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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBE ¢eiepalibHOM pabouel TporpaMMbl BOCITUTAHUS
U C y4eTOM KOHIEIMIMHK TMpenojaBaHusi ydyeOHOro mpeamera «XuMHs» B
oOpasoBaTenbHbIX opranuzamnusax Poccuiickoit @eaeparuu.

[Iporpamma mo xuMuM Naé€T MPECTABICHUE O IMENsAX, OOIel cTpaTeruu
OoOy4eHHMs, BOCIHMTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpelesieHHe ero Mo KiaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM W TeMaM MpPOTrpaMMbl IO XHUMHH, OINpeaeseT KOJIUYECTBEHHBbIC U
KaueCTBEHHBIE XapaKTePUCTUKU coJiepKaHus, PEKOMEHyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHUMHHU C y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKM Yy4eOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcs, ONpeaAesisieT BO3MOXKHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTesIbHOM
IpOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPEOOBaHMM K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE LieNiel U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JIEATEITLHOCTH OOYyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHS
oOy4aromerocsi, €ro MpeACTaBICHUI O MAaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
poiib UrpatoT (GopMuUpyeMble XUMHUEU MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
DPHEPTrUU M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TI100aIbHBIX
npo0ieM YCTOMYMBOIO pPAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOI U 3KOJOTHYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3ydeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJII  CaMOpas3BUTUS |
dbopMupOBaHUS KYJIbTYPbI JUYHOCTH, €€ 0011IeH U (PYyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHME MBIIUICHHS U TBOPUYECKUX CIHOCOOHOCTEM
oOy4arolmuxcs, HAaBBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW JIeSITEIbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIEIOBATEIbCKUX YMEHUU, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JUHCTBO PUPO/Ibl U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHU ECTECTBEHHO-HAYYHOI rPaMOTHOCTH 00YyYaroLuXCsl;
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crocoOCTBYyeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHMM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
COIEepKaHUS  yuyeOHOro  MpeaMeTa, KOTOPBIA  SABISAETCS  MEAArOrHYecKu
aJIalTUPOBAHHBIM OTpa)KeHHeM 0a30BOM HAYKH XMMHH Ha OTMPeeIEHHOM dTare eé
pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I11Ier0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUHU.

CrtpykTypa coaepKaHus MPOTpaMMbI MO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja kK €€ uzydeHuro. CoaepkaHue CKIAIbIBA€TCA U3 CUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MTOHATUN O XUMUYECKOU
peakiuu. OOe STH CHUCTEMbl CTPYKTYpPHO OpraHM30BAaHbl MO0 MPUHIUITY
MOCJIEA0BATEIBHOTO PAa3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBIEeHUN 00 JIEKTPOJIUTUYECKON AMCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATENBHO OT OJTHOTO
YPOBHSI K IPyTOMY, BBITIOJTHSISI (PYHKITUH OOBSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHS U BO3MOXKHOCTEN MPAKTUYECKOTO0 IPUMEHEHHUS U MOJTYUYCHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CHOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPUPOJIbI, HIEHHOCTHOTO OTHOWIECHHS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPHUBICUCHUEM 3HAHUU W3
paHee M3yYEHHBIX Y4eOHBIX npeameToB: «Okpyxkaromuii Mupy, «buonorus. 5—7
KJ1accb» U «Pu3muka. 7 Kiaace».

[Ipy wu3yuyeHUM XUMHHM TPOUCXOAUT (POpPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JIEeATEIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1aua
y4eOHOT0 MpeJMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHITHUH, 3aKOHOB ¥ TEOPETUUECKUX TOJIOKEHUM, TOCTYITHBIX

0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIka HAayKd, B MPHUOOIICHUH K
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HAyYHBIM METOJaM TIO3HAHUS MPU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKIUH, B
(bopMHpPOBaHUU U PA3BUTUU MMO3HABATEIHHBIX YMEHUI U UX TPUMEHEHUH B Y4eOHO-
MO03HABATEIILHON M yueOHO-MCCIIeI0BATEILCKOM JAEITeTbHOCTH, OCBOCHUHU MPABUII
0e30macHOro ooparieHus ¢ BeleCTBAMH B TIOBCETHEBHOM KU3HH.

[Ipy M3y4yeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3OBaHMs BaKHOE
3Ha4YeHHE NMPUOOPENTU TaKUE LI, KakK:

— (dopmupoBaHHEe WHTEIUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IMPUHATHIO PELICHUH,
CTIOCOOHO# aTanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKOe MpUOOIIEHHUE
O0yyaroumxcs K CaMOCTOSITEJIbHOM MO3HABATEIbHON JESTENbHOCTH, HAay4HBIM
METO/JaM TMO3HaHUus, (GOPMHUPYIOIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— o0ecredeHne yCIoBU, CITOCOOCTBYIOIMIUX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HON [EATEIbHOCTH, MO3HAHUS M CaMOMNO3HAHUSA, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JIESATEIbHOCTH;

— (opmupoBanue oOwmEeld (QyHKIMOHATIBHOM U  €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHUU OOBSICHITH W OIECHUBATH SIBICHUS
OKpY>KaIOIIEr0 MHUpa, WCIHOJb3ys 3HAHUS U OIBIT, MOJyYCHHbIE MPU H3yUYECHUU
XUMUH, TPUMEHSITh UX TPU PEIICHUH TTPOOJIEM B MOBCETHEBHOW KU3HU U TPYAOBOU
NEeSTENbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOMIMXCA TIyMaHUCTHYECKUX OTHOILCHMH,
MOHMMAaHUSA [IEHHOCTH XUMHUYECKHX 3HAHUW Ui BBIPAOOTKH DKOJIOTHUYECKU
1EJIeCO00Pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B IEISIX
COXPaHEHHs CBOETO 3/10POBbsI U OKPYXKArOIIe MPUPOJIHON cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOoduiIs U HAMpaBICHHOCTH JaTbHEHUIIEro
oOydeHHUSI.

OO1ee Yrco 4acoB, OTBEIEHHBIX JUIsl U3yUYEHUS XUMUHU HAa YPOBHE OCHOBHOT'O
obmrero oOpa3oBanus, cocrabisger 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponb XMMUM B KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. DuU3WUECKUE CBOWCTBA BEMIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHATHE O MeTOMax MO3HAaHWS B XMUMHUU. UHCThIE BEIIECTBA U CMECH.
CniocoOnI pazeneHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢hopmyiia. BaleHTHOCT, aTOMOB XUMUUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAs aToOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsipHag Macca. MaccoBast oJ1sl XUMHYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBsSI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IUHUI] BemectBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUM.

DOU3NYECKUE U XUMUYECKUE SBJIECHUS. XUMHUYECKas PEaKUUs U €€ IMPU3HAKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHMMHUECKHe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOHN IMOCYI0M, MpaBWjiaMu paboThl B Ja0OpaTOPUU U
npuéMamMu o0palleHus ¢ JIabopaTOpHbIM 000PYJIOBAHUEM, U3YUCHUE U OMHCAHUE
bU3NYEeCKNX CBOWCTB 00pa3IOB HEOPTaHWYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJICHUE BOCKA, TasHUE JIbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMs BOJbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aHMO/JICHCTBUE Mejla ¢ KHCJIOTON) SIBJICHUM, HAOII0ICHHE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOUN KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHE TUJIPOKCUJIA
mean (I1) mpu HarpeBaHuM, B3anMOCCTBHE Keje3a ¢ pactBopoM cos meau (11),
U3y4YeHHE CIOCOOOB pPa3felIeHHs] CMECEil: ¢ MOMOIIBIO MarHuTa, (PUIbTpOBaHUE,
BBITIApYBaHUE, JUCTUIUIAINS, XpoMaTorpadus, MpoBeIeHUE OYUCTKU MTOBAPEHHON
COJIM, HAOJIOJICHUE W  ONHWCAaHUE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IIrapocTepKHEBBIX ).

BaxHellline nNpeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 3jneMeHT u mpocToe
BemecTBo. HaxoxaeHnue kuciopona B Tpupoje, (U3MYECKHUE W XUMHUUYECKHE
cBoictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopoga. CrocoObl
MOJIYYCHHUST KHUCTopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. Kpyrosopor
BrKECTERP DAL omnanms Tensop”
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TemnoBodt »hdexT XUMHUECKOW peakluu, TEPMOXHMUUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEaKIuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUue
BO3/IyXa, YCWJICHUE TapHUKOBOTO A (PekTa, pa3pyiieHrne 030HOBOTO CJIOS.

Bonopon — snemenT u npoctoe BemecTBo. Haxoxaenne Bogopoaa B Ipupoe,
bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CITOCOORI ToTydeHusl. KucmoTsl
Y COJIN.

MonspHbiii 00bEM ra3oB. Pac4€Tsl M0 XUMHUYECKUM YPaBHCHHSM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpHI.
HacebllieHHbIE M HEHACBIIMIEHHbIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 104 BEmEecTBa B pacTBOpPE. XUMUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponbe pacTBOpOB B mpuposie M B XKU3HU 4desoBeKka. KpyroBopor BoAbl B pupoie.
3arpsA3HeHne NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Du3MYecKue W XUMHUYECKHE
CBOMCTBa OKCHUJIOB. [loirydeHre OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IMIENOYM U HEPACTBOPUMBIE
ocHOoBaHuA. HoMeHkiatrypa ocHoBaHuil. PU3NYECKHUE U XUMHYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHrne oCHOBaHUM.

Kucnotsl. Knaccudpukanus kucnor. Homenknatypa kucioT. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonyudeHne KUCIOT.

Conu. Homenknatypa coisieil. @U3M4YECKUE U XUMHYECKHE CBOWCTBA COJICH.
ITonyyenue coiei.

['eHeTnueckas CBSA3b MEKIY KJIACCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKaHU KUCIOpoAa B BO3yX€, MOIYyUYCHHUE,
coOupaHue, paclo3HaBaHUE U U3YYCHUE CBOWMCTB KHUCIOPOJa, HaOJIOJCHUE
B3aHMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBECHUS U
MpeKpanieHus ropeHus (moxkapa), 03HakoMJIEHHE ¢ 00pa3IaMu OKCUJIOB U OTTMCAHUE
WX CBOWCTB, TOJy4YeHUE, COOMpaHHWE, PACMO3HABAHWE W W3YYCHUE CBOMCTB
BOZIOpO/ia (TOpeHue), B3auMo/ieicTBre Bogopoa ¢ okcugaom meau (1) (BozmoxkHO
UCIIOJIb30BAaHUE BUEOMATEPUAIIOB), HAOIIOEHUE 00Pa3I0B BEIIECTB KOJIMUYECTBOM
1 ™Monb, ucciegoBaHWe OCOOCHHOCTEH pacTBOPEHHS BEHIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOW MACcCOBOM JOJIEHN
pacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJABI C MeTaulaMH (HaTpUEM U
KaJbliueM) (BO3MOXXHO MCIOJIb30BaHME BHJIEOMATEpPHANIOB), HCCIIEIOBAHUE
00pa3IloB HEOPTraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIO/ICHHE U3MEHEHUS

OKpaCKI/I I/IHI[I/IKaTOPOB B paCTBOan KHUCJIOT U H.[GJIO‘-ICFI, I/I3y‘-ICHI/Ie B33PIMO,[[GI>1CTBH$[
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okcuna meau () ¢ pactBopom cepHON KHUCIOTHI, KUCIOT C METaUIaMH, peaKui
HEUTpAIU3ALMHU, IOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJljla IPYyTrUM U3 pacTBOPA COJIM, PELICHUE SKCIIEPUMEHTAIIBHBIX 3aa4 10 TEME
«BaxkHenme Kiacchl HEOPraHMYECKUX COETUHEHUI.

Ilepuoanyecknin 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemeHToB JI. W. MenpgesneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUu

[lepBble TOMBITKH KIAacCU(DUKAIIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIE METaJllbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPblE 00pa3yroT aM(OTEPHBIE OKCUIBI
Y TUIPOKCUBI.

Ilepronnueckuit 3akoH. Ilepuoanueckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoinas u jiuuHHonepuoaHas popmel [lepuoanueckoit
cucrembl xumuyeckux osyemeHtoB J[. M. Menneneesa. Ilepuonsl u rpyImimsl.
PuU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IEPHUOA U TPYIIIBI AIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[lepnognueckori cucremsl [[. 1. MenneneeBa. XapakTEpUCTUKA XUMHYECKOTO
AJIEMEHTA T10 €ro noJiokeHuro B [lepuoguueckoit cucteme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJnyca aTOMOB XHWMHMYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Haykh W npaktuku. . M. MenneneeB — y4é€HbId U
rpakIaHUH.

Xumuyeckass cBsA3b. KoBasieHTHast (MOJIApHAsT YW HEMNOJIAPHAs)) CBS3b.
DIEeKTPOOTPULATETBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue OoOpa3lOB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJAEHCTBHE
TUAPOKCHAA LHUHKA C PacTBOpaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WJUTIOCTPUPYIOIINX — NPUMEPBl  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMI
(ropenue, peakiiuy pa3oKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceasu

Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XHMHMH B 8 Kiacce
OCYILECTBISICTCSl 4epe3 HCIOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAyUHBIX
IIOHATUM, TAK U MOHATHUM, SABJIIIOIIMXCSA CUCTEMHBIMU U1 OTAEIBHBIX [PEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.
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OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4YHBIN (DakT, TUMOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, Kiaccudukanusi, MEepUOJUIHOCTh, HAOIIOEHNE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®du3uKa: MaTepusi, aToOM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
pPaMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUYCCKUN 3apsjl, BEIIECTBO, TEJIO0, O00BEM,
arperaTHOe COCTOSIHME BeIeCTBa, Tra3, (U3MUECKHUE BEJIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOIIa€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMUMH4YecKasi peaKius

[lepnognueckuii 3axoH. [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KUIHS, KAIBIUA U UX COCTUHEHHUIN
B COOTBETCTBUU C IIOJIOKEHHEM »JJIEMEHTOB B llepuonuueckon cucreme u
CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHUYECKOW CBA3U. THUMB KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PEUIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIWYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakiuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYAaCTBYIONIMX B PEAKIWHM BEIIECTB, MO TEIIOBOMY 3G (dEKTy, 1Mo
W3MEHEHUIO CTETICHEH OKMCICHUS XMMHUYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakiusix. [IoHsITHEe 0 TOMOTE€HHBIX M TeTEePOreHHBIX
peakuusx. [lonstne o karamuse. [loHsTre 0 xumudeckom paBHoBecun. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TIOJIOKEHUE XUMHUUYECKOIO

paBHOBECHS.
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  PEaKLUU. CocraBieHue  ypaBHEHUU

OKHUCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C HCIIOJIB30BaAaHHUECM MCTOda
SJICKTPOHHOT'O OajaHca.
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Teopus 37EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnsl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XUMHUYeCcKoil cBsizu. CteneHs auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUNA HOHHOTO OOMEHa,
NOJIHBIE M COKpAalIEHHbIE HOHHBbIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEJICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUAIIUH.
KauecTBeHHbIE peakuyu Ha HOHBL. [[oHATHE O TUAPONIU3E COJIE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTATMYECKUX PEIIETOK HEOPraHUYEeCKUX
BEILIECTB — META/NIOB UM HEMETauioB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(X7opuaa HaTpus), UCCIENOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT
BO3JICUCTBUSI  PA3NUYHBIX  (PAKTOPOB, HCCJIECAOBAHHE  AJIEKTPOINPOBOJIHOCTH
pPacTBOPOB BEIIECTB, MTPOIIecca AUCCOLMALIMK KUCIIOT, IIeJI0UeH U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHUANIOB), MPOBEJCHHUE OIBITOB, HWILIIOCTPUPYIOIIUX
NpU3HAKK TIPOTEKAaHWsI peakIuii WOHHOro oOmeHa (oOpa3oBaHHME OcCaiKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pEAKIMil (FOpeHue, peakiuu pas3lioKeHUs,
COCIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIINil Ha MOHBI, PEHICHUE YKCIIEPUMEHTATBHBIX 3a/1a4.

Hemertanibl U MX coeIMTHEHUA

OOmas xapaktepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJIopa (B3auMOIEHCTBUE
C MeTajllaMH, HeMeTaJlJlaMH, uienodyamu). XiopoBojaopos. ConsHas KHUCIOTa,
XUMHWYECKME CBOWCTBA, INOJIydyeHHE, IpuUMeHeHue. Jlencrteue Xxiuopa W
XJIOPOBOJOPO/A HAa OpraHU3M 4eJIoBeKa. BakHelIre XJIOpHUIbl U UX HaXO0XKIEHUE B
MIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHue W (pU3MYecKue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIJIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEACTaBUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3nUecKue U XMMUYECKUE CBOMCTBA (00I1IHMe KaK MpeCTaBUTENs
KJlacca KUCJIOT M crneurduueckue). XUMHUUYECKUE PEaKlMH, JIEKAIUe B OCHOBE
IPOMBIIUIEHHOIO CHoco0a IMOJy4YeHHs CEpHOW Kuciaorbl. [IpuMeHeHue cepHou
kuciaoTbl. CoJMM CepHOM KHUCIIOTHI, KayeCTBEHHAs peaklus Ha CyJb(daT-uoH.
Haxoxnenue ceppl U €€ COEAMHEHUN B MpUPOAE. XUMHUUYECKOE 3arps3HEHUE
OKpYXalollel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHUE

BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHUS.
Onepatop 340 000 "KomnaHus "TeH3op"

[OKYMEHT NMOAMWCAH 3EKTPOHHOW MOANMUCHIO

roCYAAPCTBEHHOE BIO/DKETHOE OBLLIEEOBPASOBATE/IbHOE
YYPEXXAEHME TMMHA3UA N2 272 AODMUPAJITENCKOIO PAOHA
CAHKT-NETEPBYPrIA, KanmbikoBa anvHa AHApeeBHa, AMpeKTop

14.09.24 23:05 (MSK)

CepTudukat 280BBF3FA86677DF3FD7CA88E4679A92




OOmass xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTETNEHU OKHCICHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
buznyeckue 1 XuMUYecKue cBoiicTBa. KpyroBopor a3ora B mpupojie. AMMHAK, €ro
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, TOJydYeHHE U IpuMeHeHue. Coar aMMOHUS,
X QU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHEeHNe. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCIIOTa, €€ ToJydeHue, QU3NUYECKUE U XUMHUYECKUE
cBoiicTBa (0OImMEe Kak TMpeJACTaBUTENS Kilacca KHUCIOT U  CrhenuduiecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI00pEHUH.
XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOK]JIM, 3arpsA3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Pocdop, amIOTpONHBIE
moaudukamuu docdopa, Guznueckne U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kuciora, GusMuecKue U XMMHUYCCKHE CBOWCTBA, MOJTYyYCHHUE.
Hcnonb3oBanue ¢ocharoB B KauecTBe MUHEPATbHBIX YAOOPEHHUIA.

OO6mas xapakrepuctuka 3meMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIE CTETICHN OKUCIICHUS. Y TIIEPOI, ATTIOTPOITHBIC MOTU(DUKAITNH,
pacnpocTpaHeHue B pHUpoje, PU3nYecKue U XUMMUYECKHe CBOMCTBA. AJCOpOITHS.
Kpyrosopor yriepona B mnpupoxae. Oxcuibl yriepona, Ux (U3HYECKUE U
XUMUYECKAE CBOWCTBA, JEWCTBHE HAa JKUBBIC OPTaHU3MBI, TIOJyYEeHUE U
NpUMEHEHHE. DKOJOTHUYECKUE MPOOJIeMbl, CBA3aHHBbIe ¢ okcuaoM yriepoaa (1V),
rUNOTe3a TI00ATIbHOTO MOTEIJICHUsI KIMMaTa, NapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ coiM, WX (PU3WYecKkue W XMMHUYECKHE CBOWCTBA, TOJYYCHHE U
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHAYaTBHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yraeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, ITAHOJ, TJIMLEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKTBI WX TepepaboTku (OCH3WH), WX POJb B OBITY U IPOMBIILICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: )KMpax, OeiKkax, yriieBojax — U ux
poi B OJKM3HU UEJOBEKa. MaTepualbHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCITMHCHUU.

KpemHnii, ero ¢usnueckne ©W XHUMHYECKHE CBOMCTBA, TOJNYyYCHHE W
npumeHenue. CoenuHeHus KpeMHHUs B ipupojie. O01iue npeacTaBieHus 00 OKCUe
kpemHus (IV) u xpemaueBor kuciote. CHIMKATHI, UX MCIOJIb30BaHUE B OBITY, B
IPOMBINUICHHOCTH. BakHelmme cTpouTenbHble MaTepuaibl: KEepaMmHKa, CTEKIIO,
IIEeMeHT, OeToH, kene300eToH. [IpobmeMbr 0e30macHOTO  WCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuit IKCnepumMenm:

M3yueHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,

HpOBCI[eHI/Ie KAUCCTBCHHBIX peaKHI/Iﬁ Ha XHOpI/II['I/IOHBI n HEI6J'IIOI[CHI/IG HpI/IBHaKOB
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WX TIPOTEKAHWsI, OMBITHI, OTpaKaIKUEe (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEQUHEHHN (BO3MOYKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HaKOMJICHHUE ¢ 00pa3IaMu XJIOPUIOB (TaJIOTeHUI0B), O3HAKOMIJICHHE ¢ 00pasiaMu
ceppl U €€ COCNUHEHUSIMH (BO3MOXXHO WCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
Ha0II0/IeHKe Tpoliecca 00YTIIMBaHUS caxapa Moj JeMCTBUEM KOHIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YyYCHHE XUMUUYECKHX CBOMCTB pa30aBICHHON CEpHOI KUCIIOTHI,
MIPOBE/ICHNE KaueCTBEHHOW PeaKIMu Ha Cylb(aT-uoH u HAOIIOICHHE TTPU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMU CBOWCTBaMHU a3oTa, dochopa u Hux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIOB), 00pa3liaMu a30THBIX
u (ocopHbIX yI0OpeHUM, moyueHue, coOupaHue, pacrio3HaBaHUE U U3y4YEHUE
CBOMCTB aMMMaKa, MPOBEJACHUE KAYECTBEHHBIX pEAKIUA HA HOH aMMOHHUS U
dbocharT-uoH U wU3yuyeHHWE TMPU3HAKOB MX TNPOTEKAHMS, B3aUMOJICUCTBHE
KOHLEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), M3y4YCHUE MOJIeNIed KPUCTAUIMUYECKUX PEHIETOK aiMasa,
rpadura, dymiepeHa, 0O3HAKOMJICHHE C MPOIECCOM aACOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIVIEM W YCTPOWCTBOM NIPOTHBOra3a, IOJIyYEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB YTJIEKMCIIOTO ra3a, MpPOBEACHHE
KaueCTBEHHBIX peaKIMii Ha KapOOHAT M CWJIMKAT-UOHBI U M3YUEHHUE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJIEHHE C TPOAYKUHMEH CHUIMKATHOW MPOMBIIIJIEHHOCTH,
pELICHUE SKCIEPUMEHTAIBHBIX 33/ad Mo TeMe «BaxkHelline HeMeTaulbl U UX
COEIUHECHUSD.

MeTaJLibl 1 MX COeITMHEHUS

OO01mast xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmogmyeckor cucrteMe XHUMHUYECKHX dieMmeHToB [[. U.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHEe MeTaJIoB. MeTamnueckas CBsI3b U
METAJUIMYECKas] ~ KpUCTA/UIMUECKass  pelmI€TKa.  JJIEKTPOXUMUYECKUH  pAaln
HanpspKeHUH MeTaiuoB. OU3nyeckre U XMMUYECKHUE CBOMCTBa MeTaiioB. Ooiue
crocoObl TosyueHust MetauioB. [loHsTHE O KOppo3uM METaJUIOB, OCHOBHBIE
CTI0COOBI 3aIUTHI UX OT Koppo3uu. CIiiaBsl (CTalb, YyTyH, AIOPATIOMUHUHN, OpOoH3a)
U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTaspl: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHX
anemeHToB /. 1. MenaeneeBa, CTpoeHUE MX aTOMOB, HAXOXKJIEHUE B IPHUPOJE.
duznyeckre ¥ XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUABI HATpusd MW Kanusa. [IpuMeHeHune WIENOYHBIX METANIOB M HUX
COEIMHCHUM.

[Ilenouyno3eMenbHbIE METAJUIBI MAarHUM W KaJbLUUW: TIOJIOKEHUE B
[Tepnoanueckoit cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B npupojae. Ouznueckrue 1 XUMUYECKHUE CBOMCTBA MarHus 1
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Kanblys. BaxkHeinme coeiuHeHUs Kablusl (OKCUI, TUAPOKCHU/I, COJIN). JKECTKOCTH
BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AJrOMUHHI: TI0JI0keHKE B [lepuoanueckoi cucreMe XMMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA aTlOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUAA U THAPOKCH/IA
ATIOMUHUSL.

Keneso: monoxenue B [leppoanyeckon cUCTEME XUMUYECKHUX JIEMEHTOB [l.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXJeHHWE B mnpupoae. dusznueckue u
XUMUYECKUE CBOMCTBA kee3a. OKCUIbl, TUAPOKCUIBI U cou xkene3a (1) u xxenesa
(1), ux cocraB, CBOWCTBA M MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMM METAJIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, H3yY€HHUE  pE3yJbTaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), OCOOEHHOCTEH B3aMMOJEWUCTBUS OKCH[A
KA W HaTpUsl C BOJOM (BO3MOYKHO MCIOJB30BAHME BHJIEOMATEPHAIIOB),
UCCIICJIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA JKejle3a B KUCIOPOJe
(BO3MOXXHO  HCIOJB30BAaHUE  BHUJACOMATEPUAIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEAKIMil HA MOHBI: MarHus, KaJIbLKs, ATIOMUHUSA, [IMHKA, jxkene3a (1)
u xenesa (), menu (Il), HabmoneHne u omnucaHue MPOIECCOB OKpaIlllMBaHUS
IUIAMEHU HWOHAMHM HaTpusl, Kanus MW KajlblUusad (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), CCIIEAOBaHNE aM()OTEPHBIX CBOMCTB THAPOKCHIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]ay 1o teme «BaxuHelue
METAJJIbl U X COCTUHECHUS.

XuMHA M OKpPYKAKOLIaA cpeaa

BemecTBa m marepuansl B IOBCEAHEBHOM JXKU3HM YelIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momornis npu
XUMHYECKUX 0KOTrax U OTPaBIICHUSIX.

XHUMHUECKOE 3arps3HeHHE OKpYyKarolleld cpenbl (mpeaenbHas AOMyCTUMas
KOHIIeHTpalus Bemlects, nainee — [1/1K). Pons xumMuu B penieHnu 3KOJI0rM4eCKUx
pooeMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHbIE
MaTepualbl).

Mesicnpeomemmuoie ceasu

Peanmusanys MeXNpeIMETHBIX CBs3€W INpU W3YyYEHMM XHMHMU B 9 Kiacce
OCYILECTBISICTCSl 4epe3 HCIOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAyUHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.
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OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHSA: HAy4YHBIN (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(pUKAIMs, TEePUOAUUYHOCTh, HAOIIOICHHE,
OKCIICPUMEHT, MOJCIMPOBAHNE, H3MEPCHHUE, MOJICIb, SBIICHHUE, ITAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwu3nka: MaTepus, aTOM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
PaOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3apsi, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  JUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHUE BEIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJITMYECKas
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, €AUHHUIIBI W3MEPCHHS, KOCMHUYCCKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: dorocunTes, npixanuwe, Omocdepa, PKOCUCTEMA, MHUHEPATHHBIC
yA0OpEeHHS, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, MOJIE3HbIE
HCKOITaeMbI€, TOIJTUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO OOIIETo
o0pa30oBaHus JOCTUTAlOTCS B XOJie OOyYeHHs] XUMUU B €IMHCTBE Y4YEOHOW WU
BOCIIUTATENIBHOMN JIEATEIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMA POCCUUCKUMU
COLIMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPHUHATBIMH B
oOmiecTBe MpaBWIaMM M HOPMAaMHM TOBEAEHHUS M CHOCOOCTBYIOT Ipoleccam
CaMOTIO3HaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJICTBOBaTbCA ~ CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAllM WU
paclIMpeHUeE ONbITa ACSITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAyYHOMY HACIEIUI0, TIOHMMAaHUS 3HAYCHHUS XUMHYECKOM HAayKUu B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MHGpOpMaIMeil o
NEPENOBBIX JOCTHMIKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEACTABICHAS. O COLMAIbHBIX HOPMax W NPaBUJIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOUCCIEA0BATEIBbCKOM, TBOPYECKOM U IPYTUX BUJAX ACSITEIBHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JCSATEILHOCTH MPHU BBINOIHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3a/a4, BBINOJHEHUH XHMHYECKUX SKCIIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMIICHHS K B3AUMOIIOHUMAHUIO U B3aUMOIIOMOIIU
B MPOIECCE ITOM yueOHOM AesTeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHUE
M TIOCTYIIKM CBOMX TOBApMILEN C MO3ULMHA HPABCTBEHHBIX W IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW DPEAKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU WU COCTABIISIOLINE
OCHOBY /U1 IOHMMAaHHUS CYIHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHUS IPUPOIBI, B3aUMOCBS3IX YEJIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B TTIO3HAHUY 3TUX 3aKOHOMEPHOCTEH;

II03HABATEIIbHBIE MOTHUBBI, HAIPABJICHHBIC HA ITOJIyYEHHE HOBBIX 3HAHUU II0
XUMHUHU, HEOOXOJIUMBIE IJii OOBSICHEHHUS HaOJI0/1aeMbIX MPOLECCOB U SIBJICHUMH,
MO3HABATENIbHOM, MH()DOPMALMOHHOW M YHUTATEIbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl € y4eOHBIMM TEKCTaMH, CIPaBOYHOU
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JUTEPaTypOi, JOCTYIHBIMU TEXHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO W TO3HAHUIO, JH0003HATEIBHOCTb, T'OTOBHOCTH U
CIOCOOHOCTh K €aMOOOpAa3OBAHMIO, MPOEKTHOW M MCCIEI0BATEIbCKON
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH M YpOBHS OOydeHHUs B
JTaJIbHEHIIIEM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS alKOTOIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOMMMOCTH COOJNIO/IEHNsT TIpaBuJ O€30MAaCHOCTH TMpU  OOpalieHuu ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U peaibHOM JKU3HH;

5) TpyA0BOro BOCIIHTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHHIO MPOPECCUil U Tpyla pa3InyHOro poja,
YBaXXEHUE K TPYAY U PE3yJIbTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs  MPEeAMETHbIX 3HAHUH 1O  XUMHHM, OCO3HAaHHBIH  BBIOOp
UHIMBUIYAJIbHON TPAeKTOPUU MPOJOJIKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHON AeSTENbHOCTU U PAa3BUTHS HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTH aIallTHPOBATHCA B MPOPECCUOHANBHOU CPEJIE;

6) IKOJOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLIEHHUE K MPUPOJIE KAK UCTOUYHUKY KU3HU
Ha 3eMje, OCHOBE €€ CyIEeCTBOBAaHHUS, MOHMMAHUE LEHHOCTH 3J0pPOBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOIIOJAECHUS
paBuJl 6€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOKAIOLINX 3I0POBBIO U )KU3HU JIFOJIEH;

CHIOCOOHOCTH MPUMEHATH 3HAHUS, MOJyYaeMble MPU U3YYCHUU XUMHH, IJIS
pemeHns 3a1a4, CBA3aHHbBIX C OKPY’KAIOLEH IPUPOIHON CPENOM, I ITOBBIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJbTYpbl, OCO3HAaHHSA TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M MyTeH MX peHIeHHs MOCPEACTBOM METOJO0B XHMUHU,
HKOJIOTUYECKOTO MBILUICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B I103HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMAIbHOMN MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX pPE3yJNbTaTOB BBIIEISAIOT 3HAUMMbIEC IS
(bopMUpOBaHKS MUPOBO33pEHUS OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOPUs, IPUHLIHII,
runore3a, (axkrt, cucrema, IpoLecC, 3SKCHEPUMEHT M JApyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax M MO3BOJISIOT Ha

OCHOBC 3H3HHI>1 N3 9TUX HpCI[MeTOB (1)OpMI/IpOBaTI> HpeI[CTaBJIeHI/Ie (0] HeHOCTHOﬁ
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HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE NeWCTBUS (ITO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpbhIE 00€CIeurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JEATEeIIbHOCTH.

IMo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

ba3zoBble 1ornyeckue AefcTBU:

YMEHHUSI HCIOJIB30BaTh NPHUEMBI JIOTHUECKOTO MBINIJIEHUSI TPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKHX TMOHATUNA (BBIICIATh UX XapaKTEpHbIE
MPU3HAKH, yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHSAMH), HCIIOIH30BaTh
MOHATHUS 711 OOBSICHEHUS OTJEIBHBIX (P)AKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS 1
KPUTEPUH ISl KIACCH(PUKAIMM XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIIEJACTBEHHBIE CBS3M MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykJAeHUsS (MHAYKTUBHBIE, AENYKTUBHbIC, 110 aHAJIOTUN),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSITh B TIPOIECCE TMO3HAHUS TOHATUS (MPEIMETHBIE U
MeTarpeJMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUKM MOJIEJIbHBIEC MPEACTABICHUS —
XUMHUUYECKUU 3HaK (CUMBOJ DJJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMUYECKOW pEeaKIUu — MPU PelIeHUH YyueOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJETHHBIX TPEJICTABICHUN BBISIBISITH W XapaKTEPU30BATh CYIIECTBCHHBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBA3UM U
MPOTUBOPEYHS B U3YUAEMbBIX IIPOLIECCAX U SIBICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B Ka4€CTBE OCHOBBI JUIsl JOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

MpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YyMEHHUE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €0 Pe3ysbTar, (OpMyIUpPOBaTH 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIbBITA, UCCICOBAHUS, COCTABIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETHPOBATH HH(GOPMAIIHIO
pPa3TUYHBIX BUIOB U (OPM TPEICTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(HayyHO-TIOMyJISIpHAs ~ JIUTEpaTypa XUMUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocobusi, pecypcel WHTepHeTa), KpUTUYECKH OIEHUBATH IMPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 UH(POPMAIIHUIO;
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yMEHUE TPUMEHSATh Pa3IuYHbIe METOABl M 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX M MO3HABATEJIBHBIX 33J1au OMPEICIEHHOT0 THUIa, IPUOOPETECHUE OIbITA B
o0JlacTU  MCMOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUH,
OBJIaJICHUE KYJbTYPOl aKTUBHOTO UCTIOJIb30BAHUS PA3TUUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIHLHO BHIOMPATh ONTUMANBHYIO (pOpMy MpeacTaBieHus] HHPOpMAIUU U
WUIIOCTPUPOBATh pElIaeMble 3aJaud  HECJIOKHBIMH CXE€MaMH, JuarpamMMaMu,
IpyruMu opMamMu rpaduKu ¥ ©X KOMOWHALIMSAMU;

YyMEHUE UCIOJIb30BaTh MW AaHAIM3UpoBaTh B Ipolecce Yy4eOHOM U
UCCJIEI0BATENbCKON JEATENBHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYX AOUIEH IMPUPOTHOU
Cpepbl.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIe 1eCTBHSA:

YMEHHUS 33]1aBaTh BOMPOCHI (B XO€ uanora u (Mim) JUCKYyCCUH) O CYIIECTBY
oOcyXmaemMol TeMbl, (OpMyIUPOBaTH CBOM MPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1auu;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  PE3yJbTaThl  MO3HABATEIbHOMN
JIEATeIbHOCTY B YCTHBIX M THCHMEHHBIX TEKCTax; JeiaTh MNPEe3eHTAIHI0
pE3yJbTATOB BBIMOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpHOTO OMBITA,
1ab0paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOrO MPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH  MPU  PEUICHUHU
BO3HMKAIOIIMX MpPOOJEeM Ha OCHOBE Yyuy€Ta OOIIMX HHTEPECOB M COTJIACOBaHUS
no3unuii (00CyXaeHus,, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBUI, OIpENeNICHHEe KPUTEPUEB IO OIEHKE KauecTBa
BBHITIOJIHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHA:

YMEHUE CaMOCTOSATENbHO ONPENENsITh UENH JAEATeNbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISTh, KOHTPOJIHUPOBATh M TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNHHOCTD, BHIOUpaTh Hanbosee 3(pPeKTUBHBIC CIIOCOOBI pellieHns Y4eOHbIX U
MO3HABATEIbHBIX 33Jla4, CaMOCTOATEIbHO COCTaBJISTh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM aJIrOPUTM JEWCTBUM NIPU BBINOJHEHUU 33JaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLMUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pPe3yJbTaTa 3asBIICHHOM LIENU, YMEHUE
MCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, MPE/IJlaraeMbI€ B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pPeE3yNbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJIep>KaHMsl, YCTAHOBJIEHHOrO JaHHOW (enepalibHOM paboyeil mporpaMMoHu,

BBIJICIAKOT. OCBOCHHBIC O6y‘-IaIOH_II/IMI/IC$I Hay‘-IHBIe 3HaHUA, YMeHI/IH 51 CHOCOGBI
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JnercTBUl, crnenudHuUecKue IS IpeAMETHOHM o0jacTh  «XHMHUS», BHUIBI
JEATENBHOCTH IO  MOJYYEHHWIO HOBOIO  3HAaHMS, €ro HWHTEPHpPETaLNH,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHIy 00ydenus B 8 ky1acce npeMeTHbBIE Pe3ybTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHSATHN: aTOM, MOJIEKYJIA,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XMUMHUYECKasi peakius, KiacCu(MUKaus peakluuid: peakiuu
COCMHEHNUs, PEaKUUU PAa3JIOKEHUs, pEaKUuyd 3aMElICHUs, peaKuuu
oOMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIMH, TEII0BOU 3 (EKT peakiuu,
AJIpO aTOMa, 3JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTAIIb, PaINyC aTOMa,
XUMHUYECKasl CBS3b, MOJSPHAS. U HENOJIIPHAsl KOBAJIECHTHASI CBS3b, MOHHAS
CBSI3b, WOH, KAaTWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(IpolieHTHAasl KOHIIEHTpAIs1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHUYECKUX TOHSTHH U
MPUMEHSATH ITU MOHSTHS MPU ONMUCAHUU BELIECTB U UX MPEBpPALICHUM;

e HCIOJIB30BaTh XUMHYECKYIO CHMBOJHMKY JJIsi COCTaBlIeHUS (HOopMy
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

e ONpEAEeNsATh BaJCHTHOCTh aTOMOB RJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKUCIEHUS  3BJIEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MPUHAAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KIJIACCy COEIMHEHHUU 10
dbopMynaM, BHJA XUMHYECKOM CBA3M (KOBaJE€HTHas M HWOHHAs) B
HEOPraHUYECKUX COCANHEHUSAX;

e packpeBaTh cmbicia Ilepuognueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOANYECKON 3aBHCUMOCTH CBOMICTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B Ileproauueckoil cucreme,
3aKOHOB COXPAaHEHHsS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YUEHUs, 3aKOHa ABOrajpo;

e ONHUCBHIBATh W XapakTepuszoBaTh TaOIMuHyl0 QopMy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jiMyaTh MOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnma)y, maneie U
Oosbllie MEpPUOAbl, COOTHOCHUTH OO0O3HAYEHMs, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucrema Xxumuueckux osaementoB . .
MenneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
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XUMHUYECKUX PJIEMEHTOB (COCTaB U 3apsj spa, O0IIEEe YUCIIO JIEKTPOHOB U
pacrpeaeneHue ux Mo 3JIEKTPOHHBIM CIIOSM);

e KJacCUPUIIMPOBATh XMMHUYECKHE AJIEMEHTHI, HEOPTraHUYECKHUE BEIECTRA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEII[ECTB, TI0 TeTIOBOMY (D deKTy);

e XapakTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHYECKUX [MPEBpAICHUI B
Pa3IUYHBIX YCIIOBHUSIX;

e BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MAacCOBYIO [IOJII0 XMMHYECKOr0o »jieMeHTa 1o ¢GopMyse COeIUHEHHS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XHMUYECKOU pEeaKInu;

e MPHUMEHATH OCHOBHBIE ONEPALIMU MBICTUTEIBLHON AEATEIbHOCTU — AaHAIU3 U
CUHTE3, CpaBHEHHE, O00O0O0IlIeHHe, CHUCTEeMAaTHU3aluio, KilacCUu(PUKaluIo,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — NJi1 M3y4YEHUs CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAy4YHbIC METObI
MO3HaHUSI — HaOJIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

e CIEJ0BaTh IPaBUJIAM IOJIb30BAHUS XUMUYECKOM MTOCY10H 1 TaOOPAaTOPHBIM
o0opy0BaHMEM, a TakXke IpaBuiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C HHCTPYKIMSIMH TI0 BBIMIOJHEHUIO J1aOOpPaTOPHBIX
XUMUYECKUX OMBITOB 10 MOJYYEHUIO0 U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoda W KHUCIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OINpPEIEIEHHON
MacCOBOI JoJiell pacTBOPEHHOTO BEIIECTBa, MJIAHUPOBATH U MPOBOAMTH
XUMUYECKUE DKCIIEPUMEHTHI MO PaClO3HaBAHUIO PACTBOPOB IIEIOUEH U
KHCIIOT C TTIOMOIIBI0 HHAUKATOPOB (JIakMyc, (heHON(PTAICHH, METUIIOPAHK
U Ipyrue).

K xonIy oOydenus B 9 kjacce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX TMOHSATUH: XUMHYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIGHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYECKas CBs3b, TEIIOBOU 3P heKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JHUCCOLUMAIUS, PEAKIUH HOHHOIO

oOMeHa, KaTanu3aTop, XWMHUYECKOE€ paBHOBecHE, OOpaTuMble U
Onepatop 340 000 "KomnaHus "TeH3op"

[OKYMEHT NMOAMWCAH 3EKTPOHHOW MOANMUCHIO

roCYAAPCTBEHHOE BIO/DKETHOE OBLLIEEOBPASOBATE/IbHOE 14.09.24 23:05 (MSK) CepTudukat 280BBF3FA86677DF3FD7CA88E4679A92

YYPEXXAEHUE MTMMHA3US N2 272 AAMUPAJITE/ACKOIO PAIOHA
CAHKT-NETEPBYPrIA, KanmbikoBa anvHa AHApeeBHa, AMpeKTop




HEOOpaTUMbIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHNS,
aM(oTepHOCTb, XUMHUYECKast CBSI3b (koBajsieHTHasI, MOHHas,
MeTaJlJTnYecKas ), KpucTaJlInyeckas pereTka, Koppo3usi METaJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW PEAKLHH, MPEAETBHO JIOIYCTUMAas KOHLIEHTPALHs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX IIOHSITHA U
OPUMEHSTH 3TH NOHATHUS MPY ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
HCIIOJB30BaTh XUMHYECKYIO CHMBOJIUKY [IJII COCTaBJIeHUS (opMyll
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUA XUMHUYECKOU
CBsi3W  (KOBaJICHTHAs, WOHHAs, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCIMHCHHUSX, 3apsij MOHA M0 XUMUYECKOU (opMyIie, XapaKTep Cpebl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAUHEHUH, TUI KPUCTAIIIMYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akonHa J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUChIBATH U XapaKTepHU30BaTh
Tabnuuynyo popmy Ileproguyeckoid CUCTEMbl XUMHYECKUX HJIEMEHTOB:
paznuyaTh MOHSATHSA «TJaBHasg noarpynma (A-Tpynma)y U «mobodHas
noarpymnmna (b-rpymma)», manele u  OONbIIHE MEPUONBI, COOTHOCHUTD
0003HauYeHUs1, KOTOPbIE UMEIOTCA B IEPUOANUECKON TabIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XUMHYECKUX DJIEMEHTOB (COCTaB U
3apsAn  sApa, OOIIee 4YHUCIO DJJIEKTPOHOB M paclpeiesieHue HuX 10
AJNIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIWHEHUM B Mpeaeiax MallbIX NMEpPUOAOB U
IJIaBHBIX MOJATPYHI ¢ YYETOM CTPOCHUS UX ATOMOB;

KJIAaCCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEICCTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YACTBYIOIIUX B pEaKUUU
BEIIECTB, MO0 TEIJIOBOMY 3G (DEKTy, 0 MU3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W crenupuueckue XUMHUYECKHUEe
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TMOATBEPKIAsd OMUCAHUE
MPUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHUM COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIIU;

COCTaBJSATb YPAaBHEHUS JJEKTPOIUTUYECKOW JTUCCOLMAIMU  KHUCIOT,
LIET0YEH U COJIEH, TTOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
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oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOMIUX CYIIECTBOBAHHE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;

e pacKpbIBaTh CYIIHOCTh OKHCJIUTCIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHA;,

e TMPOTHO3MPOBATH CBOWCTBAa BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUYHBIX
YCIIOBHSIX;

e BBIYUCIISTH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MAacCOBYIO JIOIFO XHUMHYECKOTO »JJeMeHTa 1o (opMmysie COSAUMHCHHUS,
MacCOBYIO JIOJIO BEIMIECTBA B paCTBOPE, MMPOBOIUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU pEaKInu;

e COOJIIOAATH MPaBUJIA TIOJIL30BAHUS XUMHUECKOU MOCY 10 1 TaO0OpaTOPHBIM
o0opynoBaHuEM, a TakKe IMpaBuja oOpalleHusi C BEUIECTBAMU B
COOTBETCTBHM C HMHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB 10 TIOTYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB
(amMmaka u yrieKkucioro rasa);

e TPOBOJUTH PEAKLIUHU, TOJTBEPKAAIONINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX
BCIIIECTB: PACMO3HABATh OIBITHBIM IyTEM XIJIOPHI-, OpOMUI-, HOAWI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W HWOHBI W3YYCHHBIX METAUIOB, MPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

e TPUMEHATHh OCHOBHBIEC OTIEPAIIMH MBICITUTEIILHON JAESITEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHIE, CUCTEMATU3AIUIO, BBISIBJICHUE PUYUHHO-
CIICICTBCHHBIX CBSI3€H — JJIT M3YyYCHHS CBOWCTB BEIIESCTB M XMMHYECCKUX
peakimii, E€CTECTBEHHO-HAYYHbIE METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEeHUE, MOJCIIUPOBAHUE, IKCIIEPUMEHT (peabHbIM U MBICTICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnyecTBO 4acoB
Ne HaunmenoBanue pa3ienoB u DJIeKTpPOHHbIe (LM(ppOBbIE)
n/n TeM NMPOrpaMMmblI Bcero Konrpoaeurie Hpaxkruyeckue o0pa3oBaTejibHbIE Pecypchl
padoThbI padoThbI
Paznea 1. IlepBoHayanbHble XUMHUYECKHE IOHATHUSA
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
MPAKTUYECKOU IEATETBHOCTH https://m.edso0.ru/7f41837¢c
geJoBeKa
12 BemecTBa u XumMudeckue 15 1 bubnmuorexa [JOK
peakuuu https://m.edso00.ru/7f41837c
Hroro mo pazneny 20
Pasnes 2. BaskHelimme npeAcTaBUTeIN HEOPraHUYeCKUX BelleCTB
51 Bosnyx. Kucnopon. [lonsitue 5 bubnmoreka [JOK
00 oxcHuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 8 1 bubmunorexa LIOK
U COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 00 5 1 1 but6mmoreka [IOK
OCHOBAHHUSIX https://m.edso0.ru/7f41837¢
54 OCHOBHBIC KJIaCCHI 1 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Paznen 3. llepuoagnueckmii 3axon u [lepuoguyeckasi cucrema xumnieckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHne aToMOB.
Xumudeckas cBsizb. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

JOKYMEHT MOZMUCAH 3MIEKTPOHHOM MOAMUCHIO

YUYPEXXAEHUE TMMHA3MS N2 272 AAMUPAJITEMCKOrO PAMOHA
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Ilepuoanueckuii 3aK0H U

31 [Tepuonnueckas cuctema 7 bubmuoreka [JOK
' XAUMUYECKHX djiemeHToB J[. 1. https://m.edsoo.ru/7f41837c
Mengeneesa. CtpoeHue aroma
XUMHYECKas CBA3L. BuG 10K
HOJINOTEKA
3.2 O - 8 1
KHCITHTEIBHO https://m.edso0.ru/7f41837¢c
BOCCTAaHOBUTEIbHBIC PEAKIIUU
bubmuoreka [JOK
n 15
TOTO O pasacy https://m.edso0.ru/7f41837¢c
b K
PesepBHOE Bpems 3 nosmotexa O

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

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 08 4 >
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9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM un@poBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (1uubp )
NMpPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BenecTBO U XUMHUYeCKHE PeaKIUun
11 [ToBTOpeHue u yriryOieHne 3HaHui 5 1 bubmuoreka [IOK
' OCHOBHBIX pa3/ie]IoB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bu6mmoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLIUALHS. 8 1 1 bu6muoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpaX https://m.edso00.ru/7f41a636
Uroro no pazpeny 17
Paznen 2. HemeTa/uibl 1 HX COeIMHEHUS
51 OO6m1as XxapakTepruCcTUKa XUMHUECKUX 4 1 bu6mmoreka [{JOK
' anemeHToB VIIA-rpynmel. ["amorens https://m.edsoo.ru/7f41a636
OO61as xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa LIOK
: PyTHsL. &P https://m.eds00.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyIHinL ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmnsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' . PYHTIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEMHEHUS
Hroro no pazneny 25
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Paznen 3. MeraJLiibl 1 X COeIMHEHU S

. bubnmoreka [JOK
3.1 Obmpe CBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxuelimune MeTayuibl 1 UX COEINHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus u oKpyskamomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
Pe3epBHOE Bpems 3 bubmorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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8 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontposbubie IIpakTuueckue
n/m Bcero u3ydyeHuss  oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 IIpeamer xumun. Poss xumuu B 1 bubnuorexa IIOK
’KU3HU ueloBeKa. Tena u BemecTsa 02.09.2024 | https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeTOIaX MO3HAHUS B 1 bubmuoreka [JOK
XUMHH 04.09.2024  https://m.edsoo.ru/ff0d227e
[IpakTnueckast padorta Ne 1
3 «IIpaBuia paboTsl B 1abopaTtopuu U 1 bubmmorexa [JOK
npuémsl 00paleHus ¢ 09.09.2024  https://m.edsoo.ru/ff0d23dc
71a60pPaTOPHBIM 000PYIOBAHUEM
4 YucTele BemecTBa 1 CMECH. 1 bubmuoreka [JOK
CriocoObl pazaeneHus: cmecei 11.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceli (Ha npumepe 1 Bubmmorexa LIOK
8 | (L HPTMED 16.09.2024  https://m edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOU COJIH)»
but6mmoreka [JOK
0 ATOMBL H MOJEKYIIbI 1 18.09.2024  https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE IJIEMEHTBI. 3HAKU 1 bubmmorexa [JOK
(CUMBOJIBI) XUMHYECKHUX DJIEMEHTOB 23.09.2024  https://m.edsoo.ru/ff0d2be8
8 [IpocTble U COXKHBIE BEIIECTBA 1 bubmmorexa [JOK
P H 25.09.2024  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 Bubmmorexa [IOK
YHAPHOE Y 30.09.2024  https://m.edsoo.ru/ff0d2d50
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3aK0OH MOCTOSTHCTBA COCTaBa

10 BelecTB. XUMU4eckas popmyia. 1 bu6mmoreka [JOK
BaneHTHOCTH aTOMOB XMMUYECKHUX 02.10.2024  https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OtHOcHUTeNbHAsl aTOMHAs Macca.

11 OTHOcHTENIbHAS MOJICKYJIIpHAs 1 bubmmorexa HOK

P 07.10.2024  https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBast qoJIs1 XUMHYECKOTO 1 bu6mmoreka [JOK
3JI€MEHTa B COCIMHEHUH 09.10.2024  https://m.edsoo.ru/ff0d350c

13 KonunuectBo BemecTBa. Moib. 1 bubnuorexa [JOK
MousipHast Macca 14.10.2024  https://m.edso0.ru/ff0d5230

14 dusznyecKre 1 XUMUYECKHE SIBJICHUS. 1 bubmuoreka [JOK
Xumuyeckas peakius 16.10.2024  https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky u ycia0BUs IPOTEKAHUS 1 bubnuoreka [IOK
XUMHYCCKHUX PEaKIIHi 21.10.2024  https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUs1 MacChl BELIECTB. 1 bu6muoreka [JOK
XUMHUYECKUE yPAaBHEHUS 23.10.2024  https://m.edsoo.ru/ff0d3b88
Brruncnenus koaudecTBa, Macchl

17 BEIIIECTBA 110 YPAaBHCHUSIM 1 bubmorexa TIOK

B b N 06.11.2024  https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITU
Knaccudukanmst xumuaeckux

18 CaKIui (COSTMHCHUS, PA3IIOKCHHUS 1 bubmorexa I1OK
P P ’ 11.11.2024 https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs], OOMeHa)

M. B. JIoMOHOCOB — y4€HBIi-
19 sHIHKIoneaAuCcT. O000IICHNE U 1 bubmorexa HOK
" ARET. T IDOBH 13.11.2024  https://m.edsoo.ru/ff0d40c4
CUCTEMATHU3aIMs 3HAHHH

20 Konrtponsnas padora Nel mo reme 1 1 bu6nuoreka IIOK

«BermiecTBa U XUMHUYECKUE PEAKIIAN» 18.11.2024  https://m.edsoo.ru/ff0d4290
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21

22

23

24

25

26

27

28

29

Bozayx — cmecsk razos. Cocras
Bo3ayxa. Kucinopog — snemenr u 1
npoctoe BemecTBo. O30H

dusznyecKkue U XUMUIECKHEe
CBOMCTBA KHCJIOpOJIa (peaKiuu
okuciieHus, ropeaue). [loustue 06
OKCHJIaX

Cnoco0bl oTy4eHus: KHCI0po/ia B
71a00opaTOpUX ¥ MPOMBIIUIEHHOCTH. 1
[IpumeHeHne kuciopoaa

TemnoBoit 3¢ ekt XuMuIecKoi
peaKIuu, TOHSITHE O
TEPMOXUMHYECKOM ypaBHEHHH, 3K30-
Y SHJOTEPMUYECKUX PEAKIHIX

TorumBo (HedTh, yroib U METaH).

3arpsi3HeHue Bo3ayxa, CocoObl ero 1

MIPEIOTBPALIICHUS

[TpakTuueckas padora Ne 3 mo Teme

«ITonmydyenne u cobnpanue 1 1
KHCIIOpPO/1a, N3yUEHHUE er0 CBOWCTBY

Bonopoa — anemeHT u npoctoe
BemecTBO. Haxoxxaenue B nmpupoje
duzngeckne 1 XUMHYECKHE
cBoiicTBa Bojopoa. [I[pumenenue 1
BOJIOpOA

IlonsTre 0 KMCIIOTaX U COJISIX 1

20.11.2024

25.11.2024

27.11.2024

02.12.2024

04.12.2024

09.12.2024

11.12.2024

16.12.2024

18.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e

bubmunorexa LIOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4dd0

bubmmnoreka LIOK
https://m.edsoo.ru/ff0d50d2
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30 Crioco6bl TToJTy4eHust BOAOPO/Ia B 1 bu6mmoreka [JOK
naboparopuu 23.12.2024  https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme

31 «ITonyyenue u cobupanue BoAOpoIa 1 1 Bubmmorexa [IOK

y . p HOPOA, 25.12.2024  https://m.edsoo.ru/ff0d4f42
M3Y4YEHHUE €r0 CBOMCTBY»

32 MonsipHbiii 00BEM ra3oB. 3aKOH 1 bu6nuoreka [IOK
ABoraapo 13.01.2025  https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoTudecTBa

33 BEIIIECTBA ra3a Mo €ro M3BECTHOM 1 bubmmorexa [TOK

» a Y 15.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 005EMOB razoB 1Mo

34 ABHCHHIO PEAKIIMU HA OCHOBE 1 bubmmorexa [JOK
P "p B . 20.01.2025  https://m.edsoo.ru/ff0d5708
3aK0Ha OOBEMHBIX OTHOIIICHHM Ta30B

35 DOu3NYECKUEe U XUMUYECKUE 1 bubmuoreka [JOK
CBOMCTBA BOJbI 22.01.2025  https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwii. [Tonstue 06 1 bu6muoreka [JOK
WHJIUKATOpax 27.01.2025  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTeb.

37 Hacpliennbie 1 HEHACHIIIEHHBIE 1 bu6mmoreka [JOK
pacTtBopbl. MaccoBasi 107151 BENIECTBA 29.01.2025 @ https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTuueckas pabora Ne 5 o Teme

38 «ITpuroroBiieHrE pacCTBOPOB C 1 1 bubnuoreka [IOK
onpeaeaéHHON MacCOBOU oIl 03.02.2025  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY

39 KonTponbnas padora Ne2 no teme 1 1 bubmuoreka [IOK
«Kwucnopoa. Bonopoa. Boxa» 05.02.2025 @ https://m.edsoo.ru/ff0d6342
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40 Oxkcunpl: cocTaB, KiaccupuUKaIms, 1 bu6mmoreka [JOK
HOMEHKJIaTypa 10.02.2025  https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMH4YECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U 1 bubmorexa TOK

’ 12.02.2025  https://m.edsoo.ru/ff0d664e
amM(OTEepHBIX OKCHUIOB

42 OcHoBaHuUA: COCTaB, KJIacCUPUKALIUA, 1 bu6nuoreka [IOK
HOMEHKJIaTypa 17.02.2025  https://m.edsoo.ru/ff0d67ca

43 [TonyueHue u XUMHYECKUE CBOMCTBA 1 bubnmoreka [JOK
OCHOBaHMI 19.02.2025  https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: coctas, knaccuduxars, 1 bubmunoreka LIOK
HOMEHKJIaTypa 26.02.2025  https://m.edsoo.ru/ffOdfee2

45 ITonyueHnue u XMUMUYECKUE CBOMCTBA 1 bu6nuoreka IIOK
KHCJIOT 03.03.2025  https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,

46 CHOCOéB]i) nzz)n LI)eHI/IH XI/IMI/IquKI/Ie 1 bubmmorexa [TOK

. Y ’ 05.03.2025  https://m.edso0.ru/00ad9474
CBOIiCTBa
[IpakTuueckas padorta Ne 6. Pemenue

47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe 1 1 bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 12.03.2025  https://m.edsoo.ru/00ad9b7c
COCTUHEHUI»

['eneTndeckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUIECKHIX 1 bubmmorexa [IOK
. P 17.03.2025  https://m.edsoo.ru/00ad9a50
COETMHEHHI

49 O06001IeHNE U CUCTEMATU3ALIHS 1 bubmuoreka [JOK
3HaHUHI 19.03.2025  https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o reme

50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 1 1 bubmmorexa [TOK

P 31.03.2025  https://m.edsoo.ru/00ad9ela

coenrHeHnin"
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[TepBbie TOMBITKY KIacCUPUKAITIT

51 XAMHAYECKHX dJIeMEHTOB. [loHsITHE O 1 bubmorexa HOK
) 02.04.2025  https://m.edsoo.ru/00ad9ffa
TPyIIax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [lepuoanueckas cucrema 1 Bubmuoreka [IOK
XUMHUYecKux emeHToB J[. U. 07.04.2025  https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuonsl, TPYIIIEL, 110, TIIEI 1 bubmmorexa TIOK
PHOJEL, TPYTHIEL, HOATPY 09.04.2025  https://m.edsoo.ru/00ada52c
54 Crtpoenne atomoB. CocTaB aTOMHBIX 1 bu6nuoreka [IOK
siep. M3oTomnbl 14.04.2025  https://m.edsoo.ru/00ada342
CtpocHHE 3JIEKTPOHHBIX 000I0UeK
55 aTOMOB »JeMeHTOB Ilepronnueckoit 1 bubmorexa [HOK
proa 16.04.2025  https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA TI0 €ro MOJO0KEHUIO B 1 bu6mmoreka [{JOK
[Tepuonuueckoit cucreme /1. 1. 21.04.2025 | https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuonnyeckoro 3akoHa
57 JUIS pa3BUTHUS HAYKH U MIPaKTUKU. []. 1 bubmuoreka LIOK
N. MenneneeB — y4€HbIi, IeAaror u 23.04.2025 @ https://m.edsoo.ru/00ada96e
IpaX<TaHuH
ONeKTpoOo aTeIbHOCTh aTOMO
58 XIiIIMHZPeCKinH;In:M::T{OB/T S 1 bubmorexa LIOK
. 28.04.2025  https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepouHas pabota
bubmmnoreka LIOK
n 1
59 OHHA XIMHUHCCKAT CBAD 30.04.2025 | https://m.edsoo.ru/00adac34
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60 KoBanenTHas nosspHas XuMu4yecKas 1 bubmuoreka [IOK
CBSI3b 05.05.2025  https://m.edsoo.ru/00adaab8
61 KoBanentHas HenosnsipHast 1 Bubmuoreka [JOK
XUMUYECKas CBS3b 07.05.2025  https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 (CTenets OkHCIeHiA 1 12.05.2025 https://m.edsog ru/00adae28
63 OKHCIIUTETFHO-BOCCTAHOBUTEIIHHBIC 1 bubnuotexa [JOK
peaKIuu 14.05.2025 | https://m.edsoo.ru/00adb076
bu6mmoreka [{JOK
o4 OKUCIATEIIN H BOCCTAHOBHTEIH 1 19.05.2025 https://m.edSO(I)l. ru/00adb076
Konrtponsnas padora Ne4 o reme
65 «Ctpoenne atroMa. XUMUYECKast 1 1 Bubmmorexa [IOK
CBS3EY 21.05.2025  https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O6001IeHIE 1 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O0001eHue u 1 Bu6muoreka [JOK
CUCTEMAaTH3aINs 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIit ypok. O600IIeHNHE 1 1 bu6mmoreka [IOK
CHUCTEMAaTH3aIMs 3HAHUM https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kourpoabnbsie IIpakTHyeckue
n/n Bcero U3yYeHUS o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcsl
[Teproauyueckuii 3aK0H.
[Tepuoanueckas cucrtema 1 bubnunoreka LIOK
XuMudeckux anemenTos Jl. . 02.09.2024  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMUYECKHX JIIEMEHTOB 1 Bubmmorexa [IOK
. 04.09.2024  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB
Knaccudukamnmst 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHWYECKHUX BEIECTB 09.09.2024  https://m.edsoo.ru/00adb7e2
4 Busl XUMUYECKOM CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAITMYECKUX PEIIETOK 11.09.2024  https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo reme
«IToBTOpEHUE U yriTyOIeHNE
. 1 1
3HaHUI OCHOBHBIX Pa3/iesioB Kypca 16.09.2024
8 kmacca»
Krnaccudukanus XuMHIecKux
. bubmuorexa [{OK
6 peakuuil o pa3IuYHbIM 1

18.09.2024  https://m.edsoo.ru/00adbch0

MpU3HaKaM
[ToHsTHE O CKOPOCTH XUMUYECKOU

7 peaknun. [ToHATHE O TOMOTEHHBIX 1
Y TeTEPOTCHHBIX PEaKIUIX

bu6mmoreka [JOK
23.09.2024  https://m.edsoo.ru/00adbe9a
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10

11

12

13

14

15

16

17

ITonsATHE O XUMHYECKOM
paBHOBecuM. DakTOPHI, BIUSAIONINE
Ha CKOPOCTh XUMUYECKON peaKInu
U TIOJIOKEHHUE XMMHUUECKOT 0
paBHOBECHS

OKUCIINTEIHLHO-
BOCCTAaHOBHUTEJIbHBIC PEAKIINN

Teopus PIEKTPOAUTUYECKOIN
AUucCconualnuu. CuIIbHBIE U cnaGHe
DJIEKTPOJIUTEL

HoHHbIe ypaBHEHUS peaKkuil

XuMHYecKre CBOMCTBA KUCIIOT B
OCHOBaHHi B CBETE MPEICTABICHUI
00 DJIEKTPOTUTUIECKON
JHUCCOIUAIAN

XUMUYeCKHe CBOMCTBA COJICH B
CBETE MpeACcTaBIeHU 00
AJICKTPOJIUTHYECKON JUCCOIHAITIT

[TonsiTne o runponuse conen

O0001IeHE ¥ cUCcTEMaTU3 AU
3HAHUH

[IpakTuyeckas padora Ne 1.
«Pemenne sxcriepuMeHTaTBHBIX
3aau»

Kontponbnas padota No2 o teme
«INEKTPOIUTHYECKAS

25.09.2024

30.09.2024

02.10.2024

07.10.2024

09.10.2024

14.10.2024

16.10.2024

21.10.2024

23.10.2024

06.11.2024

bu6mmoreka [{OK
https://m.edsoo.ru/00adc28c

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

but6mmoreka [JOK
https://m.edsoo.ru/00add448

bubnuoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [JOK
https://m.edso0.ru/00add8bh2

bubmuoreka [JOK
https://m.edsoo.ru/00add9d4

bubmuoreka [JOK
https://m.edsoo.ru/00addd12

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bubmuorexa [JOK
https://m.edsoo.ru/00addecO
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IUCCONUAaIMg. XUMHUYECKUE
pEaKIKU B paCTBOpaX»

OOm1ast xapaKTepUCTHKA

18 rajoreHoB. XMMHU4YECKHUE CBOMCTBA Bubmiorexa LIOK
' 11.11.2024  https://m.edsoo.ru/00addfe2
Ha TIpUMeEpe XJIopa
Xnoposogopoa. ConsiHast KUCIOTA,
19 XI/IMII;‘-ICCIfI/IGI:) CEOﬁCTBa OJIyUYECHHE Brbmaorexa LIOK
> oY ’ 13.11.2024  https://m.edsoo.ru/00ade104
IIPUMEHEHHE
ITpakTuueckas padora Ne 2 o reme
20 «ﬁon qyeHue conMHoﬁ KHACJIOTBI Bubmiorexa LOK
Y W ’ 18.11.2024  https://m.edsoo.ru/00ade348
M3y4YeHHE e€ CBOMCTB»
Borurcnenus no ypaBHEHUSIM
21 XUMHUYECKUX PEAKIINI, €CIIU OIUH Brbmaorexa LIOK
peaKIH, A 20.11.2024 https://m.edsoo.ru/00ade488
W3 PEareHTOoB JIaH B U30BITKE
99 OO61as xapakTepuCcTHUKa SJIEMEHTOB bubnmnorexa [JOK
VIA-rpynmsl 25.11.2024  https://m.edsoo.ru/00ade64a
AnoTpOIHbBIE MOJU(PHUKAIIUN
93 cepnl. Haxoxienue cepsl u €€ bu6muoreka [JOK
COCIMHEHHI B IPUPOJIE. 27.11.2024  https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoiopoa, CTpPOCHHE,
24 @Hiﬂqefxgei XIZiI/I‘IGCKI/IC bubmorexa TOK
. 02.12.2024 @ https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunsl ceprl. CepHas KHCIIOTA,
25 (bHSHtI{LeCKHE u XI/II\EI/I‘ICCKI/IC bubmorexa HOK
. 04.12.2024  https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHUE
26 XHUMHUYECKUE PEAKIUH, JIEKALUE B bubnmorexa [[OK
OCHOBE IIPOMBIIIUIEHHOTO criocoba 09.12.2024  https://m.edsoo.ru/00adec8a
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MOJyYECHUSI CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HEHUE
OKpYKarolllei cpeapl
COEIMHEHHSIMU CEPbI

Brruncnenune maccoBou 1oiau

bubmunorexa LIOK

27
BBIXOJIa MPOJIyKTa peaklnuu 11.12.2024  https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTUKa SJIEMEHTOB
VA-rpynnsl. A30T,

28 aCIIPOCTPAHEHHE B IIPUPOJIE bubmorera [JOK
pacpocIp PHPOZE, 16.12.2024  https://m.edsoo.ru/00adeea6
(du3HYecKre U XUMUICCKUE
CBOICTBa
AMMuak, ero ¢puznyecKue u

29 XAMUYECKHE CBOMCTBA, IOIyUYCHUE bubmorera [JOK

> HOAY 18.12.2024  https://m.edsoo.ru/00adf004
Y IpPUMEHEHUE
[IpakTnueckas padora Ne 3 o Teme
30 «ITomyyeHrne aMMuaKa, N3y4eHHE bubmorera [JOK
e el 23.12.2024  https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KucnoTa, € pusnueckue bubnuoreka [JOK
1 XUMHUYECKHE CBOMCTBA 25.12.2024  https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 noOpeHnii. XUMHYECKOE bubmmorexa TTOK
YRODP ' . 13.01.2025  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCAMHEHHMIMU a30Ta
dochop. Okcun hochopa (V) u

33 dbocdopnas kucnora, puszndeckue bubnuorexa [JOK
1 XMMHUYECKHE CBOMCTBA, 15.01.2025 @ https://m.edsoo.ru/00adf68a

MIOJIyYEHUE
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Wcnonb3oBanue ¢pocdaTos B
Ka4eCTBE MUHEPAIbHBIX

bubmuoreka [JOK

34
ya0OpeHuit. 3arpsa3HeHue 20.01.2025  https://m.edsoo.ru/00adfc20
IPUPOIHOH cpenbl hocdaramu
Vrunepon, pacupocTpaHeHUE B
35 pu inlel g)mnlzlecill)/le u bubmorexa TIOK
PHPOJE, . 22.01.2025  https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOIMCTBA
Oxcunpl yriaepoaa, ux Gpusndeckue
1 XUMHUYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBL bubnnorexa [IOK
P ’ 27.01.2025 @ https://m.edsoo.ru/00adfebe
CBSI3aHHBIC C OKCHIOM yTJIepo/ia
(V)
37 VYroapHas KUCIIOTa U €€ COJIU bubnnorexa [JOK
29.01.2025  https://m.edsoo.ru/00ae006¢
[IpakTnueckas padora Ne 4 o Teme
38 "[losny4yeHnue yriaekucioro rasa. bubnuoreka IIOK
KauectBennas peaxius Ha 03.02.2025  https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBOHaUaIbHBIC MOHATHUSA 00
39 OpraHNYECKUX BEIIECTBAX KaK O bubmmorexa TTOK
p Hl 05.02.2025 @ https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIepoaa
40 Kpemunii u ero coequHeHUs bubmorexa TTOK
P g 10.02.2025 @ https://m.edsoo0.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcriepuMeHTaNIbHBIX bubnuoreka [IOK
3aja4 no teMe «Baknaeimme 12.02.2025  https://m.edso0.ru/00ae0bf2

HEMCTAJIBI U UX COCOANHCHUA
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KonTponbnas padorta Ne3 no teme

42 «BaxHelmue HeMeTauIbl U UX Bubmaorexa OK
17.02.2025  https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6m1as xapakTepucTuKa
XUMHAYECKHUX IIEMEHTOB —

43 MeTaJuioB. MeTajuinaeckas CBs3b 1 bubmuoreka [JOK
METAJUINYECKast KPUCTAJUITMYECKAs 19.02.2025  https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKue CBOMCTBA
METaJUIOB
XHUMHYECKHE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHUUYECKUI P Bubmiorexa IJOK

P . AR 26.02.2025  https://m.edsoo.ru/00ae1156
HaMpPsDKEHUH METaIOB
OO6m1re crocoObl MOTYYSHHUS
metaiuioB. CruiaBel. Berauciienus
45 10 YPAaBHEHUSIM XUMHUYECKUX Bubmiorexa IOK
P . 03.03.2025 | https://m.edsoo.ru/00ae1156
peaKIuii, €Clii OJIUH U3 PEareHTOB
COJICPKUT MPUMECH
46 IToHsATHE O KOPPO3UK METAIJIOB Bubmiorexa [IOK
pp 05.03.2025  https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK

47
[Henormsie MeTanEt 12.03.2025  https://m.edsoo.ru/00ae14b2

48 OKcHIbl ¥ THIPOKCUIBI HATPUS U bubnuotexa [JOK
Kanus 17.03.2025  https://m.edsoo.ru/00ael4b2

49 [lemouHO3eMeTbHBIC METAIIITBI — bubmuorexa [JOK
KAJIBIWA 1 MarHui 19.03.2025  https://m.edsoo.ru/00ae15e8

50 Baxsnenume coeuHEHUS KaJIbLUA Bubmorexa IIOK

A H 31.03.2025  https://m.edsoo.ru/00ael15e8
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O000I1IeHNE U CUCTEMATHU3AIINS

>1 3HAHUI 1 02.04.2025
59 JKEcTkoCTh BOJBI U CIIOCOOBI €€ 1 bu6mmnoreka LIOK
YCTpaHECHUS 07.04.2025  https://m.edsoo.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKoCTh BOJIBI M1 METOEI €6 1 Eubmorexa ITOK
" 09.04.2025  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnmoreka [JOK
>4 AJTIOMHHHH 1 14.04.2025  https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U 1 Bu6muoreka [JOK
THAPOKCHIA 16.04.2025  https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
%6 Keneso 1 21.04.2025  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THIPOKCHUIBI U COTTU 1 bu6mmoreka [IOK
xenesa (1) u xenesa (111) 23.04.2025  https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cuCTeMaTH3aIus 1
3HAHUH 28.04.2025
IIpakTnueckas padorta Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX 1 bubnuoreka IIOK
3aja4 1o reme «BaxHeilmune 30.04.2025  https://m.edsoo.ru/00ae3de8
METAJLTBI U UX COCTMHCHUSD)
Borurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIid, €CIIH OJIUH
60 W3 PEareHTOB JIaH B U30BITKE WIIH 1 but6mmoreka [JOK
COJICPKUT MpUMecH. Berancnenus 05.05.2025  https://m.edsoo.ru/00ael1750

MAacCOBOM J0JIA BBIXOJa MTPOIYKTa

peakiuu
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O000I1IeHNE U CUCTEMATHU3AIINS

o1 3HaHUU 1 07.05.2025
Konrtponsnas padora Ne4 o reme
62 «Baxueime MeTamibl U UX 1 1 12.05.2025
COCTTUHCHHUS
63 BemectBa u maTepuansl B 1 bu6nuoreka [IOK
MOBCETHEBHOM KU3HU YEJIOBEKa 14.05.2025  https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3HEHUE 1 bubnmoreka [JOK
OKPY’KaloIllel cpebl 19.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp xumun B periennn 1 Bu6muoreka [JOK
9KOJIOTUYECKUX TIPOOIeM 21.05.2025  https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. 0606£ueH1/1e u 1 bu6muoreka [JOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O600mIeHIE 1 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHeIitl ypok. O600ICHHE 1 1 bubmmorexa [[OK
CUCTEMAaTH3aINsI 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus: 8-if kiacc: 6a30BbIil YPOBEHb: YUEOHUK; 5-€ U3/IaHuE,
nepepaboranHoe, 8 kiacc/ ['abpuensin O.C., Octpoymos U.I"., Cnankos C.A.
AxnuonepHoe oouiectBo «M3narenbctBo «lIpocBemenne»

* Xumusi: 9-if knacc: 0a30BbIi ypOBEHb: YUEOHUK; S-€ U3AaHUE,
nepepadboranHoe, 9 kiacc/ ['abpuensia O.C., Octpoymon U.I"., Cnankos C.A.
AxnronepHoe obmectBo «M3aatensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

1. I'abpuensn O. C., Octpoymos U. I'. HactonpHas kHUra yuuresns. XuMus. 9
K 1.: MeTtonuyeckoe nocooue. — M.: JIpoda, 2002—2003.

2. Xumus. 9 k 1.: KoHTpOosIbHBIE U TPOBEPOUYHBIE padoThI K yueOHuKy O. C.
[Nabpuensna «Xumus. 9 / O. C. 'abpuensn, I1. H. bepeskun, A. A. YmakoBa
u ap. — M.: Jlpoda, 2003—2005.

3. l'abpuensa O. C., Bockoboitnukosa H. I1. Xumust B Tectax, 3agayax,
ynpaxHeHusx. 8—9 k. — M.: JIpoda

4. KoHTposbHO-U3MepUTeNnbHbIe MaTepuaibl. Xumus. K yueOHuky
["a6puensna O.C. 9 kinace cocraButens H.I1. Tpoery6osa M: BAKO 2011

5. COOpHUK KOHTPOJBHBIX padOT MO XUMHH. 9 Kitacc, MoJ1 peaaKiueit
["a6puensaa O.C. M: JIpoda 2003-2005.

6. Pga0oB. M.A Tectsl no xumunu Kk yueonuky O.C. ['abpuensana» Xumus. 9
kiace» M. Dk3amen.2009.

7. AM. Pagenxuii B. I1. 'opmkoBa. J[urakTudeckuii MaTepra 1mo Xxumuu 8—9
kiacc. M: IIpocsemenune 2000

8. I'.. tpemmnep. TecTrl, Bonmpockl U 0TBETHI O XxuMKK 8—11 kinace M:
[Ipocsemenne 2000

9.KoHTponbHO-u3MepuTeabHbie Marepuaibl. Xumus. K yueOHUKY
["a6puensna O.C. 8 kiacc cocraButens H.I1. Tpoery6osa M: BAKO 2010

10.CO0pHUK KOHTPOJIBHBIX Pa0OT IO XUMHUH. 8§ KJ1acc, MO PeIaKIIueH
[Mabpuensaa O.C.M: JIpoda 2008.

11.Ps60B. M.A Tectsl o xumuu k yueouuky O.C. 'abpuensaa « Xumusl. 8
kiace» M. Ox3amen.2009.
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1. http://www.alhimik.ru. IIpeacraBiensl pyOpHKH: COBETHI A0UTYPUCHTY,
YUHUTEII0 XUMUHU, CIPABOYHUK (0YeHB OOJIbIIIas MO00pKa TaOIHI] U
CIPaBOYHBIX MAaTEPHAJIOB), Becesasi XUMUs, HOBOCTH, OJIMMITHA]IBI,
KyHCTKaMepa (Macca HUHTEPECHBIX HCTOPUUYECKUX CBEJCHUN).

2. http://lwww.hij.ru. XXypnaan « Xumus 1 )KU3Hb» TOHATHO U 3aHUMATEIBHO
pacckasbiBaeT 000 BCEM MHTEPECHOM, YTO IPOMCXOUT B HAYKE U B MHPE, B
KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html. DnexTponHSI xKypHAT
«XHUMHKH B XUMHS», B KOTOPOM IPEICTABICHO MHOKECTBO

OTIBITOB 110 XUMUH, 3aHUMATEIILHOW UH(POPMAIINH, I03BOJISIONICH YBIICUb
YUCHHKOB SKCIIEPUMEHTAILHON YaCThIO MPEIMETA.

4. http://c-books.narod.ru. BceBo3amoskHas auTepaTypa o XHMHH.

5. http://www.drofa-ventana.ru. i3BectHoe W31aTEIBCTBO YUCOHOM
auteparypbl. HOBUHKHM HAy4YHO-TIONMYJISIPHBIX M 3aHUMATEIIbHBIX KHHT 110
XUMUH.

6. http://1september.ru. XXypHuan uist yuurteneit u He ToiabKo. bombIoe
KOJINYECTBO pabOT yUEHUKOB, B TOM YHCJIE U UCCIIEIOBATEIBLCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOJIBHBIHI
TIOPTAJI CO CCBUIKAMU Ha 00pa30BaTeIbHBIC CAUTHI TI0 XUMUH.

8. www.periodictable.ru. CoopHuk crareii 0 XUMUYECKHUX JIEMEHTAX,
WLTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM.
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