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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha oOCHOBe deaepaibHON pabodeil mporpaMmbl
BOCIIUTAHUS U C Y4ETOM KOHLEMIIHUU MPEnofaBaHus Y4eOHOro npeaMera « XuMHsH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo XuMuu Aa€T TpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIHUTAHUS W Pa3BUTHSI OOyYAOMIMXCA CPEACTBAMU Y4eOHOTO
MPEIMETA, YCTaHaBIIUBACT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCcMaTPUBAET pPACIpPENEICHUE €ro Io Kiaccam M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IMpPOrpamMMbl MO XUMHUH, OMNPEAENSIET KOJIMYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEpKaHHUS, PEKOMEHIYEMYIO
MOCIIEIOBATENPHOCTh ~ M3YUYECHUS XHMUHA C Y4ETOM  MEKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEl  O0y4aloluXcs, OINpeAeNsieT BO3MOXXHOCTH MpeaMera s
peanu3auuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkkKe TPeOOBaHHM K
pe3ynbTataM oOy4eHHUs XUMUW HAa YPOBHE IeJIeH N3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENLHON JE€ATENbHOCTH O0O0YyYalolerocs IO OCBOCHHIO
y4eOHOT0 Co/IepKaHusl.

3HaHWE XHMHUHM CIY)XKUT OCHOBOW [JIsi (OPMHUPOBAHMUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUPyEMbICe XUMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HBOJIOIMHU BEHIECTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aibHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEH Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111ei U PYHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB WX CAMOCTOSTEIHLHOW ydeOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAJLHBIX W HCCIICIOBATEIhCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenudUKOl Hay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJIOTHYECKOE
o0pa3oBaHue 00yJaIOIIUXCS.

JlaHHBIC HampaBieHUs B OOYYECHUU XUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl  Yy4eOHOTrO  TpeaAMETa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEAeTEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMMBIX TMOHSTHUU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MMOHATHI 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI ITOHATHI 0 XUMHUYECKOM
peaknuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATEBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX NMPEIACTABICHUN
Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpencTaBIeHUNW 00 JICKTPOJUTUYECKON NHUCCOIMAIUA BEIIECTB B
pacTtBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUpPA B JIOTUKE
€€ CHCTEMHOM MPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
MeTOJaM TMO3HaHMs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpyKaIOmMUuid MUpP»,
«buomnorus. 5-7 knacce» n «PuU3uKa. 7 Kiaace.

[Ipy wu3ydyeHUM XUMHUHM TPOUCXOAUT (POopMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpuOOIIEHNHM K HAyYHbIM METOJaM TIO3HAHUSA TPU HU3YYEHHHU BEIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHMHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATENbCKON
JESATEIIbHOCTH, OCBOCHUM NpaBWJI 0€30IaCHOI0 OOpallleHUs] C BELIECTBAMHU B
IIOBCEIHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IN, KaK:

— (GOpMHUPOBAHHE HWHTEIUIEKTYaIbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHATHIO PELICHHH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOATEIbHOW I03HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciIoBHUil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOITIMUCS
OMbITa Pa3HOOOPAa3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUX YHUBEPCAJIBHOE 3HAYEHUE JIs
pa3IMYHBIX BUIOB JESATEIBHOCTH;

— (¢opMupoBaHue o0Omeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUU OOBACHATP U OLEHUBATh SIBICHUSA
OKpPY’KAIOIIET0 MHpPA, WUCIIONb3YysSd 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHH MpoOJeM B IOBCEAHEBHOM >KU3HH U
TPYAOBOH AESTENBHOCTH;

— (QopmupoBaHue y o0Oy4yarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTHMYECKU
1eJ1eco00pa3sHOro MOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CpEIbl;

— pa3BUTHE MOTUBALUUM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpO(MMUIIS U HAIpPaBJIEHHOCTH AAJIBHEHIIErO
oOyJeHwus.

OO111ee KOJMYECTBO YAaCOB HAa U3YYEHUE XMMHMHM paBHO - 136, 68 yacoB Ha
M3yueHue XUMHH B 8 Kiacce(24. B HeJlent0) U 68 yacoB B 9 kiacce (24. B HEZIEIHO)



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMHUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena m BemiecTtBa. Du3nMuecKue CBOWCTBA BENIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTogax MO3HAHMWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKUX
aeMeHTOB. [IpocThie U COKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BenlecTB. (OTHOCHTENbHAs aTOMHAs —Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0JisE XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3anmocBsA3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUMN.

@u3nuecKue U XMMHUUYECKUE SBJICHUSA. XUMHUUECKasi peakuus U €€ MPU3HAKHU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COSTUHEHNS, Pa3I0KCHHUS, 3aMEIICHUS, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM 00O0PYAOBAaHUEM, U3YUEHUE U OIKCAHUE
bu3nYecKuX CBOWCTB 0O0pa3llOB HEOPTAHMYECKUX BEIIECTB, HAOJIOJICHUE
¢busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBICHUM, HAOII0ACHUE U
ONHUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluil (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkele3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3JeieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAaHUE,
BbINIapUBaHUE, AUCTHILIISALUS, XpoMaTtorpadus, mMpoBeeHue OUUCTKU MOBAPEHHOU
coid, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiue npeacTaBuTe M HEOPraHUYECKUX BEUIECTB

Bo3agyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 3meMeHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MUYEcCKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenme kucimopoma. CrocoObI



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpornHas MoAu(UKAIN KHCIOPOIa.

TennoBoil 3¢(deKT XUMHYECKON peakind, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUUYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pPekTa, pazpyuieHue 030HOBOTO CIOSI.

Bogopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI
nonyyeHus. KucmoTsl u conu.

MonsipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacelllieHHble M HEHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 70Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pactBOpoB B npupojae U B KU3HHU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NIPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccudukarms
OKCHUIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusmdyeckne uW XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHne okcuoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: IENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3HMYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psanx axktuBHoctM MmerammoB H. H. bekerosa.
[lonyuyeHne KUCIIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue couen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHHUN.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECICHUE COAECPKAHUS KUCIOPOAA B BO3AYyXE, MOJIyYEHHE,
coObupaHue, pacmo3HaBaHWE M W3YYCHUE CBOWCTB KHCIOpOaa, HaOII0IeHNe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpaileHuss TopeHust (Mokapa), O3HaKOMJICHHE C OOpa3laMH OKCHUIO0B U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHuE, PpAaCIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojieiicTBue Bojgopoaa ¢ okcuaoMm meau (II)
(BO3MOXKHO HCIOJB30BaHUE BHUAECOMATEpUaoB), HaOIIOAeHNE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAHUE OCOOCHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KIIACCOB,
HaOJFOICHNE W3MEHEHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KHCIOT W IEIOYCH,
uzydeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peaklUWil HEUTpaJM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHWI, BBITECHEHHE OJHOIO METAJIa JPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHHUID.

IHepuoauueckuii 3axkoH u Ilepuogmueckass cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aTroMoB. XUMHYECKAS CBS3b.
OKHCINTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAcCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. Koporkonepuoanas W ATUHHONEpPHOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xumuueckux 3neMeHToB /. 1. Menneneesa. 1leprnoabl
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuognueckon cucremsl . M. MenneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJHyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUs Hayku W mnpaktuku. [l. WM. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHNs U BOCCTaHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIU.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCWUCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiiuu paszoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXOpeAMETHBIX CBSI3€ MpU HM3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO01ue ecTeCTBEHHO--HaYyUYHbIE TTOHATHS: HAy4YHBIN (akT, rUrorTes3a, TEopusl,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBa, a3, (U3UUYECKUE BEIUYHMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocuntes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsI peaKUMs

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XMMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaaus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHUYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTATUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEUIECTB, OTHOCSLIMXCS K PAa3JWYHBIM KJIAaCCaM HEOPTraHUYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HECOPTAHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO Pa3IMYHBIM MPU3HAKaM (110 YUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (dEeKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOPATHMOCTH, TIO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonarne o ckopocth XuMuuecko peakiuu. [loHsTue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoHsITHE 0 TOMOTEHHBIX M Te€TEPOTE€HHBIX
peakuusx. [lonarue o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pPEaKIMU M TOJO0KEHHUE XUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIMK,  AJICKTPOHHBIM  OajlaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHOM peaKunu. Cocrasnenne YPaBHEHUI



OKHCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUH C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annoHbl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XxuMudeckon cBsizu. CteneHp Aucconnanuu. CHUIbHbIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiun nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAaIEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIE B CBETE MNPEACTABICHUNA 00 3ICKTPOITUTHUYECKOU
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHATHE O TMAPOSIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa UCCOUUALMU KHUCIOT, IIEJI0YE H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuMid HOHHOTO  OOMEHa
(oOpazoBaHue ocajka, BbIJACICHHE Ta3a, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peaklMH pasyIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKUUMM Ha HOHBI, peELICHHe
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTaJibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha MPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [Ieno4amMu). XJIO0POBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YejoBeKa. BaxHelmme XJIopuapl U UX
HaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOJAA U cepbl. AJIOTPOIHbIE MOAUPUKAIIMN KUCIOPOa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOaOpO, CTpoeHHue, (U3MUECKue U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, @QuU3MYECKHMe M XUMUYECKHE CBOWCTBa (00IIMEe Kak
NpeACTaBUTENsl Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeakitu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOMYy4YeHUsI CEPHOM KHUCIOTHI.
[IpuMeHeHne cepHoil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKIUs Ha



cynedar-uoH. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAlolel Cpelbl COENWHEHUSMU Cephbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIlCHHUS.

OOmas xapakrepucTuka 3J1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIECHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢uznyeckue U XxuMmuyeckue cBoiictea. KpyroBopot a3ora B mpupojae. AMMuax, ero
buznyecKkrue U XMMHYECKHE CBOMCTBA, OMyyeHUe U mpuMenenne. Conu aMMOHus,
uX pU3NYEeCKUe U XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ MOoJyuyeHue, (PU3MUecKue M XUMHUYECKHE
CBOCcTBa (0OIIME KaK TMPEACTaBUTENs Kjacca KUCIOT U cHelnu(uyeckue).
Hcnonp30BaHue HUTPATOB M COJEHl aMMOHMS B KauyeCTBE MHMHEPAIbHbBIX
ynoopeHuil. XuMHU4ECKOe 3arpsi3HeHUE OKPYXKAIoIIe cpebl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuYBbl U BonoémoB). docdop,
aloTpornsbele Moaupukammuu ¢docdopa, (uMUECKHe U XMMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI0OpEHUIA.

OOmast xapakTepucThka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCIECHUA.  YIVIEpOJ,  aJUIOTPOIHbIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yraepoaa B mpupone. OKcuasl yriaepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
IOJlyYEHUE U MPUMEHEHHE. DKOJIOIMYECKHE NPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1y100anpHOrO0 MOTEIUIEHUS KIuUMaTa, [apHUKOBBIN
3p¢ekT. YronbHas KUCIOTa U €€ COMU, UX (PU3NUYECKHE U XUMUYECKUE CBOMCTBA,
nojsyueHue W npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO3SI1CTBE.

ITepBoHavyabHbIE TOHATHSA 00 OPraHUMYECKUX BELIECTBAX KaK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TJIMLEPUH, YKCYCHas! KUCIO0Ta).
[IpupoaHble HMCTOYHMKH YTJIEBOAOPOJOB (yroyib, HPHUPOAHBIN Tra3, HEPTH),
OPOAYKTBI UX mepepaboTku (O€H3MH), UX pOJiib B OBITY U MPOMBIIUICHHOCTH.
ITonsiTe 0 OMOJIOTMYECKU BAKHBIX BEILIECTBAX: KHUPaX, O€IKax, yriieBoJgax — 1 UX
poiM B OKM3HM 4YEJIOBEKAa. MarepualbHOE €IUHCTBO OPraHM4ecKuX MU
HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmeHeHne. CoenuHeHUs KpeMHUs B npupoje. OOmue npeactaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoit kuciore. CUIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B NPOMBIIUICHHOCTU. Ba)kHelline CTpOUTENbHbIE MaTepUalbl: KepaMHKa,



CTEKJIO, IIEMEHT, O€TOH, *kene300eToH. [IpobieMbl 6e30macHOT0 MCIOIH30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBEJICHHE KAYECTBEHHBIX PEaKlMid Ha XJIOPHUI-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIIHE (PU3NUESCKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJIEHWE ¢ oOpa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmiamMu  ceppl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TTpoliecca OOyTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peaKIny Ha cyabdar-
MOH M HAOJI0JeHWEe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMH a3zoTa, (ochopa M MX coeAMHEHUH (BO3MOKHO HCIOIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacrmo3HaBaHWE W UW3YYEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHe MPU3HAKOB
UX TIPOTEKaHMUSI, B3AMMOJIECTBUE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YEHUE MOZEeNen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJCHHE KaueCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3yYEHUE IMIPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIJICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeuIre HEMETaJUIbl U KX COCIMHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B Ilepmommueckon cucremMe Xumudeckux syemeHToB /J[. U.
MenneneeBa u crpoeHus aTromMoB. CTpoeHue meTamuioB. Meramnuyeckas CBS3b U
METAJJIMYECKasi ~ KpUCTA/UIMUECKass  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. dusznueckne U XUMUUECKHUE CBOMCTBAa MeTayioB. OO0mue
CrocoObl Mody4yeHusi MeTamioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[[{enoynble MeTaIbl: MONOXKEHUE B llepruonnueckoil cuCTeEME XMMHUUYECKUX
anemeHnToB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u



TUIPOKCUAB HaTpus W Kanud. lIpuMeHeHHne WmEenoYHbIX METAUIOB M HUX
COCIUHEHU.

[[lenoyHno3emenbpHblE METAJUIbI MAarHMid M KaJblMH: IIOJIO)KEHUE B
[Tepuognueckon cucreMe xumuueckux sneMeHToB . M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B Ipupoie. PU3nyecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHeline coequHEHUS Kaiblus (OKCHJA, TUIPOKCUI, COJIM).
JKé€cTKoCcTh BOJBI U CIIOCOOBI €€ YyCTPaHEHUS.

AJFOMUHHI: TI0JI0)KEeHUE B [leproandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupojne. Pu3nueckue u
XUMUYECKHE CBOMCTBA amtOMHUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHUIA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuoanueckon cucreMe XUuMHYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHUWE B mnpupoae. duznueckue u
XUMUYECKHEe CBOMCTBRA xene3a. OKkcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocra, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o00pa3llaMl METajulIoB M CIUIaBOB, HX (DU3HUUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAHUE  BHUJACOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLM HAa MOHBI: MarHus, KajblHs, AJIIOMUHUS, LIUHKA, JKEJe3a
(IT) u xxene3a (II1), meau (1), HabnroAeHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, Kalus U Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelume
METAJUJIbl U KX COCIUHEHHUS.

XHUMHUS M OKpPY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HM 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momomrs npu
XUMHYECKUX OKOTaxX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HeHUE OKpYyXaroled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeilecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mestcnpeomemmnule cea3u



Peanuzamuss MeXmpeaMeTHBIX CBA3€H NMpU W3YYCHUH XUMUHU B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiacCUpUKAKsa, TMEPUOAUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMapHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIHI.

dusmka: Marepusi, aToM, OJCEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUTHYECKAs
pemérka, CruiaBbl, (pU3MYECKHe BEIMYMHBI, CAMHUIBI U3MEPEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECCTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YeOHOH HU
BOCIIUTATEIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT MpoOIeccam
CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COLIMATIM3ALMH 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOLIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAUd W
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YAaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U HAay4YHOMY HAacCJeIHI0, MOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAyKh B KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMH(OpMaluein o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax WM IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUOAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESATEIbHOCTH MpU
BBIMIOJJHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJ]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpPOLIECCE OTOM y4yeOHOW NEATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJECHWE M MOCTYIKH CBOMX TOBAapUUIEH C MO3ULHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33pPEHUYECKUE IPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH HAay4HON KapTUHBI MHUpa, MpeICTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHON CPELOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE Uil OOBSACHEHHS HAOJIIOaeMbIX IPOLECCOB U SIBJICHUM,
M03HABaTEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHHI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM W HCCIEI0BATENbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPAaBIEHHOCTH M YPOBHSA OOy4YeHUS B
JIaTbHEHIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbIM 00pa3 »U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOroJsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTA COOJNIO/IEHNUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u Tpyia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS MPEIMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBIOOD
WHIMBHUIYAIbHON TPACKTOPUU MPOJOJIKEHHS 00pa30BaHuUsl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHOU NpodhecCUOHATBHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCUOHANBHOM CpEIe;

6) 3K0J10rH4eCcKOro BOCIMTAHUSA:

HKOJIOTHYECKU 1E€JIECO00pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a JKU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOJCHUS
paBuJ OE30MACHOTO MOBEICHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIIOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEeUIeHHs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIC yYeOHbIE 1eiCTBUSA

ba3oBble jJornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICH XMMHUYECKUX MOHSTHH (BBIIENSATH UX XapaKTEpHbIC
NPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KCIOIb30BaTh
MOHATHUS Il OOBSICHEHUS OTIIETIbHBIX ()AKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKANMK XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEAKIIHA,
yCTaHABINBATh MPUIUHHO-CIICJACTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3YyUCHWS,
CTPOUTD JIOTMUECKHE PacCyX IAeHUsl (MHIYKTUBHbIC, JEAYKTHUBHBIEC, IO aHAJIIOTHH),
JI€JaTh BBIBOJIBI M 3AKIIOYCHHS;

yMEHHE TMPUMEHSTh B TMIPOIECCEe IMO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIEINIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBEIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HaK (CMMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmysia W YypaBHEHHUE
XUMUYECKON PEeaKIUU — MPU PEHICHUH Y4eOHO-II03HABATENbHBIX 33]1a4, C YUYETOM
ATUX MOJIETBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTepHU30BaTh CYIIIECTBEHHbIC
MPU3HAKN W3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAu4e€CTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XHUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI U 3alpOChl MPU MOHUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMpPEeNeIEHHOrO TUIIA, MPUOOPETEHHE OTbITa B
00JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUMH,
OBJIQJICHUE KYJIbTYpPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY MpeacTaBieHus HHGOPMAIUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
WCCJIeI0BATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUICHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
CpEIB.

KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1elCTBHUA:

yMEHHUs 3aJlaBaTh BOINpPOCHI (B XoJie Juamora W (WIM) IUCKYCCHUHU) IO
CymecTBy  oOcyxaaemMoil  TeMmbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a/1a4u;

YMEHHsSI  TPEJACTaBIATh  TMOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MPEe3EHTAILUIO
pEe3yIbTaTOB BBINOJHEHHUS] XMMHUYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCJEOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAILUSA
COBMECTHBIX JCHCTBH, OINpeAeNeHUe KpPUTEPUEB IO OICHKE KadecTBa
BBITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAaJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIN JAESTeNIbHOCTH, IUIAaHUPOBATbH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosiee 3(peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJIbHBIX 3aJa4, CaMOCTOSITENbHO COCTaBIATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJIHEHUU 33JJaHUA C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IMOJYYEHHOTO pE3yJibTaTa 3asBICHHOHN II€JIM, YMEHHE
UCIOJIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, MTpejlaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pPE3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS MU CIIOCOOBI



NEUCTBUN, chmenupuIecKkue [ MpeAMETHOW obnactu «XUMHUS», BUIBI
JNEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoHiy o0yueHus B 8 kjiacce npeMeTHbIe pe3yJibTaThl Ha 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpOIHAs M HEOAHOPOHAsS), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsg Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO JIEMEHTa B COSAUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUSI, XMUMHYECKasi PEaKius, KiIacCu(ukanus peakiuii: peaxiuu
COCIUHEHUS, PEAaKIMU Ppa3JI0XKEHUs, pPEaKIUyu 3aMEIICHUs, peaKiuu
o0MeHa, IK30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJI0BOM 2(PDEKT peaKinH,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOUTaNb, PaaNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HENOJIIPHAs KOBAJECHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(mpolieHTHAs1 KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHUH U
MIPUMEHATH ITU MOHATUA NPU OMUCAHUU BEMIECTB U UX MIPEBPALLCHNU;

e WCIOJBH30BaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIIUN;

e OIpEIENsATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTENEHh  OKHCJICHUS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHMSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAWHEHUU I10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaThb cmbica Ilepuognueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUUECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoXkeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHMUS MAcChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajpo;

e OIKCHIBATh U XapakTepu3oBaTh TabiuuHyro dopmy Ilepuoanueckoit
CHCTEMBl XHMHUYECKHMX DOJIEMEHTOB: pa3in4aTbh MOHATHS «IJIaBHAsS
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynma)», mansie u
OOJIbIIINE TIEPHOJbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoanueckass cucTteMa XuUMHYecKux »dyemeHToB [J[. U.
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUSI aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacrpeesieHUe UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(pUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIAy WM COCTaBy YYaCTBYIOUIUX B pPEaAKIUU
BEILIECTB, M0 TETIOBOMY (D (eKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIA;

IPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMSI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEAKIIUU;

MPUMEHSITH OCHOBHbBIE OINEpPAlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTEeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€M — ISl M3Y4YEHUs CBOICTB
BEIIECTB M XHMHUYECKUX PpEaKIUd, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAOJIOJCHUE, W3MEPEHHE, MOJICITUPOBAHME, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOH U
7abopaTOpHbIM 000pYJIOBaHHEM, a TakXKe TMpaBHiaM OOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYyYECHUIO W COOUpPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHME  SKCHEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MTOMOIIBIO UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIty oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHHUIN:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIIH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYECKasi), KpUCTAIUIMYECKasi pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEaKUUH, NPENEIbHO JOIyCTHUMas
xoHuenTpanus [1JIK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKUX THOHATHH U
IIPUMEHSATH ITU MOHATHS IIPUA ONIMCAHUU BELIECTB U UX MPEBPALICHUN;
UCIOJIB30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHUS (opMyil
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINA;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BELIECTB K
onpeAeNéHHOMY KJIacCy COEIUMHEHUH Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l MOHA 10 XUMHYECKOH (QopMmysie, XapakTep Cpelabl B
BOJHBIX PAaCTBOPAaxX HEOPraHWYECKUX COEAMHEHHM, THI KPUCTAILINYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. WM. MenpneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg moArpymmna (A-rpynma)» H «mododHas
noarpynna (b-rpynma)», mansle u Oonbliue NEPUOJBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuue, cC
YUCJIIOBBIMM  XapPAaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHYECKUX
3JIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpezieieHue HMX 10 D3JEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M UX COCIUHEHUMN B
Ipesesax MajblX IIEPUOJOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (0 YMCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, O U3MEHEHUIO CTEIEHEW OKUCIIEHUS
XUMHUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME WU CHCHNUPUICCKHE XHUMHUYCCKUE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUH;

COCTABJISITh YPAaBHEHHUs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWiia  TMOJB30BAHMS ~ XUMHYECKOM  TOCYI0M U
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe IMpaBuUiia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYYEHUIO W COOUpPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapbonar-, ¢ocdar-, cwiMkar-, cyiabhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI W3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPAllUd MBICTUTENbHON JI€ATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, O0OOOIIeHUE, CHUCTEeMATHU3alMI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI1 WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, JKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosun4yecTBo 4acos
Ne HaumenoBaHue pa3iesioB u JJekTpoHHbIE (U(POBHIE)
KoHTpoJbHBbIE IpakTHyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoTsbI padoThI
Pa3nea 1. [leppoHayaibHble XUMHYECKHE NOHATHS
XuMusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 0 ) bubmuoreka [JOK
MPAKTUYECKOU €SI TETBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BerectBa 1 xuMu4eckue 15 | bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3zgen 2. BaxHeiilue npeacTaBuTeId HEOPraHU4eCKUX BelecTB
21 Boznyx. Kucnopoa. Ilonstue 6 0 1 bubnuoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
’9 Bonopoa.llonsitue o kucnorax 2 0 1 bu6mmoreka [IOK
U COJSAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bu6mmoreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KIIACCHI 1 | 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 30

Pa3pnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3jaeMeHToB /I. . MenaesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN




[lepronnueckuii 3aK0H U

11 [Tepuonnueckas cuctema 7 bu6mmoreka [IOK
XUMHYECKHX dJ1eMeHTOoB [[. 1. https://m.edsoo.ru/7f41837¢c
Menpene-eBa. CTpoeHue aTroma

12| e ; buSmorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbLHBIE PEAKITUU
bu6mmoreka [IOK
Hroro mo pasery 15 https://m.edsoj)—.lm/7f41837c
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




9 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Paszgea 1. BeniecTBO M XUMHYeCKHE PeaKIUun
11 [ToBTOpenue u yriybiaeHne 3HaHUHA 5 1 0 bubmuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexka HOK
) peakiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLMALIUS. g 1 | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJILI M UX CO€IHUHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKIX 4 0 1 bubmmoreka [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa LOK
' PYHIEL -€P hitps://m.eds00.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX Eub 10K
noInoTeKa
23 VA- A 7 0 1
DJICMEHTOB rpymmeI. A30T, Gocop u X https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mmas XxapakTepuCcTHKa XUMUIECKIX
24 anemeHToB [VA-rpynnsl. Yrinepoa u 8 1 2 buommorexa LOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHEHUS
Hroro no pazneny 25




Pa3zgen 3. MeTaJIbl M UX COCAUHEHU S

N bu6mmoreka [IOK
3.1 Obmpae cBoficTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIe MeTaJlIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus u OKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualinl B )KU3HH YeJIOBEKa 3 bubmorexa LOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







HOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
KosnyecTBO 4yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoxka Konrpoabuble IlpakTuyeckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poiap XuMuu B 5 KU3HU 1 0 0 but6mmorekxa [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
but6mmorekxa [JOK
2 ITousaTue o MeTOMaxX IMO3HAHUS B XUMUU 1 0 0 hitps://m.cdsoo.ru/fl0d227c
[TpaxTuueckas padota Ne 1 «IIpaBuia
3 paboTHI B 1a00OpaTOpUu U IPUEMBI | 0 1 bu6muorexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYucrele BemiecTBa U cMecu. CriocoOsl | 0 0 bubmmoreka [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceil (Ha mpumepe 1 0 1 bubmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBAPEHHOU COJIN)»
bubnuorexa [JOK
6 A 1 0 0
TOMBI H MOJTICKyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTBI. 3HAKH 1 0 0 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX YJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmorekxa [JOK
IT 1
8 POCTBIE U CIIOKHBIE BEIIECTBA 0 0 hitps://m.cdsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 bubmmorexa LHOK

https://m.edsoo.ru/ff0d2d50




3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [IOK
10 X .B
umteckas opmyna. Barenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OtHocuTeNnbHAs aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJIIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350¢
13 KonnuecTtBo BemecTBa. Mouib. bubmmoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBusi MPOTEKaHUS bu6nuorexa [JOK
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAaCChl BELIECTB. bubnuorexa [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruucnenus konmuuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMUYECKUX Bubmorexa HOK
- . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnmss XuMruaecKux peakiuit
18 (coenuHeHus1, pa3ioKeHUs bubmmorexa [TOK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o00meHne 1 bubmorexa [IOK
1 ARET. DODT https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 KonTponpnas padora Nel mo Teme bubnuorexa [JOK
«BellecTBa 1 XUMHUYECKUE PEAKITUNY https://m.edsoo.ru/ff0d4290
71 Boznyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3nyxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




nmpocroe BeuiecTBo. O30H

dusnueckre U XUMHYECKHAE CBOMCTBA

but6mmorekxa [JOK

22
KHCJI0POAA (peaKiyi OKHCICHNS, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI ToTydeHUsT KUCIIOPO/ia B
23 71a00paTOPHUH U MPOMBIIIJIEHHOCTH Bubmorexa HOK
parop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnnoBoit 3 ekt xuMmudeckon
24 peaKIu, IIOHATHE O bubnuorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIHSIX
TomnuBo (He(Th, yroias U METaH).
25 3ar H3HeI§I/Ie¢];03 . a, CIIOCOOBI iro bubmorexa [JOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[lony4yenne u coOupanue KUCI0poIa bubamorexa [TOK
- N P posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuoreka [JOK
BelecTso. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 PuznyuecKre 1 XMMHYECKHE CBOMCTBA bubmmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuorexa [JOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOia B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTruyeckas pabora Ne 4 o Teme
but6mmorekxa [JOK
31 «[lony4yenne u coOupanue BOJAOPOA,

W3yYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d442




ModsipHblii 00BEM Ta30B. 3aKOH

bubnuorexa [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubamorexa [TOK
= . M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncnenus 005EMOB ra3oB 1o
34 ABHEHMIO PEaKLIMA Ha OCHOBE 3aKOHA bubamorexa [TOK
ypas DeaiHi 1 https://m.edsoo.ru/f0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 PuznyecKre 1 XMMHYECKHE CBOMCTBA bubnmoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [TonsTre 06 bubnmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbIe
37 Y HEHACBIIIEHHbIE pacTBOPBL. MaccoBas bubamorexa [TOK
B PacTBOPBL https://m.edsoo.ru/fl0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo reme
13 «IIpuroroBiieHrE PaCTBOPOB C bu6muorexa [JOK
OnpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)
19 KonTponbnas padora No2 no teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KiacCUpUKALINS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue nu XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX Bubmrorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: coCTaB, Ki1accuuKars, bubmmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHne u XUMHYECKUE CBOKCTBA Bbubmuotexa [JOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, but6mmorekxa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XMMU4YECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIIATYypa,
46 CHOCOéBII) OJI )eHI/ISI XI/IMI/I‘IZ(I:KI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHUN)
43 I'enernueckas cBsI3p MEKY KilaccaMu bu6muorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
but6mmorekxa [JOK
49 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH
= H https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX bubmotera [JOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHM I
[TepBbie MOMBITKH KIacCUPUKAITTT
51 XUMHYECKHUX dJIeMeHTOB. IloHsaTHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJIHbIX JIEMEHTOB
[Tepuoanueckuii 3aKOH 1
bubnuorexa [JOK
52 [Tepuonuueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52¢c
anemenToB 1. . MenaeneeBa
bubnuorexa [JOK
53 Ilepuonsl, rpymIsl, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c




Crpoenue atomoB. COCTaB aTOMHBIX

bubnuorexa [IOK

>4 saep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YeK
55 aTOMOB 3J1eMeHTOB [leprnoanueckoi bubamorexa [TOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leppoanyeckoro 3akoHa aJist
57 pa3BUTHS HAYKU U npakTuku. [. 1. bu6nuorexa [JOK
MenneneeB — y4€HbIN, IEaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPUIIATETLHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
39 VoHHas XHuieckas Casb https://m.edsoo.ru/00adac34
60 KoBaneHTHas nossipHas XuMU4ecKas Bbubmuotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HEeNoJsipHAsi XUMUYECKast bu6muorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
but6mmorekxa [JOK
62 Creneup okucneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIbHBIC bubmuoreka [JOK
peakuu https://m.edso0o.ru/00adb076
64 OKucnuTeny 1 BOCCTAHOBUTEIHU Bubmorexa HOK
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o teme bubmuoreka [JOK




«CtpoeHue aroma. XUMUYECKAsI CBS3bY

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

66 PeseprubIil ypok. O60011eHIE 1 1 bu6nuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
but6mmorekxa [JOK
67 Hrorosoe Tectipopanie ! https://m.edsogru/OOad9cb2
68 PeseprubIil ypok. O6001eHIE U | bu6muorexa [JOK
cUcTeMaTH3allis 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosnyecTBO 4yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThbI
pecypcbl
[lepuoanueckuii 3aK0OH.
| Ilepuoanueckas cucrema 1 1 0 bu6nuorexa [JOK
XUMHUYECKUX 3JieMeHTOB [[. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 0 0 bubamorexa [TOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccugukanus 1 HOMEHKIATypa | 0 0 bubmuotexa [JOK
HEOPTaHWYECKNX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKON CBSI3U U TUIIBI ] 0 0 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IloBTOpenue u yriay0OaeHue 3HaHUI 1 1 0
OCHOBHBIX pa3ZesioB Kypca 8 Kiacca»
6 Knaccudukammst xumuaeckux | 0 0 bubnuorexa [JOK
peaKIH MO pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMHUYECKON
7 eakquu. IIoHsATHE O TOMOT€HHBIX U 1 0 0 buGnuorexa LIOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTe 0 XUMUYECKOM PaBHOBECHU.
but6mmorekxa [JOK
8 @aKkTOpHl, BAUSIOLUINE HA CKOPOCTh 1 0 0

XUMHUYECKOM PCaKA U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYCCKOI'0 paBHOBECCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHLHEIC

but6mmorekxa [JOK

XJiopa

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoruanu. CuibHbIe U Cia0bIe buGnnorexa LIOK
A HHATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHrle ypaBHEHUS peakIIni buGnuorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IPEICTABICHUN buGnnorexa LIOK
puIl https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IpEeACTAaBIIEHNI 00 buGnnorexa LIOK
p . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUUECKON JUCCOIHAITIT
14 IlousTue o runponuse coien buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
O000I1IIeHNE U CUCTEMATU3ALUS
15 3gaHui 1o teme "CKopocTh buGnnorexa LIOK
\,I,? https://m.edsoo.ru/00addd12
XUMUYECKUX PeaKLuid
[IpakTuueckas padora Ne 1.
16 «Pertrenne DKCIIEPUMEHTAITBHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1auy
Kontponbhas padota No2 o teme
17 «INEKTPOIUTHYECKAST TUCCOINAIINS bubnnorexa LOK
P ' https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO0m1as XxapakTepuCTHUKa rajJoreHOB.
. bubnmoreka [JOK
18 XUMHYECKUE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2




Xnoposogopoa. CosnsiHast KUCIIOTa,

bubmuoreka [IOK

19 XUMHYECKHE CBOMCTBA, ITOJIYUdCHUE,
e https://m.edsoo.ru/00ade104
IIPUMEHEHHE
[IpaxTuueckas padora Ne 2 o reme
20 «TonyueHnne COJIAHON KUCIOTHI bubmorexa [IOK
i . N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Brluucnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIUH, eClIM OOUH U3 bubmmorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61mas xapakTepuCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKAIIMK CEPHI.
3 Haxoxnenue cepbl U €€ coeIMHEHUI bubmuorexa [IOK
B MPpUPOJIEe. XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj, CTpoeHuUE, bubmmoreka [JOK
buznyecKrue 1 XUMUIECKIE CBOMNCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTa,
25 ¢u3nueckrue 1 XUMHYECKHE CBOMCTBA Bubmrorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHNE
XHUMHUYECKUE PEAKIINH, JIEKALLNE B
OCHOBE IIPOMBIIIIEHHOTO ClIoco6a
2 MOJTYYEHUSI CEPHOM KUCIIOTHI. bu6muorexa [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIEe Cpeibl COEAUHEHUSIMU
cepbl
7 Brruncienne MaccoBOi OIM BBIXO1a bubmuoreka [JOK

MPOJYKTa peaKiuu

https://m.edsoo.ru/00adec8a




OO0mmast XapakTepuCTHKA dJIEMEHTOB
VA-rpynisl. A30T, pacnpoCTpaHeHUE

bubnuorexa [JOK

28
B Ipupojie, Gu3nvecKue u https://m.edsoo.ru/00adecabd
XUMHYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u
29 XMMHYECKHE CBOMCTBA, ITOJIyYCHHUE U bubmmorexa [IOK
’ v https://m.edso0.ru/00adf004
MIPUMEHEHUE
[IpaxTuueckas padora Ne 3 o reme
30 «IlonydeHne aMMuaKka, U3y4eHHE €ro bubmorera [JOK
. e 1Y https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€ Gu3ndecKue u bu6nuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHUS B KAU€CTBE MUHEPATbHBIX
32 o0peHnii. XMMHUYECKOE bubmmorexa [IOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUAMH a30Ta
docdhop. Oxeun bocdopa (V) n
33 (boc:l?o pHa;I Kncn(fTa (b(bprl)zn(qezzxne u bubmorexa [JOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJyUYCHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MHHEPAIBHBIX YI0OpEHUH. bubmmoreka [JOK
3arpsi3HeHUE MPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHeHHUE B
35 pu I())I[e gusnlzlec;;e U XUMHUYECKUE buGnuorexa LIOK
p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
bubanoreka [IOK
36 Oxcuzpl yraepona, ux Gu3ndeckue u 1

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




XAMHUYECKHE CBOMCTBA.
DKOJIOTHYECKUE TTPOOTIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronpHas KUCIIOTa U €€ COTN bubmorexa HOK
https://m.edso0.ru/00ac006¢c
[IpaxTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yriekucioro rasa. Bbubmuotexa [JOK
KadectBennas peaxiys Ha kKapOOHAaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHbBIE TOHATHUS 00
39 OpPraHMYECKUX BEILECTBAX KAK O buGnuorexa LIOK
https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIiiepoaa
. bubmmoreka [JOK

40 Kpemnii u ero coexpHerms https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME bubmmoreka [JOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHEHHUS»

KonTtponsHast padora Ne3 o reme
42 «BaxHeine HeMeTaIbl U UX Bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO0m1as XxapakKTepUCTUKAa XUMHUIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas cBsi3b U bubmuoreka [JOK
MeTaJlInYeCcKas KpUCTalInyecKas https://m.edsoo.ru/00ae103e
pemérka. PU3n4YECKUe CBOMCTBA
METaJIOB

44 XuMHYECKHEe CBOMCTBA METAJITIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUH psifg

https://m.edsoo.ru/00ael 156




HaIPsHKEHUN METaJlIOB

OO0mme crnocoObI MOTYYEHUS
METAJIJI0B. CHJIaBbI. BBI‘-II/ICJ'IGHI/ISI 110

45 aBHEHUSIM XUMHUYCCKUX PEeaKU bubmmorexa [IOK
M peaKtiy, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJEPKUT
npuMecHu
46 TlousTre 0 KOpPpPO3UU METAILIOB bubmmorera [TOK
pp https://m.edsoo.ru/00ae1278
bubmuoreka [IOK
47
[lenoumsie merael https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubmmoreka [JOK
Kausa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeENbHBIE METAIIBI — bu6muorexa [JOK
KaJIbIIUA U MarHuit https://m.edsoo.ru/00ael5e8
50 Bakneinme coemMHEHNS KaJIbITHI bubmmorexa [IOK
& A https://m.edsoo.ru/00ael 5e8
51 O00011eHNEe U CUCTEMATU3ALMS
3HAHUH
5 JKEcTKoCcTh BOJIBI M CLIOCOOBI €€ bubmuoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTudeckas padora Ne 6 mo Teme
53 "XEcTKOCTEL BOABI M METOEI €€ bubmmorexa [IOK
" A A https://m.edsoo.ru/00aelael
YCTpaHEHUSI
but6mmorekxa [JOK
54 A 7
THOMHHIH https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOICTBA OKCHIA U bu6muorexa [JOK
55
THAPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo but6mmorekxa [JOK




https://m.edsoo.ru/00ae1d86

OKCI/IHBI, THAPOKCUIBI U COJIN KCIIC3a

bubmuoreka [IOK

37 (IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
58 0606LEIeHHe U CHUCTeMAaTU3aIUS
3HAHUHA
[TpakTuueckas padota Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6muorexa [JOK
«BaxkHenme MeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHii, eCIi OJUH U3
60 peareHTOB J1aH B H30BITKE WIIH bu6nuorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH 0 BbIXOJA MPOAYKTa
peakiuu
61 O606HjeHHe A CUCTEMATU3aLMs
3HaHUHN
KonTtponsHast padota Ne4 o reme
62 «BaxkHenme MeTaJlJIbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bu6nuorexa [JOK
TOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6muorexa [JOK
OKPYKarIOIe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permennun bubmmoreka [JOK
AKOJIOTUYECKHX MPoOIemM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHue u bu6nuoreka [IOK

cUCTeEMaTU3alus 3HaHUN.

https://m.edsoo.ru/00ae0d0a




67 Hrorosoe tectupoBanue KoHTposb 1 Bbubmuotexa [JOK
3HAHMM. https://m.edsoo.ru/00adb33c¢c
68 PesepBublit ypok. O6001eHue 1 1 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., Octpoymos WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemienner

» Xumust, 9 kiace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

Pabouas TeTpaab no XUMuHU AJis ydanuxcs 8 kiacca.

pa6oqa;1 TCTPpaAb I10 XUMHU JIA YHAIIUXCA 9 knacca

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Mertoauueckoe mocodue sl yUUTeNe.

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POl






