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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpOBHE OCHOBHOrO 00IIero o0pa3oBaHuUs
COCTaBjJi€Ha Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTenbHOM MTporpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs, MPECTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe deaepalbHOil pabodeil mporpaMmbl
BOCIIUTAHUA U C YUYETOM KOHLETIIMK MPENoJaBaHus y4eOHOro npeaMera « XUMHUs
B 00pa3oBaTesibHBIX opranu3anusix Poccuiickoit denepanum.

[Iporpamma mo xuMuM Aa€T TPEACTaBICHUE O IENsIX, OOIIeW cTpareruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHS OOyYAOIIMXCS CPEJACTBAMH YYEOHOTO
peIMETa, YCTaHABJIMBAECT 00s13aTeIHbHOE MPEIMETHOE COAEpkKaHUE,
NpEAyCMaTPUBAET PACHpPENEICHUE €ro Io KiaccaM M CTPYKTYpUPOBAaHHE IO
pasienaM M TeMaMm MpPOrpamMMbl MO XUMHH, OMNPEAENSET KOJIUYECTBEHHBIE U
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEpKaHUS, PEKOMEHIYEMYIO
MIOCJICIOBATENbHOCT ~ M3YYEHUS XHUMHUHA C Y4YETOM  MEXOPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKH y4eOHOrO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  OO0yYaroluXcsi, OIpeAeNsieT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMSs, a TAaKKe TPEOOBAHUM K
pe3ynbpTatam oOy4eHUs XUMUU Ha YPOBHE IeJIeH N3yUeHHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4€OHO-ITO3HABATENILHOM JIEATENbHOCTH OOYYalollerocsi Mo OCBOEHUIO
y4eOHOr0 CO/IepKAHUS.

3HaHUE XUMHUHM CIYXXUT OCHOBOW [t (OPMUPOBAHMS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeCTaBICHUNH O MaTEPHAIIBHOM €IMHCTBE MHPA, BAKHYIO
poJib WrpaioT (GopMUPYEMbIE XWMHEH TPEICTABICHUS O B3aWMOIIPEBPAIICHHIX
PHEPrUd M 00 HSBOJIOIMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUS riI00aJbHBIX
npoOJeM YCTOMYMBOIO PAa3BUTHsI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKOM 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  peaju3alMi  BO3MOXHOCTEH  JUIsl  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 001Ie U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmuxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHON yd4eOHOM  JesTeIhbHOCTH,
HKCHEPUMEHTAIILHBIX M HCCJIEJI0BATEIbCKUX YMEHUM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM ESITEIbHOCTH;

3HAKOMUT CO CHeUU(UKON HaydHOrO MBIIUICHUS, 3aKjIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IVIsia HA €AUHCTBO MPUPOBI U YEJIOBEKA, ABISETCA OTBETCTBEHHBIM
»TanoM B (OpMHUPOBAHUN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YUaIONTUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJIOTHYECKOE
o0pa3zoBaHue 00yUYarOIIHNXCA.

JlaHHbIe HampaBjeHUs B OOyYEHHHM XUMHHU OOECIEUMBAIOTCA CHelu(uKon
colepkaHusi  yuyeOHOTro  TpeAMeTa, KOTOpPBIM  SIBISETCS  IeIaroru4ecku
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOI HAYKH XUMUU Ha ONPEACTEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I11I€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCA CUCTEMbl IMEPBOHAYAIBHBIX MOHATUW XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHU M HEKOTOPBIX OTACIbHBIX 3HAYUMMBIX TMOHSTHN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPAMMBI IO XUMHH C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOIO nojaxona k e€ m3ydeHuro. CoaepkaHHe CKIAIbIBAETCS U3 CUCTEMBI
MMOHATHIA 0 XUMHYECKOM DPJIEMEHTE M BEIIECTBE U CUCTEMBI ITIOHATHI 0 XUMHUYECKOM
peakimu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHUHITUITY
MOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J{. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XMMUYECKOW CBSI3H;

— TpencTaBieHU 00 IICKTPOIUTHYECKON IUCCOIMAIMMA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (YHKIUMU OOBSICHEHUS U MPOTHO3UPOBAHMS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEHW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU CIHOCOOCTBYET  (POpMHPOBAHUIO
MPEJICTABICHUS O XMMHUUYECKOW COCTABIISIIOIIECH HAYYHOM KapTHHBI MUpPa B JIOTUKE
€€ CHCTEMHOM NPUPOAbI, LNEHHOCTHOIO OTHOLICHUS K HAy4YHOMY 3HAHUKO U
METOJaM TMO3HaHWS B Hayke. M3yueHue XUMUU OPOUCXOIUT C MPUBJICYEHUEM
3HAHWM W3 paHee W3YUYEHHBIX Yy4YeOHBIX mpeaMeToB: «OKpYKaAOIMMUA MUDPH,
«buognorus. 5—7 knacce» U «Pu3nKa. 7 Kiaace.

[Ipy wu3yyeHUM XUMHHM TPOUCXOAUT (PopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKONH HAYKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JIEATEIIbHOCTH YE€JIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOHN KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMHUPOBAHUU CHUCTEMbl XMUMHYECKHX
3HAHUNA — Ba)KHEUIMUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUH,
JOCTYMHBIX O0O0OOIIEHH MHUPOBO33PEHUECKOI0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAyYHBIM METOJaM T[IO3HAHWA TPU HU3YYCHHHM BEIECTB U
XUMHUYECKHX PEaKIil, B (OPMUPOBAHUHN U PA3BUTHUU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATENbCKON
NESATEIbHOCTH, OCBOCHHMHM MpaBWi 0O€30MacHOro OOpallleHus C BELIECTBAMH B
MOBCETHEBHOM JKH3HHU.

[Tpu u3ydeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHHUsl Ba)KHOE
3HaYeHHE MPUOOPENU TaKUE 11, KaK:

— (¢GopMHpOBaHHE WHTEIJIEKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHATHIO PELICHHH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HH;

— HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKoe MpUOOIEHHUE
0o0y4Jaromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOW JEATEIbHOCTH, HAyYHBIM
METOoJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycloBuil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOUTUMUCS
OMbITa Pa3HOOOPa3HON MAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHUE JJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIUMOHAIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCI€ YMEHUU OOBSICHATH M OIICHUBATH SIBJICHUSA
OKpPY’AaloIIero MHpA, WCIOJIb3Ys 3HAHUA U OIbIT, MOJYYCHHbIE NMPU H3yYECHUU
XUMUHU, TPUMEHSATh WX TPU PEIICHHH MpoOJeM B TOBCEIHEBHOW JKU3HU H
TPYJIOBOH ESITEIIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsi T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUA LEHHOCTH XUMHUYECKHMX 3HAHUM [UIsi BBIPAOOTKH SKOJIOTHUYECKU
1EJIeCO00pa3HOro TMOBENEHUS B OBITY M TPYAOBOM JEITEIBHOCTH B IEJSIX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOAHON CPEbL;

—pa3BUTHE MOTUBALMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUs OOIIEUETOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOoduiis W HANpaBICHHOCTU AAJIbHEUILEro
oOydJeHwusl.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HU3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOT'0 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXXAHUME OBYUYEHUA

8 KITIACC

IlepBoHayaIbHbIe XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKa. XMMHS B CUCTEME HayK.
Tena u BemecrBa. DU3WUECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE 0 MeTOgax MO3HAHUS B XUMHH. UUCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE dJIEeMEHTbl. CHUMBOJBI XHMHYECKHUX
anemMeHTOB. [IpocThie U ClOKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyia. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSHCTBAa cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHocuTenbHAas MOJNEKYJIsIpHas Macca. MaccoBas JOJIsI XUMUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl W 4YHCJIa CTPYKTYPHBIX €IWUHUI] BemiecTBa. Pacu€rel mo dopmynam
XUMUAYECKUX COCTMHEHU.

Du3NueCcKre U XMMHUUYECKUE ABJICHUSA. XUMHUYECKAsI PEAKUUs U €€ MPU3HAKU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Kiaccudukanms
XUMUYECKHUX PEaAKINi (COeTMHEHNUS, Pa3I0KECHHUsI, 3aMEIICHUs, OOMEHa).

Xumuyeckuu IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOM, MpaBujiaMu paboThl B J1abOpaTOpuu U
npuémMamMu o0palleHus: ¢ J1abopaTopHbIM 000PYAOBaHUEM, U3YUEHUE U ONMHUCAHUE
bu3nYecKuX CBOMCTB O0pa3llOB HEOPTaHWMYECKUX BEIIECTB, HAOJIOJCHUE
busndeckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHAEHCAIUs BOAbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHUM, HAOII0eHUE U
ONUCAaHWE TPU3HAKOB MPOTEKAHWUS XMMHUYECKHX peakiuid (pas3lioxkeHHUe caxapa,
B3aMMOJICCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapwuisi, pazioKeHHE TUAPOKCHUIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkele3a ¢ pactBopom conu meau (1),
U3y4YEHUE CIOCOOOB pa3JeieHUs] CMECei: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALMA, XpoMaTorpadusi, MpOBEJCHNE OUYUCTKU TTOBApEHHOM
comd, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJI
(IrapocTepKHEBBIX ).

Baxueime npeacraBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Bo3znyxa. Kucimopon — 3eMEHT U MpoCToe
BemecTBo. HaxokneHuwe kuciopoja B TpUpoae, (Pu3Wyeckue M XUMUYECKHE
cBoiictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenune kucimopoga. CrocoObl



MOJIYYeHHUsST KHUCIopoAa B JjabopaTopuud W TpoMmbiuieHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoIU(pUKALHS KUCIOPO/a.

TennoBoil 3¢ dekT XxuMUUeckod peakiuu, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3 deKTa, pazpylieHue 030HOBOTO CIIOSI.

Bopopon — nsnemMeHnT m mpocroe BemecTBO. HaxoxnaeHwe Bomopona B
npupoae, GU3MYECKHEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucmorel u comnu.

MomnsipHbiii 00bEM ra3oB. Pacy€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHnble 1 HEHACBIICHHBIE PAacTBOPBHI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBas 70Jis1 BEIIECTBA B pacTBOpe. XUMUYECKHE CBOIMCTBA BOJIbI. OCHOBAHUSI.
Ponp pacTBOpoB B IpUpoJ€ U B KU3HU 4YesioBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHue NpupoaHbIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemmnennit. Oxcunbl. Knaccuduxarus
OKCHUIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBbIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusmdeckne W XUMUYECKUC
CBOMCTBA OKCUAOB. [lomydyeHne okcuoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. PHU3NYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHuM. [loryuenne ocHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nueckue U XUMUYECKHAE CBOMCTBA COJIEH.
[lonyuenune comnen.

['eHeTnyecKas CBSI3b MEXKY KJIACCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE OIPEICIICHUE COAECPKAHUS KUCIOPOJa B BO3AYyXE, MOJyUYCHHUE,
cobupaHue, pacmo3HaBaHWE MW W3YYEHHUE CBOWCTB KHCIOpOAa, HaOII0IEeHNE
B3aMOJECUCTBUSA BEIIECTB C KHCJIOPOJAOM H YCIOBUA BO3HUKHOBEHUS U
MpeKpalleHus: TopeHus (MoXkapa), O3HAKOMJIEHHE C OOpa3llaMH OKCHUIOB U
OMHMCaHUE MX CBOMCTB, MOJydeHHE, COOMpaHUE, paclO3HABAaHUE M H3y4YEHUE
CBOMCTB BOJIOpOJia (rOopeHue), B3auMojaencTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOKHO HCITOJIb30BAHUE BUIEOMATEPUATIOB), HAOIIOJEHUE O0pa3IloB BEIIECTB
KOJMYECTBOM 1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEH pacTBOPEHHUs BEIECTB C
pa3IMYHON PacTBOPUMOCTBIO, IIPUTOTOBJIEHHUE PACTBOPOB C ONPEAECIEHHOMN
MacCcOBOW J0JIE pacTBOPEHHOTO BELIECTBA, B3AUMOJACHCTBHE BOAbI C METAILIAMH
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUANIOB),



WCCJIeIOBaHNE OO0pa3loB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJIFOZICHNE M3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOPAX KHCIIOT M IIEIOYEH,
uzydyeHue B3aumojaencTBus okcuga meau (II) ¢ pacTBOpoOM CEpHOUM KHCIIOTHI,
KHCJIIOT C METajUulaM{, pPEeaklUUil HEUTpaIM3alMH, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHMI, BBITECHEHHE OJHOTO METaJlUla JPYTMM W3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTANIBHBIX 33/a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHHI.

HHepuoanueckuin 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEIbHbIE PEAKIMHU

[lepBbie TOMBITKH KiIacCUPUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHe O
rpynnax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCHUIBI
Y TUAPOKCUIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. Koporkomepuonnas W JIUHHONEpHOAHas  (GoOpMbI
[Ieprnonnueckoit cucrembl xumudeckux anemMeHToB [[. . Menneneesa. Ileprnoabt
u rpynmbl. DOuU3nyecKui CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEpuoAa U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00OJIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuomunueckont cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuoaunueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHHUs paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPYyMIIaM U IIEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepronueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTUA Haykh W mnpaktuku. [l. M. MeHueneeB — y4éHbIM U
IPAKIAHUH.

Xumuyeckasi cBaA3b. KoBajneHTHas (mosisipHass W HEMOJSIpHAsi) CBA3b.
DIEeKTPOOTPUIATETLHOCTh XUMHUUECKUX AJIEMEHTOB. MIOHHAs CBA3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHUS] U BOCCTAHOBIIEHHS. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJCHUCTBHE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakiiy pas3ioKeHUs, COSTUHEHNUS ).

Mescnpeomemmnuwie céasu



Peanuzanuss mMexnpeaMETHBIX CBSI3€H MpH HM3y4YEHUH XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHME KaK OOIMX eCTeCTBEHHO--HAyUYHBIX
MOHATUHN, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO0111e ecTeCTBEHHO--HAyuUHbIE TIOHSTHS: Hay4HbIN (aKT, TUIOTE3a, TEopus,
3aKOH, aHaJW3, CHUHTE3, Kilaccuukamus, TMepuoAUIHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
W30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEIlECTBA, I'a3, (PU3MYECKre BETUUYUHBI, €AUHUIIbI
U3MEPEHUS, KOCMOC, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: gorocuntes, apixanue, buochepa.

['eorpadusi: armocdepa, rugpochepa, MuUHEpadbl, TOpPHbIE MOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKUMs

[lepnonnueckuit 3akoH. Ilepuogunyeckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMUAYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, Kalblusi M HX
COCIMHEHW B COOTBETCTBUHM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME M CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbBl XUMUYECKOW CBSI3U. THIBI KPUCTAINIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIIIMYECKOW PELIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSIIMUXCS K PAa3jJMYHBIM KJIaccaM HEOPTraHUYECKUX
COEMHEHHN, TEHETUYECKas CBsI3b HEOPTaHNMUECKNX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakivii Mo pa3auyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIioBoMYy 3¢ (deKTy, Mo
W3MCHEHUIO CTENICHEH OKHCIICHHUS XUMHUYECKUX DJIEMEHTOB, IO OOPATHMOCTH, TIO
Y4acTHIO KaTalu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMUUYECKHE
YpaBHEHHS.

[Tonarue o ckopocTH XuMuueckor peakiuu. [loHstne o0 oOpaTUMBIX H
HEOOpPATUMBIX XUMHUYECKUX peaknusxX. [IoHsITHEe 0 TOMOTEHHBIX W TeTepOTeHHBIX
peakuusx. [lonsarue o karammse. [lonsTue 0 xumuueckom paBHoBecun. DaKTOpHI,
BIIMAIOLIME HA CKOPOCTh XMMHUYECKOW pEaKUWH M TOJIOKEHUE XHUMHYECKOIrO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHON peaKLnH. CocraBienue YpaBHEHUM



OKHCJIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIMM C  HCHOJb30BAHHEM  METOIA
JIEKTPOHHOTO OayiaHca.

Teopus 3ME€KTPOIUTHYECKON JUCCOLMAIIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXaHU3M [IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMH BUJIAMU
XUMHU4eCcKo# cBsizu. CteneHb Auccouuanuu. CHUIbHBIE U CIa0bI€ 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CITOBUS MPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHsI peakuuii. CBoiCTBa KHCIOT,
OCHOBAaHMM M COJeM B CBETE€ MNPEACTaBIECHUNA 00 DJICKTPOTUTUUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IoHSTHE O TMapONIN3E CONEi.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAJUIOB U HEMETauIOB (rpaduTa W aiamasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluu
OT BO3ACHCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHUE BIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUMANMUA KHUCIOT, WIEJIOYEd H COJEeH
(BO3MOXXHO  HCHOJB30BAHME BHUJEO MAaTEpPUAIOB), MPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIINX ~ MPHU3HAKA  MPOTEKAHHUS  peakuuid HOHHOrO  OOMeHa
(oOpazoBanue ocajka, BbIJACICHHUE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklu pasyIoKEHUs, COCINHEHHUs), PACIIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUUMHd Ha HOHBI, pEIICHUE
DKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeTausibl 1 X coeIMHEHHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (HU3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHME CBOWCTBA HAa NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUIaMU, HEMeTallaMH, IIeJo4amMH). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKUE CBOMCTBA, IMOJYyYEHHUE, NMpUMEHEHHE. [lelicTBue
XJOpa W XJOPOBOJAOPOJA HA OpPraHu3M 4eloBeKa. BakHenmme XJIopuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepuctika 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue W (pusmyeckue CBOMCTBA
MPOCTBHIX BEIIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOIU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeCcKue CBoicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3NYecKue u
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK MPEICTABUTENIM KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, @QU3MYECKHMEe M XUMUYECKHE CBOWCTBa (00mIMe Kak
NpEeACTaBUTENS KJlacca KHUCIOT U crnenuduyeckue). XUMHUYECKUE PEaKIHH,
JeXallue B OCHOBE IMPOMBIIUIIEHHOTO Croco0a MOJy4YeHUsT CEpPHOM KHUCIOTHI.
[Tpumenenne cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAs peaKkus Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COEIMHEHUH B MpUpOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelnbl COeAUHEHUSMHU cepbl (KHUCIOTHBIE MOMKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeA0TBPAIICHUS.

OOmas xapakTepucTuka 3J1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIEHU OKUCIEHMs. A30T, paclpoCTpaHEHHE B IPHUPOIE,
duznyeckre U XxuMudeckue cBoictea. KpyroBopot a3ora B mpupoae. AMMuUak, ero
duznyecKkrne 1 XMMHUYECKHE CBOWCTBA, NOMyuyeHHe U mpuMenenue. Conu aMMOHuS,
uX pU3NYECKUE U XUMHUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHUS. A30THasi KHUCJIOTa, €€ MOJydeHue, (PU3MUecKue U XMMHUYECKHE
CBOCcTBa (0OOIIME KaK TMPEACTaBUTEN Kjacca KHUCIOT U CHelu(pUYEcKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHUA B KaueCTBE MHHEPAJIbHBIX
ynoopeHui. XuMU4eCKoe 3arpsi3HeHNE OKPYKAIOIe cpeibl COCAMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHHE BO3AyXa, HOuYBbl U BomoémoB). docdop,
annoTponHeie Moaupukamuu ¢ocdopa, (puU3MUECKHUEe U XMMHUYECKHE CBOWCTBA.
Oxcun dhochopa (V) u dhochopras kuciora, GU3NIECKUE U XUMUIECKHUE CBOICTBRA,
nonyudenue. Mcnonb3oBanue GochaTtoB B KaUeCTBE MUHEPAIbHBIX yI0OpEHUIA.

OOmas xapakTepuctika 31eMeHTOB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCIEHHA.  YIVIEpOH,  aUIOTPOIHbIE
Moau(DUKaAIMKM, PACIPOCTPAaHEHHE B NPUPOJAE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yraepoaa B mpupone. OKcuIbl yriepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPraHHU3MBI,
IOJlyY€HUE U IMPUMEHEHHE. DKOJIOIMYECKHE NPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza r1y100anbHOrO MNOTEIUIEHUS KIMMAaTa, [ApHUKOBBIM
3 ¢ekt. YronbHas KUCIOTa U €€ Colu, UX (PU3NUECKUEe U XUMUUYECKHE CBOMCTBA,
nojlyueHue u npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SMCTBE.

ITepBoHayanbHbIE TOHATHSA 00 OPraHMUYECKUX BEUIECTBAX KaK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, ITIMIEPUH, YKCYCHas! KUCII0Ta).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3MH), UX pOJib B OBITY W MPOMBIIUICHHOCTH.
ITonsiTe 0 OMOJIOTMYECKN BAKHBIX BEILIECTBAX: KHUPax, O€JKax, yriieBojgax — U UxX
poiM B OKM3HM 4YEJIOBEKAa. MarepuallbHOE €IUHCTBO OPraHUYeCKUuX MU
HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, TOJIYYEHUE H
npuMmeHeHne. CoeluHeHUs KpeMHHs B mpupoje. OOmiye mnpeacraBieHHs 00
okcuze kpemuus (IV) m kpemHueBoit kucnore. CUIMKAThl, UX HCIOJIb30BAHUE B
OBITY, B NPOMBIIUICHHOCTU. BakHelIe CTpOUTENbHBIE MaTepUalbl: KEpaMUKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOr0 MCIOJIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHue 00pa3loB HEOPTaHMUYECKUX BELIECTB, CBOMCTB COJISTHOM KHMCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEAKIMNA HA XJIOPUJI-MOHBI U HAOIOJICHHE MPU3HAKOB
WX TIPOTEKAHUs, OIBITHI, OTPAKAIOIINE (PU3MUECKHE U XHUMHUYECKHE CBOWCTBA
rajoreHoB M HX COEIMHEHUN (BO3MOXKHO HCIOJIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAKOMJIEHME ¢ oOpa3uaMu XJOpUIOB (TaJOT€HHIIOB), O3HAKOMJIEHHE C
oOpasmiamMu  ceppl U €€  COENMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOAEHUE TTpoliecca OOyTIMBaHUs caxapa IMoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCJIIOTBl, M3y4YEHHE XHMHYECKMX CBOMCTB
pa30aBiIeHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAYeCTBEHHOM peaKIuu Ha Cyibdat-
MOH W HAOI0JieHne MpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBaMM a3zoTa, (ochopa M HX coeAMHEHUH (BO3MOKXHO HCIOIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
cobupaHue, pacmo3HaBaHWE U W3y4YEHHWE CBOWCTB aMMHaka, TPOBEIICHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX TIPOTEKaHMUsI, B3AMMOICCTBUE KOHUEHTPUPOBAHHOW a30THOU KUCIIOTBI C MEBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYECHHUE Mozenein
KPUCTAJUTMYECKNX PEmIETOK anmasa, rpadura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afICOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM U
YCTPONCTBOM IPOTHBOra3a, MoJiydeHHe, cOOMpaHue, pacrno3HaBaHUE U H3yUYCHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEeJACHUE KaueCTBEHHBIX peakiui Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YYEHUE IMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJICHHE C
NPOAYKIIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BaxkHele HEMETAIUIbL U UX COCITMHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B Ilepmommueckor cucreMe XUMHUYECKUX 3yeMeHToB [[. U
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. MeTtamaudeckas CBs3b U
METAJJIMYecKasi  KpUCTaJUIMuecKass  pemeTka.  DIEKTPOXUMHUYECKUU  psij
HaIpspKeHUH MeTaioB. u3nueckue U XMMHYECKUE CBOMCTBa MeTayuioB. OOIue
CrocoObl Mody4yeHusi MeTauioB. [loHsATHE O KOppO3WM METaioB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposuu. CmnaBel (CTadb, YyTyH, TIOPATIOMHUHHIM,
OpoH32a) U UX MPUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounble MeTaUIbL: MOJNOXKEHUE B llepruonnueckoil cucTeMe XMMHUYECKUX
anementoB /. M. MenaeneeBa, CTpOCHHE MX aTOMOB, HAaXOXKJICHHUE B IPUPOJE.
duzryeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKcuabl u



TUIPOKCUABI HaTpus W Kanusd. lIpuMeHeHue WEenoYHbIX METAUIOB M HUX
COEIUHEHHNM.

[Ilenouno3emenpHble META/UIBl MAarHMM W KaJdbLUHUM: TIOJOXKEHUE B
[Tepuoguueckon cucreme xumudeckux sneMeHToB . M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXO0XJI€HHE B Ipupoae. Pu3znyeckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanblusa. Baxuelne coeluHEHUsT Kanblusd (OKCUZ, TUIPOKCHI, COJIH).
JKécTkocTh BOJBI M CIOCOOBI €€ YCTPaHEHUS.

AJrOMUHHI: TI0JI0)KeHHE B [lepuoanyeckoi cucteme XuMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupoje. PU3ndecKue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITIOMUHUSL.

Keneso: nomoxenue B [leproanueckor cucreMe XUuMHUYECKUX IIEMEHTOB [l.
N. MeHneneeBa, CTpOEHHE aroMa, HAaXOXJIeHHWE B mnpupone. dusznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcu b, TuApOKCcH bl U comu xxenesa (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ O0Opa3laMd METaUIOB U CIUIABOB, WX (U3UYECKUMU
CBOMCTBaMM, M3y4YEHHE PE3yJbTaTOB KOPPO3HUH  METAUIOB  (BO3MOKHO
UCIIOJIb30BAHUE BHJIEOMATEpPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHJIA
KaJIbI[USI W HATpus C BOJOH (BO3MOXKHO HCMOJb30BAHUE BHUIACOMATEPHUATIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, ITPOLECCAa TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXHO  HCIIOJB30BAHME  BHUACOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKLIMI HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, LIMHKA, JKEJe3a
(IT) u xxene3a (I11), meau (I1), HabnrOEHNME W OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJJaMEHH WOHAaMU HATpHs, KaJlus U Kaidblugd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEI0BaHNE aM(pOTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUIPOKCHUJIA IMHKA, PELICHNUE KCIIEPUMEHTAIBHBIX 3aJa4 110 TeMe «BaxHelne
METAJJIbI U KX COCUHECHUS.

XHMUA ¥ OKpY:KaolIas cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW JKHW3HU 4elOBeKa. be3omacHoe
UCIIOJIB30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObiTy. [lepBas momonis npu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.

XUMHUECKOE 3arps3HeHHE OKpYyXarolleh cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpanus BeiiecTs, aaiee — [1/IK). Ponp xumMun B pelieHrH 3K0JIOTHYECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEPHbBIC
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuzanusi MexmpenMeTHBIX CBSI3ed NMpU HM3yYeHUU XUMUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIIOJIb30BAHHE KaK OOMIMX €CTeCTBEHHO-HAyYHbIX
MOHSATUHN, TaK W TOHSATUH, ABJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX TIPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAY4YHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(uKaluus, NEPUOAUIHOCTb, HAOIIOEHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, NaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dwusuka: Marepusi, aTroMm, OSJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3aps, MPOBOJHUKH,
MOJYPOBOJIHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeENO, OO0bEM,
arperatHoe COCTOSIHHE BEIECTBA, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIUYMHBI, CAMHHIIBI M3MEPEHHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: dorocuHTe3, nprxanue, Omocdepa, IKOCHCTEMa, MUHEPATHHBIC
yI00peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE HCKOIIaeMbI€, TOTLTMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHUSA MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSIMHM, IPUHATBIMUA B
oOuiecTBe MpaBUJaMUM M HOpMaMH IIOBEIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLUATN3AIUN 00YYaIOITIXCS.

JIMYHOCTHBIE  pe3yJdbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAlUN W
pacUIMpPEHKE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHNCJIE B YACTH:

1)maTpMoTH4ecKoro BOCIMTaHUA:

LEHHOCTHOIO OTHOILIECHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M Hay4YHOMY HAcCJEIHI0, MOHMMAaHHWS 3HAYEHUsS XWMHUYECKOM HAayKH B >KU3HU
COBPEMEHHOI0 OOLIECTBA, CIIOCOOHOCTH BJaJETh JOCTOBEPHOW HHQOpMaIuei o
IIEPENOBBIX JOCTH)KCHUSAX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2)rpa:kIaHCKOro BOCIIMTAHUS:

IIPEACTABICHUS. O COLMAIBHBIX HOPMAax W IIPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOHM,  y4eOHO-HMCCIEA0BaTENbCKOW, TBOPUECKOM UM JApPYrux  BUAax
NEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HONl COBMECTHOM [EATEIHOCTH IpPH
BBIMIOJTHEHUH Y4€OHBIX, T[O3HABATEJbHBIX 3a7a4, BBIIOJHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUH YUEOHBIX [TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIpOLIECCE OTOM Yy4yeOHON NeATEIbHOCTH, TI'OTOBHOCTHU
OLICHMBAaTh CBOE IIOBEJICHHE M TMOCTYIKA CBOMX TOBapuUIEl C NO3ULUU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3)EHHOCTH HAYYHOI'0 MO3HAHHUA:

MHUPOBO33PEHYECKHE IPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHs HAyKH M COCTaBJISAIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH HAay4YHOH KapTHHBI MHUpa, MpeJCTaBiICHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS HPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHON CPENOH, O POJIM XMMUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIC MOTUBBI, HAIIPABJICHHBIC HA IOJYYEHHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOOuMbIEe Uil OOBSCHEHUs HAOMIOJAaeMBIX IPOLECCOB U SBICHU,
NO03HABaTEJbHOM, MH(POPMAIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypO, MTOCTYHNHBIMU TEXHHUYECKHMMH CpPEACTBAaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHMIO, JIOO03HATEIHbHOCTb, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM U HCCJIEA0BATENIbCKOU
NESATEIbHOCTH, K OCOBHAHHOMY BbIOODY HANpaBIEHHOCTH U YPOBHS OOy4YeHUs B
JIaTbHEUIIEM;

4)dopMuUpOBaHHS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBHIA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJKOroJsl, HAPKOTUKOB, KypPEHHUS),
HEOOXOAMMOCTH COOJIO/ICHUST TIpaBUJ  O€30MACHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B ObITY U pealbHON )KU3HU;

5)Tpy10BOro BOCIMTAHUSA:

MHTEpEC K MPAaKTUYECKOMY M3yUEHUIO Tpodeccuil u Tpyia pa3inyHOro poJa,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOM NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS MNPEAMETHBIX 3HAHMA N0 XHMMHH, OCO3HAHHBIA BBIOOD
WHIMBUAYAIbHON TPACKTOPUU MPOJIOJKEHHS] 00pa30BaHus C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENIHOW Mpo(ecCHOHATBHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)3K0,10rH4ecKOro BOCIUTAHUS:

HKOJIOTHYECKU 1EJIECO00Pa3HOE OTHOIIEHHE K NPHUPOAEC KaK HMCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHMS, IOHUMAHUE LIEHHOCTH 30POBOr0 U
O0e3omacHOro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHUE IEHHOCTU COOJIIOJCHUS
paBuJ O€30MMACHOTO MOBEICHUS IPU paboTe ¢ BEUIECTBAMH, a TAKKE B CUTYaIUsX,
YIPOXKAKOIIMNX 3J0POBbIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJYy4YaeMble MPU WU3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOIEeH IPUPOIHON CPENOH, I TOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYyJbTYpbl, OCO3HAaHHUA TJ00aJbHOIO  Xapakrepa
HKOJIOTUYECKUX MPOOJIeM M MyTe MX pPeUIeHUs MOCPEJACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIIIJICHHS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMAJILHON MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTAaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33pEHHs OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ITHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, DPETYJSITUBHBIC), KOTOpHIE OOecmeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHWPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEeSATEIbHOCTH.

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUSA

ba3oBble jiornyeckue 1eicTBUA:

YMEHHUSI HCMOJIb30BAaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHHUS MPU OCBOEHUU
3HaHUI: PacKpbhIBaTh CMBICT XMMHYECKUX MOHSTHH (BBIAENATh UX XapaKTepHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHSIMH), UCIIOJIb30BAThH
NOHATHUS 1711 OOBSICHEHUS OTIIETbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUU IS KIACCHU(PUKAIMN XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIH,
yCTaHABINBATh MPUYUHHO-CIICJICTBEHHBIC CBS3UM MEXIY OOBCKTAMH H3yYCHHSI,
CTPOUTH JIOTMUECKHE PacCyXKIAeHUsl (MHIYyKTUBHbBIC, JEAYKTUBHBIE, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKJIIOUEHUS;

YMEHHUE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHBIE U
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIC) MOJIECNIH, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa30BhIBATH IMTUPOKO MPUMEHSEMbIE B XUMHH MOJIEIHHBIC TIPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ 3JEMEHTa), XUMHUuyeckas ¢opMmyrna U YypaBHEHHUE
XUMHUYECKON peakuu — MpU PEeIIeHUH Y4eOHO-TO3HAaBATENIbHbIX 3314, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3Yy4aeMbIX 0OBEKTOB — XUMUYECKHUX BEIICCTB U XUMUYECKUX PEAKIIHH,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSX.

Bba3oBble ucciienoBarejbcKue 1elCTBUSA:

YMEHUE HCIIOJb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXE€ B KA4eCTBE OCHOBBI ISl (OPMHPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKJICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONI0AaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO MTPOTHO3UPOBATH €ro pe3ysbTar, (opMyIrpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeJITaHHON padoTe.

Pa6ora ¢ nundpopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3sTUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JIUTEpaTypa XHWMHUYECKOTO COJAEp>KaHUs, CIPAaBOYHbIC
nocobus, pecypchl WNHTepHeTa), KPUTHYECKH OLEHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(DOpMaIHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBI U 3aMpOChl MPU MOUCKE M OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWUMBIX IS BBITIOJHEHUS
y4eOHBIX U TO3HABATENbHBIX 3aJa4 OMpeneaEHHOro THIA, MPUOOPETEHHUE OIbITa B
00JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTU,
OBJIQJICHHE KYJIbTYpPON aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHrus HHPOPMAUU U
WLTIOCTPUPOBATh pEIIaeMble 3aJaYd HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢hopmaMu rpaduKu U UX KOMOUHAIUSIMU,

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaThH B IIpollecce Y4yeOHOU u
UCCJIEI0BATENILCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUM MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY’KAIOLIEH NPUPOTHON
CpEIBL.

KoMMyHMKaTHBHBbIE YHHBeEPCAJIbHbIE Y4eOHbIe NeiCTBUS:

yMEHHUsI 3aJlaBaTh BOMPOCHI (B XoJie¢ auajsora W (WIM) IUCKYCCHH) IO
CywmiecTBy  oOCyXIaeMoil  TeMbl, (OPMYyIHpPOBaTb CBOM  MPEAJIOKEHUSA
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOM 3a]a4H;

YMEHHSI ~ TPEJCTaBISATh  TMOJYYEHHBbIE  PE3yNbTaThl  MO3HABATENbHOM
NESATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTb MPe3eHTAIUIO
pPE3yJIbTAaTOB BBHINOJHEHHUS] XMMUYECKOTO 3KCIEpUMEHTa (J1abopaTOpHOIO OIbITA,
71a060paTOPHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIIbHOM W MCCJENOBATENbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIUX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuii (00cyxaeHusi, OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbDY, KOOPJIWHALIUS
COBMECTHBIX JCHCTBHI, OINpeAeNeHue KpUTEpPHEB IO OICHKE KadyecTBa
BEITIOJITHEHHON PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcaJIbHbIe y4eOHbIe 1elCTBUS:

YMEHUE CaAMOCTOSITENIbHO OMNpPENEeNsATh LEIU ACSITENbHOCTH, IJIaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTh, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3aJ1a4, CaMOCTOSITENIbHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJIHEHUM 33aJaHAM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE IOJYYEHHOIO pE3yJbTaTa 3asBICHHON €U, yMEHHE
UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPeAJiaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pPe3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHUsI, YCTAaHOBJEHHOTO JIaHHOW (QeaepanbHOl paboueld MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOUIMMHCS HAyYHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



NEUCTBUM, crnenupudIecKkue [ MpeAMETHOW o0jacTu «XUMUS», BUIBI
JEATENbHOCTH IO  IOJYYEHHWIK0 HOBOTO  3HAaHUS, €ro HHTEPIPETALUH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHUTYAITUSX.

K xoniy oOydenus B 8 kiaacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUIA:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHSTHH: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, IJIEKTPOOTPULIATEILHOCTb, CTEIICHb
OKHUCJICHUS, XMUMHYECKasi PEaKius, KiIacCHU(PHUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUS, PEAKUMU PA3JIOKEHUs, pEaKUWd 3aMELICHUs, peaKuuu
oOMeHa, 9K30- U PHIOTEPMHUUECKUE PEaKIUH, TeIUIOBON 3(PpeKT peakuuu,
SIPO aTroMa, DJICKTPOHHBIA CIIOH aroMa, aTOMHAas OpOWTajlb, PaJANyC
aTOMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMNOJISIPHAS KOBAJCHTHAsI CBS3b,
VWOHHAs CBS3b, UOH, KATUOH, aHWUOH, PacTBOp, MAaccoBas JIOJs BELIESCTBA
(mpolieHTHAsl KOHIICHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TNOHATHA U
MIPUMEHATH 3TU MMOHATUSA IPU ONMCAHUYU BELIECTB U UX MIPEBPALICHU;

e WCIOJBb30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBiCHHUS (Hopmyl
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIUN;

e ONpEAENATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COCIMHEHMSIX,
CTENEHb  OKHCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAMHEHUU I10
dbopmynam, BHJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAass W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

e packpbiBaThb cMmbicha Ilepuomnueckoro 3akoHa [J[. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE TNEPUOJUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX BJIEMEHTOB OT MX IOJIOKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHMUS MAacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHMS, 3aKOHa ABOraapo;

e ONUCHIBATh W XapakTepu3oBaTh TabMuuyHyro ¢opmy Ilepuonuueckoi
CHCTEMBl XHMHUYECKHX DJIEMEHTOB: pa3iuyaTh MOHATHUS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», maneie u
OOJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAUEHHUS, KOTOpPhIE HMMEIOTCA B
tabnuie «llepuoanueckas cucrema xumuueckux osnementoB [ U.
MenpneneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IIEKTPOHOB
U pacmpe/ielieHUE UX M0 3JIEKTPOHHBIM CIIOSM);

KJIaCCU(PHUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY (D deKTy);

XapaKTEPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJATBEPIKIAsl OMMCAHNE TIPUMEPAMH MOJICKYISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKaHUS XWMHUYECKUX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIEeMEHTa 10 (dopmyJie
COEIMHEHMS, MACCOBYIO JOJII0 BEILIECTBA B PaCTBOPE, MPOBOJAUTH PACUEThHI
M0 YPaBHEHHUIO XUMHYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OTEPAIUN MBICTUTEIBHON NEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 000OIEHHE, CHUCTeMAaTH3alluio, KIacCU(PUKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEJACTBEHHBIX CBS3€H — JUIsl M3Y4YEHUs CBOMCTB
BEIIECTB M XHMMHYECKUX PpEaKIUH, EeCTECTBEHHO-HAYyYHbIE METOJIbl
NMO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJICTUPOBAHHUE, JKCIICPUMEHT
(peasibHBIA U MBICIICHHBIN );

CleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XUMHUYECKOW  MOCYAOH U
7a00paTOpHbIM  00OpY/IOBaHMEM, a TaKXKe MpaBWiIaM OOpalieHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYEHHUIO W COOUPAHUIO
ra3o00pa3HbIX BEMIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pAacTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IUIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanent, METUIIOPAHXK U APYyTHE).

K xonIty oOydenus B 9 kiacce npeIMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH Y O0YJAIOIINUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATUN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKAsl PEeaKlrs, XUMUUYECKasl CBsI3b, TEIUIOBON 3 dexT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pPACTBOpP,  AJIEKTPOJUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsE IUCCOIUAIMSA, PEaKIMd HOHHOIO
oOMeHa, KaTanm3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTAaHOBIICHHE,
aIJIOTPONHUsA, aM(POTEPHOCTh, XUMHUYECKast CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJlJIM4ecKasi), KpUCTAIJIMYECKas pemérka, KOppo3us METaJlloB,
CIUIaBbI, CKOpPOCTb XWUMHYECKOW pEAKLUH, IPEIEIbHO JOIyCTHMas
xoHuentpanus [1JIK Bemecrna;

WUIKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IIOHATHH H
IIPUMEHSATH ITU MOHATHS P OIIMCAaHUU BELIECTB U UX NIPEBPALICHUM;
UCIOJB30BaTh XMUMHUYECKYI0 CHMBOJMKY JUISI COCTaBieHUs (Hopmyi
BEILECTB U YPABHEHUI XUMHUYECKUX PEAKIINM;

OIPEACIISATh BAICHTHOCTD U CTEIIEHb OKUCICHHUS] XMMUYECKUX DJIEMEHTOB B
COCAUHEHMIX PA3JIUYHOTO COCTaBa, IIPUHAJIEKHOCTH BEUIECTB K
onpeAeNéHHOMY KJIacCy COEOUHEHUH 1Mo (opMysiaM, BHJ XUMUYECKOU
CBA3M (KOBaJ€HTHas, HOHHAas, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsil MOHA 10 XUMHUYECKON (Qopmyse, XapakTep Cpenbl B
BOJHBIX PACTBOPaxX HEOPTraHWUYECKUX COCAVMHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

packpsiBath cMmbica [lepuommueckoro 3axona JI. M. Menneneea u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
TabnuuHyto (opmy lleproanueckoil cuCTEMBbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHUS «TJaBHAas MOATpymna (A-rpynma)» U «IoOovHas
noarpynna (b-rpynma)», manele u  Oonbline NEPUOMBI, COOTHOCHUTH
0003Ha4YEeHMsI, KOTOpbIE MMEIOTCS B NEPUOAUYECKON Tabmuie, ¢
YUCIIOBBIMUA  XapaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XUMHWYECKHUX
JJIIEMEHTOB (COCTaB M 3apsii  sAapa, OOIIee YHUCIO BJIEKTPOHOB H
pacmpejieieHne HMX 10 D3JEKTPOHHBIM CJIOSIM), OOBSACHATH 0OOIIMe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M MX COCIVUHCHUHN B
Ipesesiax MaJblX IIEPUOAOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIUPOBATh XUMHUECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMUYECKHE peakUuH (II0 YHUCIy U COCTaBY YYAcCTBYIOILIMX B pPEAKLIUU
BELIECTB, 110 TEIUIOBOMY 3(PQEKTy, 0 U3MEHEHHUIO CTEIEHEN OKUCIECHUS
XUMHUYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMIME W CHEHU(PUUYECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJIOXHBIX BEIIECTB, IOATBEPXKIAs OIMCAHUE
IpUMEPAMH MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHHMM COOTBETCTBYIOLIHX
XUMHUYECKUX PEaAKIUi;

COCTABJISITh YPAaBHEHHUs JJIEKTPOJUTUYECKOM JMCCOLMALUUA  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMM NOHHOIO



oOMeHa, YypaBHEHHUS peEaKlWii, TMOATBEPKIAONIMX CYIICCTBOBAHUE
TEHETUYECKOM CBS3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCa ATUX PEAKIIN;
IPOTHO3MPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIEeMEHTa 10 (dopmyJie
COEIMHEHMS], MAaCCOBYIO JOJIIO0 BEILIECTBA B paCTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHCHHUIO XUMHYECKOU PEaKIIHH;

coOmolaTh  MpaBWia  MOJB30BAHHMS ~ XMUMHYECKOM  TOCYIOM |
7a00paTOpHBIM  O0OpPYIOBAaHMEM, a TaKXe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBIIOJIHEHHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB TIO TOJIYYEHHUIO W COOUPAHHIO
ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIHH, TMOJATBEPKAAIOININE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapOoHar-, ¢ocdar-, cuwiIMkar-, cyiabdar-, THIAPOKCUI-UOHBI,
KaTHOHBI aMMOHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE ONEpPAllUU MBICTUTEIBHOU JIEATEbHOCTH — aHaJIHU3
U CHUHTE3, CpaBHEHHE, OOOOIIeHUE, CHUCTEMAaTHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€ — JJI1 M3Y4YEHHS CBOWMCTB BEUIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAYYHbIE METOJbl TIO3HAHUS —
HAOJIOZICHUE, M3MEpPEHUEe, MOJCIMPOBAHNE, JKCICPUMEHT (peajbHBIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
N KosaunyecTBouyacon DJIeKTPOHHBIE
]
HaumeHoBaHuepasaejoB U (ungposbie)
n/ Bcer  Kontpoabnbiepabor  IIpakTnyeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTtebHBIEpeCyp
I 0 bl bl ChI

Paznen 1.IlepBoHavaibHble XUMHYECKUETIOHSITUS

Xumus — BaxkHas 00J1aCTh
Bbu6nuoreka [JOK

1.1 7 5 2
€CTECTBO3HAHUA U IIPAKTHYECKON hitps://m.cdsoo.ru/7H41837c

JCATCIIBHOCTH YCJIOBCKA

1.2 BemiectBa 1 XMMHUUECKHEPEAKITUT 15 1 bubmorexa LIOK
’ m peakil https://m.edsoo.ru/7f41837¢
Hroronopazneny 20
Paznen 2.BaxHeiimme npeacTaBuTe i HEOPraHU4eCKUX BellecTB
bu6nuoreka [JOK
2.1 B .K ! o 6
O31YX. RHUCIOPOAL. LIOHATHE 0D OKCHAax https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 B 1 8 1
OZIOPOAL-LIOHATHE O KHCIIOTAX 1 COTAX https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.3 Boma. P ! 0 5 1 1
ona. PactBopsl. [TonaTHe 06 OCHOBaHMSIX https://m.cdsoo.ru/7f41837c
54 OCHOBHBIEKIJIACCHIHEOPTAHUYECKUXCOETUHE 1 1 1 bubnnorexa [JOK
' 1305071 https://m.edsoo.ru/7f41837¢
Hroronopazneny 30

Paznen 3.1lepuoanuecknii 3axoH u [lepuoanueckas cucrema xummnuecknx 3jeMmeHToB . M. MenaesneeBa. CTpoeHHUeaTOMOB.
XuMnuyeckasicBsizb. OKUCINTETbHO-BOCCTAHOBUTEIbHbIEPEAKINU

3.1 [Tepuonuueckuii 3akon u [lepuoanueckas 7 bu6mmoreka [JOK




cucTeMa XUMUYECKuX 3yieMeHToB [I. U.
Menaene-eBa. CtpoeHneaToma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsizb. OKHUCIUTEIHLHO- 3 bubmuorexa [JOK
BOCCTAHOBUTEIbHBIE pEAKLINU https://m.edsoo.ru/7f41837¢
Hroronopaszery 15 fgfﬁgeefigroﬁfm 837c
PezepBHOEBpeMs 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KJIACC

N KosaunyecTBouyacon DJIeKTPOHHbIE
| HaumeHoBaHHMepa3IeJOB U (undgposbie)
n/ Bcer  KoHTpoJubHbIepado IIpakTnyecknepado
TEMIIPOTrPaAMMBbI o0pa3oBaTejbHbIepecyp
I 1] ThI ThI
Ccbl
Paznen 1.BenrecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 | Bubmuoreka [JOK
' OCHOBHBIX Pa3esIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3AKOHOMEPHOCTUXUMUYECKHXPEA 4 bubnuotexa [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DNeKTpoNUTHYECKas: AUCCOLMALIMSL. g | 1 bubnmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpPAX https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3pen 2.HeMeTaJJILI M X CO€TUHEHUS
21 OO01mas XxapakTepuCcTHKa XUMUIECKUX 4 1 bubnmnoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTHKa XUMUYECKUX
2.2 aneMeHToB VIA-rpynmel. Cepa u 6 1 bubmorexa TIOK
' i Py - -eP https://m.edsoo.ru/7f41a636
e€coeTMHEeHUS
OO61mas XxapakTeprucTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa [OK
’ PYTHEL ’ p https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepucTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon n 8 1 2 bubmmorexa LIOK
. o PYHHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIMHEHHUS
Hroronopazneny 25




Pa3gea 3.MeTa/JIbI M MX COCAUHECHUSA

but6mmoreka [IOK
1 I 4
3 ObmpecROACTBaMETAIIOR https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXHeHIe MeTaJuibl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroronopazneny 20
Paznen 4.Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTtBa 1 MaTepHaibsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOEBpEMA 3 bubmmorexa TIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME







IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Ne Kosn4yecTBouacoB
arams JIeKTPOHHBbIEHU(PPOBHIEOOPA30OB
n Temaypoka Be KoHnTpoJbHbI IIpakTH4eckn A y P p P
YyeHust aTeJibHbIepecypchl
/ ero  epadoThbl epadoThbI
n

| IIpeamer xumun. Poss xumuu B | bu6nuorexa IIOK
JKA3HU YyesoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogax MO3HAHUS B | bubmorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1

3 «ITpaBuna paboTs! B 1abopaTopuu U 1 Bu6muoreka [JOK
pUEMBI OOpaIIeHHS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM)

4 YucThie BEMICCTBA U CMECH. | bubnunoreka LIOK
CriocoOsI pa3fenenus cmeceit https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Pa3nenenue cmecelt (Ha mpumepe 1 Bubmmorexa [IOK

A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKHU IIOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 A 1
TOMBI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bubnuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U croXHBIEBELIECTBA 1 bubmorexa [IOK

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

9 ATOMHO-MOJIEKYJISIPHOCYYECHHE 1 bubmuotexa [JOK




https://m.edsoo.ru/ff0d2d50

3aKOH MTOCTOSIHCTBA COCTaBa
BelIecTB. XUMu4eckas popMmyia.

bubnunorexa LIOK

10
BaneHTHOCThaTOMOBXUMHYECKUXDJIC https://m.edsoo.ru/ff0d2eae
MEHTOB
OtHocuUTeNbHAs aTOMHAs Macca.
11 OrtHOCUTENIbHAS MOJICKYIIpHAs bubmorera [IOK
yp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10711 XUMUYECKOTO bubnuorexa [JOK
3JIEMEHTAa B COCAUHECHUU https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemecrBa. Moiib. bubnuotexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nYecKue 1 XUMUUECKUE SBICHUS. bubmorexa [JOK
XuMuYecKas peakus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus NPOTEKAHUS bu6nuorexa IIOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrancienus konuuecTBa, MacChl
17 BEIIECTBA 0 YPAaBHEHUSIM bubmorexa HOK
Hl yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUI
Krnaccudukanus XuMruaeckux
18 €aKIuii (COeAMHEHHMSI, PA3TIOKEHHS bubnmorexa LHOK
beait A P : https://m.edsoo.ru/f0d334
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIIoneaucT. O000IeHHE 1 bubmorexa [OK
H AHCT n https://m.edso0o.ru/fl0d40c4
CHUCTeMaTHU3aIMsI3HaHU I
20 = Konrponbnas padota Nel mo teme bubmuotexa [JOK




«BemniecTBa 1 XUMUYECKUE PEAKLIUN

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMmech razon. Cocran

but6mmoreka [JOK

21 .K —
BO3/yXa. RUCIO0pOd JICMEHT | https://m.edsoo.ru/ff0d448¢
npocrtoe Beectso. O30H
dusnyeckre 1 XUMUYECKHE
” CBOMCTBA KHCJIOPO/Ia (peaKkIuu bu6muoreka [JOK
OKHCJICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
IMousitneobokcHIax
CriocoOsI TTOJIYYEHUS KUCIIOPOJa B
23 J1adopaTopun Zlqn OMBIIHJ'IGHI;IOIE)TI/I buGnuorexa [IOK
paTop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenuexkuciopoaa
TennoBoit a3 ekt xumMuueckoi
24 peaKIuu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 DHAOTEPMUYECKHUX PEAKIIUSIX
TommmBo (HedhTh, Yyroab U METaH).
25 3ar ;13H61§1/1e(11;03 o a, CII0COOBI Z:ro buGnnorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIIECHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «[Tonmyuenne u cooupanue bubmmorexa TIOK
v P " https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE €TO CBOWCTBY
7 Bonopoa — anemeHT u npocroe bubmuotexa [JOK
BenecTBo. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
dusnyeckre 1 XUMUYECKHE
28 CBOICTBa BOIOpoIa buGnnorexa [IOK
FOPOA. https://m.edsoo.ru/f0d4ddo
[IpumenenueBogopoaa
29 TToHsaTue 0 KHCIOTaX U COJIIX buGnuorexa [IOK

https://m.edsoo.ru/ff0d50d2




CriocoObI mosryyeHust BOA0poia B

bu6nunorexa LIOK

30
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «[Tonyuenne u cobupanme BogOpoOIa buommorexa OK
v o P AOPOAR, https://m.edsoo.ru/ff0d4{42
W3YYECHHE €r0 CBOMCTBY
1 Momsipablii 00b€M ra3oB. 3aKOH bu6muoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIMYECTBA
33 BeIleCTBA rasa 1o ero H3BeCTHOM bubmorexa LOK
H .. d https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
BrrunciieHnsa o05EMOB ra3oB IO
34 aBHEHUIO PEaKIIM1 Ha OCHOBE bubmorexa LHOK
P ..p B . https://m.edsoo.ru/ff0d5708
3aK0Ha 00HLEMHBIX OTHOIIEHHH ra30B
35 DOU3NYECKUE U XUMUYECKHUE bubnuotexa [JOK
CBOICTBAa BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuil. [Tonsitue 00 bubmorexa [JOK
UHIUKATOPaAX https://m.edsoo.ru/ff0d59¢2
Bopa xak pactBopuTes.
17 Hacrlmennsie 1 HeHACHIILIEHHBIE bubnunoreka LIOK
pactBOpbl. MaccoBasi 1011 BelllecTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[TpakTuyeckas padora Ne 5 o Teme
o «IIpuroroBiieHre pacTBOPOB C bubnmoreka [JOK
onpeaeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHas pabora Ne2 o reme bu6nuorexa IIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KiIaccupuKaus, but6mmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHU4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U buomorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHOBaHUS: COCTaB, bubnunoreka LIOK
KJ1accuuKaims, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITosnyyeHne u XUMHYECKUE CBOWCTBA Bubmuoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, but6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHMCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBII) OJI ‘-I)GHI/ISI XI/IMI/I‘-IZSKI/IG bubmorexa LOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6.
47 Pemenue skcriepuMEHTAIBHBIX 3a7a4 Bubmuoreka [JOK
o Teme «OCHOBHBIC KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COECIUHEHUI
I'enernueckas cBs3b MEKIY
48 KJ1accaMy HEOPraHUYECKHUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCIMHEHMI
49 O6o06menue u bubnuotexa [JOK
cUCcTeMaTU3alusI3HaHu | https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmorexa HOK
“n P https://m.edsoo.ru/00ad9¢la
COCAUHEHHM
51 [TepBbie MOMBITKY KIaCCHPUKAITUU bubnmoreka [JOK




XUMHYECKHUX 3IeMEHTOB. [IoHsaTHE O
rpymnmnax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuoanueckuii 3aKOH U
Ilepuonnueckas cucrema

but6mmoreka [IOK

32 XUMUYECKUX dyiemeHToB /1. 1. https://m.edsoo.ru/00ada52c
Menneneena
53 IIepuonsl, rpynisl, MOATPYIIIILI Bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bu6nuoreka [JOK
sanep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UeK
55 aToOMOB 3J1eMeHTOB [leproanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6be
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpgeneesa
3nauenue Ilepuoanueckoro 3akoHa
57 JUISl pa3BUTHUS HAYKH U TPAKTUKU. J1. bubnmnoreka [JOK
N. MenaeneeB — y4€HbIM, Me1aror u https://m.edsoo.ru/00ada96e
rpaKIaHuH
58 DNEeKTPOOTPULIATETbHOCTHATOMOBXH bubnmnoreka [JOK
MUYECKUXDIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
59 HOHHAAX HMIHECKAACBA3D https://m.edsoo.ru/00adac34
60 KoBasieHTHasIONSpHASXUMUYECKASIC bu6nuoreka [JOK
BSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHassHENOISIpHAIXUMUYECKA bubnuorexa [JOK




SICBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [{OK
62 C 1
TEHCHLOKUCTICHIA https://m.edsoo.ru/00adae28
63 OKucIuTeNnbHO- | bubnuorexa [JOK
BOCCTaHOBUTEIBHBIEPEAKIIUN https://m.edsoo.ru/00adb076
but6mmoreka [IOK
4 1
6 OKUCIUTEIN U BOCCTAHOBUTEIU hitps://m.cdsoo.ru/00adb076
Kontponbnas padota Ne4 o teme
65 «Ctpoenue aToma 1 bubmmorexa TIOK
P ' hitps://m.eds00.ru/00adb486
XUMHUYECKASACBA3ZH»
66 PesepBHrlit ypok. O60011eH1Ee U | bubnmorexa [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00adb33¢c
67 PezepBHblit ypok. O6o01mmeHue u ) Bu6muoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O6001eHNE U ) bu6muoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne KosmuecrBouacos
Be Haranzy = DjaeKTpoHHbIeHU(POBHICOOPA30
n Temaypoka Kontpoabubl  IIpakTnueck
er YeHUA BaTeJIbHbIEPECYPChI
/ epaGoThl nepadoThI
0
n
Ilepuoanueckuii 3akoH. [lepuoanueckas
crucTeMa XMMUYECKUX demMeHToB /. U 1 bubmmorexa [TOK
o https://m.edsoo.ru/00adb59e
Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 brommorexa [TOK
PERIXTP https://m.edsoo.ru/00adb6b6
NEPHOJIOB
Knaccudukanus 1 HOMEHKIATypa | bubmmorexa [IOK
HEOPTaHWYECKNX BEIMIECTB https://m.edsoo.ru/00adb7e2
Buabl XUMUUECKOW CBSA3U U TUIIBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
«IToBTOpenue u yriayoiaeHrue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
Knaccudukanus XuMHUYECKUX peakiunuit | bubnmorexa [JOK
MO Pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON
eakiuu. [loHATHE O TOMOT€HHBIX U 1 bubmmorexa [JOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMUUYECKOM PAaBHOBECHH.
DaxTopnl, BAUSIONINE Ha CKOPOCTH 1 bubmmorexa [IOK
pbl, . p https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKLUU U MOJIOKEHUE




XUMHUYCCKOTI'0 paBHOBCCHUS

XUMHUYECKHE CBOMCTBA, MOJTyYEHHUE,

OxucnIuTenbHO- bubmuorexa [JOK
9
BOCCTaHOBHUTEJIbHBIEPEAKIUN https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTHIECKON
10 I/IC(];J)O na H;p CubHBIE U ci1a0ble buGnnorexa [IOK
A THATLIH. https://m.edsoo.ru/00adcd68
BJIEKTPOIUTHI
11 HonHrleypaBHEeHUSIpEaKIINI buGnnorexa [IOK
P beai htps://m.edsoo ru/00add448
XUMHYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IIPEACTABIECHUI 00 buGnnorexa [IOK
. pedl https://m.edsoo.ru/00add5d8
BJIEKTPOJIUTUYECKON AUCCOUALINHT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUN 00 AIIEKTPOJIUTUUECKON Bubmorexa OK
pea P https://m.edsoo.ru/00add8b2
YICCOIMAIIUA
14 IlousTue o ruapoausecoieit buGnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
bu6nunoreka [JOK
15 O0001IeHre U cUcTeEMaTU3 A3 HAHNH
HICHHE 1 CHCTEMATH3 AT HAR I https://m.edsoo.ru/00addd12
16 [IpakTuyeckas padora Ne 1. «Perenune bubmmoreka [IOK
3KCIIEPUMEHTAJBHBIX 33139 https://m.edsoo.ru/00addbfa
KonrtponbHas padora Ne2 o reme
17 «IIEKTPOIIUTHIECKAS TUCCOIIHAIINS bubmmorexa [IOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUUECKUEPEAKLIUU B pACTBOPaX»
OO0m1as XxapaKTepuCTHKa rajJoreHOB.
18 XUMHYECKHUE CBOMCTBA Ha IIPUMEPE bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6nuoreka [JOK

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




IIPUMEHEHUE

[TpakTrueckas padota Ne 2 o Teme

20 «lTony4yeHne CONSTHON KUCIOTHI bubmorexa HOK
v B . ’ https://m.edsoo.ru/00ade348
U3y4YeHHUE €€ CBOMCTBY»
Beruucnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEAKINM, €CIIN OOUH U3 bubmorexa LOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO61mas xapakTepuCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(BUKAIIUHA CEPHI.
23 Haxoxcl?ueﬂne CEPEL H(beé COGI[I/IHGII){I/Iﬁ B bubmmorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKUECBOMCTBACEPHI
24 CepoBoaopoj, cTpoeHue, Pu3ndecKue u bubnnorexa [JOK
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 bu3HYecKre U XUMHUYECKHUE CBONCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XHUMHUYECKUE PEAKLINH, JICKALLNE B
OCHOBE TIPOMBINIJICHHOTO CII0c00a
26 MOJTyYEHHS] CEPHON KUCIIOTHI bubmmorexa [JOK
yi p ' . https://m.edsoo.ru/00adec8a
XHUMHUYECKOe3arpsi3HEHUEOKPY KAIOIIEHC
PeIbICOCTMHEHUSIMUCEPHI
7 Brrancnenue MaccoBoit 10711 BBIXOa bubmuoreka [JOK
NPOJIYKTa PEAKIIHT https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa 3JeMeHTOB VA-
73 rpynsbl. A30T, paclipoCTpaHEHUE B bubnnorexa [JOK

npupoze, Gu3nIeckue 1 XUMHUUECKUe
CBOWCTBA

https://m.edsoo.ru/00adeea6




AmMuak, ero pu3nvecKue 1 XUMHYECKUE

bu6nunoreka [JOK

29
CBOMCTBA, MTOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpaxTuyeckas padora Ne 3 o reme

30  «llonmydyenune ammuaka, U3y4eHHUE €To brommorexa [TOK

. . gath https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucoTa, e€ Gusndeckue u bubnnorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Ncnonb3oBaHre HUTPATOB U COJIEH
aMMOHHSI B KaUeCTBE MUHEPATIbHBIX

37 oBberit bubmuoreka [JOK
YA00P ’ . https://m.edsoo.ru/00adf518
XuMHYecKoe3arps3HeHUEeOKpYKaroieiic
peabIcoeTMHEHUIMUA30Ta
®docdop. Okeua pochopa (V) u

33 (1)00((1?0 pHa;{ ann((l))Ta (b(bPI;)SPI(‘Ie)CKI/Ie u bubmorexa HOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBONCTBA, MOTyYeHHE
Hcnonb3oBanue hocdaToB B KauecTBe

34 ~ MMHEPAIbHBIX yI00peHuH. bubmmoreka [IOK
3arpsizHEHUETTpUPOHOMCpeabIdochaTam https://m.edsoo.ru/00adfc20
U

35 Yraepon, pacipocTpaHEHHE B IPUPOJE, bubnnorexa [JOK
busznyecKre 1 XUMUIECKIE CBONCTBA https://m.edsoo.ru/00adfd9¢
Oxkcupspl yraeposaa, ux Gpusndeckue u

36 XUMHUYECKHE CBOMCTBA. DKOJOTHYSCKHE bubnmuorexa [JOK
POOJIEMBI, CBSI3aHHBIE C OKCHIIOM https://m.edsoo.ru/00adfebe
yraepoja (IV)

37  VYronbHas KUCIOTa U €€ CoNu brbmmorexa [TOK

https://m.edsoo.ru/00ae006¢

38 | IlIpakTtuueckas pabora Ne 4 o Teme bu6mmoreka [JOK




"TlosrydyeHne yrieKuciioro rasa.
KagecTBeHHas peakuus Ha KapOOHaT-

HOH

https://m.edsoo.ru/00ae027¢e

[TepBoHauanbHBIC TOHATUS 00

bu6nuoreka [JOK

39 OpraHNYeCKUX BEIECTBAaX KaK O
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YIiIepoaa
40 Kpemunii u erocoe suHeHust bubmmorexa [IOK
p https://m.edsoo.ru/00ae080a
[IpaxkTuyeckas padora Ne 5. Perenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnnorexa [JOK
«Baxuelnme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEINHEHUI
KonTtponsHas pabora Ne3 o reme

N bu6mmoreka [JOK
42 «Baxuelnme HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COEINHEHUI
OO0mras XxapakTepucTUKa XUMHIECKUX
3]IEMEHTOB — METaJIJIOB.
bu6mmoreka [JOK
43 Merammuueckas cBsI3b U MeTaJUINYECKas
. https://m.edsoo.ru/00ac103e
KpUCTaJUTMUECKasi peliéTka.
DdusngeckuecBoUCTBaMETAILIOB
XHUMHYeCKHE CBOMCTBA METAJIOB.
44 DIIEKTPOXUMHUYECKUN PSI HAIPSDKECHUN bubmorexa LOK
p p p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO6mme crnocoObI MOTYyYEHUS METAIIIOB.

45 CmuiaBbl. Beruncnenus no ypaBHEHUAM bubnmoreka [JOK
XUMHUYECKUX PEAKIUA, €CITU OJUH U3 https://m.edsoo.ru/00aecl156
pEareHTOB COEPKUT MPUMECH

bu6nuoreka [JOK
46  IloHsTHE O KOPPO3UUMETAIIIOB

https://m.edsoo.ru/00ael1278




bubmuoreka [JOK

47 Wenoyniemerael https://m.edsoo.ru/00ae14b2
48 OKCHUBI M TUAPOKCUBI HATPUS U KaJIHUS bubmorexa LOK
https://m.edsoo.ru/00ae14b2
49 [Ilen0YyHO3EMENBHBIE METAJUIBI — bubmmorexa [IOK
KaJIbIIUA 1 Maruui https://m.edsoo.ru/00ael5e8
50 Baxuenmmecoe TMHEHUAKAILIUA buGnnorexa [IOK
https://m.edsoo.ru/00ac15e8
51 O0001eHre U cUCTEMaTU3ALMI3HAHUI
5) JKécTKoCcTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHS https://m.edso00.ru/00ae1886
[TpakTuueckas padota Ne 6 o Teme
53 "YKECTKOCTL BOABI 1 METOIEI €6 bubmorexa LOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
. Bbu6nuoreka [JOK
>4 AmOMHHHH https://m.edsogru/Oan1c64
55 AM@oTepHbIe cBOWCTBA OKCUIA U bubnmoreka [JOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso https://m.edsofm/Oanld86
57 Oxcupel, THIPOKCH B U conu xenesa (11) bubnmoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35¢6
58  OO6oOmmeHne U cucTeMaTH3alusI3HaHU]
[Tpaktuueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnorexa [JOK
«BaxkHeIme MeTalIbl 1 UX https://m.edsoo.ru/00ae3ded
COCIMHEHHMS
60  BpluucneHus 1o ypaBHEHUAM bubmuoreka [JOK




XUMHNUYCCKUX peaKuHﬁ, €CJIM OAUH H3
pEeareHTOB JIaH B U30BITKE WIIH COJEPIKUT
MIPUMECH.
BrrancnenusamMaccoBoi10IMBBIX0AATTPOT
YKTapeaKIuu

https://m.edsoo.ru/00ael1750

61 = OO6oOmeHne u cucTeMaTH3aIUsI3HAHNUN 1
KoHnTtponbnas padota Ne4 o teme
62 «BaxkHeume MeTaJibl U UX 1
COCTMHEHUS»
63 BemectBa 1 maTepuainsl B IOBCEAHEBHOM | bubnmorexa [JOK
JKU3HU YeJI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOe3arpsi3HEHUEOKPY KAtOIEHC ) bubnmoreka [JOK
pensl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MMHUM B pELIEHUH DKOJIOTHYECKUX | bubnumoreka [IOK
npodiem https://m.edsoo.ru/00ae4270
66 PesepBHrlil ypok. O600111eH1E 1 | bubnmoreka [JOK
cUCTeMaTu3alus 3HaHu! https://m.edsoo.ru/00aec0d0a
67 PezepHblit ypok. O6001meHue u 1 bubnmorexa [IOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6001meHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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