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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe QeaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C Y4ETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOTo peIMeTa « XUMHUS)
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T TPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJINBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET PACIpPENEICHUE €ro Io KiaccaM M CTPYKTYPUPOBAHHE IO
pa3zenaM M TeMaMm MpPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHSI XHMUU C YUYE€TOM  MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  O0y4alolUXCs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
porpamMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3ydeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 Co/IepKaHusl.

3HaHUE XHMHH CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOopMUPYEMBbIC XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIONMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs TrI00aIbHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEH  JUIsi  CaMOpa3BUTHS U
dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIJ] B (JOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmuxcsi, HABBIKOB HMX CAaMOCTOSATEIHHOW ydeOHOW  JesTeIhbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCICIOBATEIHCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.

JlaHHBIe HampaBjieHUs B OOYYEHWU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIH  SBISETCS  IEIaroru4ecku
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHUM M HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TMOHSTUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k e€ m3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHSATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHUHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHHM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUMN
Pa3HOIO YPOBHSI:

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

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOW CBSI3H;

— TpenctaBieHUd 00 DIEKTPOIUTHYECKOM IUCCOIMAIMM BEHIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHMUS
CBOMWCTB, CTPOCHUS U BO3MOXXHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIOCOOCTBYET  (pOPMHUPOBAHUIO
MPEJICTABICHUSI O XMMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUSA B Hayke. M3ydeHWe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKaIOMUA MUPH,
«buonorus. 5—7 knaccel» U «Pu3KKa. 7 KiIaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (PopMHpOBaHHME 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHX
3HAHUNA — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHH,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpuOOIIEHNH K HAyYHbIM METOJaM T[IO3HAHUS TMPU HU3YYCHHHU BEIIECTB U
XUMHUYECKHX PEaKIHi, B (OPMUPOBAHUHN U PA3BUTHUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-NO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM >KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (OPMHUPYIOIIUM MOTHBAIMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPa3HOM JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ((dopmupoBanue oOmeNd (QYHKIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJB3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYJOBO I€ITEIbHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1[€JIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IENSIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOEHHUs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOo(duiis W HANpaBIEHHOCTU AAJIbHEUIIEro
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WUYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE 0 MeToax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesnenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHMHYECKHUX
a1eMeHTOB. [IpocThie U C0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTEeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi JoJIsi XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUMN.

@u3nvecKue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KECHHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabOpaToOpuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM O000PYAOBAaHUEM, U3YUEHUE U OIMKCAHUE
bu3NYeCKuX CBOWCTB O0pa3llOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJIECHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIKE,
KUIEHUE M KOHACHCAIUsl BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/IEHUE U
ONUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peaklui (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE kee3a ¢ pactBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILIALMS, XpoMaTorpadus, mpoBeeHue OUUCTKU MTOBAPEHHOU
coii, HAOMIOJEHWE W  ONHCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiiue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3ia€MEHT U MmpocToe
BemecTBO. HaxokneHwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwme kucmopoma. CmocoOb!



MOJIYYeHHUST KHUCIopoJa B JjabopaTopuu W TMPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTporHas MOAU(UKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakinud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHrne 030HOBOTO CIOS.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomoponxa B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyuyeHus. Kucnorsl u comnu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI.
HaceiieHHble 1 HEHaAChIIEHHBIE PAacTBOPBI. PacTBOpHMMOCTH BEHIECTB B BOJE.
MaccoBas 10J11 BEIECTBA B PACTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B mpupojae U B KU3HU 4esnoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkiatypa oxcumoB. @Dusumveckue HU XUMHUYECKHE
cBOMCcTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkinatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOoMJiIeHHe ¢ oOpasllaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojencTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAIoOB), HAOIIOACHHE OOpa3IOB BEIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pacTBOPEHUS BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3AMMOJCHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



WCCJIEOBaHNEe O0pa3l0oB HEOPTraHWYECKWX BEIMIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT M IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpalM3aluM, IOJyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JIPYTHMM W3 PAacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

[Hepuoauueckuii 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JJIUHHONEpHOAHass  (Gopmbl
[Iepronnueckoit cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. DU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cuctemnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB U Pa3BUTUsS Haykh W npaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuyeckuii IKCnepumenm:

1. u3ydeHue  oOpasloB  BEMIECTB  METAUIOB W  HEMETaJUIOB,
B3aUMOJEHUCTBUE THIPOKCUIA IMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH,
MPOBEJCHNUE ONBITOB, WJUIIOCTPUPYIOIIUX HPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuui (TOpeHue, peakluu pas3lioKeHUs,
COCUHEHHS ).

2. Mescnpeomemmnoie ceasu



Peanu3zanuss MeXnpeaMETHBIX CBSI3€M MpU HU3yYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LMKJIA.

OO01ue ecTeCTBEHHO--HAYyYHbIE TTOHATHS: HAy4YHBIM (akT, rurores3a, TEopusl,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBa, a3, GU3UYECKUE BEIUMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6mocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaJdblUHUs U MX
COCIUHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM UX AaTOMOB.

Crpoenue BemiecTBa: BHUJbl XMMHMYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEWIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HEOPTAaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEeaKIUi MO pa3IMYHbIM MPU3HAKaM (110 YUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBOMY 3 (dEeKTy, Mo
U3MEHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKHE
YpaBHEHHUS.

[lonarue o ckopoct xuMuueckol peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [IoHsITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [lonsTue 0 xumMmuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pPEaKIuh M TOJO0KEHHUE XUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ pPEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJINTEIbHO-BOCCTAHOBUTEILHOM peaKuumu. CocraBnenne YpPaBHEHUU



OKHCJIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIMM C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYeCcKo#l cBsizu. CTeneHb auccouuanuu. CHUIbHbBIE U CI1A0bIE 3JIEKTPOJIUTHI.

Peakiuu moHHoro ooMeHa. Y ciaoBUs NPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IoHSATHE O TMApOSIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISMH KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJEH
(BO3MOXXHO  HCHOJB30BAHME BUJEO  MAaTEpPHAIOB), MPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWS  peakuMid HOHHOTO  OOMeHa
(oOpazoBaHnue ocanaka, BBIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMH pa3yIoKEHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mast xapakTepuctuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [Ieso4amMu). XJIO0pOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeilmme XJIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (pumyeckue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, pu3nYecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mMe Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKInu,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsT CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKLUs Ha



cynedar-uon. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIel Ccpelnbl COENWHEHUSMHU cepbl (KUCIOTHBIE MOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIICHHUS.

OOmmast xapakTepuctuka 371eMeHTOB VA-rpyrmmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCIpPOCTPAHEHHE B MPUPO/IE,
duznyeckue u XxuMmuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuak, ero
duznyeckne 1 XMMHUYECKHE CBOMCTBA, OMyyeHUe U nmpuMenenne. Conu aMMOHus,
ux GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoJlydeHue, (PU3NYecKue U XUMHUYECKUE
CBOMCTBa (0OOIIME KaK MPEACTaBUTENs Kjacca KUCIOT U crenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHU4YeCcKoe 3arps3HeHNE OKPY KAOIIECH CPElbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepuctuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCJIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACIpOCTpaHEHUE B TpUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3AHHBIE C OKCHAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa v €€ coiu, uX (PU3MYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue W mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KAK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLIEPUH, YKCYCHas! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIAEBOAOPOAOB (yrojib, MPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKax, YriieBoJax — U UX
poid B KM3HM 4elloBeKa. MarepualbHOEe €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCANHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHeillline CTpOUTENbHbIE MaTepualbl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKlMid Ha XJIOPUJ-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIIKE (U3NUECKHE W XHUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHI (BO3MOXXHO MCHOJIb30BAHUE BUAECOMATEPHUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHMSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE TTpoliecca OOyTIuMBaHUs caxapa IMoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBICeHHOI CEpHOI KUCIOTHI, MPOBEIECHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH M HaOJIOJIeHWe MpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE € (PU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii HA MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICMCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoOJENen
KPUCTAIUTMYECKUX pemEToK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NIPOTHBOra3a, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHHE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HeEMETAIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxenus B llepmommyeckor cucreMe XuUMUYECKUX 3yeMmeHToB [J[. U
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYEeCKas: ~ KpUCTa/UIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaMpspKeHUH MeTaioB. U3nyeckre U XMMUYECKHUE CBOMCTBa MeTaiioB. OO1ue
CrocoObl Mody4yeHusi MeTamioB. [loHsATHE O KOpPpO3UM METauiOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ MX MPUMEHEHNE B OBITY U IPOMBITINICHHOCTH.

[[lenounble MeTamIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anemeHntoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIUHEHUN.

[llenouno3eMenbHbIE METAUIBI MAarHMM W KaJbLHM: TIOJOXKEHUE B
[Tepuoanueckon cucreMe xumudeckux sneMeHToB . M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJIeHHUE B Ipupoe. PU3nyecknue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliive coequHEHUS Kaiblus (OKCHJA, TUIPOKCUI, COJIH).
XKécTtrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

A'OMUHHI: TI0JI0)KeHHE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMUYECKUE CBOMCTBA allOMUHHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJTIOMUHHSL.

Kenezo: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA *kene3a. OKcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3UH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAaHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (I11), meau (I1), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kaldblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BaxHerume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mestcnpeomemmnuie ceasu



Peanuzanusi MeXIpeIMeTHBIX CBsI3ed NpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHSATUH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, MEPUOAUYHOCTb, HAOIIOECHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Marepusi, aTroM, OJCEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJYIPOBOJHUKH, JUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaAIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAaUUN W
pacLIMPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUYECKOMY
M HAay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAayKh B KM3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAAETh TOCTOBEPHOW HHQOpMaluei o
IIEPENOBBIX JOCTM)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpaxaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUHM Y4€OHBIX, TMO3HABATENBHBIX 3a7a4, BBIMOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpOLIECCE€ D3TOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBO€ IIOBEJIECHWE M MOCTYINKH CBOMX TOBapuIle C NO3UMLUHU
HPaBCTBEHHBIX H MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH Hay4YHOH KapTUHBI MHUpa, IpeICTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOJHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJMI0JAaEMbIX NPOLECCOB U SIBJICHMI,
MO3HABATENIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEpPATypOil, JOCTYHNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM U HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPAaBIEHHOCTH M YPOBHSA OOy4YeHUS B
JIaIbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUsS TIpaBWU  O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW [EATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHIMBHUIYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
IpaBuJ O€30MACHOTO MOBEICHUS MpU padoTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOXKAKOIIUX 340POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, AJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJO0AIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (OPMHPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE yYeOHbIe 1eiiCTBUA

ba3oBble J10rnyeckue aeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUSI MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
NPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMHU), HUCIOIb30BAThH
NOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHH,
yCTaHABINBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTD JIOTMUECKHUE PacCyX IeHUsl (MHIYKTUBHbIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JI€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B IMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIECINIU, UCIOJIb3YEMbIE B XUMHUH,
peo0pa3oBLIBATH MIUPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUI 3HAK (CMMBOJI 3JEMEHTAa), XUMHUueckas ¢opMmyna M YypaBHEHHUE
XUMHUYECKON peakiuu — MpU PEIICHUH Y4eOHO-IT03HABATENbHbBIX 3371a4, C YYETOM
ATUX MOJIECIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbIC
MIPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAa4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI TI0
MIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMid U MPOBEACHUIO
YUYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ylsbTaT, (opMynupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



YMEHHE MPUMEHATh Pa3InYHbIe METOJbl U 3alpOChl MPU MOHUCKE U OTOOpE
UHGOpPMAIlMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIIOJHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIQJICHUE KYJbTYPOH aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOPMAIUN U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIEI0BATENBCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KaIOLIEH NPUPOIHON
Cpenpbl.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

yMEHHUs 3ajJlaBaTh BOIpPOCHI (B XoJe Juasora W (WiIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaemMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4uu;

YMEHUS  TPEICTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTALUI0
pEe3yAbTaTOB BBHINOJHEHHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCIICOBAHNIO CBOMCTB BEMIECTB, YICOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMHU, «MO3TOBbIE IITYPMbD», KOOpPIUHAILUSA
COBMECTHBIX JCHCTBHI, OMNpeAeNeHUEe KpUTEPHEB IO OICHKE KavyecTBa
BEITIOJTHEHHOUW PaOOTHI U JPYTHE).

PerynsiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIH JAESTeNbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3aJla4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOIO pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
UCIOJIb30BaTh ¥ AaHATM3UPOBATh KOHTEKCTHI, ITPeIjiaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupuIecKue [ MpeAMETHOW o0nacTu «XUMHUS», BUIBI
JNEATEIbHOCTH 10  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHsX.

K konIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHU: aTOM, MOJIEKYJa,
XAMHUYECKUU DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiIacCu(PuKanus peakiuii: peaxiuu
COCAMHEHHUSI, pEaKUUMU PA3JIOKEHUs, pPEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOM 3deKT peakuu,
SIPO aToma, JJICKTPOHHBIA CIIOM aroMa, aToMHas OpOWTab, PaJANYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIPHAs KOBAJECHTHAs CBS3b,
VMOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JO0Js BELIECTBA
(mponeHTHas: KOHLIEHTpAIKsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MIPUMEHATH ITU MOHITUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e WCIMOJBh30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIINM;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECCKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHWs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHCTEMBl XHMHWYECKUX DJIEMEHTOB: pa3iIn4aTh MOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux snemeHtoB . WM.
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YMCIO0 IEKTPOHOB
U pacTpeeeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBRA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D PEKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIA;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MACCOBYIO JOJII0 BEIIECTBA B pACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATHh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU ESITEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMAaTH3alluio, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsl M3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUui, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICIUPOBAHHE, JKCIIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  MOJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0paTOpHbIM  000pY/IOBaHUEM, a TakKe MpaBHIiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSIMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO W COOMPAHHIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECTEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHE  OSKCIEPUMEHTHl IO
pacro3HaBaHHUIO PACTBOPOB MIEIIOYEH W KUCIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl peaKius, XUMHUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuyd,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUU HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME M  BOCCTAHOBJICHME,
aIIoTpomnus, aM(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAUIMYecKas pem€Tka, KOppo3Hs METaJUIOB,
CIJIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIeSIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUIKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
MPUMEHSTh 3TU NOHATHS MPU OMUCAHUY BELIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJI€HHUS (HOpMys
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCICHHUSI XUMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUMYHOTO COCTaBa, IIPUHAIJIEKHOCTb BEUIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1o (opmyliaMm, BUJ XUMHUYECKOH
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA 10 XMMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHCBhIBaTh W XapaKTEPU30BATh
Tabnuuynyo Gopmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «moOovHas
noarpynna (b-rpynna)», manbie ¥ OoJblIMe NEPUOAbl, COOTHOCUTH
0003HaueHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHUX
JJIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHCIO BJICKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COECIMHEHUN B
npeaenax MajblX IEPUOIOB U TJIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy YYAcCTBYIOIIMX B pPEAKLIUHU
BEIECTB, MO TEMJIOBOMY 3P (HEKTy, M0 WU3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPXKAAas ONMCaHUE
IpUMEpPaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJEKYJISPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TOJB30BAaHUSI ~ XHUMHYECKOW  TOCYIOM |
7a00paTOpHBIM  00OpPYIOBAHMEM, a TaKXKe IMpaBUia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOATBEPIKTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE ONEpPAlUd MBICTUTEIBHONU JI€ITEIbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€d — JJI1 M3Y4Y€HHUsS CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTeCTBEHHO-HAyYHbIE METOIbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHNe, MOJCIUPOBAHUE, JKCICPUMEHT (peaabHBIA U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB daekTpoHHbIe (LU(pPOBbHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuoteka [JOK
MPAKTUYECKOUN JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemtecTtBa 1 XuMHU4ecKue 15 | bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3znen 2. BaxHeiliue nmpeacTaBUTEId HEOPraHUYECKHUX BeleCTB
)1 Boznyx. Kucnopon. [lonstue 6 Bbu6muotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax 2 1 but6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bubmunoreka LIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepunoanueckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jeMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XUMHUYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CTpoeHue atoma

12| e g BuGorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunoreka LIOK
Hroro mo pasery 15 https://m.edsoc]fru/7f4l837c
Pe3epBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
Pasznea 1. BeniecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHue 3HaHUH 5 ) Bbubmuotexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [JOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! JUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Htoro no pasneny 17
Pa3zgen 2. HemeTa/sIBI M HX COeTUHEHU S
71 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as XxapakKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO1as XxapakKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa OK
’ PYTUIEL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no paszneny 25




Pa3gen 3. MeTaaabl M HX COeIMHEHUA

bu6mmoreka [IOK
B i 4
3 Obmme coficTsa METAIIOR https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
2 B 1
3 aXHEUIIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepHuaiisl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMs 3 bubmmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE

Ne aTra nudpoBLIe

Tema ypoka Koutpoabubie IIpakTuyeckue A p
n/n Bceero u3yuyeHusi  oOpa3oBaTejibHbIE

padoThI padoTsbI
pecypchl

IT .P

| peaMet XumMuu. Pojib XuMHUM B KU3HU 1 05.09.2023 bu6mmoreka [IOK
YyeloBeKa. Tela u BellecTra https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 ITo € 0 MeToIax IT03HA 1 07.09.2023

FUITHE O METONAX HOSHAMIA B XHMIH https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00OpaTOPUN U IPUEMBI | 12.09.2023 bubanorexa [HOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
q .

4 HUCTHIE BEIIECTBA E/I cMmecH. CriocoObl | 14.09.2023 Bbu6nmuoreka [JOK
pa3ziesieHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2 Eub 10K

n0IMOTEKA

5 «Pa3genenue cMmeceit (Ha epe 1 19.09.2023

ACITEHIE CM HU(H fprMEp https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
bu6nuoreka [JOK
6 ATto OJIEK 1 21.09.2023
TOMBL H MOJICKYIIRT https://m.edsoo.ru/ff0d2a6¢
X .3

7 MMUYECKUE 3JIEMEHTHI. 3HAKU ) 26.05.2023 bubmmorexa [JOK
(CHMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

8 IIpocThic U CIIOKHBIC BEIIECTBA 1 28.09.2023

POCTBIC H CHIOAHBIC BEIIECTS https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 03.10.2023 nommorexa O

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEIIECTB.

Bbu6nuoreka [JOK
10 Xumudeckas ¢popmyina. BaaeHTHOCTD 05.10.2023
popmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYCCKHX JICMEHTOB

1 OTHocHTENbHAs aTOMHAs Macca. 10.10.2023 bubmuorexa [JOK
OTHOCUTENbHAS MOJIEKYIIIPHAs Macca o https://m.edsoo.ru/ffod323c
MaccoBas 10 €CKOro

12 Bas JI0JII XUMHYECKOT 12.10.2023 bubmuorexa [JOK
3JIEMEHTAa B COCIMHEHNN https://m.edsoo.ru/ff0d350c
KonunuectBo BemecTBa. Moib.

13 JINYECTBO BEIIECTB JIb 17.10.2023 Bbu6nmuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
dOu3nYecKre U XUMUUCCKHUE SIBICHHS.

14 19.102023  Pwommorexa LHOK
XuMHYecKas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3na CJI0 OTeKa

15 pU3HAKYU U yCII BI/ISil'Ip TEKaHUs 94.10.2023 bubanoreka [HOK
XHUMUYECKHUX PEaKIun https://m.edsoo.ru/ff0d3al6
3aKOH cCoXpaHe acChl BEIIIECTB.

16 H COXPaHEHHUs MacChl BEIIECTB 26.10.2023 bubmmoreka [IOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJandecTBa, MacChl BuG 10K

nOIMOTEKA

17 BEIIECTBA 10 YPABHEHUAM XUMHYECKUX 07.11.2023

t . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmss XuMUIeCcKuX peakimii
18 (coenuHeHMsI, PA3IOKEHHS 09.11.2023 bubmorexa [TOK
A P ’ o https://m.edsoo.ru/ff0d3£34
3aMeIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIIi- Bu6 10K
noOIMoTeKa

19 sHIuKIoneauct. O6o0IeHNE 1 14.11.2023

H a Hj https://m.edsoo.ru/ff0d40c4
CcHUCTeMaTH3aIns 3HAHUI
KontponbHas padota Nel o teme

20 HTpOJbHAsI paboT o TeM 16.11.2023 bubmmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB

21 yX 21.11.2073 bu6mmoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448¢




npocToe BeuiecTBo. O30H

dusnyeckre U XUMUYECKHAE CBOMCTBA

bu6mmoreka [IOK
22 Kuciopoga (peak OKHCIIE 23.11.2023
MCIIOPOAA (PEAKIIMH OKHCICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CnocoObI OTy4YeHUsT KUCIOPO/ia B
23 71a00PATOPHUH M TIPOMBIIIJICHHOCTH 28.11.2023 bubmorexa LOK
patop P ' o https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucmopoa
TennoBoii 3pPeKT XuMUIECKOI
ea 0 eo
24 peaKIfu, MOHATH 30.11.2023 bu6nmuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUCCKUX PEAKITHIX
TomnuBo (HeThb, yroiab U METaH).
25 3ar HSHGIEI/IG(I];OS yra CITOCOOBI Zro 05.12.2023 buGnnorexa LIOK
P Ayxa, A https://m.edsoo.ru/ff0d4c4a
MPEIOTBPACHUS
[IpakTuueckas padora Ne 3 o reme Bu6 110K
nOIMOTEKA
26 «ITonyuennie u coOMpaHue KMCIOpoa, 07.12.2023
e . P PO https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTBY
Bogopox — sneme 0CTOe
7 JIOPO/T JIEMEHT U TIPOCT 12.12.2023 bu6mmoreka [IOK
BelecTsBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
duznveckue €CKHE CBOMCTBA
)3 W3UYECKHE U XUMHUYECKHE CBOMCTB 14.12.2023 Bbubnuoreka [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmuoreka [JOK
29 [ToHsATHE O KHCHIOTaX U COJIAX 19.12.2023
https://m.edsoo.ru/ff0d50d2
CrniocoObI Toryde oJiopojia
30 i bI TIOJIYYEHUS BOJOPOJA B 1.12.2023 bubmmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme Bu6 LIOK
OTeKa
31 «[Tonmydyenue u cobupanue BOAOPO/A, 26.12.2023 HOIHOTER

U3yYEHUE ETO CBOWMCTB)

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM ra30B. 3aKOH

Bbu6nuoreka [JOK

32 28.12.2023
ABoraznpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA Eu6 LIOK

noOInoTeKa

33 BEIIIECTBA ra3a o €ro N3BECTHOM 09.01.2024

- .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruncaenust 00,EMOB ra3oB O Eub 10K
HOIMoTEKA

34 aBHEHUWIO peaKIIMi Ha OCHOBE 3aKOHa 11.01.2024
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH ra30B
duznueckre 1 XUMHYECKHE CBOHMCTBA

35 16.01.2024 Puomnorexa LOK
BOJBI https://m.edsoo.ru/ff0d587a
Cocras ocuoBaununii. Ilonstue 00

36 18.01.2024 Pwomnorexa LOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE

37 1 HEHACHIIIEHHBIC PAaCTBOPHI. MaccoBas 23.01.2024 bubmorexa LIOK

= p pBL o https://m.edsoo.ru/ff0d5b40
JI0JISI BEILIECTBA B pacTBOpE
[IpakTrueckas padota Ne 5 o Teme
«[IpuroroBiaeHne pacTBOPOB C

38 PHUTOTOBJICHHE PACTBOPOB € 25012024 DwOmmorexa [IOK
OIpEIENIEHHOW MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»

KoutponsHaas padora Ne2 1o reme

39 P p 30.01.2024 bubmuorexa [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKcHapl: cOCTaB, KnacCH(pHKaIs,

40 i (pukan 01.02.2024 Bubnuoreka LIOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA BuG 10K

HOIMoTEKA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 06.02.2024
orep https://m.edsoo.ru/ff0d664¢e
OKCHJIOB
OcHOBaHUS: COCTaB, KIacCUPUKALHS
4 ) ¢uxkanus, 08.02.2024 bubmuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




IlonyuyeHue u XUMHUYECKHUE CBOMCTBA

43 JHCH 13.02.2024 Puomnorexa LOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotel: cocras, kitaccudukarus,

44 uxary 15.02.2024 Bu6nunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenne n XUMHYECKHE CBOMCTBA

45 yu 50.02.2024 bubmmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,

46 cnoco((SLIIJ oa )eHI/Iﬂ XI/IMI/I‘IZEKI/IG 22.02.2024 Bubmorexa IIOK

N yi ’ R https://m.edsoo.ru/00ad94 74
CBOMCTBa
[IpakTuueckas padora Ne 6. Perenue
IKCIEPUMEHTANLHBIX 3a7a4 110 TEME

47 p b 7.02.2024 Bbubnuoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUI
I'enernueckas CBI3b MEKIY KiaccaMu

48 ny U 29.02.2024 bu6mmoreka [IOK
HEOPTaHWYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

49 O0001Ienre U cucTEMAaTH3alNs 3HAHUHI 05.03.2024

= H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme Eub 10K
nOInOTEKA

50 "OCHOBHBIE KJIACCHl HEOPTaHNYIECKUX 07.03.2024

. P https://m.edsoo.ru/00ad9¢la
COEeTUHEHUH
[TepBbIe MOMBITKH KIacCUPUKATII
51 XUMHYECKHX djIeMeHTOB. IloHsaTHE O 12.03.2024 Bubmorexa IIOK
' A https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHbIX JIEMEHTOB
IIepnoarueckuii 3aK0H U BuG OK
HOINOTEKA
52 [leproauueckasi cucteMa XUMHYECKUX 14.03.2024 1
https://m.edsoo.ru/00ada52¢
snemeHnToB 1. Y. MenaeneeBa
Bbubnnoreka [IOK
53 IIepuonsl, rpynmel, NOATPYIIIILI 19.03.2024 nosmorexa I

https://m.edsoo.ru/00ada52¢




Crpoenue atromoB. CoCcTaB aTOMHBIX

Bbu6muoreka [JOK

54 21.03.2024
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTpOHHBIX 000JI0YeK Bt OK
oTEKa
55 aTOMOB 3JIeMeHTOB [lepuoanueckoi 02.04.2024 nommoreka [
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
DJIEMEHTA 110 €r0 MOJI0KEHUIO B
56 N 04.04.2024  Dwommorera LIOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanyeckoro 3akoHa s
a3 a a N
57 pa3BUTHS HAYKH I/I"Hp f(TI/IKI/I Jil| 09.04.2024 bubanorexa [HOK
MenpeneeB — y4€HbIN, MEIArOT U https://m.edsoo.ru/00ada96¢
rpaKJIaHUH
DIIEKTPOO aTeJIbHOCTH aTOMO
53 JEKTPOOTPULIATEIBHOCTh ATOMOB 11.04.2024 bubmmoreka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nuoreka [JOK
59 Honnas xuMudeckas cBsI3b 16.04.2024
https://m.edsoo.ru/00adac34
KoBanenTHas no a ecka
60 BaJICHTHAS MOJISIPHAS XUMUYECKas 18.04.2024 bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHas HenonsapHas XUMHU4IecKas
61 P 23.04.2023 Promorera [OK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHns OKUCIEHUS 25.04.2024
https://m.edsoo.ru/00adae28
OKHCIUTEIFHO-BOCCTAHOBUTE e
63 KHCIIUTEIbHO-BOCCTAHOBUTEIbHBI 30.04.2024 bubmnorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCINTEIN U BOCCTAHOBUTEIH 02.05.2024
https://m.edsoo.ru/00adb076
65 Kontponbhas padota Ne4 o Teme 07.05.2024  bu6numoreka [JOK




«CTtpoenue atoMa. XuMUUYECKasi CBA3b»

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

66 PesepBHbIit ypoK. O6o6111eHHe " | 14.06.2024 bubanorexka HOK
cucTeMaTu3alus 3HaHuU https://m.edsoo.ru/00adb33c

67 PesepBHbIit ypoK. O6o6111eHHe u | 16.05.2024 bubmmoreka [JOK
cHUCTeMaTHu3anus 3HaHUN https://m.edsoo.ru/00ad9cb2
P I .

68 €3€pBHBIN YpOK 0606111eHHe u ) 21.05.2024 bubmmoreka [IOK
cUcTeMaTu3alus 3HaHUU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuecTBOo 4acoB

Ne Hdara JJIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero U3ydeHHs: 00pa3oBaTeJIbHbIC pecypChl
padoThI padoThI
IIepnonrueckuit 3aKoH.
Ilepuoauueckast cuctema
1 pUOL 1 05.09.2023 bu6mmoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB bu6mmoreka [IOK
2 1 07.09.2023 PHomHorexall
XUMHUYECKHUX JIEMEHTOB https://m.edso0.ru/00adb6b6
IIEPBBIX TPEX NEPUOOB
Knaccudukanus n Eub 10K
noImoTeKa
3 HOMEHKJIaTypa 1 12.09.2023
P https://m.edsoo.ru/00adb7e2
HEOPTraHUYECKUX BEILECTB
Bunasl xumMnueckoii CBs3H BuG 10K
noIMoTeKa
4 Y TUTBI KPUCTATUTMYECKHUX 1 14.09.2023
. p https://m.edsoo.ru/00adbac6
peEToK
KonTtponbHast padora Nel https://infourok.ru/kontrolnaya-rabota-po-
o TeMe «IloBTopenue u himii-povtorenie-i-uglublenie-znanij-
5 yriyoJieHue 3HaHUH’ 1 1 19.09.2023  osnovnyh-razdelov-kursa-8-klassa-
OCHOBHBIX Pa3/IeiiOB 6769233.html
Kypca 8 kiacca»
Knaccudukanus Eub 10K
noImoTeKa
6 XUMHYECKHUX PEaKIUi 10 1 21.09.2023
peaktl https://m.edsoo.ru/00adbcb0
pa3IMYHBIM IPU3HAKaM
7 [TonsTe o ckopoctu 1 26.09.2023  bu6numoreka [IOK




XAMHUYECKOU PEaKLUH.
[ToHsiTHE O TOMOTEHHBIX U
TETEPOre€HHBIX PEAKIMIX

https://m.edsoo.ru/00adbe9a

IlousTre 0 XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIIOLLIME HA CKOPOCTh

bu6nuoreka [JOK

8 . 28.09.2023
XHUMUYECKOU PEAKIINU U https://m.edsoo.ru/00adc28¢c
[IOJIOKEHUE XUMUYECKOTO
paBHOBeCHS
OKHCIUTEIBHO- Eub 10K
noJIImoTeKa
9 BOCCTAaHOBUTEIILHEIE 03.10.2023
https://m.edsoo.ru/00adcade
peakiuu
Teopus
IEKTPOJIUTUUECKON
10 P 05102023 PromoTera [OK
muccormanuu. CUIbHBIE https://m.edsoo.ru/00adcd68
U ClIa0bIe DIIEKTPOIIUTHI
HounHrle ypaBHEHUS
11 ° P 10102023  Promorexa ITOK
peakuuu https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA
KHCJIOT U OCHOBAaHUH B Eub 10K
noInoTEKA
12 CBeTe IpeACcTaBIeHUI 00 12.10.2023
pelt . https://m.edsoo.ru/00add5d8
AMEKTPOITUTUYECKOM
IUCCOLIAIUU
XUMHYECKHE CBOMCTBA
COJICH B CBETE Eub 10K
noInoTEKA
13 [IPEICTABIEHUNA 00 17.10.2023
pelt . https://m.edsoo.ru/00add8b2
AMEKTPOTUTUYECKOM
IUCCOLIAIUU
14 [TonsiTue o ruapoIU3E 19.10.2023  bub6aumoteka [JOK




coJien

https://m.edsoo.ru/00add9d4

O000meHne n

bu6mmoreka [IOK

15 . 24.10.2023
cucTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00addd12
[TpakTtraeckas padora Ne

16 1. «Pemenue 56.10.2023 bu6nuoreka [JOK
KCTIEPUMEHTAITBHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KontponbHas padorta Ne2
o TeMe

17 «ONEeKTPOIUTHYECKAS 07.11.2023 bubmmoreka [JOK
JUACCOIIHAIINSL. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIUU B
pacTBopax»
OO6mras XxapakTepUCTHKA

13 ranc:reHOB. XuMHYECKHE 09.11.2023 bubmuorexa [JOK
CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
Xnopoogopon. ComnsiHast

19 KI/ICJ\:IOTa, XHMHUYECKHUE 14.11.2023 bu6nuoreka [JOK
CBOMCTBA, TTOJYYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[MpakTuueckas padora No

20 2 mo Teli/[e «Ilonmyuenue 16.11.2023 bubmmoreka [JOK
COJISIHOM KUCHOTHI, https://m.edsoo.ru/00ade348
M3y4EHHE €€ CBOMCTBY»
Brrunciaenus mo

21 YPaBHEHUSAM XUMHYECKHX 51.11.2023 bubmmoreka [IOK

pEeaKInii, €CJIK OJIUH U3
peareHTOB J1aH B U30BITKE

https://m.edsoo.ru/00ade4 88




22

OO1m1ast xapaKTepUCTHKA
3neMeHTOB VIA-rpynmsl

23.11.2023

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade64a

23

AmnoTponHsie
MOJU(PUKAIIIH CEPBI.
Haxoxnenue cepsl u e€
COEIMHEHUI B IIPUPOJIE.
XUMHUYECKUE CBOMCTBA
cepsl

28.11.2023

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopo1, CTpOEHHUE,
dusnueckue u
XAMHYECKHUE CBOMCTBA

30.11.2023

Bbubnuoreka [JOK
https://m.edsoo.ru/00ade802

25

Oxcunpl cepol. CepHas

KUCIIOTa, (U3NYECKUe U
XUMHUYECKHE CBOMCTBA,

MIPUMEHEHUE

05.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XUMHUYECKUE PEAKIUU,
JeXKallue B OCHOBE
MPOMBIIIIEHHOTO
crioco0a Mmoyy4eHus
CEpPHOM KHUCJIOTHI.
XUMHUYECKOE 3arpsiI3HEHUE
OKpYKaoIle cpebl
COEIMHEHUSIMU CEPBI

07.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

Briaucienne MmaccoBoit
JI0JIM BBIXOJA MPOAYKTA
peakiuu

12.12.2023

bu6nuoreka [JOK
https://m.edsoo.ru/00adec8a

28

OO1m1ast xapaKTepUCTHKA
3JIEMEHTOB V A-TrpyIIBbl.
A3o0T, pacipocTpaHEeHUE B

14.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab




npupoze, Gpuzndeckue u
XUMHUYECKHUE CBOMCTBA

29

AmMHaK, ero punveckue
1 XUMHYECKHE CBOMCTBA,
MOJTyYeHUE U
IPUMEHEHUE

19.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

30

[TpakTuueckas padota No
3 o teme «llonydyenue
aMMMaKa, U3y4YeHHE €ro
CBOWCTB»

21.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

31

A3oTHas KHCI0Ta, €€
buzndeckue u
XMMHYECKHE CBOMCTBA

26.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

32

Hcnonb30BaHne HUTPATOB
U COJIEd aMMOHUS B
KauyecTBE MHUHEPATbHBIX
ynoOpeHuit. XuMu4ueckoe
3arpsi3sHEHUE
OKPYKaroILEe Cpebl
COCIMHEHUSIMU a30Ta

28.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcnn pochopa
(V) u dochopnas
KHCIIO0Ta, (U3NYECKUe U
XUMHUYECKHE CBOMCTBA,
MOJTy4YeHUE

09.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue
docdaroB B kauecTBe
MHUHCPAJIBHBIX
ynoopeHuii. 3arps3HeHue

11.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20




IIPUPOJHON Cpebl
dbocdaramu

VYraepon,
pacrpoCTpaHEHHUE B

bu6mmoreka [IOK

35 16.01.2024
npupoze, puzndeckue u https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Okcunpl yriaepoaa, ux
¢duznyeckue u

36 XUMHYECKHE CBONCTBA. 18.01.2024 bubmuorexa [JOK
DKOJOTUYECKHUE https://m.edsoo.ru/00adfebe
po0JIeMbl, CBS3aHHBIE C
okcusom yriepoaa (IV)

37 VronpHas KuciaoTa u eé 53.01.2024 bubmuorexa [JOK
COJI https://m.edsoo.ru/00ac006¢
[Tpaktrueckas padora Ne
4 o Teme "llonmyuenue BuGmiorexa LOK

38 YTJIEKUCIIOTO rasa. 25.01.2024 httos:/m.cdsoo.ru/00ae027e
KauecTBenHnas peakuus
Ha kapOoHaT-nOH"
ITepBonavanbHbIE
HOHSATHS 06 bu6mmoreka [IOK

39 OpraHUYECKHUX BEILECTBAX 30.01.2024 https://m.edsoo.r/00ac054e
KaK O COCIMHEHUSIX
yriepoja

40 Kpemnwuii u ero 01.02.2024 bubanorexa [HOK
COECINHEHUS https://m.edsoo.ru/00ac080a
[IpakTuueckast pabora Ne Bu6miorexa LIOK

41 5. Pemenue 06.02.2024

OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/00ae0bf2




3a7a4 10 TEME
«Baxuenme HeMeTaUIb
1A UX COECIUHEHUS)

42

KonTtponbsHas padota Ne3
o TeMe «Baxkueiimme
HEMETAJLIBI U UX
COCIUHCHUS

08.02.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae0e18

43

OO1m1ast xapaKTepUCTHKA
XHUMUYCCKHX DJICMCHTOB
— MCTAJIJIOB,
Meramndeckas CBSI3b U
MeTaTn4decKas
KpHUCTaJUIMYECKas
pemérka. Pu3nyeckue
CBOICTBA METAJIJIOB

13.02.2024

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ael103e

44

XUMHUYECKUE CBOWCTBA
METaJIJIOB.
DIIEKTPOXUMHUYECKUH P
HanpsHKEHUH METAILIIOB

15.02.2024

bu6nuoreka [JOK
https://m.edsoo.ru/00ael156

45

OO011ue crmocoobl
MOJIYYSHUS] METAJIOB.
CmnaBel. Beraucienuns mo
YpaBHEHUSAM XUMHUUYECKHUX
pEeaKInii, €CJIM OJIUH U3
peareHTOB COJEPIKUT
npuUMecH

20.02.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ael 156

46

[TonsiTHE O KOPPO3UU
METaJIJIOB

22.02.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ael1278

47

IIenounkie METaLIbI

27.02.2024

Bbu6nuoreka [JOK




https://m.edsoo.ru/00ae14b2

OKcuabl U THAPOKCHUTBI

bubmuorexa [JOK

48 29.02.2024
HATPUA U KAIHS https://m.edsoo.ru/00ae14b2
[[lenoyHno3eMenbHBIE BuG 110K
nonMmoTeka
49 €TaJIbl — KaJIbIIUH 05.03.2024
Met J\I,H b https://m.edsoo.ru/00ac15¢8
MarHui
50 Baxnueiimme coeauHEHUS 07.03.2024 bubmnorexa [JOK
KaJbIIUs https://m.edsoo.ru/00ael5e8
51 0O0001eHne n ) 15.03.2024 https://urok.1sept.ru/articles/617035
cHUCTeMaTu3aIus 3HaHUI
e
57 GCTKOCTI::. BOJIbI M 14.03.2024 bubmuorexa [JOK
CIOCOOBI €€ yCTpaHeHUs https://m.edsoo.ru/00ae1886
[Tpaktrueckas padora Ne
53 6 1Mo Teme "}KéCTIiOCTB 19.03.5024 bubmuorexa [JOK
BOJBI U METOIbI €€ https://m.edsoo.ru/00aclae8
ycTpaHeHUs"
bu6mmoreka [IOK
54 A 7| 21.03.2024
FIOMIHIH https://m.edsoo.ru/00aeclc64
Amdore € CBOMCTBA
55 M(dOTepHBIE CBOKCTB 02.04.2024 bubanorexa [HOK
OKCHJIa U TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kenezo 04.04.2024
https://m.edso0.ru/00ac1d86
OKcuabl, THAPOKCUIBI U
bu6 OK
57 conmm xkene3a (1) u 09.04.2024 nommorexa [
https://m.edsoo.ru/00ae35¢6
xenesa (I11)
0606
58 ODIHICHHE 1 . 11.04.2024
cHUCTeMaTu3aIus 3HaHUI
59 [IpakTuyeckas pabora Ne 16.04.2024  bubnunoreka LIOK




7. Pemenune
AKCTICPUMEHTATBHBIX
3aJ1a4 10 TEME
«Baxnennme MeTalIbl B
X COECIVHEHU

https://m.edsoo.ru/00ae3de8

Brraucnenus mo
YpaBHEHUSAM XUMHUUYECKHUX
peaKIuii, €CJIM OJIUH U3
peareHTOB J1aH B U30BITKE

bu6mmoreka [IOK

60 18.04.2028
WA COAEPKUT MPUMECH. https://m.edsoo.ru/00ae1750
Brrunciaenus MmaccoBoi
JIOJIA BBIXOJ1a MTPOJTYKTa
peakiuu
O06o06micHNE U
61 = . 23.04.2024
CHCTEeMAaTH3alMsl 3HaHUH
https://vk.com/doc560279036 6589932827?
KontponpsHas padora Ne4 )
. hash=9cy7xeoKs1Kqv5dTG3BTevi5EX
o TeMe «BaxkHeie
62 25.04.2024 | coJERmzXheOysp01lw&dl
erai
MOETAILIBE I X ~YHWWdUq5bjZGsripTIU
COC/QMHCHHI 125txtX1MDRke5le40hxLzpH
BemiectBa u maTepuansl B BuG 10K
nOInoTEeKA
63 MMOBCEITHEBHOM KU3HU 30.04.2024
. https://m.edsoo.ru/00ae3f50
YyeJioBeKa
XHUMHUYECKOE 3arps3HeHUe
64 g p 02.05.2024 bubmuorexa [JOK
OKPY’KaroLle cpenbl https://m.edsoo.ru/00ae4270
Po ere
65 Jb XUMHUU B PELIICHUN 07.05.2024 bubnuoreka [IOK
9KOJIOTHYECKUX MTPOOIEM https://m.edsoo.ru/00ae4270
Pe3epBHBIN ypOK.
66 P yp 14.05.5024 bubmuorexa [JOK

0O000meHue n

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




cucTeMaTu3alus 3HaHu!
Pe3epBHBIil ypoK. Eub 1IOK
nOINOTEKA
1 16.05.2024
67 O6obmenHe u . https://m.edsoo.ru/00adb33c
cucTeMaTu3alus 3HaHu’
Pe3epBHbIil ypoK. Eub 1IOK
nOINOTEKA
68 00600 1 20.05.2024
obtierme 1 . https://m.edsoo.ru/00ad9cb2
cUCTeMaTH3aIus 3HaHui
OBIIEE KOJIMYECTBO 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne»2022 .
» Xumus, 9 kiace/ I'abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A.,

AxrmmmonepHoe obmiectBo «M3aatenberBo «lIpocemenne»2022 r

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
1. l'a6puensu O. C., Bockob6oitnukosa H. I1., SurykoBa A. B. HactonbHast kHura
yaurtens. Xumus. 8 ki1.: Metoaudeckoe nocooue. - M.: Jlpoda, 2021.

2. l'abpuensn O. C., SAmykoBa A. B. Tetpaap as 1a00paTOpHBIX OMBITOB U
npakTuueckux pabot. 8 ki1. K yuebnuky O. C. 'abpuensina « Xumus. 8 Kiaccy.
M.: dpoda, 2022.

3. I'abpuensu, O. C. Meroaunueckoe nmocodue k yueonuky O. C. ["'abpuensna
«Xumus». 8 kiace / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 109.

4. T'abpuensH, O. C. Metonuueckoe mocodue k yueOnuky O. C. ['abpuensna
«Xumusy. 9 xkmacc / O. C. T'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : rexHonorndeckue kaptol K yueouuky O. C. 'abpuensina «Xumus. 8
KJ1acc» : Metonuueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020
6. Xumus : TexHojgornueckue kapTol Kk yueOHuky O. C. IN'abpuensna «Xumus. 9

KJ1acc» : MeToauueckoe nocodue / JI. . Acanoa. — M. : lpoda, 2018



7. Xumus. 8 xi1.: KouTposasHble U mpoBepouHbie padoThl kK yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u

ap. - M.: Ipoda, 2022. nanHbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

http://www.chemnet.ru I'azeta «Xumus»

http://him.1september.ru Enunas xomnekuus L{OP: [IpeameTHast KomueKIus
«XuMusD

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-HayUHbBIE
sKcriepuMeHThl: xumusi. Komnekiust Poccuiickoro o01eo0pa3oBaTensHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas ouMuana mKoJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Oprannyeckas XuMus: JIEKTPOHHBIA YUYCOHUK JIJIs
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: JIEKTPOHHBIN YUeOHUK
http://www hemi.nsu.ru OTKpBITEIN KOJUIEIK: XUMUS
http://www.chemistry.ru JluctanuinoHHast OTMMIIHA/IA IO XUMHH:

TEJIEKOMMYHUKAIIMOHHBINA 00pa30BaTeIbHBIN MPOEKT



