teme

bu6mmoreka [JOK

20 «ITonyueHne COISTHON KUCIIOTHI,
7 N . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIH OQUH U3 Eubmaorexa OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxaenue cepbl U €€ COeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
bu3nYecKue U XMMHUYECKUE CBOMCTBA https://m.edso0o.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 ¢du3nueckre U XMMUYECKHE CBOWCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XYMUYECKUE peaKilui, JIexKallnue B
OCHOBE IIPOMBIIIIEHHOTO Criocoba
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JJOIM BBIXOJ1a bubmuoteka [JOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuUCTHKA 3JICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHE CBOWCTBA, MOTYyYEHUE U bubmoreia OK
> O https://m.eds00.ru/00adf004
IPUMEHEHUE
[TpakTrueckas padora Ne 3 mo Teme
30 «[TonydyeHne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
N i » 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, € pusnueckue u bubnnorexka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPAITBbHBIX

32 o0OpeHuii. XuMHU4YecKoe bubmorexa HOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (I)OC(%)O pHasl KI/ICJ'I((l))Ta q)(plfm(qe?:xue u bubmmorexa [OK

P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIyYCHHE
Ucnonb3oBanue ocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu 2 2 gmnrt)lecxie 1 XUMUYECKHE bubmmorexa [JOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTUYecKre mpoodIeMbl,
CBsi3aHHBIE C OKcHIoM yrieposa (1V)

37 VYrosbHast KUCn0Ta U €€ colu bubmorexa LIOK
https://m.edso00.ru/00ae006c
[IpakTuueckas padora Ne 4 o teme
"TTosrydyeHune yrieKucioro rasa. bubmmorexa [IOK

38
KauectBennas peaxius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHSATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemunii u ero coequHeHus Bubmmorexa LIOK
P https://m.edsoo.ru/00ae080a
[IpakTryeckast padora Ne 5. Pemenue

41 SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«BaxHee HEMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrponbnas padora Ne3 o teme

42 «BaxHeue HEMETaIbl U UX Bubmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIOB.

43 Metannuueckas CBsI3b U bubmuoreka [JOK
METaJUTNYECKast KPUCTATIINIECKast https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAJIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUH Psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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OO611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beaucienus no

bubmuoreka [JOK

45 i
YPABHCHIAM XHUMITACCKHIX PCartii, https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJEPIKHUT
pUMeECH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa HOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47
[lenoumnie meraer https://m.edsoo.ru/00ael4b2
48 OKCHUJIBI ¥ TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
a 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMAaTU3 AL
3HAHUN
59 JKEcTkOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTh BOABI U METOIEI €€ bubmmorexa [TOK
Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A I
JTEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK

https://m.edsoo.ru/00aeld86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011IeHre U CHUCTEMAaTH3AIUS
3HaHU
[IpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka [HOK
«Baxueimme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS»
Borurcnenus o ypaBHeHUAM
XUMHUYECKHX PEaKuil, eclii OJJUH U3
50 peareHToB J1aH B U30BITKE WU bubnunoreka [JOK
COZEPKUT IIpUMECH. BrrunciieHus https://m.eds00.ru/00ae1750
MacCOBOM JOJIH BBIX0JIA MMPOYKTa
peaximn
61 O06o0011eHNEe U cUCTEeMaTU3ALUS
3HAHUU
KonTpomasnas padora Ne4 no teme
62 «Baxueimme MeTaibl 1 UX
COEMHEHUS
63 BemectBa 1 Matepuansl B bubnuoreka LIOK
IIOBCEIHEBHOU KU3HH UeI0BEKa https://m.edso0.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHNE bubnuorexa [IOK
OKpYKarolle cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B penieHnu bubnuoreka [IOK
IKOJIOTHUYECKUX MPOoOIeM https://m.eds00.ru/00ae4270
66 PesepBHblit ypok. O60011eHNEe 1 bubnuorexa [IOK
cucTeMaTn3anus 3HaHUI https://m.edso00.ru/00ae0dOa
67 PesepBublit ypok. O6o0IeHNE U bubmuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHHE 1
crucTemMaTu3alurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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