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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MmO XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MNporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLIETIIMU MPENOJaBaAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1mo XuMuu Aa€T MOPECTaBICHUWE O IeNsAX, OOIIel cTpaTeruu
oOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeaycCMaTpuBaeT paclpeiesieHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM MW TeMaM IMPOTrpaMMbl IO XHUMHUH, OMNpPEIETseT KOJUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaroUuxcs, OMNpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEeNbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pesynbTaTam 0O0y4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JI€ATEIbHOCTH OOYyYarolerocs IO OCBOEHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KYyJIbTYpPbI JUYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM €SI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONTXCs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOro  MpeameTa, KOTOpPbIA  SBISIETCS  MEJaroruvyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMUUYECKOW COCTABIIAIOIIECH HAYYHOM KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amava y4eOHOTO TpeaMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHi, B GOPMHUPOBAHUH U PA3BUTUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUSI BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOy4YeHMs] Ha CHCTEMAaTH4YECKOe MpUOOIIEHHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HON MEATEIbHOCTH, MO3HAHUS M CAMOMNO3HAHHUA, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ((opmupoBanue oOmEeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUU OOBICHATP U OLEHUBATH SIBICHUSA
OKpY>KaloIIero MHUpa, WCIOJb3ysl 3HAHUS W OIBIT, MOJyYEeHHBIC MPH H3YYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3yYCHHS XHWMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HayK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XMMHUECKHe ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SABJICHUM, HAOIMIOACHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBrE *kene3a ¢ pactBopom cosd meau (II),
U3y4YeHHE CIOCOOOB pa3lelieHus CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOI0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [loryuenune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KJIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COAEPKAHUSI KUCIOPOAa B BO3AyXE, MOJyUYEHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4Ye€HUE, COOMpaHHE, PACMO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



UCCJIEIOBaHNEe O0pa3l0oB HEOPTraHWYECKWX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOTO METajla JPYTHM W3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnextponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPaJnyca aTOMOB XHWMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (TOJIsipHAss W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILIECTBJISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKUIN 3apsili, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKHU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuysa XuMA4ecKUX peakivii Mo pa3aIudHbIM MPU3HAKaM (10 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEeHEW OKMUCIICHUS XUMHYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJIOKEHUE XHUMHYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIu. CocraBiieHue ypaBHEHHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENbHBIX ~ PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HMOHHBbIE YypaBHEHHUs peakiuil. CBOWCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECcCa AUCCOLMALNMA KHCIOT, WIEIOYEed U  COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NMpuMmeHeHue. [lelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XUMHUYECKHE CBOMcCTBAa (00mmMe Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCIMHEHHA B MPUPOAC. XUMUUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacnpOCTPAaHEHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MOoJlydeHHe, (PU3MYECKUEe U XUMHUYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3/AyXa, HOYBbl U BoJnoEMOB). Docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuyenue. Mcnonp3oBanne GpocdaToB B KaUeCTBE MUHEPAIBHBIX yI0OPEHU.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3UYECKUE U XUMHYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupoje. OKkcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa ¥ €€ coM, uX (PU3NYECKHe M XMMHUYCCKHE CBONCTBA,
nojJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBoiax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciaore. CHIMKAThl, UX HCIOJb30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOIOCHHE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHACOMATEPHUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YCHHE XUMHUYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIOThI, MPOBEJECHNUE KAUeCTBEHHOW pEaKIK Ha CyJibdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yIOOpEHUM, MOJyUdEHHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJibl U1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIETKAa.  DJIEKTPOXUMUYECKUU Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY Y MPOMBIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABI HATpuss W Kanusa. [IpuMeHeHne 1IEeIOYHBIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilue coequHEHHUs Kaiblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (11) u xemnesa
(IIT), ux cocraB, CBOMCTBA U MOJTYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMUHUS, [UHKA, KeJe3a
(IT) u xeneza (III), mequ (I1), HaGnrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUSl, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydeHHs XHMUU B €IUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPAa3BUTHUS U COLMANIM3AIMN 00YUYarOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN H
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAyyHOMY HACIEIUI0, TTOHMMAaHUS 3HAYCHUS] XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATeIbCKOM, TBOPYECKOW U JAPYTHX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIECC€ OTOM Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUSI O BEIIECTBE W XMMHUYECKOW PEAKLINH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOW U HCCIEIOBATEIbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUNA WU
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Npodeccuil U Tpyia pa3IudHoro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K MpPHUpPOJie KaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOM  KYJbTYpPhl, OCO3HaHUS TIJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIeHUs (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TTPEACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJyYaeMyIO0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOPMAIMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX [TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENLCKONU JEATEIbHOCTH HUH(MOPMAIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
cymiectBy  oOcyxkmaemMoll  TeMbl, (OPMYJIMPOBATH CBOU  MPEJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIKMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUM NPH BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K koniy oOyuenus B 8 kjacce npeMeTHbIEe pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 2h(EKT peakiumu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSI, 3aKOHa ABOTajIpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMmHYeckux diaemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUui, €eCTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pYy/IOBaHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MacCOBOW JOJIEM PACTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIy 00ydenus B 9 kjacce npeaIMeTHbIC pe3yibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHM U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

OMPENIEeNATh BaJIGHTHOCTb U CTENEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMU, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuynyto popmy llepuoandeckoit cUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3iuyuarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3aps] sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKIasl OIMKMCaHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHUS pEaKluid, MOATBEPKIAIOMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHWS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonu-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I U3YYEHHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
n/n TeM NPOrpaMmabl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
IPAKTUYECKON JIEATEILHOCTH https://m.edsoo.ru/7f41837¢
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
peaxkiuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmnoreka IIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopon.Ilonsitue o kucinorax g 1 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
OCHOBAHHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmorekxa [IOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa OK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
' PyTHIRL. Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
23 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
DJIeKTPOHHBIE CrpaHun
KosmuecTBo yacoB
Ne Jlara uudpoBbIie yuyeOHUKA
Tema ypoka
n/n B Kourpoabuesie  IIpakTuueckue  HM3y4YeHHsi  00pa3oBaTejbHbIe MeTtoandeckue
cero
padoThI padoTsI pecypcsl pecypcsl
IIpenmer xumuu. Posb § 1. Ilpenmer
| XMMHH B )KU3HU 1 bubmnoreka LIOK xumuu. Ponb
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c XUMUU B )KU3HU
BeIleCTBa YeloBeKa
§ 2. Metonsr
W3Y4YEHUs XUMUU
[TonsiTue o meTogax bu6mmoreka [IOK
2 1 § 3. ArperarHebie
MO3HAHUA B XUMUU https://m.edsoo.ru/ff0d227¢
COCTOSIHUS
BEILIECTB
[IpakTrueckas
[IpakTuueckas pabora Ne pabora 1.
1 «IIpaBuna paboTsl B «IIpaBumna paboThl
3 nabopaTtopuu U MpUEMBI | bubnuotexa [JOK B J1a0opaTopuu U
oOpalieHus ¢ https://m.edsoo.ru/ff0d23dc ~ mpuémer
1a00paTOPHBIM oOpaleHus ¢
000pyI0BaHUEMY 1a060paTOPHBIM
00opyToBaHUEM
§ 4. Ousnyeckue
YucTsie BellecTBa U
bubnmoreka [JOK SIBJIEHUSI - OCHOBA
4 cmecu. CriocoOsl 1

pa3aciICHUA cMmeceit

https://m.edsoo.ru/ff0d26¢ca

paszaeneHus
cMecel B XUMUH



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[IpakTuyeckas pabora Ne [IpakTueckas
5 2 «Pa3penenne cmeceit bubmuorexa [JOK pabora 3.
(Ha mpUMepe OYUCTKHU https://m.edsoo.ru/ff0d28c8 «AHaIU3 TOYBBD)
MTOBApPEHHOM COJIN)»
§ 5. AtoMHoO-
MOJICKYJISIPHOE
6 ATOMEBI 1 MOJIEKYJIBI bubmorexa HOK ‘IeHI/IZ ’
Y https://m.edsoo.ru/ff0d2a6¢ Y '
XuMudeckue
3JICMEHTBI
§ 6. 3Haku
XUMHYECKUX
XHUMHYECKUE DIICMCHTHI.
7 3naxn (cuMBONEY) bubmmoreka [JOK 3JIEMEHTOB.
https://m.edsoo.ru/ff0d2be8 Ilepuonuueckas
XUMHUYECKHX AJICMEHTOB
Tabimua
J[.1.MennaeneeBa
g [IpocTsle 1 cno)KHBIE bubnuorexa [JOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE bubnunoreka [JOK
y4yeHUe https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA § 7. Xumuueckue
COCTaBa BEIIECTB. OpPMYJIbI
bubmuoreka [JOK (opaty
10 Xumuueckas hopmya. § 8. BanenTtHocTh

11

BanedtHoCTh aTOMOB
XUMHUYECKUX DIIEMEHTOB

OTHOCUTENbHAS aTOMHAS
macca. OTHOCHUTEIFHAS
MOJIEKYJISIpHAsT Macca

https://m.edsoo.ru/ff0d2eae

bubmuoreka [JOK
https://m.edsoo.ru/ff0d323c¢

§ 6. 3Haku
XUMHYECKUX
3JIEMEHTOB.
[Tepnoanueckas
Tabnuia



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

AN .Menneneena

MaccoBast o

12 XUMHYECKOI0 3JIEMEHTA B bubmmorexa [TOK
https://m.edsoo.ru/ff0d350¢
COCIMHEHUU
§ 18. KonnuectBo
13 KomnuuecTBo BelecTna. bu6mmoreka [JOK BelwecTBa
Mons. MonsipHas macca https://m.edsoo.ru/ff0d5230 '
MonsipHast macca
§ 4. ®usnyeckue
duznyeckue u
bubmmoreka [JOK SIBJICHUS - OCHOBA
14 XUMHYECKUE SIBJICHUS.
https://m.edsoo.ru/ff0d37fa paszeneHus
XuMuueckas peakius .
cMeceil B XUMHUH
[Ipu3naku u ycioBus 9. Xumunueckue
15 MPOTEKAHUSA XUMHUYECKHUX bubmmorexa [IOK €aKIUU
p i https://m.edsoo.ru/ff0d3al6 p
peakui
3aKoH COXpaHEHUsI MaCChl § 10. Xumuueckue
16 BellecTB. XUMHUUECKHE bubmmorexa [IOK aBHEHUS
) https://m.edsoo.ru/ff0d3b88 yp
ypaBHEHUS
Brruncnenus konuecTna, § 20. Pacuétsl no
17 MaccChl BEIIECTBA 110 bu6nuorexa [IOK XUMHYECKUM
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/ff0d5708 YpPaBHEHUSAM
peaKkuuit
Knaccudukanus § 11. Tuner
XUMUYECKUX PEaKLnn XUMHYECKUX
18 (coenuHeHus bubmorexa LIOK eaKIni
g ’ https://m.edsoo.ru/ff0d3f34 p
pa3lioKeHUsI, 3aMEIIECHHUS,
obMmeHa)
19 M. B. JlomoHOCOB — bub6nuorexa [IOK BriBozb! K T1aBE

Y4EHBIM-OHIUKIIONIEUCT.

https://m.edsoo.ru/ff0d40c4

1.c.58



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
https://m.edsoo.ru/ff0d40c4

O060061EeHNE U
CHCTEMATU3ALMS 3HAHUN

Kontponsnas padora Nel

bu6mmoreka [JOK

20| moeme «Bemectsa i https://m.edsoo.n/ff0d4290
XUMUYECKUE PEAKIIHI
§ 12. Boznyx u
€ro cocTaB
Bo3sgyx — cMech ra3os.

21 Cocras Bo3ayxa. bubnuoreka [IOK § 5. ATomHoO-
Kucnopon — anemeHnt u https://m.edsoo.ru/ff0d448e MOJIEKYIIIPHOE
npoctoe BeuiecTBo. O30H YUCHHE.

XuMuyecKue
3JIEMEHTBI
dusnueckue u § 13. Kucnopon
XUMHAYECKHE CBOUCTBA § 14. Oxcuasr
22 KHCIIOpOJia (peakiuu bubmmorexa [IOK
https://m.edsoo.ru/ff0d4614
OKHCJICHUS, TOPEHHUE).
[TonsiTre 06 oxcuaax
CrniocoObl nosy4eHus § 13. Kucnopog
KHCIJIOPOJIa B 14. Oxcuapl
73 na6op§TopHH . bubnuotexa [JOK 3 A
https://m.edsoo.ru/ff0d497a
MPOMBILIEHHOCTH.
[IpumeHeHue kucnopoa
TenoBoit ekt § 9. Xumunueckue
XUMUYECKON PEaKInu, peakiu

24 TTOHSTHE O bu6mmorexa [IOK

TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d4790

YPaBHEHHH, IK30- U
DHIOTEPMUYECKUX



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

peaKIusix

TomumBo (HedTh, yroiab u
MeTaH). 3arpsi3HEHUE

bu6mmoreka [JOK

25
BO3/1yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHUS
[IpakTrueckas
pabora 4
[IpakTuyeckas pabora Ne
«Tomyuenue u
3 no Teme «Ilonydenue u bubnunoreka [JOK
26 cobupanue
coOMpaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
- KHCII0pO/1a,
U3YYCHHE €r0 CBOMCTBY
U3YYCHHE €ro
CBOMCTB»
Bonopon — snemenT u 15. Bonopo
27 1| (l)[cfoeﬂBe €CTBO Brbmmorexa LIOK § o
P HICCTBO. hitps://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupone
dusznyeckue u § 16. Kucnotsl
)3 XHUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bojopoa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOZa
79 [TonsiTve 0 KUCIOTaxX U bu6nuorexa [IOK § 17. Comn
CoJsX https://m.edsoo.ru/ff0d50d2
[IpakTrueckas
pabota Ne 5
«Tomyuenue u
30 CriocoObI Moy4eHus bubmuorexa [JOK coBHDAIE
BOJIOpOJIa B TabopaTtopuu https://m.edsoo.ru/ff0d4dd0 P
BOJIOPOJIA,
M3Y4YCHHE €r0
CBOWCTB»
31 [IpakTuueckas pabora Ne bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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4 no teme «Ilomyuenue u
cobupaHue BO0po/a,
U3y4Y€HHE €ro CBOHCTB»

https://m.edsoo.ru/ff0d442

MonsipHblii 00BEM Ta30B.

bu6mmoreka [JOK

§ 19. Monsipublit

32 ..
3akoH ABorazpo https://m.edsoo.ru/ff0d542e 00BEM razoB
Brrancienus o0bEma, § 20. Pacuétsl 110
KOJIMYECTBA BEIIECTBA XUMHUYECKUM
33 rasa 1o ero U3BeCTHOM bubmorexa LOK aBHEHUSIM
Y https://m.edsoo.ru/ff0d55a0 yp
KOJIMYECTBY BEIIECTBA
Wi 00bEMY
Brrancienust 00EM0OB
ra3oB 10 YPaBHEHUIO
34 €aKIIMH Ha OCHOBE bubmmorexa LIOK
peaKtt . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX
OTHOIIICHUH Ta30B
dusnueckue u
35 XHMHYECKHE CBOMCTBA bubmorexa LOK
https://m.edsoo.ru/ff0d587a
BOJBI
36 CocraB OcHOBaHMIA. bubnuorexa [JOK
[TonsiTre 06 MHAMKATOpPAX https://m.edsoo.ru/ff0d59¢2
Bona xak pacTBOpHUTEIb. § 21. Bona.
Haceimenusie u OcHoBaHus
37 HEHACHIIIIEHHBIE bu6mmorexa [IOK
pactBOpbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJIS BEIIECTBA B
pacTBope
[IpakTuueckas padota No § 22. PacTBOpBI.
bu6mmoreka [IOK
38 5 1o Teme MaccoBas moJis

«Ipurorosienue

https://m.edsoo.ru/ff0d5eba

pacTBOPEHHOIO



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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pacTBOpPOB C
onpeaenéHHON MacCOBOM
JIOJICH PacTBOPEHHOTO
BEIESCTBAY

KonTponbnast pabota No2

bubmuoreka [JOK

BEIIECTBA
[IpakTrueckas
paborta Ne 6
«ITpuroroBnenue
pPacTBOPOB ¢
OnpeAcIEHHON
MacCOBOH A0Jen
pacTBOPEHHOTO
BEIIIECTBA»

39 o teme «Kucnopon.
p https://m.edsoo.ru/ff0d6342
Bonopoa. Boxa»
§ 23. Okcuasl, UX
OKcHbI: COCTaB,
40 KnaccutHKanus bubmmorexa [IOK KJaccu(uKanus u
’ https://m.edsoo.ru/ff0d664e XAMHUYECKHE
HOMEHKJIaTypa .
CBOMCTBaA
ITonmyyenue u § 25. Kucnotsl, ux
41 XUMUYECKHE CBOWCTBA bubnnorexka [JOK K1accuuKanus u
KHUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e XUMHUYECKHUE
aM(OTEpPHBIX OKCHJIOB CBOMCTBa
§ 24. OcHoBaHusl,
OcHOBaHUS: COCTaB, 150:¢
42 KJaccuukanms bubmmorexa LHOK KJaccuukanus u
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa XHUMHYECKHE
CBOMCTBaA
[Tonyuenue u § 24. OcHoBaHwusl,
. bubmuorexa [JOK
43 XHMHYECKHE CBOMCTBA ux

OCHOBaHUU

https://m.edsoo.ru/ff0d67ca

KJIacCUPUKALHS |



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

XUMHUYECKHE
CBOMCTBA

KucnoTsl: cocTas,

§ 25. Kucnotsl, ux

bubnuroreka [JOK KJIacCU(pUKAILUs U
44 KIIacCU(pUKALHS,
https://m.edsoo.ru/ff0dfee2 XUMUYECKHUE
HOMEHKJIaTypa .
CBOMCTBA
§ 25. Kucnortsl, ux
[Tonyuyenue u
N bubmuoreka [JOK KJIacCU(pUKAU U
45 XUMHYECKHE CBOMCTBA
https://m.edsoo.ru/ff0dfee2 XUMHYECCKHE
KHCJIOT .
CBOMCTBA
Comu (cpennue): § 26. Conu, ux
46 HOMEHKJIaTypa, CIIOCOObI bubnnoreka [JOK KJaccu(puKanus u
MOJIYYEHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474 | XUMHYECKHE
CBOICTBA CBOICTBa
IIpakTrueckas
[TpakTuueckast pabota No pabota Ne 7.
6. Pemenue Pemenue
AKCTIEPUMEHTAIIbHBIX SKCTIEPUMEHTAIbH
bu6mmoreka [JOK
47 3a7a4 110 TEME BIX 33124 II0 TEME
https://m.edso00.ru/00ad9b7c
«OCHOBHBIE KJTaCCHI «OcHOBHBIE
HEOPTraHUYECKHUX KJIACCHI
COCJTMHEHUI» HEOPTraHUYECKHUX
COEJTMHEHMI»
§ 27.
I'eneTnueckas CBsI3b I'eneTnueckas
43 MEX]y KJlaccamu bu6mmorexa [IOK CBSI3b MEXKIY

HEOPraHUYECKUX
COEeIMHEHUN

https://m.edsoo.ru/00ad9as50

KJIacCcaM#
HEOPTaHUYECKUX
COEINHEHUN



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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O060061EeHNE U

bubmuoreka [JOK

BrIBOZIBI K Ti1aBE

49 .
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ad9cb2 3.c.121
KonTtponpHas padora Ne3
50 1o TeMe "OCHOBHBIE bubmuoreka [JOK
KJIaCCBl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9ela
coequueHui"
§ 28.
IIepBble ONBITKU
EcrectBennbIe
KJIaCCU(UKAIIUN 8
bubnnoreka [JOK cemeincTBa
51 XUMHYECKHUX JIEMEHTOB.
https://m.edsoo.ru/00ad9ffa XUMHUUYECKUX
[TonsaTue o rpynmax
3JIEMEHTOB.
CXOJIHBIX 3JIEMEHTOB
AmMdoTepHOCTH
. § 29. OtkpbiTHE
Ilepronnueckuii 3aKOH U
[Tepnoanueckoro
5 [lepuonuueckast cucrema bubmmorexa [IOK
3aKOHA
XUMUUYECKUX BIJIEMEHTOB https://m.edsoo.ru/00ada52¢c
J.1.MeHnneneeBsbl
JI. 1. MenneneeBa
M
§ 32.
[Tepnoanueckas
53 Ilepuonpl, rpymiibl, bubnuotexa [JOK cucrema
MOATPYIIIIEL https://m.edsoo.ru/00ada52¢c = XUMHUYECKUX
anemenToB ..
Menneneesa
CtpoeHue aToMOB. § 30. OcHOBHBIE
bu6mmorexa [IOK
54 CocTaB aTOMHBIX SIIEP. CBEJICHHUS O
https://m.edsoo.ru/00ada342
N3oTomnsl CTPOCHUHU aTOMa
CrtpoeHnue 2IeKTPOHHBIX 31. Crpoenue
bu6nmoreka [JOK
55 000J104€K aTOMOB INEKTPOHHBIX

3JICMCHTOB

https://m.edsoo.ru/00ada6bbc

000JI0YEK aTOMOB



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[lepronnueckoit CuCTEMbI
J. . MenneneeBa

XapakTepucruka
XUMHYECKOI0 3JIEMEHTA

§ 33.
XapakTepucTuka

bubnmoreka [JOK AJIEMEHTA T10 €ro
56 IO €ro I0JIOKEHHUIO B
. https://m.edsoo.ru/00ada824 IIOJIOKCHUIO B
[Iepuonnueckoii cucreme .
NepUOANYECKOI
J. . MenneneeBa p
CUCTEME
3HaueHue
[Ieproanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U bubmmorexa [IOK
npaxktuku. 1. W. https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbIH,
neAaror ¥ rpakJaHuH
DIEeKTPOOTPULIATETLHOCTh
bubmuoreka [JOK
58 aTOMOB XMMHYECKUX
https://m.edsoo.ru/00adaab8
JJIEMEHTOB
59 WNonnas xumuueckas bub6nuorexa [IOK § 34. Uonnas
CBSI3b https://m.edsoo.ru/00adac34 =~ xuMHUYECKas CBS3b
§ 36. KoBasieHTHast
60 KoBaneHntHas nonspHas bu6nuorexa [IOK HENOJISIPHAS U
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8 = monsipHas
XUMHYECKasl CBSI3b
§ 36. KoBasieHTHas
61 KoBanenTnast HenossspHas bubnuorexa [IOK HENOJISIpHAs U
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9  mosmspHas
XUMHYECKasl CBSI3b
bubnuoreka [JOK 38. Crenenn
62 CreneHp OKHUCIIEHUS 1 3

https://m.edsoo.ru/00adae28

OKHCJICHUA



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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§ 39.

OKHUCIUTEILHO-
63 BOCCTAHOBHTELHLLE 1 bubnmoreka [JOK OKuciIuTeNnpHO-
https://m.edsoo.ru/00adb076 BOCCTAHOBHUTEJIbH
peakuu
bI€ PEAKIINHU
§ 39.
64 Oxucnurenu u | bubmunorexa LIOK OxuciuTenbHo-
BOCCTAHOBHUTEIIH https://m.eds00.ru/00adb076 BOCCTAHOBHUTEJIbH
bI€ PEAKIIHU
KontponpsHas padora Ne4
65 1o teMe «CTpoeHue | bubmmorexa [IOK
aToma. XuMu4ecKas https://m.edsoo.ru/00adb486
CBSI3b)»
PesepBHrlil ypok.
6 | OSotmennen I bubmmorera [IOK
= . https://m.edsoo.ru/00adb33c
cucTeEMAaTHU3aIM 3HaHUI
PesepBHEIil ypoOK.
67 O6og eHI/IeyII/:I) 1 bubmorexa HOK
H . https://m.edsoo.ru/00ad9cb2
cucTeEMAaTHU3aIM 3HAHUI
PesepBHEIil ypOK.
68 O6og eHI/Ieyllz 1 bubmorexa HOK
H . https://m.edsoo.ru/ff0d61c6
cUCTEMAaTU3aIMs 3HAHUI
OBIIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/00adb076
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9 KUIIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE Homep cTtpanun
[1]
‘:;'H Tema ypoka Beero Kontpoabubie IlpakTuyeckue fl[:yT:eHI/lﬂ S;I[()l:l]:))l‘;:feﬂbﬂble Merouteckue pecypes!
padoThI padoTbI pecypeni
[Tepunonnueckuit § 10. Obmas
3aKOH. XapaKTepUCTHKA
[Tepuoanueckas | bubnmnoreka HOK HeMeTasuioB (c. 56-58)
CUCTEMA XMMHUYECKUX https://m.edsoo.ru/00adb59%  § 39. Bemectna (c.
anemenTtoB JI. U. 204-207)
Menneneena
3aKOHOMEPHOCTH B § 39. Bemectna (c.
M3MEHECHUHU CBOWCTB 204-206)
—— | bubnmnoreka [HOK
https://m.edsoo.ru/00adb6b6

AJIEMEHTOB TMEPBBIX
TPEX NEPUOI0B
Knaccudukanus u § 1. Knaccudukanus
HOMEHKJIaTypa | bubnmnoreka [JOK HEOPraHUYECKUX
HEOPTaHWYECKNX https://m.edsoo.ru/00adb7e2 COETMHEHUN
BEII[ECTB
Bunasl xumuueckon § 41. OcHOBBI
CBSI3H U THUIIBI | bubmuoreka [JOK HEOPraHU4YeCKOu

KPHUCTATINIMYCCKUX
peLEToK

KonTpomnbHas padora
Nel o teme
«IToBTOpEHNKE 1
yriIyOJieHre 3HAaHUHN

https://m.edsoo.ru/00adbac6 XUMHAA



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

OCHOBHBIX Pa3/1eJIOB
Kypca 8 Kinaccay

Knaccudukanus
XUMHWYCCKUX
peaxkuuii no
pa3Iu4YHbBIM
pU3HaKaM

bu6nuoreka [IOK
https://m.edsoo.ru/00adbcb0

§ 2. Knaccuduxarus
XUMHYECKUX PEAKIIUI

[TonsaTHe o ckopoctn
XUMHYECKOH
peakuuu. [Tonstue o
TOMOT€HHEBIX U
reTepOTreHHBIX
peaKIusx

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

§ 3. Ckopoctb
XUMHYECKUX PEAKIUH.
Karamn3

10

ITonsarue o
XUMHYECKOM
PaBHOBECHH.
DakTOpHI, BIUSIOIINE
Ha CKOPOCTh
XUMHUUYECKOM
peakuuu u
ITOJIOKECHHUE
XHUMHYECKOTO
paBHOBeECHS

OKHUCIMTENIBHO-
BOCCTaHOBUTEIIbHEIC
peakiuu

Teopus
ANEKTPOIUTUUYECKON
JACCOIIMAIIHH,

bu6mmoteka [IOK
https://m.edsoo.ru/00adc28¢c

bu6nuoreka [IOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

§ 40. Xumuueckue
peakuuu (c. 210-211)

§ 4.
DNEKTPOIUTHYECKAS
JUcconuanus



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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CunpHble U ciadble
9JIEKTPOJIUTHI

HoHnHbIe ypaBHEHUS

bu6nuoreka [IOK

§ 5. OcHoBHBIE
MIOJIOKECHUS TEOPUU

1 peakuun https://m.edsoo.ru/00add448  3JIE€KTPOIUTUYECKOU
JIUCCOITHAITUN
XuMudeckue § 7. XuMu4ueckue
CBOMCTBA KUCIIOT 1 CBOMCBa OCHOBaHUM,
12 OCHOBAaHUH B CBETE bubnuoreka [JOK KaK JIEKTPOJIUTOB
MIPEJICTaBICHHUIA 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKOMN
JIUCCOITUAITIN
XUMHUYECKHE § 8. Xumnueckue
CBOMCTBA COJICH B CBOICTBA COJICH, KaK
13 CBETE bubnunoreka [JOK JIEKTPOJIUTOB
MpeACTaBICHUIN 00 https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON
JIUCCOLMAIAN
14 ITonsarue o bu6nuoreka [IOK § 9. M'maponus conent
TUIPOJIU3E COJIEH https://m.edsoo.ru/00add9d4
[TpakTuueckas pabota
1.
0O0001eHne 1 Pemenue
15 CHCTeMaTH3aIHs bubmorexa HOK AKCTIEPUMEHTAITbHBIX
S https://m.edsoo.ru/00addd12 SAnaT IO TeMe
«INEKTPOTUTHYECKAS
JIUCCOLINAITHS
16 [IpakTuueckas bubnnoreka [JOK [IpakTuueckas padota

pabota Ne 1.

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

I.



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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«Pemenue Pemienue
AKCTIIEPUMEHTAITBHBIX AKCIIEPUMEHTAIIbHBIX
3a1a9» 3a7a4 110 TeMe
«INEKTPOIUTHYECKAS
JIACCOLHAITNS
KontponsHas padora
No2 o Teme
«DNEKTPOIUTHYECKAS
17 P — bubnnoreka IIOK
https://m.edsoo.ru/00addecO
XHUMHYECKHUE
peakiuu B
pacTBopax»
Oo6ast § 10. O6mmas
XapaKTEPUCTHKA XapaKTEPHUCTHKA
18 raJIOT€HOB. bubmmorexa LIOK HEMETAJIJIOB
XuMH4decKue https://m.edsoo.ru/00addfe2
CBOICTRBA Ha
npuMepe xjaopa
X10pOBOAOPOA. § 11. OGmas
CosiHast KUCJIOTA, XapaKTEePUCTHKA
19 XUMUYECKHE bubnmnoreka [JOK raJIOTeHOB
CBOMCTBA, https://m.edsoo.ru/00ade104
MOJTy4YeHUeE,
MIPUMEHEHNE
[IpakTnueckas § 12.Coenunenus
pabota Ne 2 mo Teme raJIOTeHOB
20 Iomyuenue bubnmoreka [JOK

COJITHOM KUCJIOTHI,
U3y4deHue eé

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



https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00ade348

CBOUCTB»

Brruncnenuns mo

[IpakTuueckas pabora

YPaBHEHUAM 2 «3yueHue CBOWCTB
71 XUMHYECKHUX bubnmnoreka HOK COJITHOM KHMCJIOTBD)
pEaKLHii, €CIIM OJIUH https://m.edsoo.ru/00ade488
U3 peareHTOB JIaH B
H30BITKE
13. O6mas
Oo6ast 3
BuG 10K XapaKTEePUCTHKA
XapaKTepUCTHKA HOIHnOTEKA
22 P P asieMeHToB VIA-
asieMeHTOB VIA- https://m.edsoo.ru/00ade64a
TPYIIIIBI —
TPYIIIbI
xanbkoreHoB. Cepa
ATNI0TpOTIHBIE § 14. CepoBoaopon u
MOTU(DHUKAIIH CEPHI. CyIb(UIBI
Haxoxnenue cepel u
N . bu6mmoteka [IOK
23 €€ coeqnHeHnl B
https://m.edsoo.ru/00ade64a
IPUPOJIE.
XUMHUYECKHE
CBOMCTBA CEpbI
CepoBogopoy, § 15. Kucnopoausie
CTpPOCHHUE, COCJIMHEHHUS CEPHI.
24 buznueckue u bubmmorexa OK "KHUCIOTHEIE HOXKIHU"
https://m.edsoo.ru/00ade802
XUMHUYECKHE c. 199
CBOlCTBa
OKCHIBI CEPHI. [TpakTrueckas padbota
CepHas kucnora, 3. 3yueHne cBOMCTB
25 duznueckue u bubmmorexa LOK CEpHOI
https://m.edsoo.ru/00adea28 p
XHUMHYECKHE KHCJIOTHI

CBOICTBA,



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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IIPUMEHEHHUE

Xumudaeckue
peaKIuu, JIeKAIIHUE B
OCHOBE
MPOMBIIIIICHHOTO
croco0a Mmory4eHus

bu6nuoreka [JOK

26 CEpHOM KHUCIIOTBHI. https://m.edsoo.ru/00adec8a
XuMHYECKOe
3arpsi3HEHUE
OKPY’KaOIIEeH cpeibl
COCIMHEHUSIMU CEPBI
§ 27. Ilonyuenue
Brruncnenue BaKHEHIIINX
7 MAaCCOBOH IOJIU bu6nuoreka [IOK XUMHYECKHX
BBIX0/1a IPOJIYKTA https://m.edsoo.ru/00adec8a COETMHEHUN
peakiuu HemeTasuioB (c. 137-
139)
Ob6mas § 16. OGmas
XapaKTEePUCTHKA XapaKTEePHUCTHKA
3JIeMEHTOB VA- 3JIeMEHTOB VA-
rpymmbsl. A30T bl A30T
28 pzZHpOCTpaHe;{I/Ie B bubmorexa [TOK pr
https://m.edsoo.ru/00adeea6
Hpupone,
buzndeckue u
XUMHYECKUE
CBOMCTBA
AmMHak, ero § 17. Amvuak. Comu
29 buznueckue u brbmmorexa [TOK aMMOHMUS

XUMHUYECKHUEC

https://m.edsoo.ru/00adf004
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CBOMCTBA, IIOJIyYCHUE
U IPUMEHEHUE

[IpakTnueckas
paborta Ne 3 o Teme

[TpakTuyeckas pabora

4.

[Tonyyenne aMmmuaka u

W3yYEHHUE Er0 CBOMCTB
bubnmoreka [JOK § 27. Ilonyuenue

30 «ITonyuenue .
Y https://m.edsoo.ru/00adf180  BakHeHIIHX
aMMuaKa, u3y4eHue
. XUMUYECKUX
€ro CBOWCTBY .
COCTMHCHHI
HemeTasuioB (c. 139-
140)
A30THas KucCIoTa, e § 18. Kucnopoansie
3l buzndeckue u bubmuorexa [JOK COCIMHECHHMS a30Ta
XAMUYECKHUE https://m.edsoo.ru/00adf306
CBOICTBA
Hcnonw3oBanue
HUTPATOB U COJIEN
aMMOHHUS B KQ4eCTBE
MUHEPATBHBIX
37 S — bubmmorexa [JOK
YAO0P ' https://m.edsoo.ru/00adf518
XUMHYECKOE
3arpsi3HEHUE
OKPYXaIoIIe Cpeabl
COEIMHEHUSIMU a30Ta
®ochop. Okenn § 19. ®ocdop u ero
13 docdopa (V) u bubnmoreka [JOK COCIMHECHHUS

dbocdopHast Kuciora,
buznueckue u

https://m.edsoo.ru/00adf68a
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XUMHUYCCKUC
CBOﬁCTBa, IMOJIy4YCHHE

Hcnonb3oBanue
docdaroB B kauecTBe

§ 20. OGmas
XapaKTepUCTHKA

MHUHEpaIbHBIX anemeHToB [VA-
34 yI00peHui. bubmorexa [IOK Tpynmbl. YTIepoa
https://m.edsoo.ru/00adfc20
3arpsi3HeHue
IPUPOIHON cpeabl
docharamu
VYraepon, § 21. Kucnopoaubie
pacnpocTpaHeHue B COCIMHEHHUS yTiepoja
35 pUpOJE, bubnuotexa [HOK
buzndeckue u https://m.edsoo.ru/00adfd9c
XUMHUYECKHE
CBOMCTBA
Oxkcunel yraepoza, [IpakTnueckast pabora
ux (puznYecKue u 5. Ilonyuyenue
XUMUYECKHE YIJIEKUCIIOTO ra3a u
CBOMCTBA. H3y4YEHHUE Er0 CBOMCTB
36 DKOJIOTUYECKHUE bubmmorexa [TOK
https://m.edsoo.ru/00adfebe
po0JIeMBl,
CBSI3aHHBIE C
OKCHJIOM yTJjiepojia
(IV)
37 VYronpHas KucioTa u bubmmoreka [JOK § 22. YrneBogopoisl
e€ conmm https://m.edso00.ru/00ae006¢c
[IpakTuueckas 23.
38 p;60Ta Neo 4 o Teme brbmmorexa [TOK I§<I/Icnoponcozlep>1<amne
https://m.edsoo.ru/00ae027¢
"Tlosyuenune OpraHUYeCcKUe



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

YIJIEKUCIIOTO ra3a.
KauecTBennas
peaxius Ha
KapOoHaT-HOH"

COCIUHCHUA

[TepBonavaiibHbIC § 22. YrneBoaopoabl
MOHATHUS 00
19 OpraHUYECKUX bubnmoreka [JOK
BELIECTBAX KaK O https://m.edsoo.ru/00ae054e
COETMHEHUSIX
yraepoaa
§ 24. KpemHuii u ero
40 Kpewmnuii u ero bubnnoreka IIOK COCJIMHECHUS
COEIMHEHUS https://m.edsoo.ru/00ae080a  § 25. CunukaTHas
MPOMBIIIJICHHOCTh
Jlab. ombITHI:
32. KaueCTBEHHbIC
peaxiuu Ha
raJlOTeHU-HOHBI
IIpaxTrueckas .
33. B3auMoielicTBUE
pabota Ne 5. .
Cynb(UIOB C CONSIHOM
Pemenue .
KHUCJIOTOM
AKCIEPUMEHTAIBHBIX bubmuoreka [JOK
41 34. xauecTBEHHAs

3aJ1a4 10 TeEME
«Baxnenmme
HEMECTAJIJIBI U UX
COETUHEHHS

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

peaxuus Ha cyibdaT-
HOH

35. onpenenenue
CIIOCO00B COOMpPaHUs
aMMHaKa

37. xuMu4ecKue
CBOMCTBA a30THOM



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

42

43

44

KoHnTtposbHas pabota
Ne3 o Teme
«Baxunenmue
HEMETAJIJIBI U UX
COEIUHEHUS

Oouas
XapaKTepPUCTUKA
XHUMHYECKHUX
3JIEMEHTOB —
METaJLIOB.
MeTtamnmmueckas
CBS3b U
MeTaJJIndecKas
KpUCTaJUINYECKast
pemerKa.
dusznueckue
CBOMCTBa METAJJIOB

XUMHUUECKUE
CBOMCTBA METAJJIOB.
DNEKTPOXUMHUYECKHM
P HAIPSKCHUI
METaJUIOB

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

bubmmoteka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

KHCIIOTBI
39. uzydenue
YCTOMYHUBOCTH
YIOJIBHON KHUCIOTHI
40. cpaBHEHHUE CHUJIbI
YrOJIBHOM 1
KPEMHMEBOU KUCIIOT

§ 28. O6mmas
XapaKTePUCTHKA
METAJIIOB

§ 29. Xumuueckue
CBOMCTBA METAJIJIOB



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO011ue crmocoobl
MOy YCHUS
MeTaiuioB. CIIaBhI.
Brrancnenus no

bu6nmoreka [IOK

§ 36. Metaubl B
npupoze. [lonsitue o
METaJLTypruu

45 aBHEHUSIM
yp https://m.edsoo.ru/00ael 156
XUMHUYECKUX
pEaKLHii, €CIIH OJIUH
U3 pEareHTOB
COJIEPKUT IPUMECH
§ 35. Koppo3zus
46 ITonsTue 0 xoppo3uu bubmuorexa [JOK METAJIJIOB U CIIOCOOBI
METaJlJIOB https://m.edsoo.ru/00ae1278 3aIUTHI OT HEE
30. O6mias
bubmuorexa [JOK 3
47 [llenounbie MeTaIbI XapakTepUCTUKa
https://m.edsoo.ru/00ae14b2
aneMeHTOB [A-rpynmsl
Oxkcupgsl 1
48 THOPOKCUABI HATPUSI bubmorexa LOK
P A p https://m.edsoo.ru/00ae14b2
1 KaJIuA
§ 31. Obmras
[llenoyno3eMenbHBIE
49 MeTAIL — KabLii bu6mmoreka IIOK XapakTepHUCTUKA
N 1 https://m.edsoo.ru/00ael 5e8 ynemMeHToB [1A-
1 MarHUH
TPYIIIbI
50 Baxnetimme but6mmoreka [IOK
COECINHEHUS KAJIBIIUS https://m.edsoo.ru/00ael5¢8
000011EeHuE U BriBo o Teme 4
51 CHUCTEMAaTU3aIU
3HAHUHI
52 JKécTKkoCTh BOIBI U bu6nuoreka [IOK § 32. )KecTKoCTh BOJIBI



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

CHOCOOEI €é
yCTpaHEeHUs

https://m.edsoo.ru/00ae1 886

U CIIOCOOBI €6
yCTpaHEeHUs

IIpakTrueckas
pabota Ne 6 o Teme

[TpakTuyeckas pabora
6.

.. b K ..
53 "XXécTKoCTh BOIBI U nbmorexa 11O JKEcTkoCTh BOABI U
. https://m.edsoo.ru/00aelae8 .
METOJIBI €6 CII0COOEI €é
ycTpaHeHus" YCTpaHEHUS
bu6 K 33. AIroMHHUHN U €T0
54 ATIOMMEMI nommoteka 11O §
https://m.edsoo.ru/00aelc64 COCIUHEHUS
AmdoTtepHbie
. bubmuorexa [JOK
55 CBOMCTBA OKCHJIA U
https://m.edsoo.ru/00aelc64
THAPOKCH]IA
b K 34. XKenes3o u ero
56 Keneso nomoreka 11O §
https://m.edsoo.ru/00ae1d86 COCIMHCHMUS
Oxcupl,
57 TUAPOKCUBI U COJIN bubnmnorexka HOK
xkenesa (I1) u xxenesa https://m.edsoo.ru/00ae35e6
(I11)
0O00011eHNEe U
58 CUCTEMATH3AINA
3HAHUN
[TpakTrueckas [TpakTuueckas pabota
pabota Ne 7. 7. Pemenue
Pemenne AKCTIEPUMEHTAITbHBIX
59 AKCTIEPUMEHTATBHBIX bu6nuoreka [IOK 3a7ad 110 TEME

3a7a4 10 TeMeE
«Baxnenmme
METaJUIBl U UX
COETUHEHHS

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

«MeTamibl»



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

Brraucnenus no
YpaBHEHUSIM
XHUMHYSCKHUX
peakui, eciiu OJauH
W3 pEareHToB JaH B

60 M30BITKE WU bubmorexa [OK
https://m.edsoo.ru/00ael1750
COAEPKUT IPUMECH.
Brruncnenus
MacCOBOM JI0JIA
BBIXO/Ia TIPOYKTa
peakuu
O6o0meHue u O06001EHHE 10 TEME
61 CHCTEeMaTH3aIHs
3HAHUU
KoHTpoisbHas padota
Ne4 o Teme
62 «Baxnernmme
METaJIIbI U UX
COCJIMHEHUS
BemectBa u Ponps xumMuu B
63 MaTepHuabl B bubnmnoreka [JOK perieHnn
TOBCETHEBHOM https://m.edsoo.ru/00ae3f50 AKOJIOTHUYECKHUX
JKU3HH YeTIOBEKa po0em
Ponbs xuMuu B
XuUMHUYECKOE
64 B — bubnmnoreka [JOK perieHnun
. https://m.edsoo.ru/00ae4270 | DSKOJOTHUYECKUX
OKPYXaIoIIe Cpeabl
mpoOem
65 Ponb xumuu B bubnmnorexka HOK besonacHoe
peleHnu https://m.edsoo.ru/00ae4270  KCIOJIB30BAHUE



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

IKOJIOTHYECKUX BEIIECTB U
npodiem XHUMHAYECKUX PEaKITHi
B ObITy. [lepBas
MIOMOIIIb TIPU
XHUMUYECKHX 0XKOTax U
OTPaBJICHUSX.

Pe3epBHBIt ypOK.

66 O06o06mIeHuE U 1 bubnuoreka LIOK
cUcCTeMaTu3aus https://m.edsoo.ru/00ae0d0a
3HAHUU

Pe3epBHBII ypOK.

67 O60061enue u 1 bubnuotexa [HOK
cucTeMaTu3alus https://m.edsoo.ru/00adb33c
3HAHUU

Pe3epBHBII ypOK.

68 O06o06meHue u 1 bubmmoteka [IOK
cUCcTEMaTHU3alus https://m.edsoo.ru/00ad9cb2
3HAHUN

OBIIEE KOJIMYECTBO
1 68 4 7

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
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