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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XUMUM Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OcHOBe (enepasbHOl paboyeil mporpamMmsbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickont denepanum.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIEH cTpaTeruu
oOy4eHMs, BOCHHUTAHUS U Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMU Y4EOHOTO
npeaMera, yCTaHABIIUBAET 00s13aTeNIbHOE peaMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeesieHde ero mo KiaccaM W CTPYKTypUpPOBaHHUE TIO
pa3denaM M TeMaM NOporpaMMbl IO XHUMHH, OIpPEAECHSAET KOJUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh M3YYEHHS XUMUHU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAe/sIET BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3ydeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTH OOYYaroIIerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XHMHEH MPEACTABICHHUS O B3aMMONPEBPALIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3I[paBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATLHON I'PaMOTHOCTH,

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIPHOM  Y4EOHOM  JIESITEIBHOCTH,
DKCIIEPUMEHTAIILHBIX W HCCICOBATEIbCKAX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B MPOGECCHOHATHHON e TETHLHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YyYaIOIINXCS;



CHOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE
oOpa3zoBaHre 00YUYaIOIINXCS.

JlanHble HampaBieHUs B OOYYEHHU XMMHMHM OOECIIEUMBAIOTCS CHEHUPUKON
COJEpKaHUsl  y4eOHOro  MpeAMeTa, KOTOpBbIM  SIBJISIETCS  MEJaroruuyecku
aIalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMHUU Ha OMPEACIIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMBbl NEPBOHAYAJIBHBIX IMOHATHM XHMHUHU, OCHOB
HEOPraHWYEeCKOM XUMUU W HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX MOHSITHH
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus MPOrpaMMbl N0 XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTro moaxoaa Kk e€ m3ydeHuro. Coaep:kaHue CKIaIbIBa€TCd U3 CHUCTEMBbI
HNOHATUH O XUMUYECKOM IJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MPUHILHUIY
MOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEJICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoanyeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUS O CTPOEHUU aTOMa U XMMHYECKOU CBSI3H;

— TMpeACTaBlIeHUN 00 JJIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernyueckue 3HaHUS pacCMaTPUBAIOTCA HAa OCHOBE SMIHUPUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATENBLHO OT OJAHOTO
YPOBHSI K JpYyromy, BBINOJHAS (YHKIMU OOBSICHEHUS W IPOTrHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHSI U IOIYYEHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPECTABJICHNUS] 0 XUMUYECKOW COCTABJISIOLIEN HAyYHOM KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHOW MNpUPOIbI, LEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO H
METO/JaM IO3HaHUs B Hayke. M3ydeHHe XMMHM HPOUCXOAHUT C IPUBJICUYECHHEM
3HaHUU M3 paHee U3YyYEHHBIX Y4eOHbIX mpeameToB: «OKpyxaromuii Mupy,
«buonorus. 5-7 knacce» n «duszuka. 7 Kiacey.

[Ipy wu3ydyeHHMH XUMUU MPOUCXOTUT (POPMUpPOBAHUE 3HAHUUA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBON KYJBTYPBHI.
3amaya y4yeOHOrO MpeAMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XHMHUYECKUX
3HAHUN — BaXXHEUTHMX (PAaKTOB, MOHATHIA, 3aKOHOB M TEOPETUYCCKUX TOJOKEHUH,
JOCTYNHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKu, B



NpUOOIIEHNM K HAy4YHBIM METOJlaM TO3HAaHUSl TMPU H3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHMM MpaBUJ 0€30MacHOTO OOpalleHus C BellecTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3ydeHnn XUMUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENU TaKue LEeH, KaK:

— (dopmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOy4YeHHs] Ha CHCTEMaTHYeCKOE€ MpPHOOIIeHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON IM03HABATEIbHOU JIESITEIIbHOCTH, HAy4YHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO U DPA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecIreueHue YCIOBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YyYaIOINUMUCS
OTbITa Pa3HOOOPA3HOUN NESITENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (dopmupoBanue oOmEeNH QYHKIMOHAIBHOW UM E€CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UYHCJI€ YMCHHA OOBSICHATH M OICHUBATH SIBICHHS
OKPYXKAIOIIEro MHpa, WCIONB3ys 3HAHWS W OIBIT, TOJYyYCHHBIE TPH H3YYCHHH
XUMUH, TPUMCHATh WX TMPH PEIICHHH TPoOJIeM B TOBCEIHEBHOW JKM3HH U
TPYZIOBOU IEATENBHOCTH;

— ¢opMmupoBaHHEe Yy OOYYarONIUXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XWUMHUYECKMX 3HaHUW JUIsi BBIPAOOTKHA HDKOJIOTHUECKH
1€JIeCO00pa3HOr0 TMOBENCHUSI B OBITY W TPYAOBOW JCSATENBHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIECH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEUETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPaBICHHOCTU JAIBHEUIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEAEHHBIX JUIsl M3YyUYCHHUS] XWMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZAEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaJbHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3NYECKHE CBOWMCTBA BELIECTB. ATpPEratHo€ COCTOSHHE
BemlecTB. [loHsATHE O MeTomax Mo3HaHWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI W MOJNEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHX
A1eMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass QopMyna. BalleHTHOCTP aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BewecTB. (OTHOCUTENbHAasT AaTOMHAas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KonnuectBo BemectBa. Moib. MoisipHast macca. B3auMoCBs3b KOJIMYECTBA,
MacChl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BemecTBa. Pacdy€rsl mo QopMmyiam
XUMHUUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUUYECKUE ABICHUSA. XUMUYECKAS] PEAKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHsS MacChl BEIIEeCTB. XHMMHUeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3I0KEHHUs, 3aMEeIlIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBUiiaMu paboThl B JabOpaToOpuu u
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3MUecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOIOICHHE
¢u3nueckux (MJaBJI€HUE BOCKA, TasHHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHUM, HAOMIOACHUE U
OMKMCAHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHUE Kele3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTtorpadus, MpoBeeHNEe OYUCTKH TTOBAPEHHON
CoNlv, HaOJIOJEHWE U  ONHWCAHWE  PE3yJbTaTOB  IPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJEJIeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

Ba:xHeiimue npeacTaBUTe/ I HEOPraHUYECKHUX BelleCTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT U IpOCToe
BemlecTBo. Haxoxnenwe kuciopona B MpHPOAE, (PU3NUECKHE W XUMHUYECKHE
cBoiicTBa (peakmuu ropeHusi). Oxcunapl. [Ipumenenne kucimopoma. CriocoObI



MOJIYYCHHUST KHUCIIoOpoja B JjabopaTtopud U mpombinuieHHocTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTponHasi MOAU(PUKALINS KUCIOPOIa.

TemnoBoit 3p(dHeKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- W JHAOTEPMHUYECKHE pEaKkUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCUIIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonmopon — »smemeHT M mpocToe BemiecTBO. HaxokneHue Boxopona B
npupoae, GU3MYECKHEe M XUMUYECKHE CBOMCTBA, TMPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

Monsipabiil 00bEM ra3oB. PacuéTsl 0 XMMUYECKUM YPABHEHUSM.

@dusnueckne CcBOWCTBa BOAbl. Boma kak pactBopurenb. PacTBOpSL
HachlllleHHbIE M HEHACBIMIEHHBIE pPAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBaHMS.
Ponp pacTBOpoB B Mpupo/ie U B XKU3HU 4YesioBeka. KpyroBopot BoAbl B MPUPOJE.
3arpsi3HeHHre NpUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauneHuit. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  cosieoOpa3yroniue (OCHOBHBIE, KHCIOTHBIE, amM(pOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmyeckue M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHnoBanusa. Krnaccudukaruss ocHOBaHWN: IMIENIOYM U HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHnkimarypa ocHoBaHuil. dusznueckue M XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @usznyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTM MetayuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenknarypa coseil. @U3NYecKre U XUMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBSI3b MEK]y KJIaCCaMH HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepuUMeHm

KAuE€CTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpoAa B BO3IyX€E, MOJyUYECHHE,
coOuMpaHue, pacrno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOpOJa, HAOIIOJACHHE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJOM U YCJIOBUSI BO3HUKHOBEHUSI U
MpeKpalieHus: TOopeHus (Tmokapa), O3HAaKOMJIGHHE ¢ oOpa3laMu OKCHIOB H
OMKMCAHWE WX CBOKMCTB, MOJydYeHUE, cOOMpaHue, paclo3HaBaHUE W H3YyUYCHHE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJM4ecTBOM 1 Mojb, HCClieJOBaHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEEIEHHON
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HaTpueM M KajableM) (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHUAIIOB),



WCCJIEOBaHUEe OO0pa3loB HEOPTaHWYECKWX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAaX KHCIOT M IIEJIOYEH,
u3yueHue B3aumojeicTBus okcuma meau (Il) ¢ pacTBopoM cepHO# KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEAKIUi HEUTpalIu3aluH, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTMM W3 PAacTBOpPa COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxkHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH u Ilepumoguyeckass cucreMa XHMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

IlepBbie TOMBITKUA KJIacCU(PUKAIIMU XUMHYECKUX 3yieMeHTOB. I[loHsitue o
IPYIIAaxX CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHBIE METAILIBI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MenneneeBa. KoporkonepuoaHas W JJIMHHONEpUoAHas  (OpMbI
[Iepuonnueckoi cucrembl xumMudeckux aneMeHToB [. 1. Menaeneesa. Ilepuobl
u Tpynnbl. PU3AYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB Iepuoaa u
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnekrponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIouek atoMoB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKA XUMHYECKOTO
AJIEMEHTA I10 ero noyuoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paJnyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanueckoil cCHCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BuThs Hayku W npaktuku. . V. MenneneeB — ydéHbll U
rpaXJaHMH.

Xumuyeckass cBA3b. KoBajlieHTHast (HOJIIpHAsE W HEMOJSIPHAsi) CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTENbHO--BOCCTAHOBUTEJIBHBIE  PEAKIIUU.
[Iporieccrl OKUCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUIPOKCHAA LMHKA C pPAacTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIMI
(ropenue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpenIMeTHBIX CBsi3ed NpU H3yYEeHUU XUMUU B 8 Kiacce
OCYUIIECTBJISICTCS. 4epe3 MCIOJb30BaHME KakK OOIIMX €CTeCTBEHHO--HAyUHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01re ecTecCTBEHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, TUNoTe3a, TEopus,
3aKOH, AaHaJU3, CHUHTE3, KIacCuPUKalus, MNePUOAUYHOCTh, HAOIIOJCHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aTroM, OJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHUI,
M30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBa, a3, PU3NYECKUE BEIUYUHBI, CAMHUIIBI
WU3MEPEHUS, KOCMOC, INTAHETHI, 3BE311bI, ComHIE.

buonorus: dporocuntes, npixanue, ornocdepa.

I'eorpadusa: armocdepa, runpochepa, MHHEpanbl, TOPHbIE MOPOJBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYecKasi peakiuus

[lepnonmueckuit 3akoH. [leprnoauyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX TMEPHUONAOB, KaJIMs, KadbUHUs M HX
COCIVMHEHUN B COOTBETCTBHUM C IIOJIOKEHHEM JJIeMeHTOB B Ilepuomuueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKOW CBS3U. THIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHYECKOU CBA3U.

Krnaccudukauus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanys XuMHYECKUX PEaKIMi MO pa3InuyHbIM IpHU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKklUU BEUIECTB, MO TEIUIOBOMY 3¢ deKTy, 1o
U3MEHEHUIO CTETEHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMUUYECKUE PEAKLIMHU, TEPMOXUMHUUYECKHE
YPaBHEHMUS.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [loHsatne o0 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHWYECKOW pEAKUUH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIIUTETPHO-BOCCTAHOBUTENIBHBIE ~ pEAaKLUMU, JJEKTPOHHBIA  OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiyu. CoCcTaBiIeHUE YPaBHEHHI



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKUUd C  HCIOJb30BAaHHEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonsl, aHnoHbl. MeXaHH3M AUCCOLMALMKM BELIECTB C PA3NHMYHBIMU BHJIAMHU
XUMHUYECKOH cBsi3u. CTenenb quccounanuu. CUIbHbIE U C1a0ble 3JEKTPOIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBUs NPOTEKaHUS peakluii HOHHOIO OOMeEHa,
IIOJIHBIE M COKpAIEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBONCTBAa KHCIIOT,
OCHOBAHMM M COJIEM B CBET€ NPEACTABICHUA OO0  3JIEKTPOIMTHYECKOU
nucconuanuu. KauectBeHHble peakini Ha HOHBL. [IoHsATHE O TUApOIH3€E COJEH.

Xumuueckuii IKCnepuMenm

O3HAKOMJIEHUE C MOJEISMU KPUCTAUIMYECKUX PEHIETOK HEOPraHHMYECKUX
BEIIIECTB — METAUIOB W HEMeTaUIoB (rpadura W ajimasa), CIOXKHBIX BEIIECTB
(xJ0puaa HAaTpusl), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pPEaKIUU
OT BO3JCHCTBHUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOpPOB BEHIECTB, Mpolecca JUCCOLUMALMM KHUCIOT, IIEJIOYEd W COJIeh
(BO3MOXHO  MCIOJIb30BaHUE  BHJIEO  MATEpUAJIOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  TPOTEKaHWsI  peakuuid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE ra3a, o0O0pa30oBaHHE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIMM
(ropeHue, peaklMH pas3liokKEeHUs, COCIMHEHHUS), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOIIBIO KAaYeCTBEHHbIX pPEaKUUMid HAa HMOHBI, pEIICHHE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemeranibl 1 MX cOeIMHEHUA

OOmiass xapakTepucTuKa rajnoreHoB. (OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (u3HuUecKue CBOICTBA MPOCTHIX
BEIIECTB — TAJON€HOB. XHMHUYECKME CBOMCTBA Ha NPUMEpPE  XJOpa
(B3aMMOJEHCTBUE C METallaMH, HEMEeTaJulaMH, LienoYamMu). XJIOpOBOJOPO.
ConsiHast KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpUMEHEeHue. JlencrBue
XJIOpa M XJOPOBOAOPOJa Ha OpPraHM3M YeJoBeKa. BaxHellne XJIOpuabl U UX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTEepHbIE CTeneHu okucieHus. CTpoeHue M (PU3MYecKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOAU(DUKALIMN KUCIOPOa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEPbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kuciorta, ¢uU3UYECKMEe UM XUMHUYECKHE CBOMCTBa (00mIME  Kak
OpEICTaBUTEN Kiacca KHUCJIOT MW cnenuduueckue). XHUMUYECKUE peaklu,
JeKalie B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOJy4YeHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KucaoTbl. Coau CEpHON KUCIOThI, KAYECTBEHHAs pEaKIUs Ha



cyiabdaT-uoH. Haxoxzaenue cepbl M €€ COEIMHEHUH B NpUpOJE. XUMUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6miast xapakTepucTtuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, pacIpoCTpaHEHUE B MPUPOJIE,
dusznyeckue U xuMudeckue cBoicTea. KpyroBopot asora B mpupoae. AMMuUak, ero
dusznyecKkrue 1 XMMHYECKHUE CBOMCTBA, ONyuyeHue U nmpuMenenre. Coiau aMMOHUS,
ux (pU3MYECKUE U XUMUYECKUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoydeHue, (Pu3nyeckue u XUMUUYECKHE
CBOMCTBa (0OIIME Kak TNPEACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue).
Hcnonb3oBaHWE HUTPATOB M COJEM aMMOHHSA B KayeCTBE MHUHEPAIbHBIX
yno0peHnil. XuMHUYeCcKoe 3arps3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIW, 3arps3HEHHE BO3Jyxa, MOYBBl M BOJOEMOB). Docdop,
ayoTpornHele Moaupuxammu ¢ocdopa, puMUecKkrMe M XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u hochopHas kucnora, pu3MIECKre 1 XMMUUYECKUE CBOMCTRA,
nosyuenue. McnonaszoBanue GpocdaroB B KauecTBE MUHEPATIBLHBIX YA0OPEHUIA.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTIEpOoH,  aJUIOTPOIHBIE
Moau(UKALMK, PACIPOCTPAHEHHE B MpHUpPoAe, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
¢usznyeckue W XMMHYECKHE CBOMCTBa, JEHCTBUE HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMUECKHE MPOOJIEMBI, CBSA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rio0aJlbHOTO TOTEILICHHWS KJIMMaTa, MapHUKOBBIN
addekr. YroapHas KUcaoTa U €€ coiu, uX GU3NISCKHEe U XMMUYECKHE CBOWCTRA,
nojsyyeHue u npuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavayIbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COEIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, TaHOJI, TJIUIEPUH, YKCYCHasl KUCII0Ta).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yrojib, MPHUPOAHBIN Ta3, HedTh),
NPOAYKThl UX mepepaboTku (O€H3WH), UX pOJib B OBITY W MIPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OesiKax, yrieBoJax — 1 ux
poIM B OKM3HM 4YelOBEeKa. MarepualibHOE €IUHCTBO OPraHWYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npuMmeHnenue. CoequHeHHs KpeMHuss B npupone. OOmme npeactaBieHus 00
okcuae kpemuus (IV) u xpemuueBor kucinore. CUIMKAThl, UX MCIOJb30BaHUE B
ObITYy, B MPOMBIILIEHHOCTH. BaxkHelme cTpouTenbHble MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobraemMbr 6€30macHOTr0 MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKaoUUe (PU3NYECKUE U XHMHUYECKHE CBOICTBa
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE ¢ oO0pa3naMy XJOpUIOB (TAJIOTE€HHZIOB), O3HAKOMIIEHHE C
oOpaslaMu cepbl M €€ COCNUMHEHHSIMHU  (BO3MOXHO  MCIIOJIB30BAHUE
BHJICOMATEPUAIIOB), HAOJIOJEHUE Mpoliecca OOYIIIMBaHUS caxapa IMoJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCIJIOTHI, HW3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
UMOH U HaOIOJeHUE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHUE C (PU3NUYECKUMHU
cBoiicTBaMM a3oTa, Qocdopa U UX coeAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yTOOpEHUM, TOIyUYECHHE,
coOupaHue, pacrno3HaBaHHME M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pochaT-MoH U U3ydeHHE NPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BOBMOXKHO  HCIIOJIb30BAaHME  BHJIEOMATEPUAIIOB), U3yYEHUE  MOJAEIIEH
KPUCTAUTMYECKUX peIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3YyYEHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMEH CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIbHBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBI U UX COSIUHEHU.

Metanbl M MX COeTMHEHUSA

OO0miast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosioxkeHuss B llepuomnueckor cucreme xumuueckux a3nemeHTtoB J[. W.
MenzeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTauindeckas CBs3b U
MEeTaJuIMYecKas  KpUcCTajulMueckas  pemérka.  DIEeKTPOXUMHYECKHH  psif
HaIpspKeHU MeTaioB. @U3nyeckre U XMMUYECKHe CBOMCTBA MeTaiioB. O01ue
crocoObl moydeHus MeTawioB. [loHsATHE O KOpPpO3WHM METaUIOB, OCHOBHBIC
cocoObl 3almuThl UX OT Kopposuu. CmaBbel (cTajb, 4YyryH, AIOPaIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MIPOMBIIIICHHOCTH.

[IlenouHble MeTalIbl: MojoXKeHue B Ileprognyeckoi cucteMe XMMUYECKHUX
sanemenToB JI. . MeHnpaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHHE B MPUPOJIE.
duznyeckre U XMMHYECKUE CBOMCTBA (Ha MmpuMepe HaTpus U Kanus). OKcuasl u



TUAPOKCUIBI HaATpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METauIOB M UX
COeJIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMW: IIOJOXKEHHE B
[lepnognueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0KJICHHUE B Ipupoae. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxkdeimme coeauHeHUs Kanblus (OKCHUIl, THUIPOKCHUI, COJIH).
JKécTkoCcTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AJIFOMHUHUN: TIOJI0)KEeHUE B [leproinuecKkor CUCTEME XUMHYECKUX JJIEMEHTOB
J. U. MenneneeBa, crpoeHue atoMa, HaxokaeHue B mnpupone. dusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUIIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanyueckon cUCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. Pusmyeckue u
XUMHUUYECKHE CBOMCTBA xene3a. Okcuibl, TMAPOKCH b U comu xkene3a (II) u xxenesza
(1), ux cocraB, CBOMCTBA U TOJIYUICHHUE.

Xumuueckuii IKCnHepuUMeHm .

O3HAKOMJIEHHE C O0Opa3laMud METauIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaMH, U3YYEHHE  pE3YyJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHA
KaJblIUS U HATpUsi C BOJON (BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPUAITIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOW BOJIBI, MPOIIECCAa TOPEHUS KeJe3a B KHUCIOPOAE
(BO3BMOKHO  WCIOJIb30BAaHME  BHACOMATEPHUANIOB), TPU3HAKOB  MPOTEKAHUS
KaUYeCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, Kajbllus, aJlOMUHUA, [IMHKA, JKeJie3a
(1) u xene3a (II1), meau (II), HAGMFOIEHUE W OMTHUCAHUE MPOIIECCOB OKPAITMBAHMUS
IJIaMEHU HWOHAMHU HATpHs, Kadusi W Kaiblus (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHA ATFOMUHHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Baxuerue
METaJUIbl U KX COCTMHEHUS».

XuMHUA U OKpPY:Ka0LIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHECBHOW JXKM3HU 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUeld cpeapl (MpenesibHas AOMyCTUMast
KOHIIeHTpalus Bemects, nainee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIE
MaTepHuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpenMeTHBIX CBsi3ed NpU H3ydyeHUU XuMuu B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKIIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHSA: HAay4YHbIM (pakT, FMIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiacCHu(UKaluusi, T[ePpUOANYHOCTh, HAOIIOJCHNUE,
OKCIIEPUMEHT, MOJETUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHUE, MAPHUKOBBIN
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

®dusmka: Marepus, aTroM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TONBI, PAJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPHUCTATUTMYECKAs
pemérka, CruiaBbl, (U3UUECKUE BEJIMYMHBI, C€AMHUIIBI M3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CONHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAJIbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtumpocdepa, MHUHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOY4YCHHs] XUMHH B €AMHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPHUHSATHIMU B
oOIIecTBe MpaBUJaMH M HOpPMaMH TOBEICHHS M CIIOCOOCTBYIOT TIpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIMAIN3ALIUN O0yUatOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOyYaroOIIMXCA
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTUBHBIX ILICHHOCTHBIX OpUEHTALlMH U
pacLIMpEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIWIO, NOHMMAHMS 3HAYEHUS XHMHUYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAAETh JAOCTOBEPHOW MH(pOpMauei o
IIEPENOBBIX JIOCTH)KCHUSX W OTKPBITUAX MHUPOBOW M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWMCTBE MUpa U OOLIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX M IMPAaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-HUCCIEOBATEIbCKOM, TBOpPUECKOW W APYrMX  BUJAX
NEeSATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM [ESITEIbHOCTH MpH
BBINIOJIHEHUHU YYE€OHBIX, TIO3HABATENbHBIX 3aJa4, BBINOJIHEHUH XHUMHYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoliecce€ O3TOM yuyeOHOW JAeSITeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBO€ TOBEIEHHWE M IMIOCTYIIKM CBOMX TOBAapHILIEN C TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOLINE
OCHOBY Ul IOHMMAaHHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHUS IPUPOJBI, B3aWMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBbIE JUIsi OOBSICHEHUS HAOIIOJAaEMBIX IMPOIIECCOB W SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOATEIBHONU PabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypoi, MOCTYHNHBIMU TEXHHUUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

uHTEpec K OOYYeHHI0O W TIO3HAHHIO, JI0003HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €amMo0Opa3oBaHWIO, MPOEKTHOM M  HMCCIEA0BaTEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KWU3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KHU3HH, OCO3HAHHWE MOCIEACTBHMA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUs alKOTOIsI, HAPKOTUKOB, KYpEHHUs),
HEOOXOJMMOCTH COOMIONICHUsT MpaBui O€30MaCHOCTU TMpU  OOpAIICHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U peasIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudHoro poja,
YBaXEHUE K TPyAYy M pe3yibTaTaM TPYIOBOH AEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TPUMEHEHHUs TPEAMETHbIX 3HAHUW MO XHUMHUH, OCO3HAHHBIA BBHIOOD
WHIUBUIYAIBHOM TPAEKTOPUHU MPOAOILKEHUS 00pa30BaHus C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIeHON Mpo(eCcCHOHATBHON AESITEIbHOCTU U PA3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) 9KOJI0THYECKOT0 BOCTIHTAHMS:

HKOJIOTMUYECKU 1I€JIECO00pa3HOE OTHOILIEHHWE K MPUPOJE KaKk HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUS, NIOHMMAaHUE LICHHOCTH 3/I0POBOIO U
O0e3zomacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOAEHUS
paBuJ OE30MACHOTO MOBEICHUS IpU padOTe C BELIECTBAMH, a TAKKE B CUTyalUsIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUHU, IJIS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJTHOU CPEIOH, ISl MOBBIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYpPhl, OCO3HaHUS TIJIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTell MX pelIeHusi MOCPEACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE I
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIICHAY4YHbIE TOHATUA (3aKOH, TeOpHs,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEAMETax M TO3BOJSIIOT Ha
OCHOBE 3HaHUI W3 ATUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpble oOecrneynBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NESATETbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruyeckue JeicTBHA:

YMEHHUS WCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS TIPH OCBOCHHH
3HAHWI: PacKpBIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIIETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMH TMOHSTHSIMHU), UCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHi,
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHIYKTUBHEIC, ACTYKTHBHBIC, TI0 AHAJIOTHH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHITh B TIPOIECCe IIO3HAHMS TMOHATUA (TIPEIMETHBIE W
MeTaIpeIMETHBIC), CHMBOJMYECKUEC (3HAKOBBIE) MOJICIIH, HUCIIOIh3YEMbIC B XUMHUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEIBHBIC TIPEACTABICHHS —
XUMHUYECKUU 3HaK (CUMBOJ JJIEMEHTA), XUMHUYecKas ¢Gopmysia U YpaBHEHHUE
XUMHUYECKON peaKIuu — MpU pelIeHUH Y4eOHO-TI03HABATEIbHBIX 33J1a4, C YYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIATh U XapPaKTEPU30BaATh CYIIECTBEHHBIC
MIPU3HAKH U3y4aeMbIX 00bEKTOB — XUMHUYECKHX BEIIECTB M XUMUYCCKUX PEAKIIHH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

YMEHHE HWCTOIb30BaTh IOCTABJICHHBIC BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakKe B KAauyeCTBE OCHOBBI i1 (OPMHPOBAHUS THITOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

NpUOOPETEHHE OIMbITa M0 TUIAHUPOBAHWIO, OPTaHU3AIMU W TMPOBEIACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaAONI0JaTh 3a XOJOM MpoIlecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYIUPOBATH 0OOOIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTYET
O MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HUHQPOPMAIIUIO
Pa3IMYHBIX BUJOB U (HOPM TPEIICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJIIpHAsE ~JUTEpaTypa XHMHYECKOTO COJICPKaHMS, CIPaBOYHBIC
nocobusi, pecypcel MHTepHeTa), KPUTHUYECKH OILICHHBATh IPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3nYHbIe METOJBI U 3alpOChl MPU MOUCKE U 0TOOpe
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJIMMBIX ISl BBIIIOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THUIIA, TPUOOPETEHUE OMbITA B
0o0JaCTH  UCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHA,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O HUCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMmMmami,
JIpyruMu popMamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOU U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SIICTBA W TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIMIEH MPUPOTHON
CpEIBl.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eliCTBHUSA:

YMEHHUs 3a/laBaTh BOMNPOCHl (B XOJ€ Jauajora M (WiIM) JTUCKYCCHM) IIO
cyuiecTBy  oOcCykgaeMoll  TeMbl, (OpMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEIOKEHHOH 3a1a4u;

YMEHHsSI  TPEACTaBIsATh  MOJyUYeHHbIE  PE3yJbTaThl  MMO3HABATEIHHOU
JESTEIbHOCTH B YCTHBIX M THCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOpHOIO OIbITA,
7abopaTopHOI pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

yMeHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMN
MO3HABAaTENIbHOM M HWCCIENOBATENbCKOM  JCATETbHOCTH TPU  PEIICHUH
BO3ZHUKAIOIIKUX TPOOJIEeM Ha OCHOBE ydé€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3unui (00CyX aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIUS
COBMECTHBIX JEWCTBUW, OIpeneseHUe KpPUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOUN paloThI U IpyTHE).

PeryjsiTuBHbIE YHUBEpCAIbHbIE y4eOHbIE 1eiiCTBHA:

YMEHHE CaMOCTOSTEIBHO OMpPENENITh ILEeNU JACSTeNbHOCTH, IUIAHUPOBATh,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
JeATEeILHOCTh, BHIOUPATh Hanbosee 3pheKTUBHBIC CIIOCOOBI PEIICHUsS YUYeOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTHPOBAThH
MIPEUIOKEHHBIM  AJIrOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C y4ETOM
MOJTyYEHHUS! HOBBIX 3HAHUNA 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX M PEaKLUsX,
OLICHWBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJsibTaTa 3asBJICHHOM IIeNid, yMEHHE
UCTIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, TIpe/IaracMble B YCIIOBUH 3a/I1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO 00SA3aTENIBHOIO
COJIEpKaHusl, YCTaHOBIIEHHOTO JaHHOW (eaepanbHOl paboueld mpOrpaMMmoi,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOLUMUCS HayYHbIEC 3HAHHS, YMEHUS U CIIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MPeAMETHOM o0jacT «XUMHUS», BUIBI
JNEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO  3HAHWS, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHYECKMX MOHSITUH: aTOM, MOJIEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHME, COJIb, IJIEKTPOOTPHULATEIBHOCTD, CTEIICHb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiaccupUKalus PpEeaKluid: peakiuu
COCIMHEHUSA, PEaKUUU pA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHNU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aTOMa, DJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOuTalb, paguyc
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJspHAs KOBAJCHTHas CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX TIOHATHH U
MPUMEHSTH 3TH HOHSITHUS MIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHUN;

e ICTIOJ30BAaTh XUMUYECKYI0 CUMBOJIMKY JUISI COCTaBJICHUSI (JOPMYJI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

e OTIPEJICTISATh BAJCHTHOCTH aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEIWHEHHU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAsT W MOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

epackpbiBaTh cmbicn Ilepuomnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHMMAHUE MEPHOJUYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHWs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

¢ ONMCHIBATh W XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuogmdeckoit
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAYECHUS, KOTOpPbIE HMMEIOTCS B
tabnuue «llepuoguueckas cucrema xumudeckux osnemeHtoB /Jl. U.
MeHnieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsl siipa, 00IIee YUCIO 3JIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

e KJTAaCCU(UITUPOBATh XUMUYECKHUE DJIEMECHTHI, HEOPTAaHMYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

e XapaKTEepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

e IPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIIOBUSX;

e BEIYHUCJISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO [IOJIF0 XUMHUYECKOIO 3JEMEHTa Mo (opMylie COEIUHEHUs,
MacCOBYIO JIOJIIO BEIeCTBa B pacTBOpPE, NPOBOAUTH pPacCUEThl IO
YPaBHEHUIO XUMUYECKOUN peaKIlni;

e IPUMEHSTH OCHOBHBIE OINEpPAllUd MBICIUTEIBHON JESTEIbHOCTU — aHANU3 U
CUHTE3, CpaBHEHHE, OO0OOIeHHe, CHCTEMaTU3alri0, KiacCU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIICJCTBEHHBIX CBSA3EU — JJIsl MU3Y4YCHUSI CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUN, eCTeCTBEHHO-HAYyYHbIE METObI
MO3HAHUA — HaOMIOACHUE, W3MEPEHHE, MOJEIUPOBAHHUE, IKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

e CJICIOBATh MpaBUJIAM TOJIL30BAHUS XUMUUYECKOW MOCYI0i U J1abOpaTOPHBIM
o0opyJoBaHMEM, a TakKKe IMpaBUjiaM OOpallleHusi C BellecTBaMU B
COOTBETCTBHUM C HWHCTPYKIIMSIMHA 10 BBITIOJIHEHHIO J1aOOpPaTOPHBIX
XUMUYECKUX OIBITOB IO TIOJYYCHHI0O M COOMpaHHI0 Ta3000pa3HbIX
BEIIECTB (BOJOPOJIa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MAaCCOBOM JIOJIEH PaCTBOPEHHOTO BENIECTBA, INIAHUPOBATH
U MPOBOJUTH XUMHUECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
MIEJI0YEH M KHUCJIOT C MOMOIIBI0 WHIUKATOPOB (Jakmyc, ¢deHoyndranens,
METHJIOPAHXK U IPYTHE).

K xoHiry o0yuenust B 9 kjacce mpeMETHBIE pe3yIbTaThl Ha 6a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

e PaCKpBIBaThb CMBICI OCHOBHBIX XHMHUYCCKHX TIOHSITHH: XWMHYCCKHM
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBS3b, TEIJIOBOU A (HEKT
peakiuu, MOJlb, MOJSIPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT AMCCOLMALUS, PEAKIUHU HOHHOIO
oOMeHa, KaTalau3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE M  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpUCTALIMYecKas pemieTka, KOppo3usi METaJuIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluuu, MOpeaesIbHO JIOMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMMHMUYECKHUX TMOHATHU U
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;

e ICTIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XMMHUYECKUX PEAKIIUIL;

e OTIPEJICTISATh BAJIGHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKHX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIHIECTB K
ONpeAenéHHOMY KJacCy COEIMHEHHH 1o (opmyiaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU (opmyrie, XapakTep Cpenbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUUYECKUX COCAMHEHUM, TUMN KPUCTALITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

epackpeiBaTh cMbIca llepumoamueckoro 3akonHa JI. WM. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
tabnnunyio (opmy Ilepuogmdeckoil CUCTEMbl XUMUYECKUX JIIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME MEPHUOJbI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOIIee YUCIO DJJIECKTPOHOB M
pacmpenieieHue UuX IO DJEKTPOHHBIM CJIOSIM), OOBSICHSATH OOIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUU B
npezenax MajiblX NEPUOIOB U TIIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

e KJTACCU(PUIIUPOBATH XUMUUYECKUE JJIEMEHTBHI, HEOpPraHWYECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIIUH
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEH OKHUCIICHUSI
XHMHUYECKUX IJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATh) OOIMME U CHEMUupUUECKHe XUMHUYECKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXkAasi ONUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

e COCTABJISITh YPABHEHUS AJIEKTPOJIUTUUECKON JUCCOIUALINY KUCTIOT, IIeJI0Yeit
U COJICH, MOJHBIE U COKPAILEHHbIC YPABHEHUS PEAKIUA MOHHOIO OOMEHa,



ypaBHEHUSI PEaKIHi, MOATBEPKIAAIONINX CYIECTBOBAHNE T€HETHUECKOU
CBSI3U MEXK]Ty BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIIMTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;

e IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBpallleHU B Pa3IUYHBIX
YCIIOBUSIX;

¢ BBIYMCJISITh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO [IOJTIO XHUMHYECKOTO DdJeMEHTa Mo (opMylie COeTUHEHUS,
MacCOBYIO JIOJIO BEIECTBA B pacTBOpe, MPOBOJAUTH PacUEThl IIO
YPaBHEHHUIO XUMUYECKOU PeaKInu;

e COOMTIOAATH TIpaBUJjIa TOJIB30BAHUS XUMHUUYECKOW MOCYA0N M JIa0OpaTOPHBIM
o0opy/loBaHMEM, a TakKe TMpaBuja OOpalleHusi ¢ BEHIECTBAMU B
COOTBETCTBHUM C HWHCTPYKIIUSMHA 110 BBITIOJIHEHHIO J1a0OpPaTOPHBIX
XUMHUYECKUX OITBITOB [0 TIOJYYEHHI0 M COOHMPaHHIO Ta3000pa3HBIX
BEIIIECTB (aMMHAKa U YIIIEKUCIIOrO Ta3a);

o MPOBONTH PEAKIINUHU, TMOATBEPKIAIOIINE KaueCTBEHHBI COCTAB Pa3IMYHbIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOoHat-, (ocdar-, cuaukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI ¥ HMOHBI HM3YYCHHBIX METAJIJIOB, NMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSTh OCHOBHBIE OTICPAIIMHA MBICITUTEIIBHON JSATEIHPHOCTH — aHAIN3 |
CUHTE3, CpaBHEHHE, O0O00OIlleHHe, CHUCTeMaTU3alNI0,  BBISBICHUE
MPUIUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHHUS CBOWCTB BEIISCTB M
XUMHUUYECKUX PpEeaKIui, eCTECTBEHHO-HAyYHbIE METOAbl TIO3HAHHS —
HaOIOICHUE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peallbHBIN WU
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pasnen 1. [lepBonavajibHble XUMUYECKHE MOHSITHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexka [JOK

' MPAKTUYECKOM IEATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemectBa 1 xumnueckue 15 1 bu6mmoreka [JOK

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

Hroro no paszneny 20

Pa3nen 2. Baxkneiiue nmpeacTaBuTe/ I HEOPraHUYECKUX BEIIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK

' 00 okcuaax https://m.eds00.ru/7f41837c
29 Bonopoa.Ilondarue o kucinorax 8 1 bubnuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK

' OCHOBAHUSIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XUMHYECKUX 31eMeHToB /[, U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atomMa
XuMH4ecKas CBS3b. Bu6morexa LIOK

3.2 OKHCIHTEIBHO- 8 https://m.edso00.ru/7f41837¢c
BOCCTAaHOBHUTEIbHBIC PEAKIIHH

Horo no pasaeny 15 ol sgsponun1E1837c
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie | IpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bu6mmoteka [IOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6mmoreka [IOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnmnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubmmnoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso00.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edso0.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
2.3 aseMeHTOB VA-Tpynmsl. A30T, pocop 1 ux 7 1 bubmorexa [TOK
' ' ’ https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepUCTHKA XHMHYECKUX
24 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [IOK
' . Py ' po https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHHUS
Hroro no pazneny 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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6nmorexa [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmorexa [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 buGnnorexa LIOK
) 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 Bubmaorexa ITOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero U3yYeHHusl | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Ponpe XumMuu B )XxU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTO/IaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ffod227e
[IpaxTuueckast padora Ne 1 «IIpaBuia
3 paboThI B 1a00OpaTOpUu U IPUEMBI 1 bubnmoreka [JOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa U cMecu. CIocoObl 1 bubmmoteka [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2
) «Paznenenne cMmeceii (Ha mpumepe 1 bubmorexa [JOK
«rasact . PUMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
but6mmorekxa [IOK
6 A 1
TOMBL I MOTICHYIIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorekxa [IOK
(CHMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CITOKHBIC BEIIESCTBA 1 Bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa [TOK

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 OCTOSHCTBA COCTaBa BCIICCTB.

bub6nmoreka [IOK

10 X e . Baie
MMIeCKas opmysa. BaneHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX DJIEMEHTOB
1 OTtHOcuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIUHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubnuorexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 ®dusndeckue 1 XUMHYCCKHUE SBIICHUS. bubnmoreka [JOK
XuMH4YecKask peaKus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yclIOBUS MPOTEKAHUS bubnmoreka [JOK
XUMUYECKHUX PEaKLIAN https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs MacChl BEIIECTB. bubnmnoreka [JOK
16
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIIECTBA IO YPABHEHUSIM XUMHUUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/ff0d5708
peakuit
Kiaccupukanus XHMHIECKUX peaKInii
18 (coemuHeHus, pa3IoKCHHS bubmorexa TTOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeauCT. O6001IeH e 1 brbmorexa [TOK
’ . https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsI 3HAHHUHA
20 KonTponbnas padota Nel o reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa IIOK

BO3Ayxa. Kucnopong — 3nemMeHT 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

IIPOCTOEC BEUICCTBO. O30H

dusnyeckue 1 XUMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

22 KHCIIOPOJA (PEAKIIMH OKNCIICHH, https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcugax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 abopaTopuu Zlqn OMBIIIL eHII){OIZTI/I bubmmorexa LIOK
Habopatop P . ' https://m.eds00.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ hexkT XuMuIecKoi
24 pEaKIMH, IIOHATHE O bubmnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKUX PEAKIIUIX
TormuBo (HEPTh, YTOJIb U METaH).
25 3ar SISHGEEI/qu];OS . a, CIoco0bI iro buomiorexa LIOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
Ipa eckast pabora Ne 3 o Teme
26 3 I 6I/IT aHue KjIC ToMo a bubmiorexa LIOK
«lomyHene i COV P Hopozs, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
97 Bonoponx — anemeHT u pocroe bu6muoreka [IOK
BelecTBo. Haxoxaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 Pur3nyecKue 1 XUMUYECKHE CBOMCTBA bubnuotexa [JOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 Homsrie o kicoTax i consx https://m.edsoo.ru/ff0d50d2
30 Croco0OsI TOTy4eHHS BOIOPO/Ia B bubnuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o reme
P P but6mmoreka [IOK
31 «[Tonydyenne u cobrpanue BOIOPOIa,

M3y4EHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MousipHblii 00BEM ra3zoB. 3aKOH

bubmuorexa [JOK

32
ABoraznpo https://m.edsoo.ru/ff0d542e
Breruucnenns o0bEma, KoIMYecTBa
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOM bubmmorexa [JOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UK 00BEMY
BorunciaeHus 00bEMOB ra3oB 110
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . pear . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 ®du3nvecKue 1 XHMUYECKHUE CBONCTRA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. ITonstue 06 bubnuorexa [JOK
WHJIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachileHHbIE
37 u HeHacmpeHng acTBOpBl. MaccoBast bubmorexa LHOK
5 P PPl https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PAaCTBOPE
[TpakTryeckas padora Ne 5 mo Teme
38 «IIpurorosiieHHE PACTBOPOB C bubmmnoreka [JOK
onpeaeNEeHHON MacCOBOM J0JIEeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIacCuUKaIs, bu6nuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnune n XMMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubnmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kiaccudukams, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [losnyuyeHue u XxuMu4eCKHe CBOICTBA bu6mmoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue U XUMHYECKHUE CBOWCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIIATYpa,
46 CHOCOéBIID oI )eHH;[ XHMHchpKHe bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas pabota Ne 6. Pemenue
47 JKCIIEPUMEHTANILHBIX 3a7a4 110 TeME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas CBsA3b MEXKIY KaccaMu bubmmnoreka [JOK
HEOPTraHWYECKHUX COECTUHEHUIN https://m.edsoo.ru/00ad9a50
bubmmoteka [IOK
49 O06001IeHNe ¥ CUCTEMATH3AIUS 3HAHHHA
B 1 https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJTaCChl HEOPTAHUYECKUX brbmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKU KIIACCHPUKAITUU
P fuxau bubmuorexa [JOK
51 XUMUYECKHX AIeMeHTOB. [loHsaTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[lepronuueckuii 3aK0H U
but6mmorekxa [IOK
52 [Tepuonnueckas cucTeMa XUMHUYIECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . Menaeneera
bu6muoreka [IOK
53 [Tepuonpl, rpymImbl, TOATPYIIITHI 1

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

bubmuorexa [JOK

o4
snaep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I04eK
. bu6nmoreka [IOK
55 aToMOB 3J1eMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMMUYECKOTO
56 AJIEMEHTA T10 €r0 MOJIOKEHHUIO B bubnmoreka [JOK
ITepuonunueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTUs HayKu U npaktuku. 1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, MIEIATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnmnoreka [JOK
58
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 n
OHHAT XHMHHCCRAT CBASH https://m.edsoo.ru/00adac34
60 KoBasneHTHas nosisipHasi XUMUYECKast bu6muoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMUYECKast bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmorekxa [IOK
62 C
TCIEHb ORACICHIA https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIILHbBIE bubnuotexa [JOK
peaKiuu https://m.eds00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENHU bubmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponsHas padorta Ne4 o reme bubnmoreka [JOK
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((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHelil ypok. O6001IeHNE T 1 bubnmoreka [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001menune u 1 bubnuoreka [IOK
CHCTEeMAaTH3alMsl 3HaHUI https://m.edsoo0.ru/00ad9ch?2
68 PesepBusblit ypok. O6001menue u 1 bubnuoreka [IOK
cUCTeEMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypcbl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnmnoreka [JOK
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubnuorexa [JOK
2 CBOMCTB XMMHYECKHUX JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOOB

3 Krnaccudukanus 1 HoMeHkIaTypa 1 bu6muoreka [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bubmmoteka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «[ToBTOpEeHue u yriryOaeHne 3HaHUHA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kimaccay»

5 Krnaccudukanus XuMuueckux 1 bubmuoreka [IOK
peakLuil 110 pa3IM4HbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOM

bu6nunorexa [JOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMUYECKOM PABHOBECHUHU.
but6mmoreka [IOK
8 @DakTOophl, BIUSAIONINE HA CKOPOCTh 1

XHUMHYCCKOMU PEaKIMU U IMOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYECKOT'O paBHOBECH A

OKHCIINTEILHO-BOCCTAHOBUTCILHEIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTUUECKON
10 I/ICSO ua I/II/IpCI/IJIBHbIe U ciia0ble bubmorexa LOK
A HHATHi. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HonHble ypaBHEHUS peaKLIUi buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHUI B CBETE IPEACTABICHUN Bubmoreia IJOK
bea https://m.eds00.ru/00add5ds
00 JIEKTPOIUTHIECCKOMN TNCCOIUAIIIN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPENCTABIEHUNA 00 buGnnorexa LIOK
p . https://m.eds00.ru/00add8b2
ANEKTPOIATHICCKON JUCCOITUAIIIH
14 TToustue o ruaponnse coiei bubmorexa HOK
p https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubmorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perrenune 3KCIIepuMeHTaAIBHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a7au»
KonTponbnas padorta Ne2 o reme
17 «DJIEKTPOIUTUYECKAS TUCCOLIUALIMS bubnmorexa LIOK
p a THHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX»
OO01mas XxapakTepUCTHKA TaJIOTSHOB.
18 XUMHUYECKHUE CBOMCTBA HA TIPUMEDE bubnmorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBogopoa. ComnsiHast KMUCIIOTa, bubnmoreka [JOK
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XUMHUYECKHE CBOMCTBA, MOJTyUYCHHUE,
MIPUMEHCHHE

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

[IpakTrueckas padota Ne 2 o Teme

bu6nmoreka [IOK

20 «ITonyuyeHnne COITHON KUCIOTHI,
yi . . https://m.edsoo.ru/00ade348
H3y4yeHue e¢ CBOMCTB»
Boeruucnenust no ypaBHeHUSIM
21 XUMHUYECKUX PEAKIU, €CIIU OAUH U3 bubmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
29 OO01mas XxapakTeprUCTHUKA JIEMEHTOB bubnmnoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6nuoreka [IOK
B Npupojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpoeHuUE, bubnmnoreka [JOK
¢u3nyecKkre 1 XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrue U XMMHUYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKluu, JeKaIlIue B
OCHOBE TMPOMBIIIIEHHOTO crocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6muoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpelibl COETMHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a but6mmorekxa [IOK
MPOIYKTa peaklnu https://m.edsoo.ru/00adec8a
28 OO6m1ast xapaKTepUCTHKA FJIEMEHTOB bubnuorexa [JOK
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VA-rpynnel. A30T, pacipocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6nmoreka [IOK

29 XHMHYECKHE CBOMCTBA, ITOJIyUYEHHUE U
- https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITonydueHne aMMuaka, U3y4eHUE €ro bubmorexa OK
o > MY https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue U bubnmnoreka [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJICH
aMMOHMSI B Ka4€CTBE MUHEPATIbHBIX

32 oOpenuii. XuMu4eckoe bubmorexa HOK
yAobP ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
docop. Oxeun docdopa (V) u

33 (pocg)o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne " brbmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, ONy4YeHUE
Hcnonb3oBanue GocaToB B

34 KaueCTBE MUHEPAIbHBIX yI0OpEHUI. bubnmoreka [JOK
3arpsi3sHEeHUE IPUPOAHON CPEJIbI https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHue B

35 pu Enle[ gnsnrt){ec;:/le Y XHMHYECKHE bubmmorexa [IOK

PHPOE, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcupsl yriaepona, ux Gpusnveckue u bubnmoreka [JOK

XUMHUYECKHUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V)

37 VYronpHas KUCIIOTa U €€ COJIH bubmmorexa [JOK
https://m.edso0.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadecTtBenHas peakiys Ha kKapOoOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa IIOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
40 KpemHunii u ero coequHeHUs Bubmaorexa ITOK
https://m.edsoo.ru/00ae080a
[Tpaktrueckas padota Ne 5. Permenue

41 AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TEME bubnmnoreka [JOK
«BaxkHenme HeMeTaUIbl U UX https://m.edso0.ru/00ae0bf2
COCUHEHUS»

Kontponbnas pabota Ne3 mo teme
42 «BaxxHeimme HeMeTaJlTbl U UX bubmorexa HOK
https://m.edso0.ru/00ae0e18
COCIUHCHHMS
OO6m1ast XxapakTepUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merammnaeckas CBs3b U but6mmorexa [IOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBA
METAIIJIOB
XUMUYECKHE CBOMCTBA METAJLJIOB.

. bubmuorexa [JOK

44 DNEeKTPOXUMHUICCKUN P

HanpsH>KEHUH METAIIIIOB

https://m.edso0.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. Berauciienus mo

45 aBHEHUSIM XUMHYECKUX PEaKIIAi bubnnorexa [IOK
yp peaKiy, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
MIPUMECH
46 Ilonsatue 0 KOPPO3UU METAIIOB bubmorexa LOK
PP https://m.edso00.ru/00ael1278
bubmnorexa [JOK
47
Ienounpie MeTan bl https://m.edso0.ru/00ael14b?2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [lenouno3emMenbHBIE METAILIIBI — bubnmoreka [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxkuelimnme coequHeHU KaabIIUA bubnnorexa [IOK
a H https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATHU3AIUS
3HAaHUHU
59 JKEcTKOCTh BOJBI M CITOCOOEI €€ bu6nuorexa [IOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[MpakTryeckas padora Ne 6 mo Teme
53 "YKEcTKOCTL BOIBI U METOIEI €€ bubmmorexa TTOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nunorexa [JOK
54 A I
TEOMHIHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOWCTBA OKCUIA U bubmuoreka [IOK
THJIPOKCH]IA https://m.edso0.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86
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OKCI/I,I[BI, THAPOKCUIBI U COJIM KEJIE3a

bubmuorexa [JOK

o7
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCcTeEMaTU3 AU
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 337a4 10 TEME bubnmnoreka HOK
«BaxHeinme MeTajlibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJINH U3
60 peareHToB J1aH B U30BITKE UITU bubnmnoreka [JOK
COJICPKUT MpuMecu. Beruncienus https://m.edso0.ru/00ae1750
MacCcOBOM JOJIH BBIX0JIa MMPOIYKTA
peakiumn
61 O06001eHne U cucTeMaTU3alus
3HAHUU
KonrtponsHas pabota Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COETUHEHUS
Bemectsa u maTepuaisl B but6mmorekxa [IOK
63 .
MOBCEJIHEBHOM KU3HM YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubmuoreka [IOK
OKpPY KaroLLEen Cpebl https://m.eds00.ru/00ae4270
65 Ponb xumum B perienun bubmuoreka [IOK
HKOJIOTHYECKUX MPoOIIeM https://m.eds00.ru/00ae4270
66 PesepBHbIit ypok. O60011eHNE U bubmuoreka [IOK
cucTeMaTu3anus 3HaHU1 https://m.eds00.ru/00ae0dOa
67 PesepBHbIit ypok. O6001IeHNE T bubnmoreka [JOK
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucremMarusanua 3HAHWI

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

68 PezepHblii ypok. O6001meHE U

cucCTeEMaTH3alusg 3HaAaHUU

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






