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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeasLHON IPOrPaMMBbl OCHOBHOTO 001IIeTr0 00pa30oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNIbHBIX Opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMHUH Oa€T TPEACTABICHHE O IENIAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT PpacHpeeICHUE €ro Mo KilaccaM U CTPYKTYpPUPOBAHHUE IO
pazzenaM M TeMaM IMpOorpaMMbl MO XHMHH, ONPEACTACT KOJIMYECTBEHHbIC U
Ka4eCTBCHHBIC XapaKTePUCTUKHU coAepKaHusl, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro IMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolmuxcs, ONpeaAc/sieT BO3MOXXHOCTH IpeaMera s
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOHN 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed U3ydeHUsl TpeaMeTa U OCHOBHBIX
BHUJIOB Y4EeOHO-ITO3HABATEIILHOW JCATECIBHOCTH OOYYaroIIerocs I10 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILICHUSIX
DHEPIUU M 00 SBOJIIOIIMU BEIISCTB B IPHUPOJIEC, O IMYTAX PEIICHUS TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXKHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYpPbI JMYHOCTH, €€ 0011l 1 PyHKITMOHAIILHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOW y4eOHOW  JCesATEeIbHOCTH,
OKCTIIEPUMEHTAJIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHANBHOMN JIeATEILHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
1I€JIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MIPUPOILI M YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUH €CTECTBEHHO--HAYUYHON IPAMOTHOCTH O0YYaIOIIUXCS,;



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

JlanHbple HampaBiieHUs B OOYYEHHH XHMHHM OOECIEYMBAIOTCS CHEIU(UKON
colepkaHusi  y4eOHOro  MpeameTa, KOTOpbIM  sBIAETCS  IEeAaroruuecku
aJanTHPOBAaHHBIM OTpaKeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIAEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHu€ CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepunoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCI HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JPYyroMy, BBIONHIS (GYHKIUA OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XUMHUU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABISAIOLICH HAYYHOU KapTUHBI MUpPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3yueHue XMMUU MPOUCXOAUT C TMPUBJICUCHUEM
3HAHUW U3 paHee U3YUCHHBIX YUEOHBIX MpeaMeToB: «OKpYKaOUUA MUDPY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YeJOBeKa M KaK OJIHOIO W3 KOMIIOHEHTOB MHPOBOUM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOLIEHMM K HAyYHbIM METOJaM I[I03HAHWS IpPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TO3HABATEJIBHBIX YMEHHUHN U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHs C BELIECTBAMHU B
MOBCEIHEBHOM JKU3HMU.

[Ipy M3yyeHun XMMUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBHSM KU3HU;

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

— obecrieueHne yclIoBUH, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOIUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKPYXAaIOIIEr0 MHpPA, MCHOJIb3Yysl 3HAHUSA W OMbBIT, MOJYYEHHbIE MPU H3yYECHHH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaroluxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHUMAHUsl LEHHOCTH XUMUYECKUX 3HAHUM MJig BBIPAOOTKH HKOJIOTHYECKU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALUM K OOYyYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOQuiIs W HANpPaBICHHOCTH JATbHEHUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (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 YEIOBEKA. XMMHS B CHCTEME HayK.
Tena u BemjectBa. PDu3HWUECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust cMecei.

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

Xumunyeckasi ¢opmyna. BaaeHTHOCTP aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAast Macca. MaccoBasi 10J1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTMHEHUMN.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KEHHUsI, 3aMEICHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHUYECKUX BELIECTB, HAOJIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XUMHYECKUX (TOPEHHUE CBEUU, MPOKATHBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKMCAHWE MPU3HAKOB IMPOTEKAHUsSI XMMHUYECKHX peakluil (pasiioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YE€HHUE CIOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHHE,
BBITIApUBAHUE, AUCTHLISAIUSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKHU TTOBApECHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUE  PEe3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxxHelue npeacTraBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3ieMeHT W mpoctoe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xuciopoga. CrnocoObl



MOJIy4eHHUST KUCIopoda B Jabopatopuu W TpoMbINUIeHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb M METaH. 3arpsA3HCHHUE
BO3]lyXa, YCWJICHHE MapHUKOBOI0 3 eKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemMeHT m mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

MonspHabiii 00bEM razoB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckrue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpoJie U B KU3HU 4elloBeka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHre NpUpPOIHbIX BoA. OXpaHa U OYMCTKA NPUPOTHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

OcHoBanusi. Kimaccudukanuss ocHoBaHMM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

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

I'eHeTnueckas CBs3b MEXKY KIaCCaMU HEOPIraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAEPKAHUS KUCIOPOJa B BO3yX€E, MOJIYyUYCHHE,
coOupaHue, pacro3HaBaHUE MW U3YyUYCHHE CBOMCTB KHUCIOPOJa, HaOMIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MoXkapa), O3HaKOMJIEHHe C oOpasllaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, IMOJydY€HHE, COOWMpaHHUE, PACIIO3HABAHUE W HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoeicTBre Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEJOBAaHUE OCOOCHHOCTEM pAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON
MAaCCOBOM JIOJIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXXHO HCIMOJIb30BAaHUE BUJICOMATEPUATIOB),



UCCJIEIOBaHNE O0pa3l0oB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3aumozeiictBusa okcupa menu (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpa3aluH, MOJyYEHHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJIHOTO METaJJIa IPYTMM W3 PacTBOpa COJM, PELICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MenageneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIACCUPUKAIIMU XUMHUUYECKUX dJeMEHTOB. [loHsaTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynibl. OU3WYECKUI CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAaep. M3oronsl. OnexkTponbl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpymaM U Mepruoam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAsi) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIIEHUs K BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3yueHHEe OOpaslloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mexcnpeomemmoie céazu



Peanuzanus MeXNpeIMETHBIX CBs3€M MpU U3YUYEHHM XUMHHM B 8 Kilacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: Hay4HbIN (akT, TUNoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUNIHOCTh, HAOIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHU, KOCMOC, IIaHEThI, 3BE3/1bl, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOMAOB, Kaiuus, Kalblusi M HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

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

Knaccudukaimsa XuMAYeCKUX peakivii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIJIOBOMY 3(]deKkTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[TonsitTue 0 cKOpoCTHM XUMHUYECKOW peakiuu. [loHsTne 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE O XMMHUYECKOM paBHOBecuU. DakTOpBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJICKTPOHHBINM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUW C HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALUU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMH4eckoil cBsizu. Crenens aucconuanuu. CUIbHBIE U ClIa0ble 3JEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YypaBHEHUs peakiuidl. CBOICTBA KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiini Ha HOHBL. [IoHSATHE O THapOoIN3Ee COoNEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakIuu
OT BO3JICUCTBUS PA3JIMYHBIX (PAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOPOB BEUIECTB, IMpOLECCa JUCCOUUAIMUA KHCJIOT, WIEJI0YEe H COJeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaliOB), TMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuu HMOHHOro  oOMeHa
(oOpa3oBanue ocajika, BbIJIEJIEHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiuu pasfioKEHHUs, COCUHEHMS ), paclo3HABaHUE HEOPraHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX pPEAKIMd HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepucTtuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTeneHU okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha MpPUMEpEe  XJopa
(B3auMOJIEHCTBUE C METaUIaMU, HEMeTa/UlaMH, MIeo4amMu). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHW3M YeEJOBEKa. BaxkHeWmme XJIopuabl U UX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAM(DUKAIINN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBOMCTBa. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST KJlacca KHUCJIOT U cruenududeckue). XUMHUYECKHUE PEaKIIUH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoTel. Coam CEpHOM KUCIOThI, KAUECTBEHHAs pEaKLMs Ha



cyabdar-uoH. HaxoxaeHue ceppl u €€ COCOIWHEHHN B MpUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHMSIMH cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIICHUSA. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. KpyroBopot a3ora B mpupone. AMMHUak, ero
busznyeckrue u XMMHUYECKUE CBOMCTBA, MOMyueHne U mpuMeHenue. Coau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas: peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoyydyeHue, (PU3NYECKUe U XUMUUYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHME HUTPATOB M COJIEW aMMOHUSL B KauyeCTBE MHHEpAJIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3AyXa, MHOouBbl U BoxoémoB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, PU3NIECKUe U XUMUIECKUE CBOICTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 31emMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, PACIPOCTPAaHEHUE B TNPUPOJE, (PUIUYECKUE U XUMHUYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriaepoja, ux
du3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rnobanbHOrO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUECKUe U XUMHYECKHE CBOMCTBA,
nojiydyeHue W mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
IPOAYKThI WX mepepaloTku (OE€H3UH), UX POJb B OBITY M HPOMBILIIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIECTBAaX: KMpax, OejKax, yriieBojax — U ux
poiM B JKM3HM YeEJIOBeKa. MaTepuallbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHUs B mnpupoge. OOmme mnpencTaBieHus o0
okcusie kpemaust (IV) u kpemuueBoi kucnore. CUIMKAThl, UX UCIOJIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KEpaMmHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30B HEOPTAHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMUA HA XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMNE (PU3NUECKHE M XUMHUYECKHE CBONCTBA
rajJjoreHOoB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHACOMATEPHUAIOB),
O3HAKOMJIEHME C 00pa3lamMu XJOPUAOB (TaJOr€HUJ0B), O3HAKOMJIEHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOIEHUE TIpoliecca O0yTIMBaHus caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YCHHE XUMHUYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cyJibdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa MU HUX COCAMHEHHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX YIOOpEHUM, MOTydYEeHHE,
coOupaHue, paclio3HaBaHHE W H3yYEHUE CBOMCTB aMMHakKa, MPOBEJACHUE
Ka4eCTBECHHBIX PEaKIMi Ha MOH aMMOHMS U (ochaT-uoH U HU3yUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX PpEIIETOK anMasza, Tpaduta, ¢QyuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  afCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM W
YCTPOMCTBOM NPOTHBOra3a, MOJy4eHHE, COOMpaHue, paclo3HaBaHUE U H3yUYCHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBEICHUE KAaueCTBEHHBIX pEaKinil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJUKATHOM MPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTATbHbIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmogmyeckol cucteMe XUMHYeCKHX dieMeHtoB JI. M.
MeHnneneeBa u cTpoeHus: aToMoB. CTpO€HHE METAIUIOB. MeTammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEImETKa.  DJIEKTPOXUMHUYECKUU  psij
HaMpsHKEeHUH MeTawoB. OU3NYecKue U XUMUYECKHUE CBOWCTBA MeTaiioB. OOmue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CrjaBel (CTajib, YYTyH, JIOPaTIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTambl: nonoxeHue B llepuoanueckon cucteMe XMMHYECKUX
sanemeHntoB /. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJCHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U



TUJIPOKCUABl HATpuss W Kanusa. [IpuMeHeHne 1IEeIOoYHBIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAUIbI MarHMid M KalblMH: IIOJIOXKCHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
HX aTOMOB, HaxX0XJAeHUE B IIpupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHHUs Kalblus (OKCHUJA, THUIPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aToma, HAXOXIACHUE B Ipupone. PuU3ndeckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cuctemMme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCHIbI, THAPOKCHIBI M con xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
HCIIOJB30BaHUE BHJEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIh30BaHUE BUJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHANIOB), TPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMK HA MOHBI: MarHusl, KIbIHS, aJIOMHHUS, [UHKA, KEJe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIIBHBIX 3a71a4 Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momolb mnpu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAoUeH cpeanl (MpeaenbHasl IO0MyCTUMast
KOHIIeHTpalus BemecTs, nainee — [1/IK). Ponb xuMuu B pemieHu# 3K0JI0THYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIUIaBBl METAUIOB, MOJIMMEPHBIE
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€d MpH WM3ydeHHMH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAay4HOT'0 IIUKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUSA: HAYYHBIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCupuKalusi, TNEepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaJUOAaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsii, MPOBOJHUKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, Ia3, pacTBOP, PACTBOPUMOCTb, KPUCTAJIMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00pEeHUs, MUKPOIJIEMEHTHI, MAKPODJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpanbl, TOPHbBIE MOPOAbL,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOYyYEeHHUS XUMHUU B €IUHCTBE Y4EOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYarOIIUXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHMMAaHUs 3HAYEHUS XUMHYECKOW HAyKd B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHJAAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpPOIleCCe OTOM y4eOHOW NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEJCHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU WU COCTABISIOLINEC
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

IT03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIyYCHHE HOBBIX 3HAHUM IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITETbHOM paboOThl € y4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOil, MOOCTYIHBIMU TEXHHUYECKHMMH CpEJACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUIO U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPAaBICHHOCTH U YPOBHA OOy4Y€HUS B
JIaIbHEHIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBuUi O€30MaCHOCTM Tpu  OOpalleHUu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUs MPEJAMETHBIX 3HAHUUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHuUs C YYETOM JIUYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEHON npo(eCCUOHATIBHON EATEIbHOCTH U Pa3BUTHUsI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU L€JIeCO00pa3HOE OTHOIIEHHWE K NpPHUPOJIe KaK MCTOYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro o0Opas3a >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyaLIUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU NU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KyJbTYpbl, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTed HUX pEelIeHUsi MOCPEICTBOM METOJ0B XHMMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHHSI PYKOBOJCTBOBAaTHCA UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yJbTaTOB BBIIEISAIOT 3HAYMMBIC TS
(GbopMUpOBaHHS MHPOBO33PEHHUS OOIEHAy4YHbIE TMOHATHS (3aKOH, TeOopus,
IOPUHLMKII, TUIIOTE3a, (PaKT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YueOHbIE NeCTBUS (IO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBuA:

YMEHHS HCIMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUi,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHME TMPUMEHSATH B TIpoIlecce MNO3HAHUS TOHATUS (MIPEIMETHBIC U
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XMMHYeckas (opMmyla M YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJIECIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepU30BaTh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUHS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETCHUE OMbITa 110 ITUIAHUPOBAHUIO, OpPraHU3AIlMd W TIPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEeHHe HaOMoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIU3UPOBATH W HWHTEPIPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl JIUTEpaTypa XUMHYECKOTO COAEpKaHUsA, CIPABOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3INYHbIE METOJbI M 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIA, MPUOOPETEHHUE OIbITa B
00JaCTH  MCMOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOWpaTh ONTUMANBHYIO (pOpMYy MpecTaBieHUss HHPOPMAIH U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaull HECIO0KHBIMU CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipoliecce Yy4yeOHOH U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa Ha COCTOSIHHE OKpYXaroumed MNpUpOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juajiora W (MiIM) JTUCKYCCHM) IO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS MPEI0KEHHOM 3a]auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHBbIE  pe3yJbTaThbl  IO3HABATEJIbLHOU
JEATEIbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MIPOCKTA);

yMEHUsI Yy4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyxeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHMBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 33JIaHUU.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJbTaTOB II0 OCBOEHHUIO 005A3aTE€IHLHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIFOT: OCBOEHHBIE OOYYaIOIIMMKCS Hay4yHbIE€ 3HAHMS, YMEHUS M CHOCOOBI



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

K konIy oOydenus B 8 kj1acce npeiMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKHUX IOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKalus peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIII0BOU 3(DEKT peakiiui,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs U HEMOJSIpHAsh KOBAJICHTHAsI CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BAaTh XUMHUUECKYIO CUMBOJIUKY JIJIsl COCTaBJIEHUs (hOPMYJT BEIIECTB
Y YPABHEHUM XUMUUYECKUX PEAKIINN;

e OTIPE/ICNIATh BAJICHTHOCTH ATOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbicn Ilepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTajpo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmuuHyto ¢opmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomnueckas cucrteMa XuMHUYeckux diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsif sAapa, OOIIee YHCIO SIEKTPOHOB
U pacIpeie]ICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJIacCCU(ULIUPOBATh XHWMHUYECKUE JJIEMEHTHI, HEOPTaHUYECKUE BEIECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBONCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IMYHBIX yCIOBUSIX;

¢ BBIYHCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (OopMyse COEIUHEHMS,
MaccoBYIO JIOJIIO BEIIECTBA B pPacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMHUECKON peaKInu;

o IPUMEHATH OCHOBHBIC OTEPAIIUN MBICTUTEIFHON NEATEIHbHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE NPUYMHHO--CJIEACTBEHHBIX CBSI3€d — ISl M3YUYEHUs CBOWCTB
BEUIECTB M XUMHUYECKHUX pEaKluid, €CTECTBEHHO-HAYYHbIE METO/bI
Mo3HaHWs — HaAOIMIOJeHNE, H3MEpPEHHe, MOJACIMPOBAHUE, IKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

e CJICZIOBATh MpaBUJIaM IOJIb30BAHUSI XMMHUECKOHN MOCYI0i 1 1a00paTOpHBIM
o0opyJOoBaHUEM, a TaKXe ImpaBuiIaM oOOpalleHus C BeElIeCTBaMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPaHUIO Tra3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAEIEHHON MACCOBOM J0JIEM PACTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH
U IPOBOJIUTh XMMHUECKHUE SKCIIEPUMEHTHI IO PACMO3HABAHHUIO PACTBOPOB
HIeJI0Yel U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIakMyc, (eHosdTaneunH,
METUJIOPAHXK U IpyTHE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUYaIOIIUXCSI YMEHHIA:

e PACKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHUX TMOHATUN: XUMHYECKUI
DJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHCIICHUS, XUMHUECKasi peaklnsi, XUMUYECKasi CBsI3b, TEIUIOBOM 3deKT
peakuuu, MOJb, MOJISIPHBIM  00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, BJCKTPOIUTHYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTtop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAIUIMYecKas pemeéTka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKkUuu, MPEAEeIbHO OIyCTHUMAas
koHuentpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJICHTHOCTh U CTEMNEHb OKUCJICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmylsiaM, BUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpbiBaTh cmbica Ilepmommueckoro 3akona JI. WM. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoguyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOIbl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npezjenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, N0 TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHUYECKUX IJIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIIME M cHelUpUYECKUe XUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
npuMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIMALIMU KUCIIOT, ET0UeH
U COJIEH, MOJIHbIE U COKpAIIEHHbIE YPABHEHUS! peaKUii MOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOITBEPKIAOININX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3M MEX]Ty BEIECTBAMH PA3INIHBIX KIIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
TTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCa dTUX PEaKIIHi;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBHUCHMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYMCJISATh OTHOCHTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 10 (OpMyJie COCAUHCHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOpE, MPOBOAWTH PACUETHI II0
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONTIOAATH TIpaBUJjIa TIOJI30BAHUS XUMUYECKOHN MOCYI0N W J1a00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIMSIMH TI0 BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMUYECKAX ONBITOB 10 TOJYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o MPOBOJINTH PEAKITNH, TTOATBEPKIAIOIINE KAUYSCCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OTIEPAIIUU MBICIUTEIBLHON JEATCIPHOCTH — aHAIM3 U
CHUHTE3, CpaBHECHHE, O0000IIEeHWe, CHCTEMAaTHU3allii0, BBISABJICHHUC
MPUYUHHO-CJICACTBEHHBIX CBSI3¢H — JJII M3y4YCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHHe, MOJCIMPOBAaHUE, SKCIECPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaumenoBanmne pa3ae/ioB U

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

IIpakTHYeckue

DJIeKTpPOHHbIe (LM (pOBbIE)

n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Pasnen 1. [lepBoHayanbHble XUMUYECKHE OHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
BemecTBa u XumMuieckue bubnuorexa [JOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
51 Boznyx. Kucnopoa. Ilonstue 6 bu6muoreka [JOK
' 00 oKkcuaax https://m.edsoo.ru/7f41837c
Bonopona.Ilonstue o kucinorax but6mmoreka [IOK
2.2 8 1
1 COJIAX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenneneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN



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

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK

3.1 7
XUMUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBI3b.
3.2 OKHUCIATEILHO 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE BpeMst 3 Bubmiorexa OK
p P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mt P Konrtpoabubie | IlpakTuueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [ToBTOpenue u yriryOiaeHue 3HaHUN 5 1 Bbu6mmoteka [JOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHS. 8 1 1 bubanorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapakTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapakTepUCTHKA XUMHYECKUX
2.2 BJICHI\ieHTO]? VIA?r nirbl. Cepa u eé 6 Bubnuorexa [IOK
' py - ~CP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO011ast XapaKTepPUCTHKA XUMHUECKUX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubnmorexa LHOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
2.4 snemedToB IVA-rpynnel. Yriepon u 8 1 2 bubmmorexa TIOK
' . PYIHIBL p https://m.edso00.ru/7f41a636
KPEeMHHUH U UX COCTUHEHUS



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

Hroro no pazaeny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU A

3.1 OO6mue cBoiicTBa METaIIOB 4 ];::[ZH/PII;T:;?(EIS/I; 113636
3.2 Bakneiiime MeTauibl ¥ UX COSIUHEHUS 16 Eg{i?ﬁfg;gﬁﬁ 412636
Htoro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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