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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMHHU JaéT TPEJCTABICHHE O IENAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl MO XHWMHUH, ONPEACISACT KOJIMYECTBEHHBIC U
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXcCs, ONpeaAesiieT BO3MOXXHOCTH MpeaMeTa s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JEATECIBHOCTH OOYYaloIierocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUM W 00 DBOJIIOIIMHU BEIISCTB B IPHUPOJIEC, O IMYTAX PEIICHUS TI00AIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajii3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
OKCIEPUMEHTANIbHBIX M MCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECIEUMBAIOTCS CHEIU(UKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
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 XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
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 MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON 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 H3YUYEHHBIX YUeOHBIX TMpeaMeToB: «OKpyKaIui Mup»,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIBHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpuOOIIEHNH K HAy4YHbIM METOJaM I[IO3HAHUSA TPU HU3YYCHHUU BEIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs Ba)XKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUSAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmEeld (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcsd T'yMaHUCTHUYECKMX OTHOILEHUH,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

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

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbLHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JOBEKa. XUMHSI B CUCTEME HAYK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemlecTB. [loHsiTHE O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHYECKUX

aneMeHTOB. [IpocThie U C0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX DIIEMEHTOB.
3aKOH TIOCTOSTHCTBA coOcTaBa BemiecTB. (OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAs MOJIEKYJISIpHAas Macca. MaccoBasi o XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJm4ecTsa,
Macchl M 4YHCIa CTPYKTYpPHBIX €IWHUI] BemecTBa. Pacu€rsl mo dopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKasi peakiuus U e€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHusa. Kiaccuduxaius
XMMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW TMOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nYecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIISCTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KHCIOTOM) SBICHHUM, HAOIIOIeHUE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XWMHUYECKHX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM conu meau (11),
U3y4YEeHHE CMOCOOOB pa3felieHHsi CMecel: C TIOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOCGHHE W  ONHCAHWE  PEe3yJbTaTOB  TMPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MacChl, CO3/JaHHE MOJEJEH MOJeKyI
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npecTaBuTe/ M HEOPraHNYECKUX BellecTB

Boznyx — cMech razo. CoctaB Bo3ayxa. Kucimopon — anemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxkcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJYYEHUs] KHUCIOpOJa B JA0OpaTopud H MOpOMbIIIIEHHOCTU. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

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

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

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XMUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

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

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHHUS U
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAIIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumojeictBua okcupga menu (1) ¢ pactBopoM cepHOU KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuonuueckui 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-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. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3remeHToB Jl. M. Menneneesa. Ilepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepucTUKa XUMHAYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUA IMHKA C PAacTBOpPAMHM KHCJIOT M IIeJI0YeHd, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEeW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHp auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpEACTaBICHUN 00 3JIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBI0 KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA Ha MOpUMEpe  XJjopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOIOPO, CTpoeHHUE, (PU3UUYECKUE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJIYYEHUS CEPHON KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynb(dar-uon. Haxoxmenue cepbl W €€ COCNMHEHHWA B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEIOTBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue U XMMHUYECKHUE CBOMCTBA, oMyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIlME Kak TMpEJACTaBUTENS KJlacca KHUCIOT U crHenupUuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
ayoTpornuele Moaupukammuu ¢Gocdopa, u3MUECKHEe M XMUMHUECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKUCIEHUA.  YIJIEpOJd,  aJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHe MpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOAOPOAOB (yrojib, HOPUPOAHBIA ra3, HedTb),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl Hu €€  COCQUHEHUSMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HAOJIOJIeHWEe TpH3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ochaT-uOH U M3YUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxeHus B llepumogmdeckoi cucrteMe XuUMUYECKHX dieMmeHToB [[. U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTy4eHHUs] MeTaioB. [loHATHE O KOPPO3WU METAIIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpOCHHME WX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumMudeckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTIOMUHUN: TI0J103)keHKE B [leproindeckoil cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroMa, HaxoXJaeHUEe B mnpupone. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (PU3MUECKUMHU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, TPOLIECCA TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpus, KaJiusl W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtsa u Marepuanbl B IOBCEIHEBHOM >XKM3HM 4YeJIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xuMun B pemieHu 3K0JI0rHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSl 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rugpocdepa, MHHEpanbl, TOPHbBIE MOPOABL,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yJNbTAaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B X0J¢ OOYyYEeHHS XHMHU B CIAWHCTBE YYCOHOW M
BOCHUTATEJILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYarOIIUXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTUBHBIX IIEHHOCTHBIX OPHUEHTAIMA W
pacIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHWS 3HAYEHUS XMMHYECKOM HAyKH B KU3HHU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaIUE o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPa)KIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATEIbCKOW, TBOPYECKOM W JAPYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIPOIIECCE OTOM Yy4eOHOM NEeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH U COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MM03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOJIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()DOPMAITMOHHOM M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITETbHOM paboThl C Yy4YeOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

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

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO ITpodeccuil 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 MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIICHHWE K MPUPOAE 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€30MACHOTO MOBEEHUS MTPU padOTE C BEIIECTBAMHU, 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, OCO3HaHHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIACIAIOT 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 MPEeaMETOB (OPMHUPOBATH MPEACTABICHHE 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
MPU3HAKKU, yCTaHABIIMBATh B3aUMOCBS3b C JAPYTUMHU IOHSATHUSIMH), HCIOJIb30BaTh
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 H3YUYCHMS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHIAYKTHBHBIC, JCTYKTUBHBIC, [0 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 MOJICIbHbBIE 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 — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJUpoBaTh 000OIIEHUS 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, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3aMpOChl MPU TMOUCKE U 0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOTO HCIIOJIb30BaHUS PAa3JIUYHBIX IOUCKOBBIX 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 TIpoliecce y4eOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyllecTBy  0OCyXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTAaTOB BBINOJHEHUS] XUMHUUYECKOTO SKCIIEpUMEHTa (1a00paTOpHOrO OIbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LEIU JAESITEIBHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIIOBUU 33JIaHUN.

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, crnenupuiecKkue I TpeAMETHOW obmactn «XuMHS», BHUIBI
JNEITEIbHOCTH 1O  IOJYYEHUWIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUIN:
PacKpbhIBaTh CMBICII OCHOBHBIX XWUMHYECKMX ITOHATHUH: aTOM, MOJIEKYJa,
XAMUYECKUN  3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas H
MOJIEKYJISIpHAsA Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOT'O 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIN 00BEM, OKCU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULATEIBLHOCTh, CTEIECHb OKHUCIICHUS, XUMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiui COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakIMy 3aMeIlEeHUs, peakiuu OOMEHa, 5K30- U SHIAOTEPMUUYECKHUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSIpHAsS U HEMOJsIpHAas
KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHWOH, PACTBOP, MacCOBas JOJISI
BelecTBa (IIPOLICHTHAsI KOHIICHTpAIUsi) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX IOHATUNU U IPUMEHATH 3TU
ITOHATHS IIPU ONIMCAHUU BEILIECTB U UX MPEBPAILICHUM;
MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBlieHUsI (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEJIENISITh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTCTICHD
OKHUCJICHHSI DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX, MPUHAJICKHOCTh BEIIECTB K
OTIpEZICIEHHOMY KJIAaCCy COCIMHEHMM 1O QopMyiaMm, BUJ XUMHUYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;
packpeiBath  cMbicn  Ilepuommueckoro  3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh  IIOHMMAHHWE  IEPUOJUYECKOM  3aBUCHUMOCTM  CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT MX IOJIOKEHHS B llepuoanueckor cucreMe, 3aKOHOB
COXPAaHEHHS] MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJSIPHOIO
YYE€HHUs, 3aKOHa ABOTrajipo;
OMHUCBHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUUYECKUX BJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHAs NoArpyimmna (A-rpymnma)» u
«mmobounas moarpymma (b-rpymma)», Mamsie U OONBITNE TEPUOIBI, COOTHOCUTH
o003HauyeHusi, KoTophle wuMewTcs B Tabmune «llepuoguueckas cucrema
xumMuueckux syeMeHToB [. M. MenueneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMU
CTpOEHHUsI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsj siapa, oOIIee Yucio
AIIEKTPOHOB U PacHpeAesiCHUE UX MO JIEKTPOHHBIM CJIOSIM);



KJIAaCCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBl, HEOPraHWMYeCKHe  BEeIleCTBa,
XUMHUYECKHUE Peakiuu (10 YHCIy U COCTaBy YYAaCTBYIOIIUX B PEAKIIUU BEIECTB, 11O
TerioBoMy 3G (deKTy);

XapaKTepu30BaTh (ONMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHBIX
KJIAacCOB, TOATBEPKIasl OMNHMCAHUE TMPUMEpPaMH MOJICKYJISIPHBIX ypaBHEHHN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHil;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOTO COCTaBa,
BO3MOKHOCTH NMPOTEKAHHUS XUMHUECKUX MIPEBPAILECHUH B PA3IMYHBIX yCIOBHSX;
BBIUUCIIATE OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJISPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa MO (HOpMylie COeIMHEHHS, MAaCCOBYIO
JIONII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHYECKOU

peakmuu;
NPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEILHOW ACSITEIbHOCTH — aHalu3 M|
CHHTE3, CpPaBHEHHE, 0000IIEHNE, CHCTEMAaTH3aIINI0, KIACCU(HUKAIINIO, BBISBICHHUE
NPUYNHHO-CJICICTBEHHBIX CBS3¢ — JIII  M3y4YCHHWs] CBOWMCTB BEIIECTB H

XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYyUHbIC METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeIOBaTh TpPaBWIaM TIOJIb30BAaHUS XMMHUYECKOW MOCYAOW M JabopaTOpHBIM
00OpyJI0OBaHUEM, a TaKXKe MpaBUiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJYYCHUI0 W COOMpaHUI0 Tra3000pa3HbIX BeEIIECTB (BOJAOpPOJa U KHUCJIOPOJaA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM [OJIEW PacTBOPEHHOTO
BCILIECTBA, IUIAHUPOBaTh W MPOBOJAWTh XHMHUYECKHE OSKCIEPUMEHTHI IO
pacrio3HaBaHWIO PACTBOPOB IWIEJOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;rakMmyc, heHondTanenH, METUIIOPAHXK U IPYTHUE).

K xoHIy 00ydeHus B 9 Kj1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XHUMUYECKHI 3JIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEILECTBO,
BAJICHTHOCTh, AJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas
peakiysi, XMuMUYECKasl CBsI3b, TEIIOBOM 3(PPEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, SIEKTPOJIUTUYECKAS IHCCOLMAIUS,
peakiuu MOHHOTO OOMEHa, KaTaIn3aTop, XMMHUYECKOE PaBHOBECHE, OOpaTUMBIC U
HeoOpaTUMbIe peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBJIEHHUE, aJJIOTPONHUS,
aM(pOTEepPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HWOHHAS, METAJTHYECKas),
KpUCTAJUTMYECKasl peléTka, KOppo3us METAJUIOB, CIUIABbl, CKOPOCTh XUMUYECKOU
peakunu, npeaenapbHo gqonycrumas konueHnTpauus [11K BemecTsa;



WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

UCIIONb30BaTh XMUMHUYECKYI0 CHMBOJMKY JUJIsl COCTaBiICHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPEENATh BAJCGHTHOCTh W CTENEHb OKUCIEHUS XHUMUYECKHX DJEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIAcCy COCAMHECHHWH 1o (opmysiaM, BHJ XHMHYECKOW CBs3M (KOBaJeHTHa,
WOHHAsi, METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps]] HOHA IO
XUMHUYECKON (hopMmysie, XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cMbIci  [lepmommueckoro 3akona J[. WM. MeHnneneeBa u
JEMOHCTPUPOBATh €ro MOHHMAHME: ONUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ileproguyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: pPa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpymnma)» u «rnobounas noarpynna (b-rpynna)», massie u
OOJbIIME MEPUOJbl, COOTHOCUTh OO0O3HAUYECHHS, KOTOpPbIE HMEITCA B
NEPUOJINYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOILIee YHUCIO 3JIEKTPOHOB U
pacrpeiefieHde UX IO JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3BMEHEHUH CBOKCTB 3JIEMEHTOB U UX COEJUHEHHI B MPEAEIaxX MajbIX NEPUOJIOB
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJacCU(PUIMPOBATh  XMMHYECKHUE  DJJEMEHThl, HEOPTraHWYEeCKHUe BEUIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BELIECTB, MO
TerioBoMy d(h(eKTy, M0 HU3MEHEHUIO CTENEeHEW OKHUCICHHS XUMHYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeU(UUECKUEe XUMUUYECKHUE CBOMCTBA
MPOCTBIX M CJOXHBIX  BENIECTB, TMOJTBEpKJas OMNHCAaHUE MpUMEpaMu
MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMUX XUMUYECKUX PEAKIU;
COCTaBIISAITh YPAaBHEHUS DJICKTPOJIUTHUECKON ITUCCOLMALMM KHUCIOT, ILIET04Yel u
COJIEH, TIOJIHBIE ¥ COKPAILIEHHBIE YPABHEHHSI pEaKI[Mii HOHHOTO 0OMEHA, YPaBHEHUS
peakluii, MOATBEPKAAIOIMIMX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U MEXKIY
BEILECTBAMHU PA3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHca ATHX PEaKIInii;

POTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCMMOCTH OT MX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUN B Pa3TUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peaKkIuu;



COOIOIaTh TIpaBWjIa TOJB30BAHHUS XHMHYECKOW TMOCYyA0H U J1ab0paTOpHBIM
o0opy0BaHUEM, a TaK)Ke MpaBuiIa OOpaIeHUs ¢ BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMUA 110 BBITIOJTHCHUIO JITAOOPATOPHBIX XHMHYECKUX OIBITOB TIO
TIOJIYYCHHIO M COOMPaHUIO ra3000pa3HBIX BEIICCTB (aMMHaKa U YIIICKHUCIIOTO T'a3a);
MPOBOJIUTh PCAKIHH, ITOATBEPKIAIOMINE KAYeCTBCHHBIM COCTaB Pa3IUYHBIX
BEIIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOANI-, KapOOHAT-,
docdar-, cwmkar-, cyiabhar-, THIAPOKCUI-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
U3YYCHHBIX METAJUIOB, IMPUCYTCTBYIOIINE B BOJHBIX PAacTBOPaX HEOPTaHUYCCKHUX
BEIIIECTB;

IMPUMEHSATh OCHOBHBIC OIICpPAIlMM MBICIUTEIBHON JIEITCIIBHOCTH — aHajlu3 H
CUHTE3, CpaBHEHHE, OO0OOIIEHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICIICTBCHHBIX CBSI3EH — /I M3yYCHHsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKITUH,
€CTEeCTBEHHO-HAyYHbICE METOJbI TIO3HAHMS — HaAONIOZIeHHWEe, HW3MEpeHue,
MOJICTUPOBAHUE, IKCIIEPUMEHT (PeaTbHBIN M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaeKkTpoHHbIE (HU(POBHIE)

KoHTpoJibHbIE IIpakTHYeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pazjen 1. [lepBoHayanbHble XUMHUYECKHE OHATHSA
Xumust — BaxkHas 0o0J1acThb
1.1 €CTECTBO3HAHMS U IIPAKTUYECKON 5 2 bubnorexa [IOK
' p https://m.edsoo.ru/7f41837c
NEATEILHOCTH YEJI0BEKA
bubmuorexa [JOK
1.2 B 15 1
CHICCTRA M XUMITICCKHC PeaKtiitd https://m.edsoo.ru/7f41837¢c
Htoro no paznemny 20
Pa3jen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BellECTB
51 Boznyx. Kucnopoa. Ilonsitie 06 5 bubnnorexka [JOK
' OKCHJaX https://m.edsoo.ru/7f41837¢c
Bognopona.Ilonsrue o kucnorax u bubnnoreka [JOK
2.2 8 1
COJISTX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACChI bu6mmoreka [IOK
2.4 . 11 1 1
HEOPTraHUYECKUX COENUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN

3.1

[Tepuonnueckuii 3aKOH U

7

bu6mmorexa [IOK



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

IIepnonnueckas cucrema
XHMHYECKUX dj1eMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma

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

XUMHYECKas CBA3b.

32 OriciTersio- 8 ngs?;;?:;(siggﬁmmﬂc
BOCCTAHOBUTCIIbHBIC PCAKIINN
bubanoreka [JOK
Hroro mo paszey 15 https://m.edsogru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
KonTpoabuble IlIpakTnyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [ToBTOpenue u yrioyOiaeHre 3HaHUH OCHOBHBIX 5 1 bubnnorexa [HOK
' pasnenos Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALH. 3 1 1 bubnnorexa [HOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' py - ~eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 Bubmmorexa LIOK
' PyHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepuCTHKa XUMHUYISCKUX
24 anemeHToB |V A-Tpynmel. Yriaepoa u KpeMHHMA 8 1 2 bubmmorexa [OK
' 20 PO EP https://m.edsoo.ru/7f41a636
U UX COCTUHEHUS
Hroro o pazneny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6mmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
2 B 1
3 QKHEHUIINe METAIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 bubnmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE 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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hdara uudgposbie
Tema ypoka Kourtpoabubie IIpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3ZHU 1 bu6mmoreka [IOK
yenaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2  lTlomstHe 0 MeTOmax MO3HAHUS B XUMHUU 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
ITpaktnueckas padota Ne 1 «IIpaBuia paboThl
3 B abopaTropuu U IpUEMBI OOpaAIlEHUS C 1 bubmorexa LOK
paTOp P patl https://m.eds00.ru/ffod23dc
1a060paTOPHBIM 000PYTOBAaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl 1 bubnuorexa [JOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Pa3nenenue
S5  cMmecell (Ha mpuMepe OUYMCTKH MOBAPEHHOMN 1 bubmorexa OK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBIH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnunorexa [JOK
XUMHAYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 | IIpocTsle U CI0XKHBIE BEIIECTBA 1 bubmorexa LOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 | ATOMHO-MOJEKVIISIPHOE YUEHUE 1 bubmorexa LOK
yIpHoe y https://m.eds00.ru/ff0d2d50
10  3aKoH MMOCTOSAHCTBA COCTABA BEIIECTB. 1 bu6mmoreka [IOK



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

Xumnueckas popmyia. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEIbHAA aTOMHAs Macca.

bu6mmoreka [IOK

1 OTHOCUTENBHAs MOJIEKYJIIpHAsE Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10JIs1 XUMHUYECKOTO dJIEMEHTA B bubmuorexa [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c

13 KonuuecTto BeniectBa. Mosb. Mossipras bubnmoreka [JOK
Mmacca https://m.edsoo0.ru/ff0d5230

14 DU3NYECKUE U XUMUYECKUE SBICHHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa

15 IIpr3Haku ¥ ycnoBus NPOTEKAHUS XUMUYECKHUX bubnuorexa [JOK
peakiui https://m.edsoo.ru/ff0d3al16

16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

17 BrrunciieHus Kojau4uecTBa, Macchl BEIIECTBA 110 bubmuorexa [JOK
YPaBHEHUSIM XUMHUYECKHX PEaAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakinuit

18 (COG,[[I/IH(I;HI/ISI, pa3noKeHus, 3a£emeHI/I5{, bubmorexa [JOK

https://m.edsoo.ru/ff0d3f34

oOMeHa)

19 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIIONEIUCT. bubnnorexka [JOK
O06o01IeHre u cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d40c4

20 KonTpomasnas padora Nel no teme «BemectBa bubnuoreka [IOK
Y XUMHYECKHE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. Cocta Bo3ayxa.

21 Knci}c;poz[ — 3JIEMEHT U IPOCTOE BCII.lIi]CCTBO. bubmmorexa [JOK

https://m.edsoo.ru/ff0d448e

O3oH

29 dusnvecKkue U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK

KHCJIopoJda (pCaKI_[I/II/I OKHCJICHUA, FOpCHI/IC).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

TTonsaTue 00 oxcugax

CrniocoObI noty4eHust KUCIopo/ia B

23 | mabopaTopuy U IPOMBIIIIEHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3pPeKT XUMUIECKON peaKInu,
24 | moHsATHE O TEPMOXMMHYECKOM yPaBHEHUH bubmmorexa [IOK
P yp : https://m.eds00.ru/ff0d4790
9K30- M SHJOTEPMHUUCCKHUX PEAKIIHIX
o5 TomnuBo (HedTh, yroib U MeTaH). 3arpsisHeHHE bubnuorexa [JOK
BO3/yXa, CIIOCOOBI €r0 MPeI0TBPALICHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3 o reme
26 | «Ilomyuenue u coOupaHue KUCIOPOIa bubmorexa LOK
y - P poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bomopoa — siemMeHT U MpoCcToe BENIECTRO. bu6mmoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
08 ®u3nyecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
Bojopona. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
29 I
OHATHE O KHCTOTAax 1 COIIX https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
30
CniocoOslI oTy4eHus BOAOPOa B TaO0OpaTopuu https://m.edsoo.ru/f0d4ddo
[Ipaxktrueckas padora Ne 4 o teme
31 «1P[0J1 YyeHue 1 12061/1 aHue BOJOpoJIa bubmorexa HOK
y . p AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYEHHE €r0 CBOMCTB»
bu6mmoreka [IOK
32 M I & . A
OJISIpHBIN 00BEM razoB. 3akoH ABOraapo httos://m.edsoo.ru/f0d542e
Brrunciienus 00b8Ma, KOJIHYECTBA BEIECTBA
bu6mmoreka [IOK
33 rasamo ero U3BECTHOMY KOJHYECTBY BEIIECTBA

WK 00bEMY

https://m.edsoo.ru/ff0d55a0
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Brrancnenus 00EMOB ra3oB 10 ypaBHEHHUIO

34 €aKIIM1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [JOK
peartt i https://m.edsoo.ru/ff0d5708
OTHOIICHU! T'a30B
35 dusuyeckne U XUMHUYECKUE CBOMCTBA BOIBI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 C i. 11 0
octaB ocHOBaHUH. [loHsATHE 00 MHAMKATOpaX httos://m.edsoo.ru/ffod59e2
Bopa xak pactBoputens. HacblleHHbie 1
37  HeHachllIEHHBIE pacTBOPBL. MaccoBas 10 bubmmorexa LOK
o P P A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTrueckas padora Ne 5 o reme
38  «lIpuroToBieHue pacTBOPOB C ONPEICIEHHON bubmorexa LHOK
p N B p p ) P https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBA
39 KonTtponpsHast padora Ne2 o reme «Kucmnopo. bubnuoreka [IOK
Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomy4yenne 1 XUMHYECKHE CBOMCTBA
41  KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TosrydyeHne U XUMHUYECKUE CBOWCTBA bubnuorexa [IOK
43 .
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
. bubmuotexa [JOK
45  TlomyueHne U XMMHUYECKHE CBOMCTBA KUCIIOT

https://m.edsoo.ru/ffOdfee2
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Counu (cpenHue): HOMEHKIIATYpa, CIIOCOObI

bubmuorexa [JOK

46
MOJTYy4YEHUS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka HOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 ['eneTnueckas CBsI3b MEXKIY KilacCaMH bubnnoreka [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49  OO6oOIIeHHe U CUCTeMAaTH3aIUs 3SHAHUI
H H https://m.edsoo.ru/00ad9ch2
50 Kontponbnas padota Ne3 no teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbIe TOMBITKA KIIACCH(PUKAITUU
51  xumuyeckux 3neMeHToB. [loHsTHE O rpymmax bubmmorexa LOK
' 124 https://m.edsoo.ru/00ad9ffa
CXOHBIX 3JIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
52  cucrema xuMmu4eckux daemMeHToB J[. U bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menpeneena
53  Tlepuonpl, rpymIsL, IO TITTBI bubmmorexa [JOK
PHOBL, TPYTHIEL, TOMPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnunorexa [JOK
H3otomnbl https://m.edsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX 0007I0YEK aTOMOB
55  snementoB Ilepuomnueckoii cucremsr J. U bubnnorexa [IOK
p o https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
. bubnmuotexa [JOK
56  ero monoxenwuto B [lepuonnueckoii cucreme /.

. Menneneesa

https://m.edsoo.ru/00ada824
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3nauenue [lepuoanueckoro 3akoHa st

57 paSBI/I}“I/Iﬂ i—Ia}H(H u nipaktuku. J[. . Mennaeneen 1 nggﬁfg;gﬁ}g 0adage
— yu€HBIi, Me1aror U rpaKJaHuH
58 DIIEKTPOOTPULIATETLHOCTH aTOMOB 1 bubnnoreka HOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 | MomHas XIMITIECKAT CBA3D L https://m.edsochru/OOada034
60 KoBaseHTHAs MOJSIPHAS XUMHUYECKAs CBSI3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaseHTHAs HEMOISIPHAST XUMHUYECKAs! CBSA3b 1 bubmmorexa LOK
https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 | Crenent oxncnenus 1 https://m.edsogru/OOadae28
63  OKHUCIHTEIIbHO-BOCCTAaHOBUTEIIHHBIC PEAKIIHH 1 bubmorexa LHOK
https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 = OKHUCIHTENIN U BOCCTAHOBUTEIH 1 https://m.e dsogru 100adb076
65 Konrtponsnas padora Ne4 o reme «CtpoeHue 1 bubnnoreka [JOK
aroMa. XMMHAYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6o0uieHue u 1 bubnnorexka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepsHblil ypok. O6001enue u 1 bubnuoreka [IOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHCTEMAaTHU3alMS 3HAHU N https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrtpoabubie IlpakTnueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3akoH. [lepuoanueckas
bu6mmoreka [IOK
1 cHUCTeMa XMMUYEeCKHuX 3j1eMeHToB /. U. 1
https://m.edso00.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LOK
p P https://m.edso00.ru/00adb6b6
MIePHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMUYECKOM CBSI3W U THUIIBI 1 bubmuorexa [JOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no reme

5 «IloBTOpEHUE U yriTyOieHHe 3HaHU 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»

6 Krnaccudukanys XuMHUecKUX peakluii mo 1 bubnnorexka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOM pPEaKIUU.

7 [ToHsITHE O TOMOTE€HHBIX U TE€TEPOT€HHBIX 1 bubmmorexa [JOK

P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.
3 @DaxTOopHl, BAUSIOLUIUE HA CKOPOCTh 1 bubnuorexa [IOK

XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuun https://m.edsoo.ru/00adcade
Teopus 37EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [IOK

10
CunpHBIC U ClIa0bIC AJICKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peakIun bubmmorexa [IOK

yp peaxi https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN
12 B cBere npeacTaBlIEHUNA 00 Bubmaorexa ITOK
ped . https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOU TUCCOITUAITIU
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13  mpexcraBieHuit 00 IEKTPOIUTUYECKOM bubnmorexa LOK
pea p https://m.edsoo.ru/00add8bh2
JIUCCOLIMALIAN
14  TloHsTHe O THAPOIU3E COJIEH bubnmorexa LOK
P https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15  O06o0ueHue 1 cucreMarn3anus 3HaHui
m & https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenue bubnnorexka [JOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17  «DaexTpoauTryeckas JUCCOLAAIINS bubmmorexa LOK

P a AT https://m.edsoo.ru/00addecO
XUMUYECKHE peakllii B PaCTBOPAX»

18 OO6mrast xapakTepuCTHKA rajJOTeHOB. bubnunoreka [JOK
XHMMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojssHas KHCIIOTa,

19 XI/IMII/DIquIiII/Ii:3 CEOﬁCTBa HOJIYyUEHHUE bubnmorexa LIOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTuyeckas padora Ne 2 o Teme bubnnorexa [JOK

«HonyquI/Ie COJISTHOM KHCJIOTBI, U3YUYCHUC eé

https://m.edso0.ru/00ade348
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CBOWCTB»

Brrancaenus mo YPaBHCHUAM XUMHWYCCKUX

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B bubmmorexa [JOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
rpYHIbI https://m.edsoo.ru/00ade64a
AToTpornHbie MOAU(DHUKAIINH CEPHI.

23 Haxoxcr;[eHHe cephbl I/I(beé COG,Z[I/IHCFI)-II/Iﬁ B buGnnorexa LIOK

p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopo, ctpocHHe, (U3HUECKUC U bubnnoreka [JOK
XUMHUYECKHE CBOKMCTBA https://m.eds00.ru/00ade802

o5 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE bubnnoreka [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHMMHMYECKHUE PEAKIUH, JIEKAIME B OCHOBE

26 MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4YeHUS bubnuorexa [JOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIllel Cpeibl COeTUHEHUSMHU CEPhI

97 Brruncienne MaccoBOM TOJIH BEIXOOA bu6mmoreka [IOK
MIPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1eMeHTOB V A-

28 | rpynmbl. A30T, pacIIpOCTPAHEHHE B IIPUPOJIE bubmorexa LIOK

Py ' » pactipoctp . PHpOe, https://m.edsoo.ru/00adeea6
(du3nyecKre U XUMHUIECKIE CBOHCTBA

29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubnuoreka [IOK
CBOWCTBA, NIOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

30 | «llomyueHue aMMuaka, U3y4eHHE €ro bubmmorexa [OK

. y 13y https://m.edso00.ru/00adf180
CBOMCTB»
31 | A3zoTHas KuCIOTa, €€ (hU3UIeCKHe U bubnmuotexa [JOK
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XMMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATBHBIX YIAOOPECHU.

bu6mmoreka [IOK

32 XHUMHYECKOE 3arpA3HEHUE OKPYIKAIOIIEH https://m.edso0o.ru/00adf518
Cpeabl COeIMHEHHMSIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33  kucnorta, pU3NYECKHe U XUMHUYECKUE bubmorexa HOK
L https://m.edso00.ru/00adf68a
CBOWCTBa, MOJyYCHHE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 | MuHepalbHBIX y0OpeHuil. 3arps3HeHue bubamorexa LTOK
. https://m.edso0.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
35 VYruepoa, pacupocTpaHEeHUE B IPUPOJIE, bubnnorexa [HOK
(hU3MYeCKre U XMMUYCCKHNE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yraepona, ux Gpusnueckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuorexa [JOK
po0JIeMbl, CBSI3aHHBIE C OKCUIOM YTJIEpOIa https://m.edsoo.ru/00adfebe
(Iv)
N bubmuorexa [JOK
37 | Yromeras KnCiOTA K €8 Coxn https://m.edsoo.ru/00ae006¢
[IpakTnueckast padora Ne 4 o Teme
38  "llomyueHHe YyIIEKHUCIIOTO Ta3a. bubmmorexa [JOK
https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha kapOoHaT-HOH"
39 IlepBoHauabHBIE TOHATHUS 00 OpPraHUYECKUX bubnuoreka [IOK
BEILIECTBAX KaK O COEAMHEHUX YIIepoaa https://m.edsoo.ru/00ae054e
. bubnmnoreka [JOK
40 Kpemmuii it ero coeanmenns https://m.eds00.ru/00ae080a
41 ITpakTuyeckas padora Ne 5. Pemenue bubnnorexa [JOK

OKCIICPUMCHTAJIbHBIX 3a/]a4 1O TCME

https://m.edsoo.ru/00ae0bf2
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«BaxHelIe HeMeTaJIbl U UX COEIMHEHU

KontponbHas padota Ne3 no teme

bu6mmoreka [IOK

42 «Baxxueinme HeMETaJUIbL U UX COCIUHEHUS)) https://m.edsoo.ru/00ae0el8
OO61as xapakTepucTUKa XUMUYECKUX

43 3JIEMEHTOB — MeTaJuIoB. MeTamueckas bubnmoreka [JOK
CBSI3b M METAJUTMYECKAs] KPUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. @uU3nyYecKue CBOWCTBAa METAIIJIOB
XUMUYECKUE CBOWCTBA METAIIJIOB.

44  DneKTpOXUMHUYECKHUI psill HAPSKEHHIA bubmorexa LHOK

https://m.edso00.ru/00ae1156
METaJJIOB
OO0mmue criocoObl MOTYYeHHUS METAJLIOB.

45 CrmuiaBbl. Beranciienus o ypaBHEHUSIM bubnuorexa [JOK
XUMHYECKUX PEaKIUui, eCIu OJUH U3 https://m.edsoo.ru/00ael1156
pEeareHToB COACPKUT MPUMECH

46  TlonsiTHE O KOPPO3UH METAIIIOB bubmorexa LHOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 Hlenounpie MeTans: https://m.edsoo.ru/00ae14b2

48  Oxcuabl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmmorexa [OK

https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIUIBI — KAIbLUN U bubnnorexka [JOK
MarHum https://m.edsoo.ru/00ae15e8

50 | Baxueiimme coeqUHEHUS KA bubmmorera [TOK

https://m.edsoo.ru/00ae15e8

51  OO6o0meHue u cucTemMaTH3alus 3HaHUK

n " bubnmoreka [JOK
52 JKécTrocTh BOIBI M CIIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ae 1886
53 | IIpaktuueckas padora Ne 6 1mo Teme bubnmuotexa [JOK
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"YKé&cTkocTh BOJBI U METO/BI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8

. bubmuorexa [JOK
°4 | Amomunni https://m.edsogru/Oan1064
55 AMpoTepHbIE CBOIICTBAa OKCHJIA U bubnuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
26 | Hexeso https://m.edsogru/Oan1d86
57 Oxcunspl, TuIpoKcH bl U conu xxenesa (1) u bubnmnoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 | O0OoOmieHne U cucTeMaTU3alysl 3HAHAI
[IpaxTnueckas padora Ne 7. Pemenue
59  sKCIepUMEHTAIBHBIX 3334 10 TEME bubnnorexa [IOK
«BaxkHEeNIMe METAIUIBI U UX COETUHEHUS https://m.eds00.0u/00ae3de8
BbruuciieHus mo ypaBHEHUSIM XUMHUECKUX
€aKIIHii, €CITU OJIMH U3 PEarcHTOB JIaH B
60 11?136I,IHTI<e 17001 cozfepx(HTI;pHMecn. " Bubmmorexa LIOK
BrIdrcieHus: MacCoBOil TOJIM BBIXOAA https://m.eds00.1,/00ae1 750
MIPOJIyKTa peaKiuu
61  OO6oOmieHue u cucTeMaTu3anus 3HaHUN
62 KonTponbnas padota Ne4 o teme
«BaxxHelime MeTauIbl U UX COSIMHEHHSD)
63 BemectBa u Matepuainbl B TOBCETHEBHOM bubnunorexa [JOK
YKU3HH YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAOLIEN bubnuotexa [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Posb XxvMuM B pelIeHnH 3KOJIOTHYECKUX bubnuotexa [JOK
npoOiem https://m.eds00.ru/00ae4270
66 | PesepsHbIi ypok. O000ICHHE 1 bubmmoreka [JOK
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cUCTeEMAaTH3alud 3HaAaHUN

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

67 PesepBHbIil ypok. O600IeHHE 1 1 bubnunoreka [HOK
cUCTEMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O6o0mienue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Pabouas nporpamMma opueHTHpPOBaHa HA UCIIOIb30BaHUE YUEOHUKOB:

1. T'a0puensin, O. C. Xumus. 8 knacc: yueobnuk / O. C. I'abpuenss. — 3-¢ u3n.,
nepepad. — M.: Jlpoda, 2019. — 287, [1] c.: un.

2. 'adpuensin, O. C. Xumus. 9 xnacc: yueonuk/ O. C. ['abpuensH. — 5-e usm.,
crepeotun. — M.: [poda, 2019. — 319, [1] c.: n.

JAOMOJTHUTEIbHOU JIUTEPATYPHBI ISl yYAIIUXCH:
1. Xumus 8 xinacc. Pabouas tetpans. ['abpuensn O. C., Smykosa A. B. — M.:
Hpoda, 2005. — 176 c.
2. Kuwm, E. 1. Xumus. 8 kinacc: pabouas terpaab Kk yueonuky O. C. ['abpuensina. —
Caparos: Jlunein, 2005.
3. Xumus 9 knace. Pabouas terpanp. ['abpuensa O. C., Amykosa A. B. — M.:
Hpoda, 2005. — 175 c.
4. Terpaab nist 1a00PATOPHBIX OMBITOB M MPAKTHYECKUX padboT k yueoHuky O. C.
["abpuensna «Xumus. 9 knace» 'abpuensn O. C., Smrykosa A. B. — M.: [lpoda,
2006. - 112 c.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA
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oOmreoOpa3zoBaTenbHbIX yupexaeHuil. — M.: JIpoda, 2006. — 78 c.;

2. COOpHUK MaTepUaJIOB 0 peanu3aiuu GpeaepaabHOro KOMIIOHEHTa
roCyJIapCTBEHHOTO CTaHapTa o01iero oopasoBaHus B 0011e00pa30BaTEIbHBIX
yupexaeHusx Bonrorpaackoit o6nactu. — Bonarorpan: Yuutens, 2006.

3. I'abpuensn, O. C. HactonpHas KHUra yaurtesns. XuMus. 8 KIacc: METOJIUYECKOe
nocobwue. — M.: Jlpoda, 2002.
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["abpuensna. — Capatos: Jlumeii, 2004.
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