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HOACHUTEJBbHASA 3AIINCKA

[IporpaMma 1O XWMHUHM Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs
cCocTaBlieHa Ha OCHOBe TpeOOBaHMH K pe3yslbTaTaM OCBOEHMsSI OCHOBHOM
o0pa3oBaTeNbHOM MpOoTrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus, MpeCTaBICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe QeaepalbHON pabodeil TporpamMmbl
BOCIIMTAHUS U C YYETOM KOHLEINIUH IpernoaaBaHus y4eOHOro npeamera « Xumus»
B 00pa3oBaTeNlbHbIX opraHu3alusax Poccuiickoii @enepanui.

[Iporpamma mo xumuu Oa€T NpeACTaBI€HHE O LeJsX, OoOlied cTpareruu
oOydeHHs, BOCIHTAHHAS W Pa3BUTHUS OOyYaIOUIMXCA CpelCcTBaMU y4eOHOro
npenMeTa, — yCTaHaBIMBAaeT  O0s3aTeNnbHOE  MpeIMeTHOe  COoAepKaHHe,
npelycMaTpuBaeT paclpeesieHde ero Io KiaccaM M CTPYyKTypUpOBaHHME IO
paszenaM M TeMaM MpOorpaMMbl 0 XUMHH, OINpeAeseT KOJIUYeCTBEHHbIe U
KayeCTBEHHbBIE XapaKTePUCTUKHU CoZiepKaHus, PEKOMEHIYEMYIO
MOCNIEOBATEIPHOCTh  M3YYEHUS XUMHH C Y46TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3eil, JIOTWUKM Yy4eOHOro Impolecca, BO3PACTHBIX
ocoOeHHOCTell  oOydaroIuxcsi, OmpefeNseT BO3MOXHOCTH IpeaMmeTa Juis
peanuzanMu TpeOOBaHMN K pe3ysibTaTaM OCBOEHMsI OCHOBHOH 00Opa3oBaTellbHOI
nporpaMMbl Ha YpOBHE OCHOBHOTO 001ero o0pa3oBaHMs, a Takxe TpeOOBaHUH K
pe3ynpTaTaMm oOydeHHUs XUMUU Ha yPOBHE IeNeil n3yueHus MmpeaIMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-IIO3HABATEJIbHOM JEsITeNbHOCTH OO0YyYarollerocsi MO0 OCBOEHUIO
y4eOHOro coepKaHus.

3HaHMe XUMHM CIY)KUT OCHOBOM 11 (OpPMUPOBAaHUS MHUPOBO33PEHUS
oOydJaroIerocsi, ero MpeICcTaBICHU O MaTepuaibHOM €IUHCTBE MHpa, BaXHYIO
ponb urpaioT (GopMmHupyemble XUMHeH MpeJCTaBIeHUsS O B3aHMMOIIPEeBpAILEHUSIX
SHEPruu U 00 HBOJIIOLMU BELIECTB B MPUPOJE, O MyTAX pelleHUs TI00albHbIX
npobsieM YCTOWYMBOIO pa3BUTHUSI 4ellOBeYeCTBa — ChIPhEBOM, dHEpPreTU4ecKoi,
MUIIEBOX U 3KOJOTHYECKOW Oe30MacHOCTH, MPOOIeM 3IpaBOOXpaHEHUSI.

N3yuenune xummn:

CIOCOOCTBYeT  pealu3allid  BO3MOXKHOCTEH  IUIsI  CaMOpa3BUTUA W
(GbopMHpOBaHUs KyJIbTYpPbl IUYHOCTH, €€ 0011el U PYyHKIMOHATIbHONW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBaHHE MBIIIJIEHUS] U TBOPYECKUX CIOCOOHOCTEH
oOydaromuxcsi, HaBBIKOB HX CaMOCTOSITENIBHOM  y4eOHOW  JesTeIbHOCTH,
SKCIIEPUMEHTAIbHBIX W HCCIIEJOBATEILCKAX YMEHHH, HEOOXOAMMBIX KaK B
MOBCE/IHEBHOM JKM3HMU, TaK U B IPO(HECCUOHATIBHON AesITeIbHOCTH;

3HAKOMHUT CO CHEeLM(PHUKON HayyHOro MBIIUICHUS, 3aKiaJblBaeT OCHOBBI
LIEJIOCTHOTO B3IJIs[]a Ha €IMHCTBO MPUPOBI U YEJIOBEKA, SIBISIETCS] OTBETCTBEHHBIM
3TarnoM B (HOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IrPpaMOTHOCTH 00y4aroImunXcs;



CrocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-
Hay4YHBIM 3HaHUSM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTUYECKOE
o0OpazoBaHue 00y4JarOIINXCS.

JlaHHble HampaBjeHHs] B OOYyYEeHUM XHMHUU OOecrnedyMBaroOTCsl Crelu(pUKon
colep)kaHus  ydyeOHOro mpeameTa, KOTOPbIM  siBIsieTcs — MeJaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOi HAYKH XMMHU Ha OMpPEeIEHHOM JTare eé
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIero 0Opa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOY4YaloIIMMHUCS CHUCTEMbl MEepBOHAYAJIbHBIX MOHITUM XWMUHU, OCHOB
HEOPraHUYECKOM XMMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IIOHATUN
OpPraHU4YeCKON XUMUH.

CtpyKTypa comepaHHUsl TMpOTpaMMbl 10 XUMUU C(HOPMHUPOBaHA Ha OCHOBE
CUCTEMHOTO mnoaxona K e€ usydeHuro. ColepkaHue CKIAIbIBACTCSI U3 CUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI [IOHATUN O XUMUYECKOU
peakuuu. OOe 53TH CHUCTEMBbl CTPYKTYpPHO OpraHU30BaHbl [0 MPUHUUITY
[IOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOI0 YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepuognyeckoro 3akona JI. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMMUU;

— Y4EHHS O CTPOCHHMH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3JIEKTPOJUTHUYECKON JOHUCCOLMAalMy BELIECTB B
pacTBoOpax.

TeopeTnueckne 3HaHHWS PACCMATPUBAIOTCA HAa OCHOBE 3MIIUPUYECKU
MOJyYE€HHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIE0BATEIBHO OT OJJHOTO
YPOBHA K JApPYyromy, BBIMONHSS (QYHKIUA OOBSCHEHUS U TPOTHO3UPOBAHHMS
CBOWCTB, CTPOE€HMSI U BO3MOYKHOCTEW NMPAKTUYECKOTO NPUMEHEHMS M TOJIyYeHUs
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMmbl IO XHMHHM  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEICTABICHNUS] O XUMUYECKONW COCTABIIAIOIIEN HAyYHON KapTUHBI MUpPA B JIOTHKE
€€ CHCTEeMHOM NpHUPOIBI, LEHHOCTHOIO OTHOILIEHHWsS K HAay4YHOMY 3HAHHUIO H
METOJlaM IO3HAaHWS B Hayke. V3ydyeHWe XUMHM NPOUCXOOUT C IPHUBICYEHUEM
3HaHUW W3 paHee U3YyUYEHHbIX Y4eOHbIX mpeameToB: «OKpyXaoUil MUp»,
«buosorus. 5—7 kinacce» U «Pusuka. 7 Kiace».

[Ipy wu3ydeHHH XUMUU TPOUCXOIUT (HOPMHpPOBAHME 3HAHUKA OCHOB
XUMHYECKOH HayKHd KaK 0OJIaCTH COBPEMEHHOI'O €CTeCTBO3HAHUS, MPAKTUYECKOU
JEATEeIbBHOCTU 4YeJI0BEKAa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOHN KYJIBTYPBI.
3amaya y4yeOHOro IpenMeTra COCTOUT B (OPMHUPOBAHUU CUCTEMBI XUMHUYECKHUX
3HaHUN — BaKHEHIINX (DaKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH,
JOCTYMHBIX 0000IIEHNH MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B



OpUOOIIeHNHM K HAyYHBIM METOJaM T[IO3HAaHWS TPU HW3YYCHHH BeIIeCTB U
XUMHYECKHUX Peakiuii, B (OpMUPOBAHUHN U PA3BUTHUU MMO3HABATENbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABaTeNbHOM U y4eOHO-HCCIeI0BaTeIbCKON
JesTeJIbHOCTH, OCBOCHMM TpaBMJI 0e30MacHOro oOpallleHusi C BellecTBaMH B
MOBCETHEBHOM JKU3HHU.

[Tpn m3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOTO OOIIETro 0O0pa30BaHUs BakKHOE
3HaueHue MpUoOpeNn Takue 1eld, Kak:

— (opmupoBaHHe WHTEIUIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caMoOOpa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIbHOMY MPUHSITHIO pPEIlIeHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJIeHHOCTh OOy4YeHHMs] Ha CHCTeMaTH4eckoe MpuoOIIeHue
oOydaromuxcsi K CcaMOCTOATEIbHOW IM03HABAaTeIbHOW eATENbHOCTH, HAyYHBIM
MeTo/JaM TMO3HaHUs, (GOPMHUPYIOLUIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHne ycloBUH, CTOCOOCTBYIOIINX MPHOOPETEHUIO 00YUYaIOLUMUCS
OTbITAa Pa3HOOOPA3HOW AESITeNbHOCTH, TMO3HAHHWS W CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEpCAIbHOE 3HAuUeHHUe s
Pa3IUYHBIX BUJIOB ACSITEIbHOCTH;

— QopmupoBanue oOmeld (QyHKIUOHAIBHOW U eCTeCTBEHHO-HAy4YHOM
IrPaMOTHOCTH, B TOM UHCJI€ YMEHHUHA OOBSICHATH U OLEHUBATh SIBICHUS
OKpY’KaloIIer0o MHpa, WUCIONB3YysS 3HAHWS U OIbBIT, MOJXy4YeHHbIE NP H3yHYeHHUU
XUMUHU, TPUMEHSITh MX TMpU pelleHHH MNpodiieM B TOBCEIHEBHOW KU3HU W
TPYJIOBOH eI TeIbHOCTH;

— (¢dopmupoBaHre y OOydYalOIIMXCS TyMaHUCTUYECKUX OTHOUICHHH,
NOHMMAaHUS LEHHOCTH XUMHUYECKHX 3HaHUW JUIsi BBIPAOOTKH HKOJIOTHYECKU
[eJIecCO00pa3HOro TOBeACHUsS B OBITY W TPYIAOBOH NEATEIHHOCTH B LEJAX
COXpaHEHUs CBOETO 3/I0POBBS U OKpYKarollel MPUPOIHONA Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIlleYeIOBeYeCKUX ILIEHHOCTEeH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(MUIIS M HANpPaBIEHHOCTH AalbHEHIIIETo
oOydeHwus.

OO6miee 4uCIO YacoB, OTBEAEHHBIX JUIsi M3Y4YEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlellt0), B 9 kiiacce — 68 4yacoB (2 yaca B HEJIEINO).



COAEPXAHME OBYUYEHUASA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE MOHATHS

IIpeamer xumun. Ponp XMMUK B )KM3HU 4YellOBEKAa. XUMUS B CUCTEME HayK.
Tena wu BemjectBa. Du3Mueckue CBOMCTBA BelIeCTB. ArperaTHOe COCTOSHUE
BelllecTB. [loHsATHE O MeToJgax MO3HAHWS B XMMHM. UUCThle BelllecTBAa U CMECH.
Crniocobbl pa3zieneHnus cMeceil.

ATOMBI ¥ MOJEKyJIbl. XHUMHUYECKHe dieMeHTbl. CUMBOJIBI XUMHYECKUX
sneMeHTOB. [IpocThie u cioxHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHUE.

Xumudeckas ¢opmyia. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OrtHocutenbHas MoJeKyJsipHas macca. MaccoBasi 0JIsl XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUH.

KonunuectBo BemectBa. Monb. MonspHas macca. B3auMocBsi3p KOIMYECTBa,
Macchl M 4YHUCIa CTPYKTYpHBIX eIuHHUIl BemlecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COeTMHEHUH.

dusnyeckre U XUMHUUYECKHE SBJIEHUS. XUMHUYECKasl peakluus U e€ MpU3HaKH.
3aK0H COXpaHEHHWS MacChl BEIIeCTB. XWMHUYeckue ypaBHeHus. Kiaccudwukarms
XUMHUUYECKUX peaklnil (CoeIMHeHUs], Pa3I0oKeHusl, 3aMelleH s, 0OMeHa).

Xumuyeckuii IKchepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B jJabopaTopuu U
npuémMamu obOpallleHus ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, W3YUEHUE U OINKCAHUE
¢u3NYeCKUX CBOMCTB OOpa3lOB HEOPraHWYEeCKUX BEIIeCTB, HaOJOJCeHUE
¢u3ndeckux (TIaBJeHUWE BOCKA, TasHUE JIbJa, pPacTUpaHHe caxapa B CTYTIKE,
KUMEeHUe M KOHAEHcAlUsl BOAbI) U XMMHUYECKUX (TOpeHHe CBeYH, MpOKaJTuBaHUE
MEJHOM MPOBOJIOKU, B3aUMOJIEHCTBHE Mejla ¢ KUCIOTON) sIBJIeHUH, HaOMoeHre U
ONUCaHWe NPU3HAKOB MPOTEKaHUsS XUMHUYECKUX peakluil (pa3iioKeHue caxapa,
B3aMMOJICCTBUE CEPHON KHCIIOTHI C XJOPUIOM Oapusi, pazioXeHHe THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMojieicTBUE xene3a ¢ pactBopom conu meau (1),
U3ydeHue CIOCOO0OB pa3fesieHHs] CMecei: ¢ MOMOIIbI0 MarHuTa, (uiIbTpOBaHUE,
BbINIapUBaHue, AUCTUILISALMS, XpoMaTorpadus, mpoBeeHne OUUCTKU MOBapeHHOMN
conu, HaOIIOJeHWe U ONUCaHHWe  Pe3yjbTaTOB  MPOBEJEHUS  OIBITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXpPaHEHWsI MAacChl, CO3JaHHWe Mojelield MOJIeKyl
(1mapocTepKHEBBIX ).

Ba:xHelimue npeacTaBUTe I HEOPraHNYeCKHX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopon — sjaeMeHT U mpocroe
BemecTBO. HaxokneHwe Kuciopoja B Tpupoje, (pu3nydeckne W XUMUYECKHE
cBorictBa (peakmuu ropeHus). Oxcuzapl. [lpumenenwme kucmopoma. CmocoObI



MOJyYeHUs] KHUCJIOpoJa B JabopaTopud U MOpombllieHHOCTUH. Kpyrosopot
Kuciopoza B mpupojie. O30H — aioTporiHasi MoaAuQUKaIus KUCIopoa.

TennoBoi »ddeKT XUMHUUECKOW peaklud, TEPMOXUMUYECKHe ypaBHEHUS,
9K30- M DHAOTEpPMHUYECKHE peakUWH. TOIMIMBO: yrojlb M METaH. 3arps3HEeHHe
BO3/lyXa, yCUJICHHE MMapHUKOBOTro 3 dekTa, pazpyllueHrne 030HOBOTO CIIOSI.

Bonopon — nsneMeHT u mpoctoe BemiecTBO. HaxoxaeHwe Boaopoja B
npupozae, GU3NYECKHe W XUMUYECKHE CBOWCTBA, MPUMEHEHWEe, CIIOCOOBI
nonyyeHus. KucinoTsl u conu.

Monsipablii 00bEM ra3oB. Pacy&€Tsl M0 XUMUYECKUM YPAaBHEHUSIM.

Qdusnyeckre cBoMcTBa BoAbl. Boma kak pacTBopuTenb. PacTBOpEI.
HaceiieHHble 1 HeHaCBILIEHHbIE PAacTBOPBl. PacTBOpHUMOCTH BEIIECTB B BOJE.
MaccoBasi f0J1s1 BellecTBa B pacTBope. XUMHUYECKHe CBOMCTBa BOJibl. OCHOBaHMUSI.
Ponb pacTBOpoB B npupoje U B KU3HU 4vesnoBeka. KpyroBopoT BoAsl B MpUpoOe.
3arpsi3HeHHne NpUPOIHbIX Boa. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus Heopranmdeckux coeawHeHuil. Oxkcunbl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHCIOTHBbIe, aMQpOTepHbIE) U
HecosneoOpazyromme. Homenknatypa oxkcujioB. ®Dusnueckue U XHUMHUYECKHE
cBoiicTBa OKcUI0B. [ToyueHne oKCuI0B.

OcHoBanusa. Krnaccudukarnuss oOcHOBaHUH: IIETOYM M HEPACTBOPHUMBIE
ocHoBaHusd. HomeHknatypa ocHoBanuil. du3nyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHui. [lomyyenne ocHOBaHMIA.

Kucnorel. Knaccudukanus kucnor. Homenkinarypa kucinor. @usznueckue u
XAMHUYECKHEe CBOMcCTBa KucIOT. Psan aktuBHOocTM MetaimnoB H. H. bekerosa.
ITonyueHune KUCIOT.

Conu. Homenknatypa coneil. dusnueckue U XMMUYECKHE CBOICTBa coJei.
ITonyuenue couneil.

['eHeTHueckas cBsI3b MEXAY KilacCaMU HEOPraHUYECKUX COSTMHEHUI.

Xumuyeckuii IKchepumenm:

Ka4eCTBEHHOE OIpEJIEICHUE COAEPKaHUs KACIOPOJa B BO3AyXe, MOJIyYEHHE,
cobupaHue, paclio3HaBaHMEe W W3y4YeHUE CBOMCTB KHUCIOpOJa, HaONIOJeHre
B3aMOJECHCTBUSA BEIIECTB C KHCJIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalieHus TopeHus (moXapa), O3HaKomJieHHe ¢ oOpa3llaMh OKCHAOB U
OMNHCcaHWe HMX CBOMCTB, MOJyuyeHHe, coOupaHue, paclo3HaBaHWE M H3yueHHe
CBOWCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOXHO WCITOJIb30BaHUE BUJIEOMATEPHUATIOB), HAOIIOIeHHE O00pa3IloB BEIECTB
KOJIM4eCTBOM | MOJb, HCClIeJOBaHUE OCOOEHHOCTEH pacTBOPEHUs BEILECTB C
pa3IMYHOM PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONpeAeNEHHOU
MaccOBOW A0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJENCTBHE BOAbI C METAJJIaMU
(naTpueM U KajbuuMeM) (BO3MOXKHO MHCIIOJIb30BaHUE BHUEOMaTEpHUAJIOB),



uccieqoBanre o0pa3lOB  HEOPraHWYECKUX BeIeCTB Pa3lIUYHBIX  KJIACCOB,
HaOJI0/IeHre U3MEeHEHUs OKPAacKU MHAMKATOPOB B PacTBOpax KHUCIOT U IIeTouei,
u3yueHue B3aumoneiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KUCIOTHI,
KUCJIOT C MeTajulaMHi, peaklUWil HeWUTpaln3allH, IOJy4YeHHUEe HEepPacTBOPUMBIX
OCHOBaHMWI, BBITECHEHHE OJHOIO MeTajljla JPYyTMM W3 PacTBOpa COJIU, peLIeHue
SKCIIEPUMEHTAIBHBIX 3aJa4 Mo Teme «BaxHeilmme Kiacchl HEOPraHUYECKUX
COE€IUHEHUMN.

Hepnonunyecknii 3axkoH u Ilepuoauyeckass cucTeMa XHMHYECKHX
iemenToB JI. U. MenaeneeBa. CTpoeHne aTroMoB. XHMHYECKasl CBS3b.
OxHcaNTeIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIHHU

[TepBble TOMBITKK KJIACCH(PUKANNA XUMHYECKUX 3JieMeHTOB. [loHsTne o
rpymmnax CXOJHBIX 3JIEMEHTOB (IIeJIOYHbIE U IeIOYHO3eMeNIbHbIe MeTalllbl,
rajloreHbl, UHEpTHBIE ra3bl). DJIEeMEHThI, KOTOpble 00pa3ytoT aM(OoTepHbIe OKCUIbI
Y TUAPOKCUJIBI.

ITepnoanueckuii 3akoH. [lepponndeckast cuicteMa XUMHUYECKUX JIEMEHTOB /l.
N. MenneneeBa. KopoTkonepuogHass W AJWHHONEpPUOAHAs  (OPMBI
Ilepnoanyeckoit cucreMbl xumudeckux sneMeHToB Jl. M. Mengaeneesa. Ilepruonbl
u rpynmnbl. ®u3nyeckui CMBICH MOPSIKOBOrO HOMEpa, HOMEpPOB Ilepuoaa H
IPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX a1ep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ O0OJIOYeK aTOMOB TMepBhIX 20 XWMHYECKHX DJIEMEHTOB
ITepuonnueckori cucremol [[. M. MenpaeneeBa. XapaKTepUCTUKA XUMHYECKOIO
AJIeMEHTa Mo ero noJyioxkenuto B [lepuoanueckoit cucreme . 1. Mennaeneea.

3aKOHOMEpPHOCTH W3MEHEHUsl paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHX CBOMCTB MO IPyIIaM U MePUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoit cucTeMbl XUMHUUECKUX
3JIEMEHTOB JI pa3BUTHUS Haykh U npaktuku. . M. MenneneeB — yd€HbI U
rpakIaHUH.

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DIeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JieMeHTOB. IoHHas CBS3b.

Crenenbp  okucieHusi.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  PEaKIIUU.
ITpouecchl OKUCIIeHNs] U BOCCTaHOBIIEHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHue oOpa3loB BELIECTB METAVIOB W HEMETalJIOB, B3auUMOJEHCTBUE
TUIPOKCHAA LHMHKA C pPAacTBOPAMHM KHUCJIOT W IIEJO4Yeil, MPOBEJEHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  peaKUul
(ropenue, peakiy pa3ioKeHus, COeTUHEHUS ).

Mesicnpeomemnole ceaszu



Peanuzannss mMeXnpeaMETHBIX CBSI3€ NpH HW3YyYEHUM XHMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIIOJNIb30BaHWe Kak OOIIMX eCTeCTBEHHO-HayYHBIX
MOHSATHUM, TaK W TOHATHUH, SBISIOLIUXCS CUCTEMHBIMU JUISl OTAENIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAY4YHOI'O LIUKJIA.

OO61re ecTecTBEHHO-HAayuYHble MOHSTHS: Hay4dHBIM (akT, runoresa, Teopus,
3aKOH, AaHalW3, CHHTEe3, KIacCUpUKalus, NepUoOANYHOCTb, HaOIOIeHHeE,
SKCIEPUMEHT, MOJEIMPOBAaHNE, U3MEPEHNE, MOJEIb, SIBIICHHE.

@usnka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHI,
W30TOIBI, PaAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsj, BEIIeCTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BELIEeCTBa, ras, (GU3NUYECKUue BEIINYUHBI, €IUHULIbI
U3MEpEeHHUsl, KOCMOC, TUTaHeThl, 3B€3/bl, ComHIIE.

buonorus: porocunTes, npixanue, 6uocdepa.

['eorpadusa: armocdepa, rugpocdepa, MHUHepanbl, TOPHbIE MOPOJBI,
II0JIE3HBIE HCKOIIaeMble, TOILINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XHMHYecKas peaKIHs

Ilepnonnueckuii 3akoH. [leppoanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKAX DJJIEMEHTOB II€pPBBIX TPEX MEPUOAOB, KalMs, KalblUsd U UX
COCMHEHN B COOTBETCTBUU C IIOJIOKEHHWEM »73yeMeHTOB B Ilepnomnueckoit
CHCTEME U CTPOECHHEM MX aTOMOB.

Crpoenune BemiecTBa: BUABI XMMHYECKOW CBSI3U. THUIBI KpUCTATNIMYECKHUX
pelméToK, 3aBUCUMOCTh CBOMCTB BEIlECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U
BHJIa XUMUYECKOH CBS3H.

Krnaccudpukanrs u HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKHE
CBOWMCTBA BELIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYEeCKHUX
COEIMHEHMM, FTeHeTUYeCKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Krnaccudukanys XxuMuueckux peakuuil o pa3andHbIM IpU3HaKaM (10 YUCITy
U COCTaBy YYacTBYIOLIMX B pEaKIMU BELIECTB, MO TEIUIOBOMY 3¢ dexTy, Mo
U3MEHEHUIO CTEeNeHEeHl OKHCIEHUS XUMHUYECKUX 3JIEMEHTOB, [0 OOpaTUMOCTH, MO
YYaCTHIO KaTajlu3aTopa). DK30- U S3HAOTEPMUYECKHE PeaKkLUH, TEPMOXUMHUUYECKHUE
ypaBHEHUS.

[TonsitTue o ckopoctn Xumuyeckoil peakuuu. [loHatne o6 oOGpaTuMbIX M
HEOOpaTUMBIX XUMHUYECKUX peakuusiX. [ IoHsITHe O rOMOreHHbIX M reTepOreHHbIX
peakuusx. [lonstue o xaranuze. [lonsitue o xumudeckoM paBHoBecuu. DakTopHl,
BIMSIOIIAE HAa CKOPOCTh XHMHMYECKOW pEeakIMM M IOJOXEHHE XUMHUYECKOIo
PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE  peakLMM,  JJIeKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOW ~ pEeaKLMH. CocraBneHue  ypaBHEHUH



OKHCITUTEIbHO-BOCCTAHOBUTEIPHBIX  pEaKIWil ¢  WCIOJh30BaHWEM  METOJIa
AIEKTPOHHOTO OanaHca.

Teopust >MEeKTPONUTUYECKON TUCCOTHAITIHN. DIEKTPOJIUTHI U HEAICKTPOIUTHIL.
KaTtnonbl, aHnoHbl. MexaHU3M JTUCCOIMAIIMM BELIECTB C PAa3IMYHBIMUA BHUJIAMU
xuMudeckol cBsizu. Ctenenp auccounanuu. CuibHbIe U ciadble JIeKTPOIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIIOBUS MPOTEKAHUSI Peakinii HOHHOTO OOMeHa,
MOJIHBIE W COKpamEHHbIE WOHHBIE YypaBHeHWsI peaknuii. CBOWMCTBa KHCIIOT,
OCHOBaHMM U coJied B CBeTe TMpeACTaBICHU 00 DBIEKTPOIUTHYECKON
nucconuanuu. KauecTBeHHble peakiiui Ha HOHBL. [loHsITHE O THIpONK3e comeit.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE C MOJIEISIMU KPUCTAUTMYECKUX PEMIETOK HEOpTraHWYeCKUX
BEIlIECTB — METa/VIOB M HeMeTauloB (rpadura M anMaza), CI0XKHBIX BeIIeCTB
(xyopuna HaTpUsi), UCCIIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW peakuuu
OT BO3ACUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEAOBaHUE DSIEKTPOMPOBOJHOCTH
pacTBOpOB BEIIECTB, TMpoIlecca JUCCONMAIIMN KHUCIOT, Imejoueld U Ccojel
(BO3MOXHO  WMCTIOJNB30BaHWE BHJIEO MaTepUalOB), TMPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPW3HAKW  TPOTEKaHWS  peaknuii HOHHOTO0  OOMeHa
(oOpazoBanue ocajka, BbIJeJeHHWE Trasza, oOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakluid
(ropeHme, peakIu pa3IOXKeHUs, COCIUHEHHsI), paclio3HABaHUEe HEOPTaHUYECKHUX
BEI[ECTB C TIOMOINBIO KAa4YeCTBEHHBIX pEaKIWii Ha WOHBI, peIIeHHe
SKCIePUMEHTAJIbHBIX 3a/a4.

HemeTasibl u uX coeinHeHUS

OO6mias  xapakTepucThka raiaoreHoB. (OcOOEHHOCTH CTPOEHUsi aToOMOB,
XapaKkTepHble cTeneHn okucieHus. CTpoeHHe M (U3HUeCKHe CBOMCTBA MPOCTHIX
BEI[ECTB — TalloTeHOB. XWMHUYECKWE CBOWCTBA Ha TIpUMepe  XJopa
(B3auMoJielicTBEe € MeTalllaMHM, HeMeTajulaMH, Lienodamu). XJII0OpPOBOIOPOI.
ConsiHasi KHCIIOTa, XMMUYECKHE CBOWCTBa, IMONy4deHUe, NpuMmeHeHue. [ledicTBue
XJIopa W XJOPOBOJOPOJIa HAa OpPraHW3M 4YeJoBeKa. BakHeWIne XIOpHWIbI U WX
HaxXOXJIeHUE B TIPUPOJIE.

Ob6mas xapakrepucThka 31eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne U (Qu3nyYecKre CBONCTBA
MPOCTHIX BEILLECTB — KUCIOPOAa U cepbl. AJIOTPOIHbIE MOAU(MUKAIIUN KUCIOPOIa
U cepbl. XuMUYecKkne CBoicCTBa cepbl. CepoBOMOPOI, CTpoeHHe, (U3MYECKUue U
XuMudeckre cBorcTBa. OKCHIBI Cephbl KaK MPEJICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, ¢u3Mueckue ¢ XUMHUYECKHe CBoWcTBa (00mue Kak
MpeAcTaBUTeNsl Kiacca KHUCJIOT U crernuduyeckne). XHUMHUYECKUE peaklnu,
Jexxaliue B OCHOBE MPOMBILUIEHHOTO Croco0a TMOJy4YeHUs CEePHON KHUCIOTHI.
[Tpumenenue cepHoit KuCIOThI. COJM CEpHON KUCIIOTHI, KA4eCTBEHHAS peaKIus Ha



cyne¢ar-uon. Haxoxaenuwe cepbl u €€ cCOeIMHEHUWH B TpUpoje. XUMUYECKOe
3arpsi3HEHUE OKpYIXKalolled cpeabl COeAMHEHUSIMU Ccepbl (KUCIOTHBIE TOXKIH,
3arpsi3HeHHe BO3yXa U BOJOEMOB), CIIOCOOBI €ro NMpeAoTBpaILEHUS.

OO61as xapakTepucThka 3y1eMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHbIe CTENEHU OKUCIEeHUs. A30T, paclpOCTpaHEHUE B MPHUPOAE,
duznyeckre u XxuMudeckue cBoiicTBa. KpyroBopot asora B mpupojae. AMMUak, ero
duznyecKkre U XMMUYECKHe CBOWCTBA, MoMyueHue U npuMeHenne. Cojau aMMOHUS,
uX QU3nYecKkue U XMMHUYECKHUe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHHS. A30THasi KHUCIIOTa, €€ MoJlyueHue, (pu3nueckue U XUMHUYecKHe
cBoiicTBa (0OlIMe Kak MpeJCcCTaBUTeNs Kiacca KUCIOT U chenuduyeckue).
Hcnonp30oBaHWe HUTPAaTOB H COJell aMMOHMS B KauecTBE MMHEPAIbHBIX
yno0peHnii. XuMudeckoe 3arpsi3sHeHrne OKPY Kalolel cpellbl COeMHEHUSIMU a30Ta
(KUCNOTHBIE JOXKAW, 3arps3HeHHe BO3[yxa, MOuBbl M BoAo&MOB). Docdop,
anjoTrponHele Moaudukauuu ¢ocdopa, GusMueckrue M XUMHUYECKHe CBOWCTBA.
Oxcun pocdopa (V) u hochopnas kucnoTa, puszndeckne n XUMUIECKHAE CBOKCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBe MUHEPATBHBIX YI00pEHUIA.

Ob6mmas xapaktepucThka 31eMeHTOB [VA-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHble  CTENEeHUW  OKUCJIEeHMs.  YTJepoh,  aulOTPOIHbIE
Monu(puUKalMK, paclpocTpaHeHHe B NpuUpone, (QU3NYECKUe U XUMHUYECKHe
cBoiictBa. Ancopbiusi. Kpyrosopot yriaepona B npupopae. OKcuibl yriepoa, ux
¢usznyeckue W XUMHYECKHe CBOWCTBA, JAEWCTBHE Ha JKUBbIE OPraHU3MBbI,
NOJlyuYeHUEe U IMpUMEHEHHEe. DKOJOrMYecKkue MpoOsieMbl, CBS3aHHbIE C OKCHUIOM
yriaepoaa (IV), rumoreza r1iiobanpHOro MOTEIUIEHUS KIKMMaTa, MapHUKOBBIM
a¢dexT. YroapHas KucioTa U e€ cosd, uX (pusndeckre U XMMHYECKHe CBOMCTBA,
nonyuyeHue u npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanrne kapOoHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHIATHUS 00 OpraHUYECKUX BelIecTBaX Kak O COeIMHEHUSX
yriepona (MeTaH, 3TaH, 3THJIEH, alleTUJIeH, 3TaHOJ, [IULEPHH, YKCYCHas KUCIIO0Ta).
[IpupoaHble WCTOYHHMKH YTIIEBOAOPOIOB (yroyb, MPHUPOAHBINA Ta3, He(DTh),
OPOAYKTHl WX TepepaboTku (OeH3WH), UX pOib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHe O OMOJNIOrMUYECKH Ba)KHBIX BEIlECTBAX: KUPaAX, Oesikax, yrieBoiax — U ux
poiu B OKM3HM 4YelloBeKa. MarepualibHOe €IUHCTBO OpraHu4eckux U
HEOPTaHUYECKUX COSAMHEHU.

Kpemuuii, ero Qusuueckue ©u XUMHUYECKHE CBOWCTBA, TIONy4YeHUE W
npuMmeHeHre. CoenuHeHUs KpeMHUs B mpupoje. OOmive mnpeactaBieHHs 00
okcuze kpemHus (IV) m kpemHueBoit kucinote. CHUIMKAThl, UX MCIONb30BaHUE B
OBITY, B NMPOMBILUIEHHOCTU. BakHelne cTpouTesibHble MaTepuasbl: KepaMuKa,



CTEKJIO, IIEeMEeHT, 0eTOH, Xkeje300eToH. [IpobieMbl 6e30macHOr0 WCIMOIB30BAHUS
CTPOUTEIBHBIX MAaT€pPHAJIOB B [IOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB HEOPTaHUYECKUX BEIIeCTB, CBOWCTB COJITHOW KUCIOTHI,
MPOBe/IeHNe KaueCTBEHHBIX peaklMi Ha XJIOPUJ-UOHBI U HAONIOeHNe MPU3HAKOB
X TPOTEKAaHMsI, OMBITHI, OTpaXkarollue (QU3NYeCKue M XUMHUYECKHe CBOWCTBA
raJlIoreHOB M WX COEIMHEHHUH (BO3MOXXHO HCIIOJNb30BaHWE BHUIAEOMATEPUAJIOB),
O3HaKOMJIeHWe ¢ o0pa3laMud XJOpUIOB (TallOTeHHUIIOB), O3HAKOMJIEHHE C
oOpasmamu  cepbl W € COeINMHEHMSIMH (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMAaTEPHUAIIOB), HAOMIOZEHUe Tpoliecca OOyTIMBaHUs caxapa IMoJ| JeHCTBUEeM
KOHLEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, HW3yYE€HUE XUMHUYECKUX CBOWCTB
pa30aBIeHHOI CepHOI KUCIIOTHI, TPOBEIeHNE KauyeCTBeHHON peakIui Ha CyIbdaT-
MOH W HaOIoJleHWe MpHu3Haka e€ MpOTeKaHUs, O3HAKOMIIeHHe ¢ (U3NYECKUMU
cBoiicTBaMM azoTa, (ochopa M uX coeAuHEeHUN (BO3MOXKHO HCIOIb30BaHUE
BUJIEOMAaTEPHAIIOB), 00pa3iaMu a30THBIX B (BochopHBIX ymoOpeHuid, moydeHne,
coOMpaHue, pacno3HaBaHWe U HW3y4YeHUWE CBOWCTB aMMHaKa, IPOBeIECHHE
KauyeCTBEHHBIX PeaKIMii Ha MOH aMMOHHS U (ocdaT-uoOH U M3yUeHHEe MPU3HAKOB
UX IPOTEKaHUsI, B3aUMOIEMCTBHE KOHLIEHTPUPOBAHHON a30THOU KUCIIOTHI C ME/IBIO
(BO3MOXHO UCIIOJIb30BaHUe BUJIEOMaTepUaloB), U3y4yeHue Mozenen
KpUCTAJUIMUECKNX PeméToK anmasa, rpadwura, dymiepeHa, O3HaKOMIICHHE C
MPOIECCOM  aJcOPOLIMM PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YII&€M W
YCTPOHCTBOM MPOTHBOrasa, MojiyueHue, coOrpaHue, pacrlo3HaBaHWE U H3yueHHe
CBOMCTB YTJIEKHCIIOTO rasa, MpoBeJeHHe KaueCTBEHHBIX peakiui Ha KapOoHaT U
CUJIMKaT-UOHbl WU H3yYEeHHE IMPU3HAKOB HX IMPOTEKaHWs, O3HAKOMJIEHUE C
NPOAYKLUMEH CUJIMKATHON TPOMBILIJIEHHOCTH, pEeIIeHHe 3SKCIepUMEHTaAIbHbIX
3a1a4 o TeMe «BakHelillne HeMeTaulbl U UX COeAUHEHUS.

MeTanjibl 1 X cOeIHHEeHHU S

OO6m1as xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nonoxeHus B llepmommyeckoir cucreMe xumudeckux siemeHtoB J[. U
MenpeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTayuioB. MeTamnnyeckast CBS3b U
MeTajuIMdecKass  KpUCTajulMuecKass  peliérka.  DIeKTPOXUMHYECKHH  psif
HarnpspkeHUu MeTtaioB. Ou3nyeckre U XMMUYECKHe cBoiicTBa MeTayioB. Obiue
CIOCOOBI TOJy4YeHUsT MeTauioB. [IoHSATHE O KOppO3WHM MeTajioB, OCHOBHbBIE
crocoObl 3aluThl MX OT Koppo3uu. CmnaBbl (CTanb, 4YyryH, IIOPaTOMHUHHM,
OpoH3a) 1 WX MPUMEHEeHHEe B ObITY ¥ MPOMBIIILIEHHOCTH.

[IlenouHble MeTauibl: MoJoXXeHUe B llepuoanveckoil cucreMe XUMHYECKHUX
anementoB [I. 1. MeHneneeBa, cTpoeHME MX aTOMOB, HaXOXKIEHUE B MPUPOJE.
Ouznueckre U XMMUYeCKre CBOMcCTBa (Ha mpumepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusd M Kanusa. [IpuMeHeHHWe WIEIOYHBIX METAJIOB W UX
COEeJIUHEHUMN.

[IlenoyHo3eMeNbHbIE METalIbl MarHuid MW KalblMW: IIOJIO)KEHHE B
ITepuoanueckoil cucreme xumudeckux 3nemeHToB . 1. Menpaeneesa, cTpoeHue
UX aTOMOB, Hax0XJIeHHe B npupoae. Pusnyeckue 1 XUMUYECKUE CBOKMCTBA MarHus
U Kanblus. Baxueliive coeluHeHUs Kanblusg (OKCUJA, THUIPOKCUI, COJH).
XKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHUS.

AmmromuHU: onoxeHue B [leprognyeckoi cucTeMe XUuMUYECKUX JIEMEHTOB
JI. 1. MengeneeBa, ctpoeHue aroma, Haxox[eHHWe B Ipupone. Pusnyeckue U
XUMUYECKHe CBOMCTBA aJtoMUHMs. AM(OTEpHbIE CBOMCTBA OKCUIA U THAPOKCHUIA
AJFOMUHMUSL.

Kenezo: nonoxenne B [leproanueckoi cucteMe XUMHUYECKUX dJIEMEHTOB /.
N. MenpeneeBa, CTpOeHHE aToMa, HaxOXJeHHe B mpupone. Pusnyeckve Hu
XUMUYecKre cBoicTBa xkene3a. Okcubl, ruapokcuabl u conu xenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJIyYeHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHWE ¢ o0pa3laMd MeTaJlIOB M CIUIaBOB, HMX (PU3UUECKUMU
CBOMCTBaMM, U3y4YeHHE  pe3yJbTaTOB KOPPO3UH  METauioB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATepHaNoB), OCOOCHHOCTEH B3aUMOJEMCTBUS OKCHIIA
KaJbI[Usl W HaTpus C BOJOH (BO3MOXXHO HCIMOJIb30BAaHUE BHUIEOMATEPUATIOB),
WCCIIEIOBAaHUE CBOMCTB XECTKOM BOJBI, MpoLecca TOPEHUS Keje3a B KUCIOPOoJe
(BO3MOXHO  HCMOJB30BaHHE  BUIEOMATepUaloB), MPU3HAKOB MPOTEKaHUSA
KaueCTBEHHBIX pEaKLW Ha MOHBI: MarHus, KajblLiMs, aJlIOMUHUS, LIMHKA, Keje3a
(IT) u xene3a (II1), meau (I1), HaGMrOAEHNWE U OMUCAHKE MPOIECCOB OKPAIIMBAHUS
MJJaMeHW WOHAaMU HaTpus, Kalus U Kaiblus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMAaTEPHAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUIPOKCHU]IA LIMHKA, pellieHne SKCIIepUMEeHTANIbHBIX 3aJa4 1o TeMe «BaxHelne
METaJIJIbl U KX COEUHEHHUS.

XHMHA B OKpPY:Kaolias cpeaa

BemectBa m Marepuanbl B NOBCEJHEBHOW JXM3HM YeJIOBEKa. be3omacHoe
UCIIOJIb30BaHKE BeIleCTB M XUMHUYECKUX peakuuil B ObiTy. [lepBas momonis npu
XUMHUUYECKUX 0KOrax U OTPABIICHUSIX.

XuMHUecKoe 3arps3HeHue OKpyXkarolled cpeiabl (MpeneibHas AOMyCTUMas
KOHIIeHTpalus BeilectB, aanee — [1/IK). Ponb xuMun B peliieHrH 3KOJIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpaslioB MaTepualoB (CTEKJIO, CIUIaBbl METaJUIOB, MOJUMEPHbIE
MaTepualbl).

MeosicnpeomemHuoie ceazu



Peanu3zamusi MexmpenIMeTHBIX CBsi3ed NMpU HM3YyYEeHUHM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIIOJNIb30BaHWe Kak OOIIMX eCTeCTBEHHO-HayYHBIX
MOHSTUH, TaK W TOHSATHUH, SBJSIOMNUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEeIMETOB
€CTeCTBEHHO-HAYYHOTO [IUKJIA.

OOmue ectecTBEeHHO-HAy4YHbIC TOHSTHS: HAYYHBIM (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KiaccupuKauus, TMePUOANYHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJAEIUpPOBaHNE, HW3MEpeHHe, MOJelb, SBIEHUE, MMapHUKOBBIN
3 deKT, TEXHOTOTHsI, MaTEepUAJIBI.

@dusnka: Marepus, aroM, D5SJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHU],
W30TOIIbI, PaJOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYSCKUN 3apsi, TPOBOJHUKH,
MOJyIPOBOIHUKH, ITUAJIEKTPUKH, (OTORIEMEHT, BeIIeCTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHME BeILeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAJUIMYECKast
pemérka, cruiaBbl, (pU3MYECKHe BEJTUYUHBI, SAWHUIBI M3MEPEHHUs, KOCMHUYECKOEe
MIPOCTPAHCTBO, IJIaHEeThl, 3BE311b1, COTHIIE.

buonorus: ¢orocunTes, apixaHue, Onocdepa, SKOCHCTEMa, MUHEpaTbHBIC
yA00peHusl, MUKPO3JIEeMEHTbI, MaKpO3JIeMEHThI, TUTaTeJIbHbIE BEIECTBA.

['eorpadusa: armocdepa, rugpocdhepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIe3HbIe HCKOIIaeMble, TOTUTNBO, BOJHBIC PECYpPCHI.



IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS MHNPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ylbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO  OOIIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJe OOy4YeHHMs XMMHHM B €IWHCTBE Y4eOHOU u
BOCIIUTATENbHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJAWLIMOHHBIMH POCCUHMCKUMU
COLMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH, MPHUHSATHIMU B
oOlecTBe mMpaBWJiaMd M HOPMaMH TIOBEJEHHS W CIIOCOOCTBYIOT TIpolieccaM
CaMONO3HaHUs, CAMOPA3BUTHUSA U COLIUANTM3ALUN O0yHarOLXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPaXAlOT  TOTOBHOCTH  OOYyYaIOIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OpUEHTAlHWi W
pacllIvpeHre OMbITa AesTebHOCTA Ha €€ OCHOBE, B TOM YHCIIE€ B YAaCTH:

1) maTpHoOTH4Y€CKOro BOCIUTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACIEIWIO, NOHUMAaHMS 3HA4YEHUS XMMHMYECKOM HAyKHM B >KU3HHU
COBpPEMEHHOr0 00I111ecTBa, CIIOCOOHOCTH BIaJeTh JOCTOBEPHON HMHQoOpManuen o
MepeIOBbIX JOCTMXKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIeCTBa;

2) rpa:kIaHCKOro BOCIIUTAHUS:

MpPEACTaBICHUS] O COLMAIBHBIX HOPMax M TMpaBWIAX MEXJIMYHOCTHBIX
OTHOLLIEHUH B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MoJIe3HOM,  ydeOHOMCCIeAoBaTeNbCKOM,  TBOpYECKOM W APYyrux  BHUAAX
NesITeIbBHOCTH, TOTOBHOCTA K Pa3HOOOpa3HOW COBMECTHOW MAEsITeNbHOCTH MpH
BBITIOJTHEHUHM Y4eOHBIX, TO3HABATENbHBIX 3a7a4, BBIIOJHEHUH XUMHUYECKUX
SKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3alMOIIOMOIIM B TIpoliecce JTOM y4eOHOW MesITeNIbHOCTH, TOTOBHOCTH
OLIEHMBAaTh CBOE TIOBEIEHHME M TIOCTYIIKM CBOMX TOBApHUIIeHd ¢ NO3ULHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pPEHYECKHE MPE/ICTABICHUSI O BEIIECTBE M XMUMHUYECKOW peaKkiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBIISIFOLLIKE
OCHOBY JUIsl IOHUMAaHMS CYIIHOCTH Hay4YHOH KapTHUHBI MHUpa, MpelIcTaBiIeHHs] 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aWMOCBS3SX YEIIOBEKa C
MPUPOIHON Cpeloi, O POJIM XUMHUU B ITO3HAHUU ATUX 3aKOHOMEPHOCTEM;

MO3HaBaTeJbHbIE MOTHUBBI, HAllPABJIEHHbIE HA MOJYyYE€HWE HOBBIX 3HAHUU IO
XUMUHU, HeoOXoauMmble JUisi OOBSICHEHWS HaOJI0JaeMbIX IPOILIECCOB M SIBICHUH,
MO3HABATENbHON, WH()DOPMAIIMOHHOW W YUTATEIBCKON KYJIbTYpHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITeIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATypOl, JOCTYIMHBIMA TEXHWUYECKHUMH CpeACTBAMU HWH(POPMAITMOHHBIX
TEXHOJIOTUH;

WHTepec K OOyYEeHHI0O M TO3HAaHWIO, JHOO03HATEIbHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K  caMOOOpa30BaHHWIO, TMPOSKTHOM W HCCIeA0BaTEIbCKON
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HaIpaBJIEHHOCTH U YPOBHS OOydYeHUS B
JalIbHEWIIEeM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHWE ILEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 >KWU3HHM, OCO3HAHWE IIOCICIACTBUMA U
HETPUATHE BPEIHBIX MPUBBIUEK (YIOTpeOJeHUS aJKoroJis, HAPKOTUKOB, KypeHHS),
HEOOXOJIMMOCTH COONIOJIEHHs] MpaBui O0e30MacHOCTH TMpu  OOpallleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) TpyaoBoro BoCnuTaAHUA:

HWHTEpeC K MPAKTUYSCKOMY M3Yy4eHHUI0 Tpodeccuii U Tpyaa pa3IuyHOIo poa,
yYBaXEHHE K TPyAYy M pe3yJibTaTaM TPYAOBOM NESITEIbHOCTH, B TOM 4YHCIE Ha
OCHOBE TPUMEHEHWsI TPEIMETHBIX 3HAHWK 110 XWMHH, OCO3HAHHBIM BBIOOD
WHIVUBUTyJIbHON TPaeKTOPUHU TPOJOJIKEHUS 00pa30BaHUs ¢ YIETOM JTUIHOCTHBIX
WHTEPECOB U CITOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH,
yCcremHon npodeccuoHaabHON eI TeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTH aJIalITHPOBATHCS B TIPOo(hecCHOHATBHOM cpejie;

6) 3K0JIOTHYE€CKOr0 BOCIIMTAHUSA

AKOJIOTMYECKH IIeJIecCOO0pa3HOe OTHOIIEHHWE K TPUPOJie KaK HCTOYHHUKY
KW3HU Ha 3emJie, OCHOBE €€ CYIIIeCTBOBaHMS, TOHUMaHUE [IEHHOCTHU 3JJ0POBOIO U
Oe3omacHoro obpasza KWU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3UYeCKOMY W TICHXHYECKOMY 37I0pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIOJCHUS
npaBuJl 6€30MacHOT0 MOBEIeHUs TPU padoTe ¢ BellleCTBAMHU, a TAKkKe B CUTYalUsX,
YIPOXKAKOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

CITIOCOOHOCTH TPUMEHATHh 3HAHMS, TMOJIydaeMble MPU W3YUYCHUH XUMUH, IS
pellIeHns 3a/1a4, CBI3aHHbIX C OKPYXKAIOLIEH NIPUPOJAHON CPEIOW, I IMOBBILLICHUS
YPOBHSI  3KOJIOTMYECKOW  KYJIbTYphl, OCO3HaHUS TJ00allbHOTO  XapakTepa
SKOJIOTMYECKUX TPoOJeM W MyTell HX pelleHuss MOCPEeACTBOM METOJO0B XHUMHH,
AKOJIOTMYECKOTO MBIIUIEHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B ITO3HABATEJBHOM,
KOMMYHUKAaTUBHON U COLMAIIBHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpegMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33pEHHUs OOIIEHAy4YHbIE TOHATHS (3aKOH, Teopus,
MIPUHIINI, TUTIOTEe3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOphIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IpeAMeTax U IO3BOJISIOT Ha
OCHOBE 3HAaHUU W3 ATUX TPeIMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHOU



Hay4YHOUW KapTMHE MUpa, U YHUBEpcalbHble yueOHble JeHCTBUS (MO3HABATENbHEIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpble oOecneynBaroT (HOPMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHHWIO W OCYIIECTBICHUIO Yy4eOHOU
NeATEeIIbHOCTH.

ITo3HaBaTesbHBbIE YHHBepcaJbHble yueOHbIe [eiicTBHSA

ba3oBble jornyeckue aeiicTBHs:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS! MPU OCBOEHUU
3HaHWI: PacKphIBaTh CMBICT XMUMHYECKUX TOHITHH (BBIIENSATh UX XapaKTepHbIe
MPU3HAKKW, yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHUSIMH), WCIIOJIbH30BATh
MOHSTHUS 1711 OOBSICHEHUS OT/ETbHBIX (PAaKTOB U SIBJI€HUH, BHIOMPATh OCHOBAHUS U
KpUTEPUH IS KIAaCCU(PUKANNK XUMUYECKAX BEIIECTB W XUMHYECKUX PEaKIIHid,
yCTaHABIWBATh TPUYNHHO-CIICJICTBEHHBIE CBS3W MEXIY OOBEKTaMH H3yYeHUS,
CTPOUTH JIOTMUECKHE pacCyXJeHusi (MHIYyKTUBHbIE, NeAyKTUBHbIE, IO aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKJIFOUEHHS;

yMEHHE TMPUMEHSATh B IMpolecce I[IO3HAHUS TMOHATUS (MpeaMeTHble U
MeTanpeaMeTHbIe), CHMBOJIMUECKUe (3HAKOBBIE) MOJIENIN, UCIIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHsIEMble B XUMUU MOJIeTbHbIE TTPeJCTaBICHUS —
XUMUYECKUN 3HaK (CMMBOJ D3JeMEHTa), XUMHuueckas ¢opMmysia U YypaBHEHHUE
XUMUYECKON peakiuu — MpU pelieHrur yueOHO-IT03HaBaTeNbHbBIX 3a/ad, ¢ YUYETOM
3TUX MOJICNIbHBIX MPEeJICTaBICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKN W3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUYECKUX PEaKIIHid,
BBISIBJISITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUaeMbIX MTPOLIECCAX U SIBICHUSX.

Ba3oBble HcciiegoBaTe1bCKHE AeCTBUA:

YMEHHUE HCIMOJIb30BaTh MOCTABJIEHHBIE BOIMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS, a TakKXe B KadeCTBE OCHOBBI ISl (OPMHPOBAHUS THUIOTE3bI TIO
MPOBEpKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKIEHU;

npuoOpeTeHre OIbITa MO0 TUIAHUPOBAHUIO, OpPraHU3alid U MPOBEACHUIO
YYEHUYECKUX OKCIIEPUMEHTOB, YyMeHHe HablofaTh 3a XOJIOM Ipollecca,
CaMOCTOSITEeJIbHO MPOTHO3UPOBATh €ro pe3yibrar, GopMyJIUpoBaTh 00OOIIEHUS U
BBIBOJIBI 110 Pe3yJbTaTaM MPOBEAEHHOIO OMbITA, UCCIEAOBAHMUS, COCTABIISTh OTUET
0 MpojieNlaHHO# padoTe.

Pa6oTa ¢ undopmaumeii:

yMeHWe BBIOWpATh, aHAJIM3WPOBATh W WHTEPIPETHPOBATH WH(MOpPMAIUIO
Pa3TUYHBIX BUJOB U (HOPM MPEICTABICHUS, MTOJIyIaeMyl0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAsl ~ JIUTepaTypa XHUMHUYECKOTO COJEp)KaHHs, CIpPaBOYHBIC
nocoOusi, pecypchl MHTepHeTa), KpPUTHUYECKH OLEHWBATh NPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(OpMaIHIo;



yMeHHe MPUMEHSTh pa3inyHble METOJBI U 3alpOoChl NPU MOWCKE M OTOOpe
UHPOPMAIIMM W COOTBETCTBYIOIINX [aHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX W MO3HABATENbHBIX 3ajad ONpeAeEHHOro THMa, TPUOOpeTeHNe OMbITa B
0o05acTh  UCMOJIb30BaHUSl  MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHIA,
OBJIaJICHHE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (pOpMY MpeacTaBieHrs HHPOPMAUU U
WUTIOCTPUPOBATh pellaeMble 3a/Jayd HECJIOKHBIMH CXeMaMH, AuarpaMMaMH,
IpyrumMu ¢popmMamMu rpadvKu U UX KOMOUHAIUSMU,

yMEHUE UCIIOJNIb30BaTh W aHaJU3UpoOBaTh B IIpolecce Yy4yeOHOU u
UCCJIeI0BAaTeNIbCKON JesTeIbHOCTH MH(POPMALIUIO O BIWSHUUA MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3sIiCTBa M TPaHCIIOpTa Ha COCTOSHUE OKPY’KaIolled MNpUpOIHON
CpeIbl.

KoMmyHnKkaTHBHBbIE YHHBepcaJbHbIe YueOHbIe 1elCTBHS:

yMEHHMs 3aJlaBaTh BOIPOCHI (B Xoje nauanora W (WiIM) IUCKYCCHU) IO
cymecTBy  oOcyxnaemMoil — TeMbl, (OPMYyJIHpPOBaTh CBOM  TPEIJIOKEHUS
OTHOCHUTEIIbHO BBITTOJIHEHUS TIPEI0KEHHON 3a1a4H;

YMEHHUS  TPeACTaBIsTh  MOJy4YeHHBIE  pe3yNbTaThl  IO3HABATENbHOMN
NeSTeJIbHOCTM B YCTHBIX M TIMCBMEHHBIX TeKCTaX; JellaTb Ipe3eHTalHUIo
pPe3yibTaTOB BBHIMIOJIHEHUS] XMMHUYECKOTO JKCIepUMeHTa (J1abopaTOpHOIoO OIbITa,
n1abopaTopHOil paboTHI MO MCCIEAOBaHNIO CBONCTB BEIIECTB, yUeOHOTO MPOEKTa);

yMeHHs y4eOHOro COTpyJHHYECTBa CO CBEPCTHHKAaMH B COBMECTHOM
MO3HABATEeNIbHOM W MCCIEeOBaTeNbCKOW  JEeSATENbHOCTH MpPU  pelleHUU
BO3HMKAIOIIMX MpPOOJeM Ha OCHOBe yuéTa OOIIMX HMHTEPECOB U COIJIACOBaHUSA
no3uuuii (00cyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMbD», KOOPJIWHALIUS
COBMECTHBIX JECHUCTBHUM, ONpEHEIIeHUEe KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHON pabOTHI U IpyTHeE).

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe NelCTBHA:

yMEHHE CaMOCTOSITeNIbHO OMNpeNessiTh LeIN AesITeNIbHOCTH, IUIaHUpPOBAaTh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JIesITeNIbHOCTh, BEIOMpaTh Hanbosee 3¢ (eKTUBHBIE CIIOCOOBI pelIeHrs yUeOHBIX U
MO3HABATEeNbHBIX 3aJlad, CaMOCTOSITENIbHO COCTaBJSTh WM KOPPEKTUPOBATH
MpeSIOKeHHBI aJTOPUTM JeWCTBUM MpU BBIMIOJHEHUHM 3aJaHUi ¢ ydE€ToM
MOJIy4eHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OO0BEKTax — BEIECTBAaX W PeaKlUsX,
OLICHWBATh COOTBETCTBHME IOJYYEHHOIO pe3ylibTaTa 3asBICHHON IeNd, yMEeHHe
MCIIONIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, ITpeijiaraeMble B YCIOBUHU 3aJaHU.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOGHHIO 00s3aTeIbHOIO
colepaHusl, YCTaHOBJIEHHOTO JaHHOW (denepanbHOl pabouell MpPOrpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYArOUIMMUCS HAay4Hble 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupuIecKde I TMpeAMETHOW o0jacTh «XWUMHUS», BUIBI
JNESITEIbHOCTH IO  TOJYyYEHHWIO HOBOTO  3HAaHWS, €ro HWHTEPHpeTaluH,
npeodpa3zoBaHUIO U TPUMEHEHUIO B Pa3IMYHBIX YUeOHBIX U HOBBIX CUTYaIlUsX.

K koHniy oOydenus B 8 kiacce npeaMeTHbIe pe3ysibTaThl HA 6a30BOM YPOBHE

JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUaAIOIITUXCS YMEHU:

e PAacCKphIBaThb CMBICI OCHOBHBIX XUMHUYECKHUX MOHSTHUW: aTOM, MOJIEKYJa,
XAMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOAHOPOJHAS ), BAICHTHOCTh, OTHOCUTENIbHAS aTOMHas U
MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHYECKOTO dJIEeMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHWCJICHUS, XMMHUYECKas peakius, KIacCHPUKAIUS peaKiuil: peaxiuu
COCIMHEHUs, PEaKUWU pa3JIOKEHUs, PEaKUUX 3aMEIICHUs, PEeaKlIuu
oOMeHa, 3K30- U SHIOTEPMHUYECKHUE PEaKIiU, TEIJIOBOM 2P(DEKT peakivH,
SIPO aTroma, JJIEKTPOHHBIA CIIOH aroMa, aToOMHas OpOWTalb, paaNycC
aToMa, XUMUYeCKasl CBSI3b, MOJISIPHAS U HEMOJISIpHAs KOBAJIIEHTHAs CBS3b,
VWOHHAs CBS3b, NOH, KaTUOH, aHWUOH, PacTBOp, MaccoBasl JIOJsl BELIESCTBA
(TTpolieHTHAs KOHIIEHTpAIIUsI) B pacTBOPE;

e WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHWYECKHUX TOHATHUH U
MPUMEHATH ITU MOHITUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILLICHUN;

e WCTONB30BaTh XHMHYECKYIO CHMBOJUKY [UJII COCTaBIeHUS (QopMyI
BELIECTB U YPAaBHEHUIN XMUMUYECKUX PEAKLIN;

e OMpeneNaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENeHb  OKHCJICHHS  DJICMEHTOB B  OWHApHBIX  COEIUHCHHSX,
MPUHAJIE)KHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCYy COEIUHEHUW 10
dbopmynaMm, BHJ XUMHUYECKOH CBsS3M (KOBaJIGHTHAas W WOHHAs) B
HEOPTraHWYECKUX COCTUHEHUSX;

e packpbiBaTh cMbici Ilepuonndeckoro 3akona JI. WM. MeHnneneea:
JIEMOHCTPUPOBATh TMOHUMAaHUE NEPUOAUYECKONM 3aBUCHUMOCTHA CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT WX mnoJjiokeHus: B [lepmogmyeckoit cucrteme,
3aKOHOB COXPAaHEHHsI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYeHHUsI, 3aKOHa ABOTrajipo;

e OMNWCBHIBATH M XapakTepu3oBaTh TaONMMuHy0 Gopmy Ileprogudeckoit
CACTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iIvyaTh TMOHSATHUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», Maneie u
OoJipIlIie TIEPUOMABI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPbIE HMMEIOTCS B
tabnuie «llepronuueckass cucrteMa Xumudeckux dsyemeHtoB J[. W.
MeHpeneeBa» C YHCIOBBIMM XApaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIO IEKTPOHOB
U pacrpesieieHre X Mo JIEKTPOHHBIM CIIOSM );

KJIacCU(DUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEeOpPTraHWYECKHUe BEIeCTBa,
XUMUYECKHe peakuuu (Mo YUCIy U COCTaBy YYACTBYIOIIUMX B peaKIUu
BEIIIECTB, M0 TeTUIOBOMY (D deKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHYECKHWE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKasl ONMUCaHNEe TIPUMepPaMU MOJIEKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIIHii;

MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYeCTBEHHOT'O
cocTaBa, BO3MOXHOCTH TPOTEKAaHUS XUMUYECKHX [peBpallleHuil B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »J3JieMeHTa 1o dopmylie
COEIMHEHMsI, MacCOBYIO JIOJIIO BEIECTBA B pacTBOPE, MPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIInu;

MIPUMEHSTHh OCHOBHBIE OTEpPAIN MBICIUTEIHHONU NEeSITeIbHOCTH — aHaJIN3
U CUHTE3, CpaBHeHHe, 0000IIeHHe, CHCTeMaTH3allnio, KiIacCU(pHUKAIIHIO,
BBISIBJIEHHWE TMPUYMHHO-CIEACTBEHHBIX CBsI3ed — IS M3y4YeHUs] CBOMCTB
BEIIECTB M XHMHUYECKUX peaklui, eCTEeCTBEeHHO-HAy4YHble METO/bl
MO3HAHUS — HaONIOJeHWe, W3MEpeHUe, MOJISTUPOBaHUe, SKCIIEPUMEHT
(peasibHBIN U MBICJIEHHBIN ),

cienoBaTh ~ MpaBWjiaM  [OJb30BaHMS ~ XMMHUYECKOW  TOCYyIo U
JabopaTopHbIM 000OpYyJlIOBaHHEM, a TakXKe TMpaBuiaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMH 1O BBITTOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOUPAHHIO
ra3zoo0pa3HbIX BeLIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB € OMpene&HHON MaccoBOW JoJiell pacTBOPEHHOIO BeIleCTBa,
IUIaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBl IO
pacrmo3HaBaHHUIO PACTBOPOB IIEJIOYEH W KUCIOT C MIOMOIIBIO HHIUKATOPOB
(makmyc, peHonpTanenH, METHIOPAHK U IPyTHe).

K xonity oOydenus B 9 kiacce mpeaMeTHbIe pe3yIbTaThl Ha 0230BOM ypOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHH:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHUNA: XUMUYECKUN
JJIEeMEHT, aTOM, MOJIeKyJa, WOH, KAaTWOH, aHWOH, IPOCTOE BEIIeCTBO,
CIIO)KHOE BEIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIEHOCTh, CTETIEHb
OKHUCJIEHUS, XUMUYECKas peakius, XMMUYECKasi CBSI3b, TEIJIOBOU 3 deKT
peakuuu, MoJib, MOJSIPHBIA  00BEM,  pacTBOpP,  BJIEKTPOJIUTHI,
HERJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsl IHUCCOLMAIUs, pPeaKUd HOHHOTO
oOMeHa, KaTaimM3aTop, XWMHYECKOe paBHOBecWe, OOpaThMble |



HeoOpaTUMble peaklUHh, OKHUCIUTEbHO-BOCCTAHOBUTEIbHbBIE pEaKIINH,
OKHCJIUTENIb,  BOCCTAHOBUTENIb,  OKHCJIEHHE€ M  BOCCTaHOBJICHUE,
ajmmoTponus, aM(pOTEepHOCTh, XUMUYECKasl CBsI3b (KOBaJCHTHAasl, MOHHAS,
MeTaJlJIn4yecKasi), KpUCTANIMYecKass peleérka, KOppo3us METaJlioB,
CIJIaBbl, CKOPOCTh XUMHYECKON peakUHuH, TMpelesbHO JOMyCTUMas
koHueHTpanus [1JIK BemecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TOHATHH U
MPUMEHSITh 3TU NOHATHUS MPU ONMCAHUU BEILIECTB U UX NpPEeBpalleHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJIeHHs (HOpMyT
BEILIECTB U YPaBHEHUI XMMHUYECKUX PEaKLU;

ONPENEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKHX JIEMEHTOB B
COCIUHEHUSX PA3JIMYHOTO COCTaBa, MNPUHAIJIEKHOCTh BELIECTB K
onpeNe€HHOMY KJacCy COeIMHEeHHH Mo (opmylaM, BUJ XUMUYECKON
CBs3U (KOBaJeHTHasi, HOHHAas, MeTaUIMuyeckas) B HEOpraHWYeCKUX
COCIMHEHWSIX, 3apsij] NOHA 10 XUMHYECKOW (opmyJie, XapakTep cpeabl B
BOJIHBIX PAacTBOpPax HEOPraHMYECKUX COEAUHEHUMN, TUI KPUCTAIIINYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMbica [lepuonnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBAaTh €ro IOHHMaHUe: OIUChIBaTh W XapaKTepHU30BaTh
tabnmunyto Gopmy Ileproamdeckoil cUCTEMbl XMUMHYECKHX 3JIEMEHTOB:
pasnuyaTh MOHATUSA «TrJaBHasg noarpynna (A-rpynmna)» U «modoyHas
noarpynmna (b-rpynma)», manbie u OonbliMe MepUOAbl, COOTHOCUTH
o003HaueHus, KOTOpble MMEIOTCS B MEePUOAMYECKO Tabnuie, ¢
YUCJIOBBIMU  XapaKTepPUCTHUKAMH  CTPOEHHSI aTOMOB  XUMHUYECKHUX
AJIEeMEHTOB (COCTaB M 3apsija  snapa, oOIiee 4YHCIO BJIEKTPOHOB W
pacmpeneieHde WX IO DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U MX COEAWUHEHUU B
npezenax MajlblX NEPUOJOB U TIaBHBIX MOATPYIIl ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HeOpPraHUYECKHUe BEIeCcTBa,
XUMHUYECKUEe peakiuu (M0 YKMCIy U COCTaBy YYAaCTBYIOIIMX B peaKlUU
BEILECTB, MO TEIIoBOMY 3P (heKTy, 0 U3MEHEHUIO CTeleHel OKUCIeHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIMEe W CIENUPUISCKHE XUMHUYECKUE
CBOWCTBa TMPOCTBIX M CIIOXKHBIX BELIECTB, MOATBEpPKAasi OIKCAHUE
puMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUUYECKUX peaKLnii;

COCTaBIIATh YPAaBHEHUS DJIEKTPOJUTUYECKOM AHMCCOLMAlMUA  KHUCIOT,
LIeJI0YeN U COJIeH, TIOJIHBbIE U COKpALLEHHbBIE YPaBHEHUS peakLuii HOHHOTO



oOMeHa, ypaBHEHHUS peaklWii, TIOATBEPKAAOINX CYIIeCTBOBAaHUE
TeHeTHYECKOM CBSI3M MEXK/Ty BeIlleCTBAaMU Pa3IMYHbBIX KIIaCCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEBHBIX —pPEaKIui
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OanaHca STUX peakiui;
MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTpPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHYECKHX TIPeBpaIleHUd B Pa3IAIHBIX
YCIIOBHSIX;

BBIUUCIISATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJIFO XHUMHYECKOro JJIeMeHTa 1o (dopmyiie
COeIMHEHUS, MACCOBYIO JIOJIFO BEIIeCTBa B PACTBOPE, MPOBOJIUTH PACUETHI
110 YpaBHEHUIO XUMHUYECKOU PEaKInu;

co0JIIO1aTh rpaBuia HOJIb30BaHUS  XUMHYECKOM IOCy 101 U
1abopaTopHbIM 00OpyZOBaHHEM, a TaKKe TpaBWia OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHSIMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOUPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOro rasa);

MPOBOJIUTh  PEaKIWW, TOATBEPKJAIOIINEe  KAadeCTBEHHBI  COCTaB
Pa3UYHBIX BEIECTB: PAclO3HABATh OIMBITHBIM IyTEM XJIOPUA-, OPOMU/-,
woaua-, KapOoHat-, docdar-, cuwiMkar-, cyibhar-, THIPOKCHUJI-UOHBI,
KaTHOHBI aMMOHUSI U WOHBI M3yYEHHBIX METaJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPax HEOPTaHMYECKUX BEIECTB;

NIPUMEHSTh OCHOBHBIE OTEpaIlii MBICITUTEILHON JeITeTbHOCTH — aHalln3
W CHHTe3, CcpaBHeHHe, OO0O0OIeHne, CHUCTeMaTH3allfio, BEHISBICHHE
MPUYUHHO-CIICICTBEHHBIX CBS3eW — I W3YYeHHS CBOWCTB BEIIECTB H
XUMUYECKAX peaKkldii, eCTeCTBEHHO-HAy4YHbIe METOJbl TIO3HAHUS —
HaOJfoIcHNe, M3MepeHre, MOJCIUPOBaHNE, SKCIEPUMEHT (pealbHbId W
MBICJICHHBIN ).



TEMATHYECKOE IINTIAHUPOBAHUE

8 KIIACC
KoauuectBo yacos
Ne HanmeHnoBaHue pa3aesioB DaexTpoHHbIe (IUpPpoOBBIE)
KonTpoabHsbie IIpakTHuyeckne
n/n TeM MPOrpaMMbI Bcero o0pa3oBaTejbHBIE PeCypPChI
padoThI padoThI
Pa3nea 1. [lepBonauanbHble XUMHYeCKHE OHATHS
Xumusi — BaxkHasi 00J1aCTh

L1 ©CTECTBO3HAHUS H 5 ) bubmmoreka [{OK

' IPAaKTHYECKOU IeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yeJioBeKa

12 BemecTBa 1 XuMHdeckue 15 bu6mmoreka [JOK

' peaxIuu https://m.edsoo.ru/7f41837¢

Uroro no pazaeny 20

Pa3nen 2. BaxkHeiimme npeacTaBuTe/ M HEOPTAaHMIECKHX BEIIECTB
)1 Boznyx. Kucnopon. [lonsitue 6 bubmmoteka [JOK

’ 00 okcuax https://m.edsoo.ru/7f41837¢c
9 Bomopon. Ilonstre o kucmoTax g 1 1 bubmmoreka [JOK

' U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 1 bubmmoreka [JOK

' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 ) 1 bubmorexa [{OK

’ HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazmemy 30

Pa3znen 3. Ilepuoaunuecknii 3axon u Ilepuoanyeckas cucrema xumuueckux jieMeHToB /l. . MenneneeBa. CTpoeHHne aToMOB.
Xumuueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbLHBIE PeaKIINU




[lepuonnueckuii 3aKoH U

31 [Tepmomuaeckas cuctema 7 bubmmoreka [JOK
' XMMHYECKUX d1eMeHTOoB 1. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CTpoeHne aToMa
XUMHUeCKast CBI3b.
32 OKUCIUTEILHO- 8 buGmmorexa LIOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIE PEAKITUU
bu6mmorexa [JOK
u 1
TOTO 1O pasiery > https://m.edsoo.ru/7141837¢c
PesepBHOE BpeMs 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7141837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIACC

Koan4gecTBo yacon DJIeKTPOHHBIE
HaumenoBaHue pa3iesioB U TeM nupposbIe
Ne n/m P Kontpoabnbsie  IlpakTHueckue (ipp )
MPOrpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO H XHMHYECKHE PeaKIIHA
11 IloBTOpEHME U yriayOeHnEe 3HAHUN 5 bu6mmoteka [JOK
’ OCHOBHBIX pa3JIeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHIX 4 bubmmoreka [JOK
' peaximit https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAS AUCCOIUAITHSI. g ) 1 bubmmoreka [JOK
' XHUMUYECKHUE PEAKIINU B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pasznea 2. Hemerauisl 1 UX COeIMHEHHUA
)1 O01mas XxapakTeprucTHKa XUMUYECKIX 4 1 bubmmoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6r1ast xapakTepruCTUKa XUMHUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PYTHIRL- &-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6r1ast XxapakTepruCTHKa XUMHYECKHIX
2.3 ameMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 1 bubmorexa HOK
' PYTHIRL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
O01mas XxapakTeprucTUKa XUMUYECKIX
24 aneMeHToB [VA-rpynmnsl. Yriaepona u 8 2 bubmmorexa HOK
) . Py ) poat https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTMHEHHUSI
Uroro no pazaeny 25




Pa3gea 3. Meraiibl M UX COeTUHEHHUS

. bu6mmorexa [IOK
3.1 Obmwe cpoficTsa MeTa/IIOB 4 https://m.edsoo.ru/71f41a636
. bubmorexa [JOK
32 Baxkueiirre MeTaiibl U UX COEIUHEHUS 16 hitps://m.edsoo.ru/ 7412636
Uroro no pazaeny 20
Pa3znen 4. Xumus u okpy:kaomas cpeaa
4.1 BemiectBa 1 MaTepHaibl B )KU3HU YEIOBEKA 3 bubmrorexa LOK
) m p https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHoe BpeMs 3 bubmorexa LOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




HOYPOYHOE NIVIAHUPOBAHUE

8 KUIACC
KosmyecTBo yacon JIeKTpPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka KonTtpoabnbie IlpakTnyeckue
n/u Bcero H3y4eHHsl o0pa3zoBaTe/ibHbBIE
padoThI padoThI
pecypcsl

I [Ipeamet xumun. Posib XUMUU B KU3HA ) bubmmoreka [JOK
yenoBeka. Tena u BelecTa 03.09.2024  https://m.edsoo.ru/ff0d210c

) ITonsiTne 0 MeTOAaX MO3HAHHUS B ) bu6mmorexa [{OK
XUMUH 04.09.2024 = https://m.edsoo.ru/ff0d227e
[IpakTuyeckas pabora Ne 1 «IIpaBuna

3 paboTel B 1a00paTOpun U MPUEMBI | ) bu6mmoreka [JOK
oOparteHus ¢ J1abopaTOpHBIM 10.09.2024  https://m.edsoo.ru/ff0d23dc
obopyT0BaHuEM»

4 YucTteie BemecTBa U cMecH. CrocoObl ) bubmuotexa [JOK
paszaeneHust cMecen 11.09.2024  https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK

s . PHMEP 17.09.2024 | https://m.edsoo.ru/ff0d28¢8
OYMCTKH MMOBAPEHHOMN COJIH)»
6 ATOMBI I MOJICKYJIBI 1 bubmorexa [TOK
Y 18.09.2024  https://m.edsoo.ru/ff0d2a6¢

7 XuMu4yecKue 3JeMeHThI. 3HaKu ) bubmuotexa [JOK
(CUMBOJIBI) XMMUYECKHUX DJIEMEHTOB 24.09.2024  https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 buomorexa [TOK

P B 25.09.2024 | https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorera [TOK

P Y 01.10.2024  https://m.edsoo.ru/ff0d2d50




3aKo0H IMOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumudeckas popmyiia. BareHTHOCTB buomorexa HOK
pMyIa. 02.10.2024  https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX DJIEMEHTOB
1 OTHocuUTeNbHAs aTOMHAs Macca. bubmuotexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca 08.10.2024 = https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHAYECKOTO bubmuotexa [JOK
dJIeMEeHTa B COCIMHCHHUH 09.10.2024 = https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Modb. bu6mmorexa [{OK
Mosipaast Mmacca 15.10.2024 | https://m.edsoo.ru/ff0d5230
14 du3nyecKre U XUMUYECKUE SIBICHUS. bubmuotexa [JOK
Xumuyeckasl peakius 16.10.2024 | https://m.edsoo.ru/ff0d3 7fa
15 [Ipu3HaKy ¥ ycIoBUS MPOTEKAHUS bu6mmorexa [{JOK
XAMHAYECKHX PEaKIIHi 22.10.2024 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubnuoteka [JOK
XUAMHYECKUE YPaBHECHHSI 23.10.2024  https://m.edsoo.ru/ff0d3b88
Breruucienust koamdecTBa, MacChl
17 BEIIeCTBA [0 YPAaBHEHUSIM XUMUYECKUX buomorexa [TOK
n . P 06.11.2024 | https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudpukanus XUMHYECKAX peaKIInii
18 (coenuHEHUs, pa3I0KEHUS buomorexa [TOK
A P ’ 12.11.2024  https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEHA)
M. B. JIoMOHOCOB — y4€HBII-
19 sHImKIoneauct. O600IeHNe U bubmorexa [TOK
1 ARET- Itl 13.11.2024  https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIlus 3HAHUH
20 «BemmecTBa 1 XUMHYECKHAE PEAKITHI bubmorexa [TOK
B peat 19.11.2024 | https://m.edsoo.ru/ff0d4290
)1 Boznmyx — cmecs razos. Cocras bu6mmoreka [TOK
Bo3nyxa. Kucnopon — snemeHT u 20.11.2024 | https://m.edsoo.ru/ff0d448e




IMpOCTOC BCHICCTBO. O30H

dOu3nvecKkrue U XUMHAYECKHE CBOMCTBA

22 KHCJIOpo/Jia (peaKuu OKUCIEHUS bubmmorexa [TOK
poJa (peardl ’ 26.11.2024 = https://m.edsoo.ru/ff0d4614
ropenne). [lonstue 00 okcumax
CriocoOwI TOTydeHUsT KHCIIOPOia B
23 71a00paTOPUH U MMPOMBIIIIJIEHHOCTH bubmorexa HOK
patop P ' 27.11.2024  https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TertoBoit 3 pekT XumMudIecKo
4 peaKIuu, IIOHITHE O bu6mmorexka [{OK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- 03.12.2024  https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUIX
TommBo (He(Th, Yyrojib U METaH).
25 3arpsi3HEHHE BO3]TyXa, CITIOCOOKI €T0 buomorexa HOK
P AR 04.12.2024  https://m.edsoo.ru/ff0d4cda
MpeI0TBpALEHUS
[IpakTuueckast pabota Ne 3 mo Teme
26 «I?Ion YEHHUE 1/12061/1 aHHE KUCIIOPOJia. bubmmorexa [TOK
y . P PO, 10.12.2024  https://m.edsoo.ru/ff0d4ae2
U3YYECHHE €r0 CBOMCTBY»
7 Bomopon — aneMeHT u npocToe bubmuotexa [JOK
BeniecTBo. HaxoxneHnue B npupone 11.12.2024  https://m.edsoo.ru/ff0d4dd0
)8 ®uznyecKre 1 XUMHYECKHE CBOMCTBA bubnuoteka [JOK
Bosopoaa. [I[pumenenne Boopoaa 17.12.2024  https://m.edsoo.ru/ff0d4dd0
29 K
OHTpOJIbHAsS paboTa 18.12.2024
[ToHsiTHE O KHCIIOTAX U COJSX
30 Crioco0sI moTydeHus BOAOPOia B bubmmorexa [TOK
Y HOPOA 24122024 hitps://m.edsoo.ru/f0d4ddo
n1abopaTtopuu
31 [IpakTiueckast paborta Ne 4 o Teme bubnuoteka [JOK
«ITomydenne u cobmpanme BoI0poa, 25.12.2024 = https://m.edsoo.ru/ff0d4f42




HU3YUCHUC CTO CBOMCTBY»

Momsipabiii 00bEM razoB. 3aK0H

bu6mmorexa [JOK

32
ABoranpo 14.01.2025  https://m.edsoo.ru/ff0d542e
Brerancnenus 00bEMa, KOJIHMIecTBa
33 BEINIECTBA ra3a Mo €ro U3BECTHOM buosmorexa HOK
- . Y 15.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA MIIA 00BEMY
Brruncnenns 006EMOB ra3oB 1Mo
34 ABHEHHIO PEaKIIMM Ha OCHOBE 3aKOHA buomorexa HOK
P . peardt . 21.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nyecKre u XMMUYECKHue CBOMCTBA bubmuotexa [JOK
BOJBI 22.01.2025  https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwii. [ lonstre 06 bubmuotexa [JOK
WHJIUKaTOpax 28.01.2025  https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackimeHnHbie
37 u HI;HaCBI peHH},Ile3 ACTBOPBI B buomorexa HOK
. P PoL 29.01.2025  https://m.edsoo.ru/ff0d5b40
MaccoBas J10J1s1 BEIlecTBa B pacTBOpe
[IpakTuyeckas pabora Ne 5 o Teme
18 «I[IpuroroBiieHre pacTBOPOB € bubnuoteka [JOK
OnpeneNEHHON MacCOBOM 10Ier 04.02.2025  https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIECTBAY
39 O6006menue o Teme «Kucmopo. bubmmnorexa [JOK
Bonopoxa. Bona» 05.02.2025  https://m.edsoo.ru/ff0d6342
40 OxcuIpl: coCcTaB, KIIacCH(pUKAIHS, bubmuotexa [JOK
HOMEHKJIaTypa 11.02.2025 = https://m.edsoo.ru/ff0d664e
[ToydeHnue u XUMUYECKUE CBOKWCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX buomorexa HOK
’ P 12.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHus: cOCTaB, KJIacCU(pUKAIIHS, bu6mmoreka [{OK




HOMEHKJIaTypa 18.02.2025  https://m.edsoo.ru/ff0d67ca
13 [TomyueHnne u XuMHUYECKHE CBOHCTBA bubmnorexa [JOK
OCHOBaHUU 19.02.2025 | https://m.edsoo.ru/ff0d67ca
A4 Kucnmotel: cocrtas, kiaccudukaus, bubmuoreka [JOK
HOMEHKJIaTypa 25.02.2025  https://m.edsoo.ru/ff0dfee2
45 IlosrydyeHne U XUMHUYECKUE CBONHCTBA bu6mmoreka [JOK
KHCIIOT 26.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa,
46 cnocoébllj HI:)H q)eHI/IsI XI/IMI/I‘IZSKI/IG bubmmorexa [TOK
. Y ’ 04.03.2025 | https://m.edsoo.ru/00ad9474
CBoOiicTBa
[IpakTrueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTATBHBIX 33724 110 TEME bubmnorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUUECKHUX 05.03.2025  https://m.edsoo.ru/00ad9b7c
COCJIMHEHU
43 I'eneTndeckas CBSI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHCHUI 11.03.2025  https://m.edsoo.ru/00ad9a50
49 O6o001eHre U cucTeMaTu3anus bu6mmoreka [JOK
3HAHUHU 12.03.2025 @ https://m.edsoo.ru/00ad9cb2
bu6mmorexa [JOK
50 K o
OHTPOIIbHAA pabota 18.03.2025  https://m.edsoo.ru/00ad9ela
[TepBBIe OMBITKY KIIaCCH(PUKAITAN
51 XUMHYECKHX dJIieMeHTOB. IloHsTHE O bubmorexa LOK
) 19.03.2025 | https://m.edsoo.ru/00ad9ffa
IpymIax CXOIHBIX 3JIEMEHTOB
[lepuoandeckuii 3aK0H U
52 Ilepuonuueckas cucteMa XUMHAYECKUX bubmnorexa [IOK
P 02.04.2025 | https://m.edsoo.ru/00ada52¢c
anemenToB /1. 1. Menaeneena
53 Ilepuonpl, rpynnbl, HOATPYIIILI bubmorexa LOK
PHOLEL TPY > TTOATPY 08.04.2025  https://m.edsoo.ru/00ada52¢c




Ctpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
sinep. MzoTomsr 09.04.2025 = https://m.edsoo.ru/00ada342
CTtpoeHue 3JIeKTPOHHBIX 000JI0UEK
55 aT:MOB BJ'IeMeHTI())B Ilepunonnyeckoit bubmmorexa [TOK
PO 15.04.2025 | https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menneneena
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKCHHUIO B bubmuotexa [JOK
[lepuoamueckoit cucteme J1. U. 16.04.2025  https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepuoanyeckoro 3akoHa
57 JUISL pa3BUTHSI HAYKH | ipakTuku. J1. W. bubmnoreka [JOK
MenpeneeB — y4&HBIN, TIEAAror u 22.04.2025 | https://m.edsoo.ru/00ada96e
rpax1aHuH
PesepBubiit ypok. O0001IIEHIE T
58 CI/ICTIe)MaTI/ISE}IlpI/ISI 3HaH1/11711u / bubmnorexa [IOK
. 1 23.04.2025 | https://m.edsoo.ru/00adb33c
Bcepoccutiickas mpoBepodHas paboTa
59 HNonnasg xumMudeckas CBSI3b bubmnorexa [IOK
29.04.2025 | https://m.edsoo.ru/00adac34
60 DIEeKTPOOTPUIIATETLHOCTh ATOMOB bubmnorexa [JOK
XUMHUYECKHUX DJIEMEHTOB 30.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBasnenrtHas HenoJisipHasi XuMudeckas bu6mmoreka [JOK
CBS3b 06.05.2025 | https://m.edsoo.ru/00adaab8
62 CrelneHnb OKUCIIEHUS Bubmorexa HOK
07.05.2025 | https://m.edsoo.ru/00adae28
63 OKuCIUTENTbHO-BOCCTAaHOBUTEIIBHBIE bubmuotexa [JOK
peakuumn 13.05.2025  https://m.edsoo.ru/00adb076
64 HTorosast KOHTpOJIBHAS paboTa / bu6mmoreka [JOK
Bcepoccutiickas mpoBepodnas paboTa 14.05.2025  https://m.edsoo.ru/00adb486




65

OKHCIUTEIN U BOCCTAHOBHUTEIN

bubmuorexa [JOK

20.05.2025  https://m.edsoo.ru/00adb076
66 KoBasienTHas mossipHasi XuMu4eckast ) bubmnorexa [JOK
CBSI3b 21.05.2025 | https://m.edsoo.ru/00adaab8
OBIIEE KOJIMYECTBO YACOB 110 66
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9 KUIACC

Koan4gecTBo 4acon JIeKTpPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Kontpoasubie IlpakTuueckne
n/u Bcero H3y4eHHsl o0pa3zoBaTejbHbBIE
padoThI padoThI
pecypcesl
[lepronyueckuii 3aKoH.

I [Tepuoamdaeckast cuctema ) bubmnoreka [JOK
XuMUUeckux snemeHToB J[. M. 04.09.2024  https://m.edsoo.ru/00adb59e
Menieneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKHUX 3JIEMEHTOB 1 bubmmorexa [TOK

. 05.09.2024  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIIaTypa | bubnuoteka [JOK
HEOPTraHUYECKHUX BEIECTB 11.09.2024  https://m.edsoo.ru/00adb7e2

4 Buib1 xuMuuecko# CBSI3U U TUTTBI ) bubmuotexa [JOK
KPUCTAUIMYECKUX PELIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
Krnaccndukanus XaMudeckux

5 . 1
peakIuit o pa3InYHbIM MpU3HAKAM 18.09.2024

6 [lonsiTHE O CKOPOCTH XUMHUYECKOM ) bubmmoreka [JOK
peakIuu. 19.09.2024  https://m.edsoo.ru/00adbcb0

7 [TonsiTHe 0 TOMOTEHHBIX U ) bubmuotexa [JOK
reTEPOTeHHBIX PEAKIUIX 25.09.2024 | https://m.edsoo.ru/00adbe9a
[lonsATHE O XUMHYECKOM
paBHOBecHH. PaKTOPHI, BIUSIONINE

8 Ha CKOPOCTh XUMUYECKON peaKkIuu 1 1 bubmmorexa [TOK

P peardt 26.09.2024  https://m.edsoo.ru/00adc28c

MI0JIOXKEHUE XUMHYECKOTO
paBHOBECHS




OKHCIUTEIIFHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peakiuu 02.10.2024  https://m.edsoo.ru/00adcade
Teopud >MEKTPOIUTHUECKOHI
10 Hcfo Ha I/II/IpCI/IJILHLIe U ci1a0ble bubmorexa LOK
A HHA. 03.10.2024  https://m.edsoo.ru/00adcd68
AIIEKTPOJTUTHI
11 Honusie ypaBHEHUS peaKuii bubmorexa LOK
P peaxil 09.10.2024 | https://m.edsoo.ru/00add448
XUMHAYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAaHMUU B CBETE IPEACTABICHUI bu6mmoreka [JOK
00 2JIEKTPOIUTHUECKON 10.10.2024  https://m.edsoo.ru/00add5d8
TUCCOLIMAIINT
XUMHUECKHE CBOMCTBA COJIEH B CBETE
13 OpencTaBIeHUN 00 bubmnorexa [IOK
bed N 16.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTHUECKOHN JUCCOHAITIHI
bu6mmorexa [JOK
14 K
OHTpOIIbHas padoTa 17.10.2024 | https://m.edsoo.ru/00add9d4
15 TTonsarue o ruapoimse conen bubmorexa LOK
AP 23.10.2024 | https://m.edsoo.ru/00addd12
[IpaxTrueckas padora Ne 1.
16 «Pemenne sxcnepuMeHTAILHBIX bubmnorexa [IOK
P 24.10.2024 @ https://m.edsoo.ru/00addbfa
3a1a49y
17 «DJIEKTPOJINTUYECKAs TUCCOLMALINS. bu6mmoreka [JOK
XUMUYECKUE PEAKIIUU B paCTBOPAX» 06.11.2024  https://m.edsoo.ru/00addecO
OO61as XxapakTeprucTHUKa rajJoreHoOB.
18 XUMHUECKHE CBOMCTBA Ha IIPUMEPE bubmorexa LOK
P P 07.11.2024 | https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopo. CosisiHast KHCIIOTa, bu6mmoreka [JOK
XUMUYECKHE CBOWCTBA, MOJTyUeHHUE, 13.11.2024  https://m.edsoo.ru/00ade104




IpUMCHCHUC

[Ipaktrdaeckas padota Ne 2 o Teme

20 «ITomyueHnne COMSTHOM KUCITOTHI bubmorexa HOK
y N N ’ 14.11.2024  https://m.edsoo.ru/00ade348
M3y4YeHHE € CBOMCTBY»
Boruncnenus o ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIINi, eCJIi OJIUH U3 bubmmorexa [TOK
PEAIHHL, A 20.11.2024  https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
” OO01mast XapakTeprCTHKA 3JIEMEHTOB bubmuoteka [JOK
VIA-rpynmst 21.11.2024  https://m.edsoo.ru/00ade64a
ATIOTpOTHBIE MOTU(UKAIINY CEPHIL.
” Haxoxnenue cepol u €€ coeAMHEHU I bubnuoteka [JOK
B IIpUpPOJE. XUMUYECKHE CBONCTBA 27.11.2024 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO/1, CTPOEHUE, bubnnoreka [JOK
(du3nyUecKre U XUMHUYECKUE CBOKCTBA 28.11.2024 | https://m.edsoo.ru/00ade802
Oxcuapl cepbl. CepHast KHCIIOTA,
25 (u3HYecKre U XUMHYECKUE bubmorexa HOK
N 04.12.2024  https://m.edsoo.ru/00adea?8
CBOCTBa, IPUMEHEHNE
XUMUYEeCKUe peakilni, JexKalue B
OCHOBE IIPOMBIIIIEHHOTO criocoba
%6 MTOJTYYEHUS CEPHOM KUCIIOTHI. bubnuoteka [JOK
XUMHYECKOE 3arps3HEHUE 05.12.2024  https://m.edsoo.ru/00adec8a
OKpY KaroIlel cpeJibl COeAMHEHUSIMU
Cephl
7 Brranciienne MaccoBoit 40JIM BBIXOJIa bu6mmorexa [{OK
MPOJIYKTa PEaKIuu 11.12.2024  https://m.edsoo.ru/00adec8a
)8 OO6m1as XxapakTepucTrUKa 3JIEMEHTOB bubnuoteka [JOK
VA-rpynmnsl. A3or, 12.12.2024  https://m.edsoo.ru/00adeeat




pacrpocTpaHeHue B IPUPO/IE,
(¢u3nyecKkre U XUMHYECKHE CBOMCTBA

[IpakTuyeckas padora Ne 3 o Teme

bu6mmorexa [{OK

29 I1
¢ OjIyquHe AMMHARA, HYHEHHE €10 18.12.2024  https://m.edsoo.ru/00adf180
CBOMCTBY»
bu6mmorexa [JOK
30 K 6
OHTpOTIbHAd pabota 19.12.2024  https://m.edsoo.ru/00adf004
31 A30THas KHACIOTa, e€ pru3mueckue u bubmuoteka [JOK
XUMUYECKHE CBOHWCTBA 25.12.2024  https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U coJiel
AMMOHHS B KQUeCTBE MUHEPATHHBIX
32 noOpennii. XUMHAYECKOE bubmorexa HOK
YAOOP i . 26.12.2024 = https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOMIEH Cpeb
COCTMHCHUSIMHU a30Ta
®docdop. Oxena pochopa (V) u
33 (bocg)o pHaH KH?H((I))Ta (b(bI/IIDZ;I/I(Hez:KHe u bubmorexa HOK
P . 09.01.2025  https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOyYCHHE
Hcnone3oBanue pocdaTtoB B
34 KauecTBe MUHEPAIbHBIX YA0OPEHUH. bubmnorexa [JOK
3arpsi3HEeHUE TPUPOJHON CpeIbl 15.01.2025  https://m.edsoo.ru/00adfc20
dbochatamu
Yriaepon, pacipocTpaHeHHAE B
35 npu i g gmnlzlecxie 1 XUMUYECKHE bubmorexa HOK
P P e 16.01.2025  https://m.edsoo.ru/00adfd9¢c
CBOWCTBa
Oxcuipl yriaepoaa, uxX Gpusndeckue u
16 XAMHYECKHE CBOHCTBA. bu6mmorexa [{OK
DKOJIOTHYECKUE TTPOOIIEMBI, 22.01.2025 = https://m.edsoo.ru/00adfebe

CBsI3aHHBIE ¢ OKcHuIoM yrieposa (IV)




bu6mmorexka [{OK

37 YIOIbHAs KACIOTA 1 e COMn 23.01.2025 | https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme

18 "IlosrydeHune yrieKucioro rasa. bu6mmoreka [JOK
KauecTBennas peakuus Ha kapOoHaT- 29.01.2025  https://m.edsoo.ru/00ae027e
noH"

[lepBoHnauanbHble MOHATUS 00
39 OPraHMYeCKHUX BELIECTBAX KaK O bubmmorexa [TOK
30.01.2025  https://m.edsoo.ru/00ae054¢
COCTMHEHUSX YTIepoaa
40 Kpemnwnii u ero coemuHeHust buomorexa HOK
05.02.2025 = https://m.edsoo.ru/00ae080a
[IpakTryeckas padorta Ne 5. Pemenue

A1 SKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnuoteka [JOK
«Baxnelimme HeMeTaIbl U UX 06.02.2025  https://m.edsoo.ru/00ae0bf2
COEJTUHEHUS)

1 «Baxneime HeMeTalubl U UX bu6mmoreka [{OK
COEIMHEHUS» 12.02.2025  https://m.edsoo.ru/00ae0e18
OO6mas XxapakKTepruCTUKa XUMHIECKUX
AJIEMEHTOB — METaJIJIOB.

143 Mertamndeckas CBsI3b U bubmuotexa [JOK
METaJUIMYECKast KpUCTAIIIIMYECKast 13.02.2025  https://m.edsoo.ru/00ael03e
pemérka. Ou3nyeckue cBOKWCTBA
MeTaJlJIOB
XVMUYEeCKUEe CBOWCTBA METAIIJIOB.

44 DNEKTPOXUMHUYECKUN psifl bubnmorexa LHOK

. 19.02.2025 | https://m.edsoo.ru/00ael 156
HaMpsHKeHUH METaJIOB

45 OO6mme cmocoObI MOTyYEHUS bubmnorexa [JOK

MeTtauioB. CrutaBel. Beraucnenus mo 20.02.2025 = https://m.edsoo.ru/00ael 156




YpaBHEHUSIM XUMUYECKUX PEaKIUi,
€CJIA OJIUH U3 PEareéHTOB COACPKHUT
npuMecu

46 [lonsiTHE O KOPPO3UH METAIIIOB bubnmorexa LHOK
26.02.2025  https://m.edsoo.ru/00ae1278
bubmuotexa [JOK
47 IHenosibie MeTar el 27.02.2025 https://m.edsogru/Oanl 4b2
48 OKcuibl ¥ TUIPOKCH]IBI HATPHS U bu6mmoreka [JOK
KaJus 05.03.2025  https://m.edsoo.ru/00ae14b2
49 [IlenouHO3emMeNbHBIC METAIIBI — bubmuotexa [JOK
KaJIBIAH U MarHui 06.03.2025 | https://m.edsoo.ru/00ael5e8
50 Bakueiimue coeTMHEHNUS KAILIAA bubmorexa LOK
12.03.2025  https://m.edsoo.ru/00ael5e8
51 Kontponpnas padota 13.03.2005
59 JKEcTKOCTh BOJBI M CLIOCOOBI €& bubmuotexa [JOK
YCTpaHEHHUS 19.03.2025  https://m.edsoo.ru/00ae1886
[Ipaktraeckas padota Ne 6 o Teme
53 "YK&cTKOCTh BOJIBI B METOIBI €& bubmorexa HOK
" 20.03.2025  https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
. bubmuoreka [JOK
>4 ATOMHHHIE 02.04.2025 https://m.edsogm/Oanch
55 AmdoTepHbIe CBOMCTBA OKCHIA U bu6mmoreka [TOK
THJIpOKCUaA 03.04.2025 | https://m.edsoo.ru/00aelc64
bubmuotexa [JOK
36 HKeseso 09.04.2025 https://m.edsogru/Oanl d8e6
57 OKcHabI, THAPOKCHUIBI U COJTH JKeJie3a bubmuoreka [JOK
(IT) m xene3a (III) 10.04.2025  https://m.edsoo.ru/00ae35¢6




O0001eHHE U CUCTEMATU3ALIMS

>8 3HAHUH ! 16.04.2025
[IpakTryeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 33/1a4 110 TEME ) bubmnorexa [JOK
«Baxunelme MeTaibl U UX 17.04.2025  https://m.edsoo.ru/00ae3de8
COCTUHEHUS)
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIINiA, eCITH OJUH U3
60 peareHToB J1aH B U30BITKE NN ) bu6mmoreka [TOK
COJIEPXUT IpuMecH. Beruncnenus 23.04.2025 | https://m.edsoo.ru/00ael750
MacCOBOM JIOJH BBIX0]1a TPOAYKTa
peaxkuuu
61 Hrorosast KOHTpoOJIbHAS paboTa 1 24.04.2005
6 O00011IeHNE U CUCTEMATU3ALIS |
3HAHUH 30.04.2025
63 BemectBa u matepuansl B ) bu6mmoreka [JOK
MTOBCE/IHEBHOM KU3HU YeIOBEKa 07.05.2025  https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3sHEHUE ) bubmnorexa [JOK
OKpYKarollei cpebl 14.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permennmn ) bu6mmoreka [JOK
AKOJIOTHYECKUX TTPOOIIeM 15.05.2025  https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O0o01ieHne u ) bu6mmoreka [JOK
CUCTeMaTH3allusl 3HaHUH 21.05.2025  https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O6001ICHIE 1 ) bubmnoreka [JOK
CUCTeMaTH3allusl 3HAaHWHA 22.05.2025  https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB 110 67

I[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 8 kinacce/ Pyasuruc I'.E., ®enpaman @.I'., AKimoHepHOE 00IIIeCTBO
«3natenbctBO «IIpocBenieHre»
» Xumus, 9 kiace/ Pynsuruc I'.E., ®enpaman @.I., AkiimoHepHoe 00IIECTBO

«M3patenbctBO «lIpocBenieHne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YHUTEJIA
Xumus : ypoku B 8 kiacce : mocobue s yuurtens /H. H. T'apa

Xumusi. Ypoku B 9 kiacce : mocooue ais yanrtens /H. H. T'ap

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya






