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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeabLHOM IPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBEe (QenepaibHOl paboueil mporpammbl
BOCITUTAHUS U C Y4ETOM KOHLEIIIUU MPENogaBaHusl y4eOHOIro nmpeaMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1o xuMuu Aa€T TpPENCTaBICHUE O IENIX, OOIIel CTpaTeruu
OoOy4eHMs, BOCHHUTAHMS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTro
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe peaMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAaHHE IO
pa3ienaM M TeMaM NOporpaMMbl MO XUMHH, OMNPEAENSET KOJIMYECTBEHHBIE H
KauECTBEHHbIEC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh H3YYCHHMS XHUMHUHU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM Yy4€OHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpPeAessieT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHusl, a Takke TpeOOBaHUH K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3ydeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEJILHOW JEATEIBHOCTH OOYy4YaroIIerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHMHUHU CIYXXUT OCHOBOW it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUU U 00 SBOJIIOIMU BEILIESCTB B MPUPOJE, O MYTIX PEIICHUS TJI00AJTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydeHne XuMuu:

CIOCOOCTBYET  peaiu3aliid  BO3MOXKHOCTEM  JJII  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYJIBTYphI TUYHOCTH, €€ 0011Iei 1 (PyHKITMOHATIEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaroIuXxcsi, HAaBBIKOB HMX CaMOCTOSITCJIbHOW  y4eOHOM  JeATeIbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaKk B
MOBCEIHEBHOM JXKM3HU, TaK U B TPOHECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CIHEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
[[EJTOCTHOTO B3IJIsa HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CrocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECHedyuBalOTCs CcrHelupuKon
collepKaHUsi  y4eOHOro  MpeaMeTa, KOTOpPbIA  SBISIETCS  MEJAaroru4ecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl NEPBOHAYAIBHBIX TMOHSATUNH XWUMHU, OCHOB
HEOPTraHUYECKOM XHUMHH U HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX IOHATHM
OPraHUYECKON XUMUH.

CtpykTypa coiepkKaHus MPOTPpaMMbI MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTro moaxoaa Kk e€ m3ydeHuro. Coaep:kaHue CKIaIbIBa€TCd U3 CHUCTEMBbI
MOHSATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHATUNA O XUMUYECKOU
peakimu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOW CBSI3U;

— TpelncTaBlieHUd 00 AIEKTPOJUTUYECKON JUCCOIMAIllMA BEUIECTB B
pacTBopax.

TeopeTnueckrue 3HAHHS PACcCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCJIENOBATEIBHO OT OJHOTO
YPOBHSI K JPYyroMy, BBINONHSAS (YHKIUM OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XHMHU CHOCOOCTBYET  (HOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOIIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHHUS K HAay4YHOMY 3HAaHUIO U
MeTOJaM TO3HaHMS B Hayke. M3yueHne XUMHUU TPOUCXOIUT C IPHUBJICYECHHUEM
3HAHUW W3 paHee M3YYEHHBIX YUYEOHBIX MpeAMeTOB: «OKpyX AUl MHUDPY,
«buonorus. 57 knacce» U «PuU3MKa. / KIacc».

[Ipy wu3yuyeHHH XUMHUH TPOUCXOAUT (PopMUpOBaHME 3HAHUH OCHOB
XUMHUYECKON HayKW Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JIEATEIBHOCTH 4YeJOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOHN KYJIBTYpHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XHUMHYECKUX
3HaHUU — BaXHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX O00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKW, B



OpUOOIIEHUHM K HAy4YHbIM METOJaM T[IO3HAaHUS TMPU U3YYEHHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHU B Y4eOHO-TIO3HABATENbHOM U Y4eOHO-HCCIEA0BATEIbCKOU
JeSATEeIbHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO OOpallleHHus C BellecTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3HaYeHHUE MPUOOPENTU TaKUE LI, KaK:

— (dopmMupoBaHHE MHTEIJIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOYy4YEHUsT HA  CHUCTEMATHYECKOE MPHOOIICHHE
OoOy4JaronmMxcss K CaMOCTOATENIbHON I103HABATENbHOW NESITEIIbHOCTH, HAay4YHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH,

— obecrieueHune yciIoBHil, CIOCOOCTBYIOLIUX MTPUOOPETEHUIO 00YUaOIIMMHUCS
OMbITa PAa3HOOOPA3HON NEATENBHOCTH, IMO3HAHUS M CaMOIIO3HAHHUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBaHue oOmed (QyHKUIMOHATIBHOM M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHHMH OOBSACHATh M OLICHUBATh SIBJICHUS
OKpPYXKAIOLIEro MHpa, UCIHOJIb3Ysl 3HAHWUS W OIIBIT, MOJYYEHHBbIE NPHU H3YyYEHUU
XUMHH, TPUMEHITh WX TPU PEUICHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHYECKUX OTHOILEHUH,
NOHMMAHUS LIEHHOCTH XUMHUYECKMX 3HAHMM [UIsi BBIPAOOTKHU SKOJIOTMUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LENSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO M
CaMOBOCIHMTAHUID Ha OCHOBE YCBOGHHUS OOILEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NpoGuis U HampaBiICHHOCTH JajbHEHIIEro
oOyueHusl.

OOmiee 4YUCIO YacoB, OTBEAEHHBIX JUISI M3YyYEHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsTHE O MeTOoAax MO3HAHMS B XUMHUH. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE dJeMEHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuyeckas (opMyna. BaleHTHOCTP aTOMOB XUMHUUYECKUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTa B
COCIMHEHUH.

KomnuectBo BemiectBa. Moiib. MonsipHas macca. B3aumMocCBsA3b KOJIMYECTBA,
Macchbl W 4YHCJa CTPYKTYpHBIX €AWHUIl BemiecTBa. Pacuérsl mo ¢dopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XMMHUUYECKUE SBJICHUS. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MacChl BEIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3MUecKkuXx CBOMCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOII0/ICHNE
¢u3nueckux (MJJaBJIEHUE BOCKA, TasHUE JbJa, pAaCTUpPAHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHUM, HAOMIOACHUE U
OMMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICHCTBUE CEPHOUM KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUIPOKCHA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHUE Kele3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOM
CONM, HaOIIOJCHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENeH MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopoa — 3ieMEHT M MpoCToe
BenlecTBo. HaxoxnaeHuwe kuciaopojna B Hpupone, (PU3MUECKHe U XUMHYECKHE
cBorictBa (peakuuu ropenus). Oxcupabl. [lpumenenue kuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCIopoAa B J1abOpaTOpuuM W TPOMBIIUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — auioTporHas MoauuKaius KUcaopoaa.

TermnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHUECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HCHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — amemeHT M mpocTtoe BemlecTBo. Haxoxknenwe Boaopoja B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

MonsipHbiii 006EM Ta30B. PacuéTbl M0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpBI.
HachlllieHHbIE M HEHACBIIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBAa B paCTBOpE. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Ponp pacTtBOpoB B MpupoJie M B )XKU3HU 4YelioBeKa. KpyroBopor BOAbI B MpUPOJIE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmueckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBIC, aMmOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Dusnyeckue M XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. @usnyeckue u
XUMHYECKHE cBoMcTBa KHCIOT. Pan axkxtmBHOcTu MertanioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eHeTHyeckas CBA3b MEXKIY KJlacCaMy HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEICIICHUE COJIEPkKaHUs KUCIOpOJa B BO3yXE, MOJyUCHUE,
coOupaHue, pacro3HaBaHUE U U3YUYCHUE CBOMCTB KHCIOpOJa, HAOIOJEHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHHUS W
MpEeKpalieHusl TOpeHHs (MmoXapa), O3HAaKOMJIEHHE ¢ oOpa3llaMu OKCHIOB H
OMMHMCAHWE WX CBOMCTB, IMOJy4YeHHE, COOWMpaHUE, pACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJIOpoJia (TOopeHue), B3auMojelcTBUe Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIB30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE OOpa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNpEACIEHHOMN
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HatpueM W KajblieM) (BO3MOXHO HCIIOJIb30BaHHWE BHJIEOMATEPHAIIOB),



WCCJIEOBaHNE OO0pa3IlOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKH MHAMKATOPOB B PACTBOPAaX KHUCIOT M IEJOYEH,
uzydyeHue B3aumojieiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT € MeETaUlaMH, pPEakUWil HEUTpaM3aluH, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM K3 PAcCTBOPa COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHECHUN.

IHepuoauueckud 3axkoH u Ilepuoamuyeckass cucreMa XHUMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KiIaCCU(PUKALMU XUMHUUYECKUX dJeMEHTOB. [loHsatne o
IPYIIAaX CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IICTOYHO3EMEIbHBIE METAJLIBI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEepHbIE OKCHIBI
Y TUJIPOKCUBI.

[lepnognueckunit 3axoH. [leproguueckas cucrema XUMAYECKUX JJIEMEHTOB /.
HN.  MengeneeBa.  KopoTkomepuonHas u  JiuHHONepuoAHas  (HOpMbI
IIepronnueckoii cucrembl xumuueckux anemeHToB /. M. Menneneesa. Ilepuonasr
u rpynnbl. OU3NYECKUN CMBICI IOPSIKOBOIO HOMEpA, HOMEpPOB IIEpUOAA H
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoii cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaXIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSIpHAs) CBA3b.
DNEeKTPOOTPUIATETbHOCTh XUMUYECKHUX AJIEMEHTOB. MIoHHAas! CBSI3b.

Crenenbp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouieccyl OKUCTEHHS M BOCCTAHOBIICHUSI. OKUCITUTENIN U BOCCTAHOBUTEJIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHM KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNS).

Mescnpeomemmnuwie ceasu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJIb30BAHME Kak OOLIMX €CTECTBEHHO-HAYUYHbIX
NOHATUH, TaK U MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOTI' 0O [IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHSA: HAY4YHBIH (akT, TMIOTE3a, TEOPHUs,
3aKOH, aHaJu3, CHUHTE3, KilacCU(UKaIMsa, NEePUOJUYHOCTb, HAONIO/IEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKUNA 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BETUUYMHBI, €IUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COonHIIE.

buonorus: ¢oTocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XuMHYecKas peaKkuus

[lepnogmueckuit 3akoH. [leprnoguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kaiuus, KalablUusd M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XUMHUYECKOW CBS3U. THUIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAIUIMYECKON PEMIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peaklnid Mo pa3InyHbIM IpU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKlUU BELIECTB, MO TeIIoBoMY 3¢ (deKTy, Mo
U3MEHEHHUIO CTETEeHENW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKUE PEAKLUU, TEPMOXUMUUYECKHE
YPaBHEHUSL.

[TonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U TeTepOr eHHbIX
peakuusx. [lonsarue o karammse. [lonsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XUMHYECKOW PpEAKUUH M TIOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMU,  JJEKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLMH. CocraBneHue  ypaBHEHUI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJB30BAHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIMALMU. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XUMHUYeCcKOH cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. Y cioBUs NpOTEKaHUs peakuil HOHHOTO OOMeHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBaHMII W colel B CBETe TMPEACTABICHUH 00 DSIEKTPOIUTHUECKOMN
nucconuanuu. KauectBeHHble peakiiny Ha HOHBL. [IoHATHE O THAPOIU3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKUX
BEILIECTB — METAUIOB W HEMETAIOB (rpaduTa W amMmasa), CI0XKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakluuu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEJOBAHUE AIIEKTPONPOBOHOCTU
pacTBOpPOB BEUIECTB, MpPOLECCAa JUCCOLMAIMM KHUCIOT, IIEJIOoYeld U COoJeu
(BO3MOXXHO ~ HCHOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEACHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKH  NPOTEKaHWS  peakluuii HOHHOro  oOMeHa
(oOpa3oBaHue oOcajka, BBIJIEJIEHHE Tra3a, O0O0pa30BaHHWE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMU
(ropeHue, peakluy pas3iokKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPraHUYEeCKHX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pEAKUUHd Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 X cOeUHEHUSA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHMYECKME CBOWCTBA Ha IIpUMEpE  XJIopa
(B3aMMOJEHCTBUE C METallaMHd, HEMEeTaulaMH, Weno4aMu). XJIOPOBOJAOPOA.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHeE. [lelicTBue
XJIOpa M XJOpPOBOAOPOJAa HAa OPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka d1emMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CTpoeHune u ¢u3NYEeCKue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3HYECKUE U
XUMUYECKHe cBoMcTBAa. OKCHIBI CEPbl KAaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas xwmciora, (Qu3nUecKue W XHMHYECKHE CBOMCTBa (0OIIMe Kak
NpEeACTaBUTENST KJlacca KHUCIOT M crneruduyeckue). XUMHYECKUE pEeaklUH,
JeKalie B OCHOBE IPOMBIIUIEHHOIO CHoco0a MONTY4YEeHHUsI CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KMCIOThL. CONM CEPHOM KHUCIIOTHI, KAYECTBEHHAS PEaKIUsA Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOTUHEHHM B MpHUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Cephbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakTepucTtuka 37eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIEC CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢dusznyeckue u xumMuyeckue cBoiictra. KpyroBopot azora B npupozae. AMMHUaK, €ro
bu3NYecKue 1 XUMUIECKUE CBOMCTBA, TOJydeHrne U puMeHeHue. Coam aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak MPEACTAaBUTENS Kilacca KUCIOT W CHEIUu(UUYECKHe).
Hcnonb30oBaHWEe HUTPATOB U COJIM aMMOHHMS B Kaue€CTBE MHUHEPaIbHBIX
yno0peHuil. XuMUYEeCKoe 3arps3HEHUE OKPYKaIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOJ0EMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopras kuciioTa, GU3nNUecKre U XMMHISCKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mast xapakrepuctuka 31aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpoJ,  aJUIOTPONHbIE
MOAU(UKAIIMKM, PACIPOCTpaHEHUE B TpHUpPoAE, (PUINYECKUE U XUMUYECKUE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
dbu3nueckue ¥ XMMHUYECKHE CBOWCTBA, JEHCTBHE Ha IKUBBIE OpPraHU3MBbI,
MOJIy4YeHUE W TMPUMEHEHHE. DKOJIOTMYECKHE MNpPOOJIEMBbI, CBS3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoreza r1100aibHOTO TMOTEIUICHUS] KJIMMaTa, MapHUKOBBIN
addekr. YronapHas KUcaoTa U €€ comM, X GU3NIYECKUEe M XMMHUYCCKHE CBONCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHAas KUCIIO0TA).
[IpupogHbie HMCTOYHUKHU YTIIEBOJOPOJOB (Yrojib, TPHUPOJHBIA Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[ToHsaTHe 0 OMOJIOTHYECKHU BaKHBIX BEILIECTBAX: KUpPaX, O€IKax, yriieBoJax — U UX
poid B OKM3HM 4eJioBeKa. MarepualibHOEe €AMHCTBO OpPraHUYECKUX H
HEOPTaHWYECKUX COCIMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npumeHenue. CoenuHeHHs KpemHUss B mpupozae. OOmme mnpenacraBieHus o0
okcune kpemausi (IV) u kpemaueBor kucinore. CWIMKAThl, X HCIOJIL30BaHUE B
ObITY, B IIPOMBIIUIEHHOCTH. BakHeillue cTpouTeabHble MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3NYecKhe M XUMUYECKHE CBOWCTBA
TaJOr€HOB M HX COEAMHEHW (BO3MOXXHO MCHOJB30BAHUE BUIEOMATEPHAIIOB),
O3HAKOMJIEHHE C oOpa3naMu XJOpUIOB (TaJOT€HHUIOB), O3HAKOMJIEHHE C
oOpaslaMu cepbl M €€ COCIMHEHHMSIMH  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHMHYECKHMX CBOWCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaOJIOJeHHE TMpHU3HAKA €€ NPOTEKaHUs, O3HAKOMIJIEHHE C (DU3HMUECKUMU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOMpaHue, pacrno3HaBaHHE M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHHS U QocdaT-uoH U U3y4eHHE MPU3HAKOB
UX MPOTEKAHUs, B3aNMOJEHCTBUE KOHLIECHTPUPOBAHHON a30THOM KHMCIJIOTBI C MEJIBIO
(BO3MOXHO MICIIOJIb30BaHUE BUIEOMATEPUATIOB), U3y4eHHUE Mozenen
KPUCTAUTMYECKUX pEIETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aaCcOpOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaUyeCTBEHHBIX peakUuil Ha KapOOHAT U
CWIMKAaT-UOHbl W M3YYECHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHE C
NPOAYKUUEH CUIMKATHONM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl U UX COCAUHEHUS

OO01ast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noyiokeHuss B llepuomnueckor cucreme xumuuyeckux siemeHtoB [, .
MenpeneeBa u ctpoeHus atoMoB. CTpoeHre MeTauioB. MeTtainudeckas CBA3b U
METaJuIMYecKass  KpUCTaUIMYecKass  pelerka.  ODJIEKTPOXMUMHYECKUU  psif
HaIpsHDKeHUN MeTallioB. OU3MUECKHEe U XUMHUYECKUE CBOMCTBa MeTauioB. Oo1me
CrocoObl Moy4deHus: MeTamioB. [loHsATHE O KOpPpO3MM METaIOB, OCHOBHBIE
ciocoObl 3alUThl UX OT Koppo3uu. CruiaBel (CTanb, YYTyH, TIOPATIOMHHMA,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIILJIEHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJEHUE B IIPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl U



TUIAPOKCUIBI HATpusi W Kanus. [IpuMeHeHue WIENOYHbIX METaUIOB M HX
COEeIUHCHUM.

[[lenoyHno3emenbHblE METAIbl MarHuid W KaJdbLIMK: MOJOXKEHHE B
[lepnoguyeckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJIeHUE B npupojae. Duznueckue u XMUMHUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxkdeimme coeauHeHUs Kanblus (OKCHUI, TUIPOKCHMA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHUN: TosioxkeHue B [leproauyeckoid cUCTEME XUMUUECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHue aroMa, HaxoKIEHUE B Ipupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCcTEME XUMUYECKUX IIEMEHTOB [l.
N. MeHnneneeBa, CTpOEHHE aroma, HaXOXKICHHE B npupone. Pu3nUecKue Hu
XUMHYECKHE CBOMCTBa jxeie3a. OKCuabl, rTuapoKcuasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSL OKCHAA
KaJblIUS U HATpPUS C BOJOM (BO3MOXKHO WCIOJb30BaHUE BHUIACOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOILIECCA TOPEHUS JKele3a B KHCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHME  BHJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUs
KAueCTBEHHBIX PEaKIMi Ha WOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, jKelie3a
(IT) u xeneza (I1I), mequ (II), HaGnroaeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kajdus W Kaublus (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHNE YKCIIEPUMEHTAIBHBIX 334 10 TeMe «Baxueiue
METAJUTbI U KX COSTUHCHUSI.

XuMud M OKpYysKawluas cpena

Bemectsa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momoris mpu
XUMHUUYECKUX 0KOTraxX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpeanl (MpenesibHasl JOoMyCcTUMas
KOHIIeHTpalus Bemects, nainee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnuwie cea3u



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAyYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAayuHble NMOHATHSA: HAy4YHbIM (pakT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, Kiaccuukanus, MNepHOAUNYHOCTh, HaAOIIOACHNE,
OKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, TMapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusuka: marepus, aTroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHI,
U30TONBI, PAIHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsii, IPOBOIHUKH,
HOJYIPOBOJHUKHY, JUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, Telo, O00BEM,
arperaTHO€ COCTOSIHUE BEIEeCTBa, ra3, paCTBOP, PaCTBOPUMOCTb, KpUCTAJUIUYECKas]
pemérka, CruiaBbl, (U3UUECKUE BEIMYWHBI, CAUHHUIBI W3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEPANbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETo
o0Opa3oBaHMs JOCTUTAIOTCS B XOie OOy4YeHHS XMMHHU B €IWHCTBE Y4eOHOH u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COL[MOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHM, HPHUHSATHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMM TOBEICHHUS U CIIOCOOCTBYIOT MpoleccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
pacIIMpEHNE ONbITa ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOI'O OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOWIO, TOHUMAHHS 3HAYEHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(popManuen o
IIEPENOBBIX JOCTMIKEHUAX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS] O COLMAJIBHBIX HOPMax W MPAaBWIAX MEXIMYHOCTHBIX
OTHOILIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM, TBOPYECKOM W JOpPYruxX  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM [ESITEIbHOCTU MpH
BBINIOJIHEHUHU YYE€OHBIX, TO3HABATEIbHBIX 3a/Ja4, BBITOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpollecce€ 3TOM yuyeOHOW JAeATEeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE€ TOBEJIEHHWE M IMIOCTYNKM CBOUX TOBAPUILEW C TMO3ULIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 NMO3HAHMSA:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTAaBIISIOLINE
OCHOBY I TOHMMAaHHUS CYIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHUBBI, HANIPABJIEHHBIE HA IMOJYYECHHE HOBBIX 3HAHHUU IO
XUMHUH, HEOOXOAMMBIE sl OOBSICHEHHS HAOJIOJAaEeMbIX MPOLIECCOB U SBJICHUH,
M03HABATENIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CAMOCTOSITENIbHOM paboThl ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

uHTepeC K OOYYEHHI0O W TO3HAHMIO, JIOO0O03HATETHHOCTb, TOTOBHOCTh H
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTU W YPOBHS OOy4Y€HHUS B
JaJbHEHIIEeM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIECHHUA K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUU M
HEIMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHSI aTKOTOJIsI, HAPKOTHUKOB, KYpEHHs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuid O€30MaCHOCTH TMpU  OOpalleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO TTpodeccuil U Tpyia pa3inyHOTO Po/Jia,
yBaXEHUE K TPYAYy U pe3yibTaTamM TPYIAOBOM NESITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHHU, OCO3HAHHBIA BBHIOOD
WHIMBUAYAJIbHOU TPACKTOPUHU MPOJIOKEHUST 00pa30BaHus ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCUOHATBLHOM AESTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKU LEJIEeCO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHHUS, IOHUMAaHUE LIEHHOCTH 3J0OPOBOrO U
O6e3omacHoro oOpas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 3[0POBbIO, OCO3HAHUE ILIEHHOCTU COOIIOJACHUS
npaBui 0€30MACHOTO MOBEICHU MPU paboTe C BEUIECTBAMU, a TAKXKE B CUTyalUsX,
YTPOKAIOMIMNX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJTHONW CPEIOH, sl MOBBIICHUS
YPOBHSI  OKOJIOTUYECKOW  KYJIBTYpPhI, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTeH UX PEIICHHS MOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOW MPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe wMmeTampenMETHBIX pe3yJIbTAaTOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUsST MHUPOBO33pPEHUS OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTEe3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTUHE MHPA, U YHUBEpPCaIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIbHbIC,
KOMMYHUKATUBHBIC, DPETYJISITHBHBIE), KOTOpblE oOOecreunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI KCTOJIB30BaTh NPHEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWI: PacKpBIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIIETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMH TMOHSTHSIMHU), UCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHi,
yCTaHABJIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHIYKTUBHEIC, ACTYKTHBHBIC, TI0 AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSITh B TMPOIECCe IO3HAHMUS TMOHATUA (MPEIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJICIH, UCIIOIh3YEMbIC B XUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMBIC B XUMHH MOJICTBHBIC TTPEACTABICHHS —
XUMHUYECKUU 3HAK (CUMBOJ »JIEMEHTa), XuUMUueckas (opMmyrna u ypaBHEHUE
XUMHUYECKON peaKkIuu — MpU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 33J]1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEaKITHi,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciieoBarebCKie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIMPOCH B KAdyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaK)Ke€ B KA4yeCTBE OCHOBBI Il (OPMHPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MPUOOPETEHUE OIbITa IO TUTAHUPOBAHWIO, OPTaHU3AMH W IPOBEACHHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaAOII0JaTh 3a XOJOM IMpoIllecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (POPMYITHPOBATH 000OIIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAECHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIATh OTUYET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undgopmanmueii:

yMEHUE BBIOWpATh, AHAIM3UPOBATHh WM HWHTEPIPETHPOBATH WHOOPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM TPEIICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJIApHAs JUTEpaTypa XHMHYECKOTO COJEP)KaHHs, CIPABOYHBIC
nocobus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh NPOTUBOPECUMBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATH Pa3IUYHbIE METOJbl U 3alpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMUMBIX ISl BBIIOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THUIIA, TPUOOPETEHUE OMbITA B
0o0JaCTH  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPO aKTUBHOTO MCIIONBb30BAHMSI PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOUPATh ONTHUMANIbHYIO (POpPMY IpeaCcCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpOBaTh B IIpolecce Yy4yeOHOW U
UCCJIEI0OBATENHCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIIIICHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOIMIEH IPUPOIHON
Cpepl.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHUSI 3a/laBaTh BOMPOCH (B XOJ€ Jauajora W (WId) JAUCKYCCHH) IO
CyuiecTBy  oOCykgaeMoill  TeMbl, (OpPMYyJIUPOBATb  CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

YMEHHSI ~ TPEACTaBISITh  MOJYyYEHHBIE  pPE3yNbTaThl  O3HABATEJIBHOM
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JelaThb MPEe3eHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOpHOIO OIbITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTEIbHOM M HMCCIIEIOBATENLCKOM  NIEATENBHOCTH TMPU  PEIICHUU
BO3HUKAIOIIMX TpoOJieM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUSA
no3unui (00CcyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUH, OIpelnelIeHHe KpPUTEpUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryisiTuBHBIe yHUBepcaibHblIe YUeOHbIe 1eCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEICNATh LEIN AeATEIbHOCTH, TMIAHUPOBATH,
OCYILIECTBISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATEJIbHBIX 3aJlady, CaMOCTOSITENIbHO COCTaBIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM aIrOpUTM JEUCTBUM NIPU BBINOJHEHUU 33JaHUNA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHMN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUsX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB [0 OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHON paboueil mporpamMMmon,
BBIICTISIIOT: OCBOEHHBbIE OOYYaIOIIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS M CIIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIBHOCTH MO  IMOJYYEHHI0 HOBOIO 3HaHWs, €ro HHTEpIpETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, Kiaccupukaiusi peakiui: peaxiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pEaKUUU 3aMEILICHUs, pPEeaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTallb, pPaaHyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJspHAs KOBAJCHTHas CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl JOJA BEHIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XHUMHUYECKYI0 CHMBOJUKY [JIsI COCTaBJICHUS (POpMyI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEOUHEHHI MO
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBAJICHTHasT W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici Ilepuomanueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBINIME TEPHOJBI, COOTHOCUTH OOO3HAYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabnuie «llepuonuueckass cuctemMa Xumudeckux osnemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 00Iee YUCIO AIICKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HCOPTAaHUYECKHUE BEIICCTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMMCAHUE IPUMEPAMHU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »3JIeMEHTa 10 (GopMmyJe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OIEpAIllMi MBICIUTEIILHON JEATeTbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 000OIIEHHE, CUCTEeMATH3alNIo, KiIacCU(UKAIINIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YYCHHUS CBOKCTB
BEIIECTB M XHMHYECKHUX PpEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHE, MOJICTUPOBAHHE, IKCICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  MOJIb30BAHUS ~ XMMHYECKOWM  TOCyAOM |
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBwiaM OOpalleHusi C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa UM KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBATh CMBICII OCHOBHBIX XHUMHWYECKUX IIOHATHUH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, IIPOCTOE BEIIECTBO,
CJI0KHOE€ BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEICHb
OKHCIICHUS, XUMHUECKasi PEeaKIysi, XUMUYECKasi CBs3b, TEIIOBOM 3 (deKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  PacTBOpP,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOIUTHYECKAS IUCCOLMALUA, PEAKUMU HOHHOIO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBECHE, OOpaThMble U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE UM  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METaJuioB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM PEaKUWW, NPeIesbHO I0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHA U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJS COCTaBIICHUS (HOpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OIIPEIENSATh BaJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pPa3JIMYHOrO COCTaBa, NPHUHAMJIEKHOCTb BEHIECTB K
ONpeAenéHHOMY KJIacCy COEIMHEHHA 1o (opmysiaM, BUA XUMUYECKOU
CB3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEMHEHMSIX, 3aps]l MOHA [0 XMMHYECKON (QopMmysie, XapakTep cpeibl B
BOJHBIX PAaCTBOPAaxX HEOPTraHWYECKUX COECIMHEHMM, THI KPUCTALLIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnnunyo ¢opmy llepuoanueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB:
paznuyaTh MNOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME TMEPHUOJbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIIOBBIMM  XAPAKTEPUCTUKAaMU  CTPOEHUS  aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHCIO DIEKTPOHOB U
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COEAUHEHUU B
Ipeiesax MajblX IEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BELIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOUIUMX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUUECKHE XUMHYECKHE
CBOMCTBAa NPOCTBIX W CJOXKHBIX BELIECTB, MOATBEPXKIasi OIMHCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTHYECKOM JHCCOLUMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEILIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYAOM  H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXe IpaBUjia OOpallleHUs C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, KapoOonart-, docdar-, cunukar-, cyinbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OIIEpPAIlMH MBICTUTEIILHON JEATeILHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, O0O0O0OIEHHE, CHUCTEMATHU3allhi0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€ — JJIS M3YyYEHMs] CBOMCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTECTBEHHO-HAYYHBIC€ METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAaHNE, SKCIEPUMEHT (pealbHbId WU
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHme pa3iesioB u JeKkTpoHHbIE (IU(PPOBHIE)
KoHTpoJsbHbIe IMpakTHueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavaibHbIe XUMHYECKHE MOHATHSI
Xumusa — BakHasg 00J1aCThb
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU JIEeATETbHOCTH https://m.edsoo.ru/7f41837c
yeJI0BeKa
12 BemecTBa 1 xumMmnueckue 15 1 bubmnoreka LIOK
' peakuuu https://m.eds00.ru/7f41837c
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsr. [Tonsitue 00 5 1 1 Bbu6nmuoreka [IOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChI bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTUHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHYECKAs CBS3b. BuGiorexa LIOK

32 OKucaTeLHO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIIbHBIE PEAKIINN

Hroro o paszerny 15 Etptlri?/l;ln(feedl;i;—.[r?/sf41837c
PesepBHOE Bpemst 3 bubmmorexa LOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBIIO 68

[TPOI'PAMME



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

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnunoreka [IOK
' XHMMHUUYECKHUE PEAKI[UU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO1m1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOoB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmsl. Cepa u eé 6 brbmmorexa [OK
' PYHIBL 2-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mmas xapaKTepuCTHKa XUMHYECKIX
2.3 aneMeHToB VA-Tpymnmbl. A30T, pochop 1 ux 7 1 brbmmorexa [OK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01mmas xapaKTepruCTHKa XUMHYECKIX
24 snemeHToB [VA- bl YTiiepoa u 8 1 2 brbmmorexa [OK
' . TPYIHIBL poa https://m.edsoo0.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHUS
Hroro no pazaeny 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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA METATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTayuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Wroro mo pazneny 20
Pa3nen 4. Xumus u okpyzkamomas cpeaa
4.1 BemecTBa 1 MaTepuabl B )KU3HU YEIIOBEKA 3 bubnmorexa HOK
) 1 P https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
p P https://m.edsoo.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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosnnuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontposbubie | IIpakTudeckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
1 [Ipeamer xumuu. Posib XMMUM B )KU3HU 1 3.09 bubnuorexa [LIOK
yenoBeka. Tesa U BEeCTBa R https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
2 [TonsaTHe 0 MeTOIaX MO3HAHUSA B XUMUU 1 5.09 httos://m.edsoo.ru/f0d227e
[TpakTuyeckas padota Ne 1 «IIpaBuia
paboThl B 1a00OpaTOPUU U IPUEMBI bubnnoreka [IOK
3 1 10.09
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHHUEM»
Yucrele BemecTa 1 cmecH. CriocoObl bu6mmoteka IIOK
4 . 1 12.09
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas pabora Ne 2
5 «Pa3nenenue cmeceil (Ha npumepe 1 17.09 brbsmorexa HOK
A . PHUMED ' https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
but6mmoreka [JOK
A 1 19.
6 TOMBL I MOTEIYIE! 9.09 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE AJIEMEHTHI. 3HaKU but6mmoreka [JOK
7 1 24.09
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [JOK
8 [TpocTeie U CITOKHBIC BENECTBA 1 26.09 httos://m.edsoo.ru/Ff0d2a6e
Bbubnunoreka [IOK
9 A - 1 1.10
TOMHO-MOJICKYJISIPHOE YUCHUE https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSTHCTBA COCTaBa BCIICCTB.

bub6mmoteka [IOK
10 X .B 3.10
HMeCKas opmysia. BanenTHoCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubmmoreka [IOK
11 8.10
OTtHocuTeNnbHASI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J1s1 XMMHUYECKOTO 10.10 bubnuoreka [JOK
SIIEMEHTA B COCTMHEHUH ' https://m.edsoo.ru/ff0d350c
13 Kommgectso BemecTBa. Moib. 15.10 bu6nmorexka [IOK
Monspnas Macca ' https://m.edsoo.ru/ff0d5230
1 Ouznyeckue U XUMHUUECKUE SBJICHUS. 17.10 bubmmoreka [JOK
XuMuuecKas peaKiust ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 yCIOBUS IPOTEKAHUS bubmmoreka [JOK
15 . 22.10
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3a16
3aKOH COXPaHEHUs MaCChl BEIIECTB. bubnnorexa [IOK
16 24.10
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BerancneHus Komu4ecTBa, Macchl
17 BEIIIECTBA 10 YPaBHEHUAM XUMHUYIECKHUX 711 bubmorexa HOK
. . yp ' https://m.edsoo.ru/ff0d5708
peaxiuii
Knaccudukanmss XuMu4ecKux peaxkium
18 (coenmuHEHHS, PA3TIOKEHHS 12.11 Bubmrorexa LIOK
4 P ’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 110K
HOJIMOTEeKA
19 . 0606 14.11
DHIHIGIOTEANCT. 1700 erHHe " https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsl 3HAHUH
20 KonTponbnas padorta Nel o teme 10.11 bubmuorexa [LIOK
«BelecTBa 1 XUMHUYECKUE PEAKLIUH ' https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecs razos. Cocras 2111 bu6nuoreka [IOK

Bo3ayxa. Kucinopoa — snemMeHt u

https://m.edsoo.ru/ff0d448e



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
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IIPOCTOC BEUICCTBO. O3oH

duznueckre 1 XUMHUUYECKHUE CBOUCTBA

bu6mmoteka IIOK
22 KHCJIOpoJia (peaKIuy OKUCICHUS, 26.11 httos://m.edsoo.ru/Ff0dA614
ropenue). [lonstue 06 okcumax
CriocoOslI MOTydeHUsT KHCIIOpOoia B
23 nmaboparo I/II/II}//ITL OMBIH_UIGHI:IOI::TI/I 28.11 bubmorexa HOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucaopoaa
TemnoBoit appexT xummueckoi
24 peaKkIuu, MOHATHE O 312 bubmmoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U ' https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKITHSIX
TormmuBo (HEPTH, YTOJIb U METaH).
25 3ar HSHGI—EHG?;OS yra CIIOCOOBI iro 512 bubmmorexa [IOK
P Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHSI
[TpakTryeckas pabora Ne 3 o Teme
26 «[Tomy4yenne u COOMpaHUE KHCIOPO/Ia 10.12 brbsmorexa HOK
" 1P PO, ' https:/m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bomopon — aneMeHT u ripoctoe 12,12 bu6nmmorexka [IOK
BemecTBo. Haxoxaenue B npupose ' https://m.edsoo.ru/ff0d4dd0
du3nvecKkrue 1 XUMUYECKUE CBOMCTBA but6mmoreka [JOK
28 17.12
Bonopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
2 I1 19.12
o OFFITHE O KHEHOTAX H cOIX o https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTydeHus BOAOPO/Ia B 94,12 bubnuoteka [IOK
Jaboparopun ' https://m.edsoo.ru/ff0d4dd0
ITpakTuyeckas padora Ne 4 o Teme Bu6 OK
31 «[Tomyuenue u cobupanue Bo10poJa, 26.12 nonmorexa I

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubnnorexa [JOK

32 9.01
ABoraznpo https://m.edsoo.ru/ff0d542e
Broranciiennss 00b€Ma, KOJIMYSCTBA
33 BEIIIECTBA r'a3a IO €ro U3BECTHOM 14.01 bubmorexa HOK
o . y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHCHUIO PEaKIMM Ha OCHOBE 3aKOHA 16.01 bubmorexa [IOK
P . P " ' https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIEHHH ra30B
35 DOU3NYECKUe U XUMHUYECKUE CBOMCTBA 21.01 bubmuoreka [JOK
BOJIbI ' https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanuii. [lorstue 06 93.01 bubnuoreka [IOK
HHIMKATOPax ' https://m.edsoo0.ru/ff0d59e2
Boga xak pactBoputens. HacrlieHHBIE
37 u HiHaCLI peHHbIIe) aCTBOPBI MH:CCOBa}I 28.01 bubmmorexa [IOK
H P PPl ' https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
IIpakTryeckas pabora Ne 5 mo Teme
«IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [IOK
38 .. . . 2.02
OnpeaeIEHHON MaCCOBOM O https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEMIECTBAY
39 KonrtponbHas padora Ne2 o teme 402 bu6mmoreka [IOK
«Kucnopoa. Bonmopoa. Bona» ' https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KiIacCupuKaIms, bubnunoreka [IOK
40 6.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XMMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEpHBIX 11.02 Bubmrorexa LIOK
’ p ’ https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHHUS: COCTaB, KJIacCCHPUKAIHS, 13.02 but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XMuMHUYECKUE CBOMCTBA

bubnnorexa [JOK

43 18.02
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanms, bubmmoreka [IOK
44 20.02
HOMEHKJIAaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue U XUMUYECKUE CBOMCTBA 25 02 bubnuorexa [IOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCO((SBII)HI([)JI )GHI/UI XHMHquKHe 27.02 bubmorexa HOK
N ya ’ ' https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas pabota Ne 6. Pemienue
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe 403 bubmmoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
I'eneTnyeckas cBsA3b MEXKAY KilacCaMu bubnnorexa [IOK
48 . 6.03
HEOPraHWYECKUX COCAMHEHUI https://m.edso0.ru/00ad9a50
bu6nmmorexka [IOK
49 i 11.03
O00011IeHE U CUCTEMATU3ALUS 3HAHUN httos://m.edsoo.ru/00ad9ch?
KontponsHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHl HEOPTAaHUUECKHUX 13.03 bubmorexa HOK
o P ' https://m.edsoo.ru/00ad9ela
COeMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XI/II\I?II/IIIeCKHX 3JIEMEHTOB gomlfne 0 18.03 bubmmorexa [IOK
' ' https://m.eds00.ru/00ad9ffa
Tpynmnax CXOJHBIX dJIEMEHTOB
[Iepuoanueckuii 3aK0H U
bubnunoreka [IOK
52 [Tepuoanueckas cucTeMa XUMHYECKIX 20.03
https://m.edsoo.ru/00ada52c
anemeHToB /I. I. Menaeneena
53 Ilepuozsl, rpymnel, HOATPYIIIBI 1.04 bubmorexa LIOK

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

bubnnorexa [JOK

54 3.04
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3JieMeHTOB [lepuoanueckoi 8.04
https://m.edsoo.ru/00adaébc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA 10 €ro MOJO0KEHUIO B 10.04 bubmmoreka [JOK
[Mepuoanyeckoii cucreme /1. N. ' https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTHUsA HayKu U npaktuku. . 1. 15.04 bubnuorexa [LIOK
MenerneeB — y4E€HBbIN, MEAAror 1 ' https://m.edso00.ru/00ada96e
rpakIaHIH
DNeKTPOOTPUIIATETLHOCTh aTOMOB bubnmnoreka [IOK
58 17.04
XUMHYECKHUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmotexa [IOK
59 WNonHnas xumuyeckas CBs3b 22.04 httos://m.edso.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMudeckas 94,04 bubmuoreka [LIOK
CBA3b ' https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHas XuMU4ecKast 99.04 bu6mmoreka [IOK
CBS3b ' https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
2 .
6 (TetIeH OKUCIeHILA 6.05 https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIE 13.05 bubnuoteka [IOK
peaKiuu ' https://m.edso0.ru/00adb076
Bbubnunoreka [IOK
64 OxkucIuTeNnu U BOCCTAaHOBUTENHU 15.05 httos://m.eds00.ru/00adb076
65 KonTponbnas padota Ned o teme 20.05 bubnmoreka [IOK
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«CTpOGHI/IC aroMa. XMMHAYECKasl CBI3h)

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

66 PesepBHeIit ypok. O6001meH e U 1 99 05 bubmmoreka [IOK
CUCTEMaTU3aLUs 3HAHUN ' https://m.edsoo.ru/00adb33c
PezepHblil ypok. O6001meHe 1 bubnuorexa [IOK

67 . 1 22.05
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch?2

68 PesepHblil ypok. O6001meHEe 1 1 99 05 bubnuorexa [LIOK
cucTeMaTu3alus 3HaHU! ' https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO HACOB I1O 68

I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
Hara nuppoBbIe
Nen/m | Tema ypoka Konrposbhbie | IlpakTHueckue p
Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 409 bubnnoreka [IOK
XHUMUYECKHX deMeHToB JI. 1. ' https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHX DJIEMECHTOB 1 7.09 bubmorexa HOK

i ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccugukarus 1 HoMeHKIaTypa 1 11.09 bubmuoreka [LIOK
HEOPraHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoi CBSI3U U TUIIBI 1 14.09 bu6mmotexka I1IOK
KPUCTATHIECKUX PEIETOK ' https://m.edso0.ru/00adbac6
KonTponabnas padora Nel no teme

5 «[ToBTOpEHUE U yriTybiIeHne 3HaHUi 1 1 18.09
OCHOBHBIX Pa3JIeNIoB Kypca 8 kiaccay

5 Knaccudukammst XuMudecKux 1 91.09 bu6nmnorexka [IOK
pEaKIHI O Pa3IMYHBIM MMPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHsATHE O TOMOTEHHBIX U 1 25.09 Bubmorexa IIOK
p ] ' https://m.edso0.ru/00adbe9a
TeTePOTreHHBIX PEaKIIHIX
[ToHsAITHE 0 XUMUYIECKOM PABHOBECHH.

Bbubnunoreka [IOK

8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1 28.09

XUMHYISCKOM PEaKIMU U ITOJIOKCHUEC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O PaBHOBECH A

OKHUCIIUTEIIFHO-BOCCTAHOBUTCILHEIC

bubnnorexa [JOK

9 2.10
peakiuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHYECKOU
10 ,I[I/IC(I:OI_[I/IaI_[I/II/IpCI/IJ'IBHBIC U cl1a0ble 5.10 buGnnorexa [IOK
' ' https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
. bubmmoreka [IOK
1 HoHHeIe ypaBHEHH peaKiiuit 9.10 https://m.edsoo.ru/00add448
12 BHeKTponHTquCKfim zmccoimaul/m 1210
KHCJIOT, OCHOBAHMI U COJIEH
XUMHYECKHE CBOMCTBA KUCIIOT U
13 OCHOBAHHUI B CBETE MIPEACTABICHUN 16.10 buGnnorexa [IOK
pv ' https://m.edsoo.ru/00add5d8
00 2JIEKTPOTUTUIECKON JTUCCOITUAITIH
XUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
b noImoTeKa
14 Mpe/CTaBeHHi 00 . 19.10 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIMALINN
bu6mmotexa [IOK
15 I1 7! 23.10
OHATHE O THAPOTIHZE COTCH https://m.edsoo.ru/00add9d4
16 O00011eHNE U CUCTEMATHU3AIINA 26.10 bu6mmotexa I1IOK
3HAHUN ' https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
17 «IE)CI_HCHI/IC 3KCHF; UMEHTAJIBHBIX 9.11 bubnnorexa [IOK
p ' https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o teme
18 «IIIEKTPOIIUTHYECKAS TU nanus 13.11 Bubmorexa IIOK
CKTPO ec JMCCONHATIHA. ' https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)»
19 OO01mast xapaKTepUCTHKA FaJIOTeHOB. 16.11 bu6mmoreka [IOK

XUMHYECKUE CBOMCTBA HA PUMEPE

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

XnopoBogopoa. ComnsiHasi KUCTIOTa,

bu6mmoteka IIOK

20 i 20.11
XUMHTICCKIC CBOHCTRA, HOTYHCHHE, https://m.edsoo.ru/00ade104
IPUMEHEHHE
[IpakTuueckas padora Ne 2 o Teme
21 «[Tonmydenue COMITHON KUCIOTHI 23.11 bubmmorexa [IOK
YR 2O ’ ' https://m.edsoo.ru/00ade348
U3y4CHUE e€ CBOWCTBY
Borurcnenus o ypaBHEHUSIM
22 XUMHYECKUX eazpuﬁ €CJIM OJIVH U3 27.11 bubmmorexa [IOK
peartut, a ' https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
OO0m1as xapakTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
23 30.11
VIA-rpymbl https://m.edsoo.ru/00ade64a
AnnoTtponHble MOIUGBUKAIIUU CEPBI.
24 Haxoxnenue cepbl 1 €€ COeIMHEHUN 412 bubnnorexa [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA ' https://m.edsoo.ru/00ade64a
cephl
o5 CepoBoaopo/1, CTpoeHHEe, PU3NIECKUE 712 bubmuoreka [JOK
Y XUMHYECKUE CBONCTBA ' https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHasi KUCIIOTA,
26 buznyecKkue 1 XMMHUYECKHe CBOMCTBA 11.12 bubamorexa [TOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMUYECKUE PEAKIUH, JISKAITUE B
OCHOBE TPOMBIIUIEHHOTO CIIOC00a
97 MOJTyYEHUS CEPHOI KUCIIOTHI. 14.12 bubmuorexa [LIOK
XHUMHYECKOE 3arpsI3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpellbl COeAMHEHUSIMU
cepsl
28 Brrauciienie MaccoBOil OJIM BRIXOIA 18.12 but6mmoreka [JOK
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MPOIYKTa peaKuu

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

OOmast XapakTepUCTUKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacClipoCTpaHEHUE

bubnnorexa [JOK

29 21.12
B IIpupoze, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u
30 XHMUYECKHE CBOMCTBA, IOJIY4CHUE U 25.12 bubmorexa [IOK
» TTOIYH ' https://m.edsoo.ru/00adf004
pUMCHEHHE
31 Conu amMmmMoHu, IiI’X ¢busnveckue u 28 12
XUMHUYECKHE CBOMCTBA
[IpakTrueckas pabora Ne 3 mo Teme
32 «Ilonyuenre aMMuaKa, U3y4eHUE €ro 11.01 bubmorexa [IOK
_ i - M3V ' https://m.edso0.ru/00adf180
CBOMCTBY
33 A30THas KUCIIOTA, €€ GU3NIEeCKue u 15.01 bu6nmmorexka [IOK
XUMHYECKHE CBOMCTBA ' https://m.edso0o.ru/00adf306
34 Conu a30THOM KUCIOTEI 17.01
®docdhop. Oxcup dhochopa (V) u
35 q)ocgo pHa;I I(I/ICJ'I((i))Ta %I/E)SHSIG()DKI/IG u 21.01 bubmorexa [IOK
P . ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnonp3oBanne HUTPATOB, pochaTon
W COJICH aMMOHMS B KaUeCTBE
36 MHHEPAITBHBIX YI00pEHH I 25.01 bubmorexa [OK
P YAOOP o ' https://m.edso0.ru/00adfc20
3arpsizHeHue MPUPOTHON CPEIbI
COeTMHEHUSIMU a30Ta U hochopa
Vraepon, pactipocTpaHEeHHE B
37 npu }()) J: g)mnzecxie U XUMHYECKHE 29.01 Bubmrorexa LIOK
p P e ' https://m.edsoo.ru/00adfd9c
CBOICTBa
38 Oxkcuapl yrieposa, ux Gpu3n4ecKkue u 1.02 bubmuoteka [IOK
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XMMHYECKHE CBOWCTBA.
DKOJIOTHYECKHE TTPOOIIEMBI,
cBsi3aHHbIE ¢ oKcuaoM yrieposa (1V)

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

N bu6mmoteka IIOK

39 YronpHas KHCIIOTa U €€ COJn 5.02 htts://m.eds00.ru/00ae006¢
[IpakTrueckas padora Ne 4 1o reme

40 "[lonyuyeHue yriaekuciaoro rasa. 8.02 bubnuoreka [LIOK
KadecTBeHHas peakius Ha KapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIe TOHITHS 00
41 OpPraHWYECKUX BEIIECTBaX KaK O 12.02 Bubmorexa IIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo1a
N bubnuoreka [IOK

42 Kpemnnii u ero coeMHeHUs 15.02 httos://m.eds00.ru/00ac080a
[TpakTtnyeckas padbota Ne 5. Perenue
SKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnnorexa [IOK

43 . 19.02
«BaxHeime HeMeTaUIbl U X https://m.edso0.ru/00ae0bf2
COCIMHEHUS
KonTponbnas padora Ne3 no teme

44 «Baxuenmme HeMeTauTbl U UX 22.02 bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCIMHEHUS
OO01mas xapakTepUCTHKA XUMHUYECKHUX
AJIEMEHTOB — METAJIIOB.

45 Mertannmndeckas CBsI3b U 96.02 but6mmoreka [JOK
METaJUTNYECKast KpUCTAIITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJUIOB

46 XUMHYECKUE CBOMCTBA METAJJIOB. 103 Bbubnunoreka [IOK

DNEKTPOXUMHUYECKUH psift

https://m.edso0.ru/00ae1156
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HaprI)KeHI/Iﬁ METaJlJIOB

O061me crnocoObl MoTy4eHHst
MeTaiutoB. CrinaBel. Beraucienus no

bu6mmoreka [IOK

47 7 .
YPABHCHIDIM XUMUTCOII pearitits, 503 https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
IpUMECH
bubnnorexa [JOK
48 [ToHsiTHE O KOPPO3UU METAILIIOB 12.03 httos://m.eds00.ru/00ae1278
bubnuoreka [IOK
49 [Henorrie MeTans: 1503 https://m.edsoo.ru/00ae14b2
50 OKcuabl ¥ THAPOKCHUIBI HATPUS U 19.03 bubmmoreka [JOK
KaJTHst ' https://m.edso0.ru/00ae14b2
51 [[lemouHO3eMeNbHBIE METAILITBI — 504 bubnnoreka [IOK
KaJIbIIMA U Mardui ' https://m.edsoo.ru/00ae15e8
Baxnelme coeIMHEHUS KaTbITUS.
52 XKéctkocTh BO Ij[I/I CITOCOOBI eg 5.04 bubmmorexa [IOK
A ' https://m.edsoo.ru/00ae15e8
YCTpaHEHHUSI.
[IpakTryeckast pabora Ne 6 o Teme
53 "YKECTKOCTH BOIBLI 1 METOIEI €8 9.04 bubmmorexa [JOK
| ' https://m.edsoo.ru/00ae1ae8
yCTpaHEHUs
. bubnuoteka [IOK
4 12.04
> Amomurmii 0 https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMCTBa OKCHIA U bubmuorexa [LIOK
55 16.04
TUAPOKCUAA https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
56 Keseso 19.04 https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUABI U COJIM JKeJe3a 93.04 Bbubnunoreka [IOK

(1) u xenesa (I11)

https://m.edsoo.ru/00ae35e6
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[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe

bubnnorexa [JOK

58 26.04
«Baxxnenmme MeTaniabl 1 UX https://m.edso0.ru/00ae3de8
COEIUHEHU
Breruucienus no ypaBHEHUSIM
XUMUYECKHUX PEAKIUH, €CITU OJIUH U3
59 pEareHToB JIaH B U30BITKE UITN 30.04 bubnnorexa [JOK
COAEPKUT IpUMecH. Brrunciienus ' https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BbIXOJa MPOIyKTa
peaxkuu
O0001IenNEe U cUCTEMaTH3aIHs
60 3HAHUH 110 TeMe «BaxkHelmme 3.05
HEMETAJIIBL U X COEUHEHUS.
Konrtponbnas pabora Ned o teme
61 «BaxHeH11HEe METAILIBI U UX 7.05
COETMHEHUI
Bemecrsa u marepuansl B bu6mmotexa I1IOK
62 . 10.05
MOBCEIHEBHOM KU3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
63 XUMHYECKOE 3arpsi3HEHNE 14.05 bubmuoreka [LIOK
OKpY Karomlel Cpeibl ' https://m.eds00.ru/00ae4270
64 Ponbs xumMuu B pelieHun 17.05 bu6mmoreka [IOK
9KOJIOTHYECKHX MPOOIIEM ' https://m.eds00.ru/00ae4270
PesepaHblil ypok. O60011€HNE U bu6mmoreka [IOK
65 . 21.05
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
PesepaHblil ypok. O60011€HNE U bubmuorexa [LIOK
66 . 24.05
cUcTeMaTu3alus 3HaHUM https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6001IeHNE 1 24,05 bu6nuoreka [IOK

cUCTeMaTH3alus 3HaHUH

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



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
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

Pymsutuc I'.E. Xumus. 8 kinacc: yueb. aiis obuieoopazosar. opranmsanmii/ I.E.Pymsuruc, ©. I'.
®enpaman. — 6 — u3a. — M.: [Ipocsemenue, 2019. — 208 c.

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPChbI CETHU

HUHTEPHET

www. elementy.ru
www. fcior.edu.ru

www. Xumuk.ru


http://www/
http://www/
http://www/
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