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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBE ¢eiepalibHOM pabouel TporpaMMbl BOCITUTAHUS
U C Yy4eTOM KOHIEMIMM TMpernojaBaHusl ydyeOHOro mpeamera «XuMUs» 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,
MpeaycMaTpuBaeT paclpelesieHHe €ero Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
paznenaM W TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpeaeseT KOJIUYECTBEHHBbIE U
KaueCTBEHHBIE XapaKTePUCTUKU coJiepKaHus, PEKOMEHyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHUMHHU C y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKM y4eOHOTrO IMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcs, ONpeaAesisieT BO3MOXXHOCTH TMpeaMera  JJis
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTesIbHOM
IpOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPEOOBaHMM K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE LieJieH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JIEATEITLHOCTH OOYyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHS
oOy4aromierocsi, €ro MnpeACcTaBICHUIl O MAaTepUaIbHOM €IMHCTBE MHpPA, BAXKHYIO
poiib UrpatoT (GopMuUpyeMble XUMHUEU MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUrd M 00 HBOJIIOIMHU BEHIECTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aIbHBIX
npo0ieM YCTOMYMBOIO pPAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOI U 3KOJOTMYECKON O€30aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3ydeHne xumuu:

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

BHOCUT BKJIaJ, B (OPMUpOBAHME MBIIUICHHS U TBOPUYECKUX CIHOCOOHOCTEM
oOy4arolmmxcs, HAaBBIKOB HMX CaMOCTOSTEIbHOW y4eOHOW  JIEesTEIbHOCTH,
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 PUPObI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU ECTECTBEHHO--HAYYHOU rPaMOTHOCTH O0yYarOIINXCS;



crocoOCTBYyeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHMM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
COIEepKaHUS  yuyeOHOro  MpeaMeTa, KOTOPBIA  SABISAETCS  MEAArOrHYecKu
allaliTUPOBAHHBIM OTpa)keHHWEM 0a30BOM HayKHW XUMHUH Ha OINpeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHWYEeCKONM XHUMHUU UM HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUH
OPraHUYECKON XUMUHU.

CrtpykTypa coaepKaHus MPOTpaMMbI MO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 moaxoja K €€ uzydeHuro. CoaepKaHue CKIAIbIBA€TCA U3 CUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MTOHATUN O XUMUYECKOU
peakiuu. OOe STH CHUCTEMbl CTPYKTYpPHO OpraHM30BAaHbl MO0 TMPUHIUILY
IIOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

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

— YUYEHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TMpeICTaBIE€HUNA 00 AIEKTPOJUTUUYECKON JHUCCOLUMALMU BEIIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIUPHUECKH
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATENHHO OT OJTHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHAS (PYHKIIMN OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEN MPAKTUYECKOr0 MPUMEHEHHS ¥ TIOJIyUEHUS N3y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CHOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJIECHNUS O XUMUYECKON COCTABIISAIOLIEH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM MPUPO/Ibl, HIEHHOCTHOTO OTHOIIECHHSI K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUA B Hayke. V3ydyeHune XuMUM NMPOMCXOAUT C IPUBJICUYCHHEM 3HAHUU W3
paHee M3Yy4YEeHHBIX Y4eOHBIX mpeameToB: «Oxpyskawomuii Mupy», «buonorus. 5—7
KJaccb» U «Pusuka. 7 Kiaacey.

[Ipy wW3yyeHUH XUMHHM MPOUCXOAMT (HOPMHUPOBAHME 3HAHMM OCHOB
XUMHUYECKON HAayKH Kak 0OJIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUECKOU
JEeATENbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBIL. 3aga4da
y4eOHOro MmpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNH —
BOKHEUITUX (PaKTOB, TOHITHI, 3aKOHOB M TEOPETUUECKUX MOJOKEHUM, JOCTYITHBIX
000011IeHHI MHUPOBO33PEHUECKOr0 XapakTepa, si3blka HAayKH, B MPUOOIIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKIUH, B
(bopMHpPOBaHUU U PA3BUTUU MMO3HABATEIHHBIX YMEHUI U UX TPUMEHEHUH B Y4eOHO-
MO03HABATEIILHON M y4eOHO-UCCIIEI0BATEILCKOM JAEITeTbHOCTH, OCBOCHUHU MPaBUII
0e30macHOro ooparieHus ¢ BeleCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipy M3y4yeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3OBaHMs BaKHOE
3HauYeHUEe MPUOOPENH TaKHUe IeJd, KaK:

— (dopmupoBaHHe HHTEIJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOI a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOy4YeHMs] Ha CHCTEeMaTH4ecKoe MpuoOIleHne
oOy4Jaromuxcs K CaMOCTOSATEIbHOM IO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecredyeHne yCaoBUid, CTOCOOCTBYIOIIUX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITA Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMS M CaMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUIOB JIEATEIBHOCTH,

— (dopmupoBanue oOmeld (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAyYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHHUW OOBSICHATH W OILECHUBATH SIBICHUSA
OKpY>KaIOIIEer0 MHUpa, WCIHOJb3Yysl 3HAHUS U OIBIT, MOJyYCHHbIE NMPU H3yUYECHUU
XUMUH, IPUMEHSATh UX MPU PEIICHUU TPOOJIeM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeSTEbHOCTH;

— (QopmupoBaHue y O0O0yyarOmmxcs TYMaHUCTHUYECKUX OTHOIIEHUH,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00Pa3HOro0 TOBEAEHUS B OBITY M TPYAOBOM JIEATENBHOCTH B HEISIX
COXpaHEHUS CBOETO 3/I0POBbsI U OKPY>KAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOCHHS  OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpo(uiisi U HAMPaBIECHHOCTH JajJbHEHIIIETO
oOyd4eHusl.

OO01ee Yrco 4acoB, OTBEAEHHBIX JIsl U3YUYEHUSI XUMUHU HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBanus, cocrabiser 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponb XMMUM B KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DU3MUYECKUE CBOWCTBA BEIIECTB. 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 XUMUUYECKUX DJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAs aToOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsipHag Macca. MaccoBast oJ1sl XUMHYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuecTBo BemecrBa. Moisib. MonsipHas Macca. BzauMocBsi3p KOM4eCTBa,
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
XUMHUYECKUX PEaAKIUi (COeTUHEHNUS, Pa3I0KEeHUSI, 3aMEIICHHS, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOHN IMOCYI0M, MpaBWjiaMu paboThl B Ja0OpaTOPUU U
npuéMamMu o0palleHus ¢ JIabopaTOpHbIM 000PYJIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3NYeCKNX CBOWCTB O00pa3IOB HEOPTaHWYECKWX BEIICCTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJA, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMs BOJbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aHMO/JICHCTBUE Mejla ¢ KHCJIOTON) SIBJICHUM, HAOII0ICHHE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiui (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOUN KHUCIOTHI C XJIOPUJOM Oapusi, pa3ioKEHUE THUIPOKCH]IA
mean (I1) mpu HarpeBaHuM, B3anMOCCTBHE Keje3a ¢ pactBopoM cos meau (11),
U3y4YeHHE CIOCOOOB pPa3felIeHHs] CMECEil: ¢ MOMOIIBIO MarHuTa, (PUIbTpOBaHUE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUEe OYUCTKU MMOBAPEHHOMN
COJIM, HAOJIOJICHUE W  ONHWCAaHUE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIECJIE MOJIEKYI
(IIrapocTepKHEBBIX ).

BaxHellline nNpeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3ynemMeHT u mpocToe
BemecTBo. HaxoxaeHnue kuciopona B Tpupoje, (U3MYECKHUE W XUMHUUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopona. CrocoObl
MOJIYYCHHUST KHUCTopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoza B mpupoae. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPO/Ia.



TemnoBodt »hdexT XUMHUECKOW peakluu, TEPMOXHMUUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEaKIuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUue
BO3/IyXa, YCWJICHHE TapHUKOBOTO A PekTa, pa3pylieHue 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.

@dusnyeckue cBoMcTBa BOABL. Boma kak pactBopurenb.  PacTBOpBHI.
HacpilieHHbIE M HEHACBINIEHHbIE PAaCTBOPBL. PacTBOPUMOCTH BENIECTB B BOJE.
MaccoBas 10J14 BEmEecTBa B pacTBOpPE. XUMUYECKUE CBOMCTBA BOAbl. OCHOBaHHS.
Ponbe pacTBOpOB B mpuposie U B XKU3HU 4denoBeka. KpyroBopot BoAbl B IpupoAe.
3arpsA3HeHne NPUPOAHBIX BoJ. OXpaHa M OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecoseoOpazyromue. Homenkmarypa okcuaoB. DU3WYECKHE W XUMHUYECKUE
CBOMCTBa OKCHUJIOB. [loirydeHre OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHnil. PU3MYECKHE UM XHMHYECKHE CBOWCTBA
ocHoBaHuM. [lonydyeHrne oCHOBaHUM.

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

Conu. Homenknatypa coisieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
ITonyyenue coiei.

['eHeTnueckas CBSA3b MEKIY KJIACCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OMPENEIICHUE COJEPKaHUs KUCIOpoAa B BO3yXe, MOITYyUYEHHE,
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, TMOJy4eHUE, COOMpaHHWE, PACMO3HABAHWE W W3YYCHUE CBOMCTB
BOZIOpO/ia (TOpeHue), B3auMo/ieicTBre Bogopoa ¢ okcugaom meau (1) (BozmoxkHO
UCIIOJIb30BAaHUE BUEOMATEPUAIIOB), HAOIIOEHUE 00Pa3I0B BEIIECTB KOJIMUYECTBOM
1 ™Monb, wucciaegoBaHHe OCOOCHHOCTEH pACTBOPEHHUSI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOW MACcCOBOM JOJIEHN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJIECHCTBHE BOJBI C METaNIaMU (HATPUEM H
KaJbliueM) (BO3MOXXHO MCIOJIb30BaHME BHJIEOMATEpPHANIOB), HCCIIEIOBAHUE
00pa3IloB HEOPTraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHUS
OKpAaCKH MHJIMKATOPOB B PACTBOPAaX KUCIIOT U LIEJIOYEH, N3yUEHNE B3aUMOACHCTBUSA



okcuna meau () ¢ pactBopom cepHON KHUCIOTHI, KUCIOT C METaUIaMH, peaKui
HEWUTpaIu3aluy, IIOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOIO
MeTaJljla IPYyTrUM U3 pacTBOPA COJIM, PELICHUE SKCIIEPUMEHTAIIBHBIX 3aa4 10 TEME
«BaxHelune K1acchl HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. W. MenpgesneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbHbIC PEAKLIHHU

[lepBble TOMBITKH KIAacCU(DUKAIIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEI0YHO3EMENbHbIE METaJLIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPblE 00pa3yroT aM(OTEPHBIE OKCUIBI
Y TUAPOKCUBI.

Ilepronnueckuit 3akoH. Ilepuoanueckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoinas u jiuuHHonepuoaHas popmel [lepuoanueckoit
cucrembl xumuyeckux osyemeHtoB JI. M. Menpeneesa. Ilepuonsl M TpyImsl.
PuU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IEPHUOJA U TPYIIIIBI JJIIEMEHTA.

Crtpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[lepnognueckori cucremsl [[. 1. MenneneeBa. XapakTEpUCTUKA XUMHYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoi cucteme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJnyca aTOMOB XHWMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUoaam.

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

Xumuueckass cBsA3b. KoBanmeHTHas (MoOJsipHast M HEMOJSPHAs) CBA3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue OoOpa3lOB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJAEHCTBHE
IMAPOKCHAA LMHKA C pacTBOPAMM KHCIOT M IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIINX — NPUMEPBl  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMI
(ropenue, peakiiuy pa3oKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceasu

Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XHMHMH B 8 Kiacce
OCYILECTBISICTCSl 4Yepe3 MHCIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO--HAyUHBIX
IIOHATUM, TAK U MOHATHUM, SABJIIIOIIMXCSA CUCTEMHBIMU U1 OTAEIBHBIX [PEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.



OO0mue ecTeCTBEHHO--HAyYHbIE TIOHATHS: HAYYHBIM (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTe3, Kilaccudukanus, MepUoJIUYHOCTh, HabI0IeHuE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®du3uKa: MaTepusi, aToOM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
pPaMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUYCCKUN 3apsjl, BEIIECTBO, TEJIO0, O00BEM,
arperaTHoOe€ COCTOSIHME BEIeCTBa, ra3, (U3UYECKUE BEIMYUHBI, €IMHHIIBI
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. [lepuoanyeckast 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 IIOJIOKECHHEM DJJIEMEHTOB B llepuomnueckor 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 PAa3JIWYHBIM KJAaccaM 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 OKHMCIICHUS XUMHUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTE€HHBIX M Te€TEPOreHHBIX
peakuusx. [lonstne o karamuse. [loHsTre 0 xumudeckom paBHoBecun. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU M TMOJOKEHUE XHUMHYECKOIO

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

OKHUCIUTCIBbHO--BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BaHHCM  MCTOZAA
SJICKTPOHHOT'O OajaHca.



Teopus 37EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnsl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHJIAMU
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,
OCHOBAHMM U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOTUTHIECKON TUCCOIUAIUY.
KauecTBeHHbIE peakuyu Ha HOHBL. [IoHATHE O TUAPONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYeCKUX
BEILIECTB — METAJVIOB M HEMeETauioB (rpadura W anaMmasa), CIOKHBIX BEIIECTB
(X7opuaa HaTpus), UCCIENOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT
BO3JICUCTBUSI  PA3NUYHBIX  (PAKTOPOB, HCCJIECAOBAHHE  AJIEKTPOINPOBOJIHOCTH
pPacTBOPOB BEIIECTB, MTPOIIecca AUCCOLMALIMU KUCIIOT, IIeJI0UeH U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHUANIOB), MPOBEJCHHE OIBITOB, HWILIIOCTPUPYIOIINX
NpU3HAKK TIPOTEKAaHWsI peakIuii WOHHOro oOmeHa (oOpa3oBaHHME OcCaiKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pEAKINil (FOpeHue, peakiuu pas3lioKeHUs,
COCIMHEHHUS), pACIO3HABAHME  HEOPraHMYECKUX  BEIIECTB C  I[OMOIIbIO
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
BEIIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJIopa (B3aUMOIEHCTBUE
C MeTajllaMH, HeMeTaJlJlaMH, wienodyamu). XiopoBoaopod. ConsHas KHUCIOTa,
XUMHWYECKME CBOWCTBA, IIOJIydeHHE, IIpUMEHeHue. JleucTteue Xjaopa W
XJIOPOBOJOPOJA HAa OpraHU3M 4eJIoBeKa. BaxkHelIne XJIOpUIbl U UX HAXO0XK/ICHHE 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. XuMuieckue cBoiictBa cepbl. CepoBOJOpOJ, CTpoeHUe, PU3NYECKUe U
XUMU4Yeckue cBorcTtBa. OKCHIBI CEpbl KaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
Cepnas kucioTa, GU3nUecKue U XMMUYECKUE CBOMCTBA (00I1IHMe KaK MpeCTaBUTENs
KJlacca KUCJIOT M crneurduueckue). XUMHUUYECKUE PEaKlMH, JIEKAIUe B OCHOBE
IPOMBIIUIEHHOIO CHoco0a IMOJYy4YeHUs CEpHOW KucaoThl. [IpuMeHeHue cepHou
kuciaoTbl. CoJMM CepHOM KHUCIIOTHI, KayeCTBEHHAs peaklus Ha CyJb(daT-uoH.
Haxoxnenue ceppl U €€ COEAMHEHUN B MpUPOAE. XUMHUUYECKOE 3arps3HEHUE
OKpYXalolleld Cpelbl COCOUHEHUSMHU cepbl (KUCIOTHBIE AOXKIW, 3arpsA3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHHUS.



OOmass xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTETNEHH OKHCICHUS. A30T, PACIpPOCTPAHEHHE B MPHUPO/IE,
bu3rYecKue 1 XUMHYECKHE CBOMCTBA. KpyroBopoT azora B mpupoje. AMMHAK, €ro
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, TOJydYeHHE U IpuMeHeHue. Coar aMMOHUS,
X QU3NYECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHEeHHe. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCIIOTa, €€ ToJydeHue, QU3NUYECKUE U XUMHUYECKUE
cBoiicTBa (0OImMEe Kak TMpeJCTaBUTENS Kilacca KHUCIOT M cHerududecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI00pEHU.
XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOK]JIM, 3arpsA3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Pocdop, amIOTpONHBIE
moaudukamuu docdopa, uznueckne 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, ATTIOTPOTTHBIC MOTA(DUKAITNH,
pacnpocTpaHeHue B NpUpoje, PU3NYECKUe U XUMUYECKUE CBOMCTBA. AncopOius.
Kpyrosopor yrinepona B mnpupoae. Okcuisl yriepoaa, uX (U3MYECKUe u
XUMUYECKAE CBOWCTBA, [EWCTBHE HAa JKUBBIE OPTraHW3MBI, TOJYyYCHHE W
NpUMEHEHHE. DKOJOTHUYECKUE MPOOJIeMbl, CBA3aHHBbIe ¢ okcuaoM yriepoaa (1V),
rUNOTe3a TI00ATIbHOTO MOTEIJICHUsI KIMMaTa, NapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ conM, WX (Pu3MYecKkue M XUMUYECKHE CBOMCTBA, TOJIYyYCHHE U
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHAYaTBHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIUIIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HeDTb),
MPOAYKTBI WX TepepaboTku (OCH3WH), WX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTHE O OMOJIOTMYECKN BaKHBIX BEIIECTBAX: KUpaX, Oelkax, yriieBojax — U uX
poi B OJKM3HU UEJOBEKa. MaTepualbHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCIMHCHUU.

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
MIPOMBITIUICHHOCTH. BaXHEHIIIMEe CTpOWTENbHBIE MaTepHalibl: KEpPaMHKa, CTEKJIO,
IIEeMeHT, OeToH, kene300eToH. [IpobmeMbr 0e30macHOTO  WCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuit IKCnepumMenm:

M3yueHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
MIPOBEICHNE KAYeCTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIIOJCHHE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKaIKUEe (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJICHHUE ¢ 00pa3IaMu XJIOPUIOB (TaJIOTeHUI0B), O3HAKOMIJICHHE ¢ 00pasiaMu
ceppl U €€ COENUHEHUSMU (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
Ha0II0/IeHKe Tpoliecca 00YTIIMBaHUS caxapa Moj JeMCTBUEM KOHIEHTPUPOBAHHOM
CEpHOMN KHUCIIOTHI, U3yYCHHE XUMUUECKUX CBOMCTB pa30aBIECHHON CEpPHOI KUCIIOTHI,
MIPOBE/ICHNE KaueCTBEHHOW PeaKIMu Ha Cylb(aT-uoH u HAOIIOICHHE TTPU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (DU3UYECKMMU CBOWCTBaMHU a3oTa, dochopa u ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIOB), 00pa3liaMu a30THBIX
u (ocopHbIX yn0OpeHUM, momyueHue, coOupaHue, pacro3HaBaHUE U U3Yy4YEHUE
CBOMCTB aMMMaKa, MPOBEJACHUE KAYECTBEHHBIX pEAKIUA HA HOH aMMOHHUS U
dbochart-uoH U U3yueHHWE TMPU3HAKOB MX TNPOTEKAHHS, B3aUMOJICUCTBHE
KOHLIEHTPUPOBAHHOW Aa30THOW KHUCJOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3y4YCHUE MOJIeNIed KPUCTAUIMUYECKUX PEHIETOK aiMasa,
rpadura, dymiepeHa, O3HAKOMJICHHE C IPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIVIEM W YCTPOWCTBOM NIPOTHBOra3a, IOJIyYEHHUE,
coOupaHue, pacro3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKHUCIIOTO rasa, MpoBEJICHUE
KaueCTBEHHBIX peaKIMii Ha KapOOHAT M CWJIMKAT-UOHBI U M3YUEHHUE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKUHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pELICHUE SKCIEPUMEHTAIBHBIX 33/ad Mo TeMe «BaxkHelline HeMeTaulbl U UX
COEIUHECHUSD.

MeTaJLibl 1 X COeIMHEHUS

OO01mast xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnosiokeHus B llepuommueckoy cucreme xumuyeckux odiemeHtos J[. U
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHEe MeTaJIoB. MeTamnueckas CBsI3b U
METAJUIMYECKas] ~ KpUCTA/UIMUECKass  pelI€TKa.  JJIEKTPOXUMUYECKUU  pAal
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 IPOMBIIINICHHOCTH.

[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 HATpud M Kanusa. [IpuMeHeHuWe MIeNOYHBIX METAIOB M UX
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



Kanblys. BaxkHeinme coeiuHeHus Kablusl (OKCUI, TUAPOKCHUI, COJIN). JKECTKOCTH
BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AJrOMUHHI: TI0JI0keHKE B [lepuoanueckoi cucreMe XMMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA aTOMHHMS. AM(POTEPHBIE CBOMCTBA OKCUAA M TMAPOKCHIA
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, CBOMCTBA U MOJyYCHUE.

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 MCIOJB30BAHUE BHJIEOMAaTEPHAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXXHO  HCIOJB30BAaHUE  BHUJACOMATEPUAIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEAKIMil HA MOHBI: MarHus, KaJIbLKs, ATIOMUHUS, [IMHKa, sxkene3a (1)
u xenesa (Ill), menu (Il), HaGmoneHne u omnucaHue MPOIECCOB OKpaIlMBAHUS
IUIAMEHU HWOHAMHM HaTpusl, Kanus MW KajlblUusad (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), CCIIEAOBaHNE aM()OTEPHBIX CBOMCTB THAPOKCHIA ATTFOMUHUS U
rUAPOKCUIA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3aJay 1o teme «BaxuHelmue
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 3arps3HEHUE OKpYyXKaroleld cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpalus Bemlects, nainee — [1/1K). Pons xumMuu B penieHnu 3KOJI0rM4eCKUx
pooeMm.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmuoie ceasu

Peanmusanysa MeXNpeIMETHBIX CBs3€M INpU WM3YyYEHMM XHMHMU B 9 Kitacce
OCYILECTBISICTCSl 4epe3 HCIOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAyUHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEIBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHS: HAy4YHBINM (akT, 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, PaCTBOPUMOCTb, KpUCTAJUITMUECKast
peméTka, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, CAMHHUIIBI W3MEPCHHs, KOCMHUYECKOE
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.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMBbI OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XO0Jie OOYYEeHHMS XMMHUU B €IUHCTBE Y4YEOHOU U
BOCHUTATEJIBHOMN ACATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMU, TPUHSATHIMU B
oOIIleCTBE TMpaBUJIaMd W HOPMaMH TIOBEJIEHHUS ¥ CIOCOOCTBYIOT MpoIieccam
CaMOTO3HaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIIHXCA.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXalrT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA ~ CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAllM WU
pacIIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHS

LIEHHOCTHOI'0 OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUI0, TIOHMMAaHUS 3HAYCHHUS XUMHYECKOM HAayKUu B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MHGpOpMaIMeil o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPaA U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUS] O COLHMAIBHBIX HOPMaxX M MOpPaBWIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCIEOBAaTENbCKOM, TBOPUECKOM W  JAPYyrUX  BUAAX
JIeATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOM MAESATEILHOCTU MpHU
BBITIOJIHGHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBITIOJHEHUA XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yUeOHOM AesITeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ TMOBEJCHUWE W TOCTYIIKM CBOMX TOBApHUILEH C TMO3UIMHA HPABCTBEHHBIX U
ITPABOBBIX HOPM C YYETOM OCO3HAHUSI TOCIEACTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE M XMMHUUYECKOW PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIONIUE
OCHOBY JIJII TIOHUMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aHUMOCBS3SIX YEJIOBEKa C
MPUPOTHOM CPEIOM, O POJIM XMMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUW IO
XUMUU, HEOOXOJUMBIC NJii OOBSICHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHUH,
MO3HABaTEIbHON, MH(OPMALIMOHHOW M YUTATEJIbCKON KYJIbTYpPbI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOW pabOThl € Y4YEOHBIMH TEKCTaMH, CIPaAaBOYHOU



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 alKOTOJsl, HAPKOTUKOB, KYPEHHS),
HEOOXOMMMOCTH COOJNIONIEHNs TIPaBWJI OE€30MacHOCTH TMPU  OOpalleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U peaibHOM JKU3HH;

5) TpyA0BOro BOCIIHTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHHUIO Tpodeccuil u TpyJa pa3IuyHoro poja,
YBaXXEHUE K TPYAY U PE3yJIbTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs  MPEeAMETHbIX 3HAHUH 1O  XUMHHM, OCO3HAaHHBIH  BBIOOp
VH/IMBUIYAJIbHON TPAeKTOPUU MPOJOJKEHUST 00pa30BaHuUs C yUETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
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 3eMjie, OCHOBE €€ CyIIEeCTBOBAaHUS, IOHMMAHUE IIEHHOCTH 30pOBOrO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nYeCKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHUE IEHHOCTU COOIIOICHUS
paBuJI O€30MaCHOTO MOBEAEHUS MpU padOTe ¢ BEUIECTBAMH, a TAKXKE B CUTYyalHsX,
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 HMX peIHIeHHs MOCPEACTBOM METOJO0B XHMMHUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B I103HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMAIbHOMN MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX pPE3yJNbTaTOB BBIIEISAIOT 3HAUMMbIEC IS
(bopMUpOBaHKS MUPOBO33pEHUS OOIIEHAYyUHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
runore3a, (axkrt, cucrema, IpoLecC, 3SKCHEPUMEHT M JApyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax M MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOU



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 XUMHUKU MOJIEJIbHBIEC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CUMBOJ JJIEMEHTA), XUMHU4eckas GopMmyna M ypaBHEHHUE
XUMUYECKOW pEeaKIUu — MPU PelIeHUH YyueOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJETHHBIX TPEJICTABICHUN BBISIBISITH W XapaKTEPU30BATh CYIIECTBCHHBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XUMHUUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YUAEMbBIX IIPOLIECCAX U SIBICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIIOIh30BaTh TMOCTABJICHHBIE BOIMPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B Ka4€CTBE OCHOBBI JUIsl JOPMUPOBAHUS THUIIOTE3HI TTO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

MpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YyMEHHUE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3ysbTar, (GOpMyIUpOBaTh 0000IIEHUS U
BBIBOJIBI TIO0 PE3YyJIbTaTaM MPOBEAEHHOTO OTIBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETHPOBATH HH(GOPMAIIHIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJISIpHAs ~ JIUTEpaTypa XUMUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocobusi, pecypcsl WNHTepHETa), KpPUTUYECKH OIEHUBATH MPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOABl M 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX I BBIMOJHEHUS
y4eOHBIX M MO3HABATEJIBHBIX 33J1au OMPEICIEHHOT0 THUIa, IPUOOPETECHUE OIbITA B
o0JlacTU  MCMOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHUH,
OBJIaJICHUE KYJbTYPOl aKTUBHOTO UCTIOJIb30BAHUS PA3TUUYHBIX TOMCKOBBIX CHCTEM,
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
MCCJIEI0BATENbCKON JEATENBbHOCTH 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, (OpMyIHUpPOBaTH CBOM MPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1auu;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  PE3yJbTaThl  MO3HABATEIbHOMN
JIEATeIbHOCTY B YCTHBIX M THCHMEHHBIX TEKCTax; JeiaTh MNPEe3eHTAIHI0
pE3yNbTATOB BBIMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (JabopaTOPHOIO OIbITa,
1a00paTOpHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO TPOEKTA);

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

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JAESITeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISTh, KOHTPOJIHUPOBATh M TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNHHOCTD, BHIOUpaTh Hanbosee 3(pPeKTUBHBIC CIIOCOOBI pellieHns Y4eOHbIX U
MO3HABATEIbHBIX 33Jla4, CaMOCTOATENIbHO 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, MIPE/IJlaraeMbl€ B YCIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pPeE3yNbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJIep>KaHMsl, YCTAHOBJIEHHOrO JaHHOW (enepalibHOM paboyeil mporpaMMoHu,
BBIJICIITIOT: OCBOCHHBIC OOYYAIOIMMMHUCS HAy4YHBIC 3HAHUS, YMEHUS M CIIOCOOBI



nercTBUl, crnenuduUecKde IS IpeAMETHOHM o0jacth  «XHUMHUS», BHIBI
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 OOYUAIOIIUXCS 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 J10JIs1 XUMUYECKOT0 3JIEMEHTA B COEIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XMUMHUYECKasi peakius, KiacCu(MUKaus peakluuid: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU 3 (EKT peakiuu,
AJIpO aTOMa, 3JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTAIIb, PaINyC aTOMa,
XUMHUYECKasl CBS3b, MOJSPHAS. U HENOJIIPHAsl KOBAJIECHTHASI CBS3b, MOHHAS
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEIIECTBa
(IpolieHTHAasi KOHIIEHTpAIUsi) 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 YPABHEHUI XUMHUUYECKUX PEAKIINIA;

e ONpEAEeNsATh BaJCHTHOCTh aTOMOB RJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKUCIEHUS  3BJIEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MPUHAAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KIJIACCy COEIMHEHHUU 10
dopMynaM, BHJA XMMHYECKOH CBsI3M (KOBajJeHTHas U HOHHas) B
HEOPTraHUYECKUX COCTNHEHUSAX;

e packpeBaTh cmbicia Ilepuognueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOANYECKON 3aBHCUMOCTH CBOMICTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B Ileproauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTaIpo;

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, COOTHOCUTH OOO3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucrema XuMmuueckux osaemeHtoB . .
MenneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB



XUMHUYECKUX PJIEMEHTOB (COCTaB U 3apsj spa, O0IIEEe YUCIIO JIEKTPOHOB U
pacrpenereHue ux Mo 3JIEKTPOHHBIM CIIOSM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEII[ECTB, TI0 TeTIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHYECKUX [MPEBpAICHUI B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XMMHYECKOr0o »jieMeHTa 1o ¢GopMyse COeIUHEHHS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XHMUYECKOU pEeaKInu;

MIPUMEHSITH OCHOBHBIE ONEPALIMU MBICIIUTEIIBHON IEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O00O0O0IlIeHHe, CHUCTEeMAaTHU3aluio, KilacCUu(PUKaluIo,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBA3EH — ISl U3YyUYEHHS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAy4YHbIC METObI
MO3HaHUSI — HaOJIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBIM U MBICIICHHBIN );

CJIEIOBATH MPABUJIaM MOJIB30BAHMS XMMUYECKOM TOCY 101 1 1a00paTOpHBIM
o0opy0BaHMEM, a TakXke IpaBuiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C HHCTPYKIMSIMH TI0 BBIMIOJHEHUIO J1aOOpPaTOPHBIX
XUMUYECKUX OMBITOB 10 MOJYYEHUIO0 U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoda W KHUCJIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OINpPEICIEHHON
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 oOyuenus B 9 kiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHUI:

PacKpbIBaThb CMBIC OCHOBHBIX XUMHUYECKUX NOHATHUWA: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, IPOCTOE BEIIECTBO,
CJI0’KHOE€ BEIIECTBO, BaJIGHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYECKas CBs3b, TEIIOBOU 3P heKT
peakiMu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JHUCCOLUMAIUS, PEAKIUH HOHHOIO
oOMeHa, KaTraiu3aTop, XWMHUYECKOE paBHOBecHe, OOpaTUMbIE W



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

WJUTIOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX IIOHSITHA U
OPUMEHSTH 3TH NOHATHUS MPY ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
HCIIOJB30BaTh XUMHYECKYIO CHMBOJIMKY [UJIi COCTaBjeHUs Gopmyl
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, MeETaUIM4YecKas) B HEOPraHUYECKUX
COEIMHEHUAX, 3apsA]l MOHA MO XUMUYECKOU (hopmylie, XapakTep cpelabl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAUHEHUH, TUI KPUCTAIIIMYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpsiBaTh cMbIci [lepuomnueckoro 3akonHa J[. WM. MenneneeBa wu
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 W OOJbIIME MEPUONBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCA B IEPUOAMUECKON TabIuUIIE, C YNCITOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XUMHYECKUX DJIEMEHTOB (COCTaB U
3apsAn  sApa, OOIIee 4YHUCIO DJJIEKTPOHOB M paclpeiesieHue HuX 10
AJIIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIWHEHUM B Mpeaeiax MallbIX NEpPUOAOB U
IJIaBHBIX MOJATPYHI ¢ YYETOM CTPOCHUS UX ATOMOB;

KJIAaCCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEICCTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YACTBYIOIIUX B pEaKUUU
BEII[ECTB, MO0 TEIJIOBOMY 3G (DEKTy, 0 M3MEHEHHUIO CTENEeHEW OKWCICHUS
XUMHUYECKUX IJIEMEHTOB);

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

COCTaBJSATb YPABHEHUS JJIEKTPOIUTUYECKOW JTUCCOLMAIMU  KHUCIOT,
LIET0YEH U COJIEH, TTOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOMIUX CYIIECTBOBAHHE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
packpbIBaTh CYIIHOCTb OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKIUH
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHA;,
MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUYHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAcChl BEIIIECTB,
MAacCOBYIO JIOIFO XHUMHYECKOTO »JJeMeHTa 1o (opMmysie COSAUMHCHHUS,
MacCOBYIO JIOJIO BEIMIECTBA B paCTBOPE, MMPOBOIUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU pEaKInu;

coOJII0/1aTh TIPaBUIIA MOJIB30BAHUS XUMUYECKOHN MOCYI0M 1 1a00paTOpHBIM
o0opynoBaHuEM, a TakKe IMpaBuja oOpalieHusi C BeUIECTBAMU B
COOTBETCTBHM C HMHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB 10 TIOTYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB
(amMmaka u yrieKucioro rasa);

IPOBOJUTH PEAKIINH, MOATBEPKIAI0IINE KaUeCTBEHHbBIN COCTAB PA3INYHbBIX
BEIIIECTB: PACMO3HABATh OIBITHBIM IyTEM XIJIOPHI-, OpOMUI-, HOAWI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W HWOHBI W3YYCHHBIX METAUIOB, MPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

NPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHOMN IEATeTbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHUE, 0000IIEHIE, CUCTEMATU3AIUIO, BBISIBJICHUE PUYUHHO-
CIICICTBCHHBIX CBSI3€H — JJIT M3YyYCHHS CBOWCTB BEIIESCTB M XMMHYECCKUX
peakimii, E€CTECTBEHHO-HAYYHbIE METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHHEe, MOACIIUPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnyecTBO 4acoB
Ne HaunmenoBanue pa3ienoB u DJIeKTpPOHHbIe (LM(ppOBbIE)
KonTtpoibHbIe IIpakTH4eckue
n/n TeM NMPOrpaMMmblI Bcero o0pa3oBaTejibHbIE Pecypchl
padoThbI padoThbI
Paznea 1. IlepBoHayanbHble XUMHUYECKHE IOHATHUSA
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' IPAKTUYECKOM AEATENBHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
12 BemecTBa u XumMudeckue 15 1 bubnmuorexa [JOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pasnes 2. BaskHelimme npeAcTaBUTeIN HEOPraHUYeCKUX BelleCTB
51 Bosnyx. Kucnopon. [lonsitue 5 bubnmoreka [JOK
' 00 okcumax https://m.edso00.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bubmunorexa LIOK
2.2 8 1
U COJIAX https://m.edso0.ru/7f41837¢
Bona. PactBopsl. [Tonsitue 00 but6mmoreka [IOK
2.3 5 1 1
OCHOBAHMUSAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJ1acChl b K
24 11 1 1 noauoreka 11O

HEOPraHUYECKUX COCTMHEHUN

Uroro mo pazneny 30

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

Paznen 3. llepuoagnueckmii 3axon u [lepuoguyeckasi cucrema xumnieckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu


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

Ilepuoanueckuii 3aK0H U
[Tepuonnueckas cuctema

3.1 XUMHYeCKHX daeMeHToB JI. U.
Menpnene-eBa. CTpoeHue
atoma
XuMudecKkas CBA3b.

3.2 OKHUCIUTETBHO-
BOCCTaHOBUTENBbHBIE PEAKIIUU

Uroro no pazpeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

15

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c



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

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 yriyOieHne 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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 3. MeraJLiibl 1 X COeIMMHEHU S

. bubnmoreka [JOK
3.1 Obmpae CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxuelimune MeTayuibl 1 UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus u oKpyskamomas cpeaa
4.1 BentecTBa 1 Marepualisl B )XKU3HU YEJIOBEKA 3 bubmorexa I1OK
' B p https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HNOYPOYHOE INTAHUPOBAHHUE
8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
No ara nu¢poBLIE
Tema ypoka Kontpoabubie IIpakTHueckue A bp
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
IIpenmet xumuu. Pojip Xxumuu B

1 pen 1 04.09.2023 bubmuoreka [JOK
JKU3HU YeoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
ITousTre 0 MeTOAaX MO3HAHUS B

5 )it 1 08.09.2023 bu6mmoreka [{JOK
XUMUHA https://m.edsoo.ru/ff0d227e
[TpaxTnueckast padora Ne 1
«[IpaBuia paboTEI B 1a00paTOPUA U

3 pe P patop 1 14.00.20p3  Promiorexa LOK
npuémbl 00paleHus ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHHEM
YucThle BEIecTBa U CMECH.

CrocoOBbI pa3elIeHusT CMECEH.

4 pasA 1 15.002023 Puomorexa HOK
CMecu BelecTB B ObITY U https://m.edsoo.ru/ff0d26ca
X0351iiCTBEHHOH *KU3HH YeJI0BEKA.

[TpaxTrueckas padorta Ne 2 Eub 10K
HOJINOTEKA
5 «Pa3nenenne cMmeceil (Ha mpuMepe 1 21.09.2023
8 U( b P https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COIM)»
bubmuoreka [JOK
6 ATOMBI 1 MOJIEKYJIbI 1 22.09.2023
y https://m.edsoo.ru/ff0d2a6¢c
XUMHYECKHE DIIEMEHTEI. JHAKU

7 1 28.09.2023  Promorexa [OK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuoreka IJOK

8 [IpocTeie U ClOKHBIE BELIECTBA 1 29.09.2023 1

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

16

17

18

ATOMHO-MOJIEKYJISIPHOE yUEHHE

3aKOH IOCTOSHCTBA COCTaBa
BelecTB. XUMU4eckas hopMmya.
BaHGHTHOCTB ATOMOB XUMHWUYECCKHUX
3JICMCHTOB

OTHOcHTeNnLHAs aTOMHAas Macca.
OtHOCHUTENbHAs MOJIEKYJISIpHAs
macca

MaccoBast 10151 XUMHYECKOTO
3JIEMEHTA B COCAUHCHUHU
KomnmuectBo BemecTBa. Moib.
MoutsipHas macca

DOU3NYECKUE U XUMHUUYECKUE SIBIICHHUS.

Xumuueckas peakius. Peakunu B
XHMHUYeCKOH MPOMBINJIEHHOCTH.

ITpu3Haky U ycia0BHsI IPOTEKAHUS
XUMUYECKHUX PEAKLIUH.

3aKOH COXpaHEHUs1 MaCChl BEIIECTB.
XHUMHUYECKUE YPABHEHUS

Brruncnenus: KOJIM4ecTBa, MacChl
BEIIECTBA 110 YPaBHEHUSIM
XMMHYECKHUX PEaKIU
Knaccudukanus XuMHUIecKux
peaxiuii (COeIMHEHUS, PA3II0KEHHUS,
3aMenieHus, 0OMeHa)

05.10.2023

06.10.2023

19.10.2023

20.10.2023

26.10.2023

27.10.2023

02.11.2023

03.11.2023

09.11.2023

10.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa

bubmuorexa [{OK
https://m.edsoo.ru/ff0d3al6

bubmunorexa LIOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4Y€HBIN-

bubmuoreka [JOK
19 sHIKIoneAucT. O000IICHHE 1 16.11.2023
1 A Hvl https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAHUI
KonTponbsnas pabora Nel o Teme
20 |y p 17.11.9023 bubnmoreka [JOK
«BellecTBa 1 XUMHYECKHE PEAKIIAMD) https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. Coctas
Bo3ayxa. Kuciopon — snemeHT u
21 1| oc}T]oe BEC GCTFI)BO O30H 30.11.2023 bubmorexa HOK
P B ) ' o https://m.edsoo.ru/ff0d448e
I[IpumeHeHne KUCJIOPOIA U 030HA B
MeIuIHHE.
DU3NYECKUE U XUMUYECKHE
CBOMCTRBA KuCIOpoaa (peaKkiiuu
29 poza (peaxiy 01.12.2023 bubmuoreka [JOK
okucnenus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOblI moJryueHus KHCIopoa B
23 J1a00paTOPUH U TMTPOMBIIIIICHHOCTH 07.12.2023 bubnnorexa [JOK
patop P ’ o https://m.edsoo.ru/ff0d497a
IIpumeHeHune kuciopoaa
TennoBoil 3¢ ekt XxuMudeckoit
CaKIIUH, TTIOHSATHE O
o4 peakuuu, 08.12.2023 bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKITUSIX
Tonnuso (HedTh, yrojab U METaH).
3arpsi3HeHUE BO3/1yXa, CIIOCOOHI €To
npenorBpauieHus. I(PpPeKTHBHOCTD
bubnuorexa [JOK
25 Pa3JIMYHbIX BUAOB TOILINBA B 14.12.2023 1

JHepPreTu4ecKom
NMPOMBIILIEHHOCTH, MX BJIMSIHUE HA
OKPY/KAKIILYIO Cpeay.

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

[TpakTnueckas padora Ne 3 1o teme

bubmuoreka [JOK
26 «[Tomyuenue u cooupanue 15.12.2023
Y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYCHHE €TO CBOMCTBY
Bonopon — piieMeHT U IpocToe
7 J0pon p 21.12.9023 bubmuoreka [JOK
BelecTBO. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
dusznueckue U XUMHUYECKHE
CcBOMCTBa Bojopoaa. IIpumeneHue
28 Boxopona. Bo I()) 0 HaI:l JHEPreTHKA 22.12.2023 Bubmiorexa LIOK
/0POJa- BOMOPOL P o https://m.edsoo.ru/ff0d4dd0
— MepCcneKTUBHAA 0TPaC/Ib
MPOMBIILTEHHOCTH.
bubnunorexa LIOK
29 ITonsATHE O KHCIIOTAaX U COJISIX 28.12.2023
https://m.edsoo.ru/ff0d50d2
Croco0s!I mojryue ozopoaa
30 I bl ITOJIy4E€HHsI BOJOPOia B 59122023 Bubmuoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme Bu6 110K
HOJINOTEKA
31 «ITomy4yeHue u coOupaHue BOJIOPOIa, 11.01.2024
y . p AOPOA https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOMCTBY»
MoispHBI 00BEM ra30B. 3aK0H
32 p 12.01.2024 bubnuotexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus 00néMa, KOJIMYECTBa Eub 10K
nOIoTeEKa
33 BEIIECTBA ra3a I10 €ro U3BECTHOM 18.01.2024
n .. d https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brrunciaenust 00MOB ra3os 1o B 110K
nOIoTeEKa
34 ABHEHUIO PEAKIIMH Ha OCHOBE 19.01.2024
yp "p 1 . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIIEHHI ra30B
dusnueckne 1 XUMHUYECKUE
35 25012024  PHOmHoTeKa LOK

CBOMCTBA BOJEI.

https://m.edsoo.ru/ff0d587a
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Cocras ocHoBanuii. [loasarue 00
uHauKaTopax. Mcnmoyb3oBanue

bubmuoreka [JOK

36 26.01.2024
HHAUKATOPOB B JIA00OPAaTOPHOM https://m.edsoo.ru/ff0d59e2
aHaJm3e.
Boga xak pactBopuTens.
HaceImenasie 1 HEHACHITIIEHHBIC
acTBOPBI. MaccoBas 101 BEIeCcTBa
37 p Y i 1] 01.02.2024 bu6mmoreka [JOK
B pacTBOpe. PacTBOpBI B MeAuLINHE https://m.edsoo.ru/ff0d5b40
— u3noSI0rNYEeCKHid PacTBOP, €ro
COCTaB M IPUMEHEHHe.
[Tpaxtrueckas padota Ne 5 o teme
«IIpurotoBieHune pacTBOPOB C b K
38 PUTOTOBJICHHIE PaCTBOPOB € 02.02.2024  Pwommorexa [HO
OIpeIeNIEHHON MacCOBOM JOEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTIO BELLIECTBA»
KontponrHas pabora Ne2 mo teme b K
39 P P 08.02.2024 DHOmorerallO
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
Oxcupl: cocTaB, KiaccupuKams,
HOMEHKJIaTypa. OKCHABI - BaKHasI
40 yp A 06.02.2024 bubmuorexa [{OK
COCTaBHAasl YaCTh MOJIE3HBIX https://m.edsoo.ru/ff0d664e
HCKOIaeMblIX.
ITonmyuyeHnue u XMUMHYECKUE CBOMCTBA b6 10K
nOIMOTEKA
41 KUCIIOTHBIX, OCHOBHBIX U 15.02.2024
https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHJIOB
OcHoBaHMsI: COCTaB, KJIacCU(DUKAIINS,
HOMeHKJIaTypa. [Ilpumenenue
42 aTypa. LIPUMEHC 16.02.2024  DHOmorexa LOK
meJ10ueil B XUuMH4eCKOM https://m.edsoo.ru/ff0d67ca
NMPOMBIIILIEHHOCTH.
ITonydyeHne u XUMHYECKHE CBOMCTBA
43 Y 29.02.2024  PnOmaoTexa IIOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kucnotsl: coctas, knaccuduxars,
HoMeHKatypa. [IpumeHenue

bubmuoreka [JOK

44 . 01.03.2024
KHMCJIOT B XUMHYECKOM https://m.edsoo.ru/ffOdfee2
MPOMBIIILTEHHOCTH.
ITonyyeHure u XUMHUYECKUE CBOMCTBA
45 y 06.03.2024 bubmuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Couu (cpenHue): HOMEHKIIATYpA,
CIIOCOOBI TIOJYUYEHUS, XHMUIECCKHE Eub 10K
HOIMoTEKA
46 cBoiictBa. CoJiM — ChIpbe A 07.03.2024
prea https://m.edsoo0.ru/00ad9474
MPOMBIIIJIEHHOT0 MOJIyYeHUsl
Pa3IHYHBIX BElIECTB.
[TpakTrueckas pabora Ne 6. Pemenue
SKCIHEPUMEHTAILHBIX 3a/1a4 10 TEME
47 Y it 14.03.2024 bubmmorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COECIUHEHUN
['eHeTnveckas CBSI3b MEXKIY
48 KJIacCaMH{ HEOPraHHYECKUX 15.03.2024 Bubmaorexa [OK
. P R https://m.eds00.ru/00ad9a50
COEeIUHEHNI
0O000111eHrEe U CUCTEMATU3ALIIS
49 IEI 11 21.03.2024 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/00ad9ch?2
Kontponbnas padota Ne3 no teme Eub 10K
nOIoTeKa
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 22.03.2024
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[TepBBIe MOMBITKY KiIacCH(PUKAITTT
51 XUMHUYECKUX DJIEMEHTOB. [loHATHE O 28.03.2024 Bubmiorexa IOK
: e https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepuoanueckuii 3aK0H U
52 puona 29.03.2024 bu6mmoreka [JOK

Ilepnonnueckas cucrema

https://m.edsoo.ru/00ada52c
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XUMHYECKHX djieMeHToB []. 1.
MenneneeBa

bubmunorexa LIOK
53 Ilepuonmi, MBI, IIOATPYIIIbI 04.04.2024
PHOJBL TPY APy https://m.edsoo.ru/00ada52c
Ctpoenne atomoB. CocTaB aTOMHBIX
snep. 3oTonel. PaagnoaKkTHBHEBIE
54 aep A 05.04.2024 bubnuoreka [JOK
H30TONBI H UX MCIOJIH30BAHHUE B https://m.edsoo.ru/00ada342
JHEePreTu4ecKoi oTpacim.
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK 6 OK
o HOIMOTEKA
55 aTOMOB 3J51eMeHTOB [lepuonnyeckoit 18.04.2024 1
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneera
XapakTepucTuka XUMHUYECKOTO
9JIEMEHTA 10 €ro MOJIOKEHUIO B
56 N 19.04.2024 Prommorexa HOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
a3 ayk akTUKH. .
57 JUISL Pa3BUTHS HAYKH I/I Hpv TUKU. ] 25 04.2024 bu6muoreka [JOK
N. MenaeneeB — y4€Hbli, I1€1aror 1 https://m.edsoo.ru/00ada96e
IpaKJaHUH.
DJIEeKTPOOTPHULIATEIIFHOCTE aTOMOB
58 POOTpHIL 26.04.2024 bubmuorexa [JOK
XHMHUYECKHUX 3JICMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HMonnast xuMu4ueckas CBsI3b 02.05.2024
https://m.edsoo.ru/00adac34
KoBaneHTHas moiisipHas XuUMHUYecKast
60 P 03.052024 DuOmnorexa IIOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHnas HemoisipHas
61 P 09.05.2024  PHOmorexa I[IOK

XUMHUYECKaA CBA3b

https://m.edsoo.ru/00adaab9
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bu6mmoreka [IOK

10.05.2024
62 CreneHb oKHCICHHS ! https://m.edsoo.ru/00adae28
63 OKHCIUTETHHO-BOCCTAaHOBUTEIbHBIC 1 13.05.2024 bubnuorexa [JOK
peaxkuuu https://m.eds00.ru/00adb076
bu6mmoreka [{OK
16.05.2024
64 OKUCIATENN U BOCCTAHOBUTEIHN 1 httos://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o Teme Eub 1OK
nOJIMOTEeKA
. X 1 17.05.2024
65 «CTpoeHme aToMa. XUMUIecKas https://m.edsoo.ru/00adbAg6
CBSI3b)»
66 Pe3epBHBIii ypoOK. O606iHeHHe " 1 50.05.2024 bu6muoreka [JOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypoK. O6o61ueHne u 1 23.05.2024 bu6mmoreka [JOK
cHUCTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00ad9ch?2
68 PesepBHBIIT ypOK. O6o6iueHHe u 1 54.05.2024 bubnuorexa [JOK
CHUCTEMAaTH3aIus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KUIIACC

reTepOreHHBIX PEAKIHIX.
CxopocTthb peakuum u

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kourpoasnsie IIpakTHyeckue A bp
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

[lepnoanueckuii 3aKoH.
[Iepuoanueckas cucrema

puon 1 04.09.2023 bubnuorexa [JOK
XUMHUYECKHUX deMeHToB J[. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU
CBOWCTB XMMUYECKUX JJIEMEHTOB 1 08.09.2023 bubmmorexa HOK

. T https://m.eds00.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB
Knaccudukanmst 1 HOMEHKIaTypa 1 14.09.2023 bubmuorexa [JOK
HEOPraHWYECKHMX BEIIECTB T https://m.edso0.ru/00adb7e2
Buibl XuMu4eCcKon CBA3U U THUIIBI

it : 1 15.09.2023 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no reme
«IToBTOpenue u yriyOneHue 3HaHUI

p yriy 1 1 21.09.2023
OCHOBHBIX pa3/IesioB Kypca 8
KJ1acca
Knaccugukanus XuMruuecKkux 1 22.09.3023 bu6nunoreka IIOK
peaKLyii 10 pa3Iu4YHbIM IIPU3HAKAM o https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMUYECKOI
eakuuu. [loHATHE O TOMOTEHHBIX U

peaki 1 28.09.9023 bubnuorexa [JOK

https://m.edsoo.ru/00adbe9a
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KaTaJIn3aTopbl B XUMHUYICCKHUX
IIPOU3BOACTBAX.

IlousaTre 0 XUMHUYECKOM
paBHOBecHH. DAKTOPBI, BIUAIOLINE

3HAHUU

bubmorexa [{OK
8 Ha CKOPOCTHh XMUMUUYECKOH peaKkInu 29.09.2023
p peakt https://m.edsoo.ru/00adc28c
U IIOJIOKEHNE XUMHYECKOT'0
paBHOBECHS
OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE
9 05.10.2023 bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
nuccornmanuu. CUIBHBIE U clIa0bIe
10 IEKTPOIIUTEL. DJIEKTPOJIUTHI — 06.10.2023 Bubmiorexa LIOK
P ' P N o https://m.eds00.ru/00adcd68
OCHOBA JIEKTPOXHUMHYECKOi
NMPOMBbIILIEHHOCTH.
bubmuorexa [{OK
11 MoHHble ypaBHEHUS PEAKIIUNA 19.10.2023
yp peakt https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCJIOT U
OCHOBAHUH B CBETE IIPEACTABIECHUN
12 val 20.10.2023 bubmuoreka [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
TUCCOLTHAINT
XUMHUYECKHE CBOUCTBA COJIEH B Bu6 10K
HOJINOTEKA
13 CBETE IMpeACTaBICHUI 00 26.10.2023
pet : https://m.eds00.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOIHAIIIHI
bubnunorexa LIOK
14 IlousaTrue o ruapoIn3e coen 27.10.2023
b https://m.edsoo.ru/00add9d4
O000111eHIE U CUCTEMATH3ALUS
15 1 11 02.11.2073 bu6mmoreka [IOK

https://m.edsoo.ru/00addd12
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17

18

19

20

21

22

23

[TpakTrueckas padorta Ne 1.
«Pemenne sxkcriepuMeHTaTBHBIX
3amad»

Kontponbhas padota Ne2 no teme
«DNEKTPOTUTHYECKAS
nucconranysa. XuMUYECKue
pEaKIuu B pacTBOPaAX»

OO01mmast xapaKTepUCTHKA TAJIOTCHOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJopa

XnopoBogopoa. CosisiHast KHCOTA,
XUMHUYECKHE CBOMCTBA, MOJyYEHUE,
npuMeHeHue. I'ajiorensl B
MeIUIUHE U POMbIILJIEHHOCTH.

[TpakTuyeckas padora Ne 2 o Teme
«ITomyuenne COMIHON KUCTOTHI,
W3y4YEHHUE €€ CBOMCTBY»

Brrunciaenus mo YPaBHCHUAM
XUMHNUYCCKHX pCaKHHﬁ, €CJIn OAUH
N3 pCarcHTOB IaH B M30BITKE

OOm1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymibt

AnnotporHble MOAU(UKALINY CEPHI.

Haxoxnenue cepol u eé
COCIMHEHHU B IPUPOJE.
XHUMUYECKUE CBOMCTBA CEPBI

03.11.2023

09.11.2023

10.11.2023

16.11.2023

17.11.2023

30.11.2023

01.12.2023

07.12.2023

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

bubmunorexa LIOK
https://m.edsoo.ru/00addecO

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

bubmuoreka [JOK
https://m.edsoo.ru/00ade104

bu6nmnorexa LIOK
https://m.edsoo.ru/00ade348

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

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

bub6mmnoreka LIOK
https://m.edsoo.ru/00ade64a
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CepoBoopo/1, CTpoeHue,

bubmuoreka [JOK

24 H3UYECKUE U XUMUYECKHE 08.12.2023
b . https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHas KHCIIOTA,

25 ¢buznyecKkue 1 XuMHUYECKHe 14.12.2023 bubmorexa HOK

. o https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XHUMHUYECKUE PEAKLIUH, JICKALLUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
MOJTyYEHUS] CEPHOM KUCIIOTHI.
XHUMHUYECKOE 3arps3HeHUE b K

26 arp 15.12.2003  DuOmorera L0
OKPYXaIoIIeH Cpepl https://m.edsoo.ru/00adec8a
COEJIMHEHUSIMU CEPHI.

IIpou3BoacTBa HA OCHOBE CEPHOI
KHCJIOTBI.
Brranciaenne MaccoBoi 10IH b K

27 g 21122023 Puomorexa llO
BBIXOJa TPOIYKTa peakiuu https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHUKA SIIEMEHTOB
VA-rpynmnsl. A30T,

28 acIpoCTpaHEeHUE B IPUPOJIE 22.12.2023 Bubmiorexa IOK
pacipoctp PHPOJE, o https://m.edsoo.ru/00adeeab
(bU3HYeCKUEe U XUMHYECKUE
CBOMCTBa
AMMHUaK, ero pu3n4ecKue u Eub 10K

nOIMOTEKA

29 XHMUYECKHE CBOMCTBA, IOJyUYeHUE 28.12.2023

y https://m.edsoo.ru/00adf004
U IPUMEHEHUE
[TpakTuyeckas padora Ne 3 o Teme Eu6 LIOK
HOINOTEKA
30 «ITonyuenne aMMuaKa, U3yueHHe 29.12.2023
- 4 https://m.eds00.ru/00adf180
€ro CBOMCTBY
A30THas KuciaoTa, € (pu3nYecKue u
31 ¢ 11.01.2024  PrOmioTexa IHOK

XHUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonb3oBaHue HUTPATOB U
coJieil aMMOHUS B KayecTBe
MHUHEPAJbHBIX Y100peHui.

but6mmoreka [JOK

32 12.01.2024
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKPYXaIOIIEH Cpebl
COEIMHEHUSIMH a30Ta
dochop. Oxcun dhochopa (V) u
33 cbocél))o pHa}I Kncn((l))Ta q)(plin(qe)CKHe u 18.01.2024 bubmmorexa TIOK
p N o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, IMOTYyYEHUE
Hcnoabs3oBanue gocharos B
KayecTBe MUHEPAJIbHBIX
34 > p 19.01.2024 bubnuorexa [JOK
yaoOpeHuii. 3arpsi3HeHNE https://m.edsoo.ru/00adfc20
MIPUPOHOM cpelbl pochaTamu
VYraepon, pactipocTpaHEHHE B
npupojie, Gpu3ndecKue u
but6mmoreka [JOK
35 XuMHu4eckue cBorcTpa. J[o0bIua u 25.01.2024
A https://m.edsoo.ru/00adfd9c
HCMO0JIb30BaHHE KAMEHHOT0 U
Oyporo yrJs.
Oxcuppl yriaepona, ux (Gu3ndeckue
U XUMHUYECKHE CBOMCTRA. Bu6 10K
nOIMOTEKA
36 DKOJIOTHYECKHUE TTPOOIIEMBI, 26.01.2024
P https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V).
bu6mmoreka [JOK
37 VYroapHas KUCIOTa U €€ COTH 01.02.2024
https://m.edsoo.ru/00ae006¢
[TpakTnueckas padota Ne 4 o Teme
"Ilomy4yeHune yriieKUciIoro rasa.
38 y y 02.02.2024 bubnmuorexa [JOK

KauecTBeHHas peakius Ha
KapOoHaT-1oH"

https://m.edso0.ru/00ae027¢
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[TepBoHavanbpHBIC TOHATHS 00

bubmuoreka [JOK

39 OpraHUYECKUX BEIIECTBAX KaK O 08.02.2024
P B https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
Kpemuuii u ero coe fuHeHHUS. b K
40 P A 09.02.2024 PHOmorerallO
CusMkaTHasi IPOMBINLJIEHHOCTb. https://m.edsoo.ru/00ae080a
[TpakTiueckas padorta Ne 5.
Pemenue sxcnepuMeHTaIbHBIX
41 P ° 15.02.2024 Duomorexa LHOK
3a1a4 1no reme «BaxHeimue https://m.edsoo.ru/00ae0bf2
HEMETaJIBl U UX COCTUHCHUS
Kontponbnas padota Ne3 mo treme Eub 10K
nOIMOTEeKA
42 «BaxxHeinme HeMeTalulbl U UX 16.02.2024
https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO6mr1ast xapaKTepuCTHKA
XUMHUUYECKUX DJIEMEHTOB —
MeTaJJIoB. MeTajinueckas CBsI3b U
43 29.02.2024  PnOmiorexa ITOK
MeTaJuIM4ecKasi KpUCTaNInYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METaJIOB
XUMHYECKUE CBOMCTBA METAJLJIOB.
DIIEKTPOXUMHUYECKHM Psl
a4 |y § psan 01.03.2024 bubmuoreka [JOK
HaIpsDKEHUN MeTauioB. YepHas u https://m.edsoo.ru/00ae1156
HBETHAsI METAJLIYpPrus.
O61ue cnocoObl MOTyYeHUS
MetajuioB. CrutaBel. BerauciaeHus Eu6 OK
nOIMOTEKA
45 10 YPAaBHEHUAM XUMHUYECKHX 06.03.2024 1

peaKkLnii, €CIIv OJIUH U3 PEarcHTOB
COZIEPKHUT IIPUMECH

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

[TonsiTHE O KOPPO3UH METAILIOB.

bubmuoreka [JOK
46 3ammuTa OT KOPPO3UH B 07.03.2024
m PP https://m.edsoo.ru/00ael1278
NMPOMBbIIILIEHHOCTH.
bubmuoreka [JOK
47 €JIOYHBIE METaJLJIbI 14.03.2024
m https://m.edsoo.ru/00ae14b2
Oxc OKC a
48 KCHJIBI ¥ THIIPOKCHIBI HATPHS U 15.03.2024 bubnuoreka [JOK
KaJns https://m.edsoo.ru/00ae14b2
49 U_IGJIO‘HjOE}CMeJH)HVI)Ie METaJIIbI — 51.03.2024 bubmuoreka [JOK
KaJbIIUA U Maruui https://m.edsoo.ru/00ae15e8
bu6mmoreka [JOK
50 Baxkueiine coeUHEHNS KAIbIAS 22.03.2024
A H https://m.edsoo.ru/00ae15e8
O000111eHIE U CUCTEMATHU3ALIHS
51 Hf 8 28.03.2024
3HAHUN
JKéctroc o) CHocOoOEbI €€
59 TKOCTh BOJIBI U CII Bl 29.03.2024 bu6mmoreka [{IOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[TpakTnueckas padora Ne 6 o Teme 56 10K
HOJINOTEKA
53 "YXEcTKOoCTh BOALI M METOBI €€ 04.04.2024
" 8 A https://m.edso00.ru/00aelae8
YCTpaHCHUS
AmomMunuii. IlpomblinieHHoOe EuG 10K
HOIMoTEKA
54 NMPOU3BOIACTBO AJIOMUHUSA U 05.04.2024
P U}I https://m.edsoo.ru/00aelc64
H3eJINil U3 Hero.
A o
55 M(poTepHbIE CBONCTBA OKCHJIA U 18.04.2024 bubnmnorexa [IOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
56 Kenezo. UepHast MeTaALTYPrus. 19.04.2024
P yp https://m.edsoo0.ru/00ae1d86
O
57 KCHUJIbI, THIPOKCHUBI U COJIA 25 04.2024 bu6muoreka [{IOK

xenesa (1) u xemnesa (111)

https://m.edso0.ru/00ae35e6



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

O000111eHNE U CUCTEMAaTH3aLIUS

58 . 26.04.2024
3HAHUHI
[TpakTuyeckas pabora Ne 7.
Pentenue skcriepuMeHTaIbHEIX b K

59 P ° 02.05.2024 PHOmorerallo
3a7a4 o teMe «BaxHeimme https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COEINHEHUSI
Brluucienus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIU OANH
W3 peareHToB JaH B U30BITKE HUIHN

60 p ¢ 03.05.2024 bubmuorexa [IOK
COAEPKUT IpUMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOH J0JTM BbIXOJIa POIYKTa
peakuuu
O0001IeHNE U CHCTEMATH3AIUS

61 Hj 1 09.05.2024
3HAHUHI
Kontponbhas padbota Ne4 o teme

62 «Baxknelne MeTamibl 1 UX 10.05.2024
COEITUHEHUSY
BemrecTBa 1 MaTepualsl B

63 I ! p 13.05.2024 bubnuorexa [JOK
MOBCEIHEBHOH KU3HHU YeIOBEKaA https://m.edsoo.ru/00ae3f50
XUMHAYECKOE 3arpsa3HeHne b K

64 : P 16.05.2024 nomoteka 11O
OKpYXaIoIIeH Cpebl https://m.edsoo.ru/00ae4270
Posp xumuu B perieHnu

65 P 17.05.2024  PHommorexa LOK
AKOJIOTUYECKUX TPOoOIeM https://m.edsoo.ru/00ae4270
PesepBHbIil ypok. O0001IEHNE 1

66 Y yp 111 50.05.2024 bubnuotexa [JOK
CHUCTEeMaTH3aIus 3HaHUU https://m.edsoo.ru/00ae0d0a
PesepBublil ypok. O0001IEHNE 1

67 P yp it 23.05.2024 bu6mmoreka [JOK

CUCTEMAaTH3alis 3HaHUH

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

68 PesepBHBIif ypoK. O6061ueﬂne u 1 24.05.2024 bu6mmoreka [JOK
cUcTeEMaTH3alus 3HAaHUI https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOT'PAMME


https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






