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MHNOACHUTEJIBHASA 3AIITUCKA

[Iporpamma 1o XMMHHU OCHOBHOT'O 00111er0 00pa3oBaHus (YriyO0iaEHHbBIN ypOBEHb) COCTaBICHA Ha OCHOBE
TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeibHOM NpOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBanus, npeacrasieHHbIXx B PI'OC 00O, ¢ yuerom denepanbHOi paboueil mporpaMmbl BOCIUTAHUS .

[Iporpamma mo xumuM pa3paboTaHa ¢ IEIbI0 OKa3aHUS METOAMYECKON MOMOIIM YUYUTETIO0 B CO3JAaHHUU
paboueii mporpaMMsbl IO y4eOHOMY MTPEIMETY.

[Mporpamma mo xuMuM AaéT TPEICTABICHHE O LENAX, oOmEel crparermu OOy4deHHs, BOCIUTAHHS W
pa3BUTHsl OOydaroluXcs CpeACTBAMH Y4eOHOTO MpeaMeTa, OmpelenseT o0sA3aTelbHOE IPEIMETHOE
COIEpXKaHMWEe, €ro CTPYKTYpy IO pasjelaM H TeMaM, paclpeleleHHue M0 KiaccaM, PEKOMEHIYeMYIO
MOCIIEIOBATENILHOCTh M3YUEHUSI XUMHUU C YYE€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH
y4eOHOro mpoliecca, BO3pPAaCTHBIX OcoOeHHOcTel oOywaromuxcs. B mporpaMMe mo XUMHMM YYMTBHIBAIOTCS
BO3MOXXHOCTH y4eOHOrO TpeaMera B  peanu3alud TpeOOBaHWA K  IUIAHUPYEMBIM  JIMYHOCTHBIM,
MeTanpeIMeTHbIM U MPEIMETHBIM pe3yibTaTaM 00ydyeHHs U B (OPMUPOBAHMUM OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATEIBHOMN JEATETLHOCTH 00YUaIOIerocs: 0 OCBOCHHUIO YYEOHOTO CO/IEPIKAHUS.

W3yuenne XuMuM Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs OPUEHTHPOBAHO Ha OOMIEKYIBTYpPHYIO
MOJIFOTOBKY, HEOOXOAMMYIO ISl BEIPAOOTKH MHPOBO33PEHUECKHX OPUEHTUPOB, Pa3BUTHUSI MHTEIUIEKTYalbHBIX
CHOCOOHOCTEH M MHTEPecOB OO0YYalOIUXCs, Ha NPOJOJDKEHHE OOy4eHHMs Ha YpPOBHE CpEJHEro oOIIero
oOpa3oBaHusl.

3HaHUWE XUMHUHM CIYXHUT OCHOBOM JUIsi (OPMHPOBAHUS MHUPOBO33PEHHUS OOyYarollerocsi, €ero
NpPEJCTaBICHUA O MaTepUANTbHOM E€IUHCTBE MHUpA, BAXKHYI0 pOIb WrpaloT (GopMupyemble XuUMHEH
NpEeJICTAaBICHHS O MPEBPAILEHUSX SHEPTrUU U BEUIECTB B MPHUPOJAE, O MYTSIX PELICHUs Tao0ajbHBIX MPOOIeM
YCTOMYMBOIO pPAa3BUTHUA 4YENOBEUECTBA — CHIPHEBOM, DHEPreTHMYECKOW, IPOJOBOJILCTBEHHON MpobieM,
MPOOIJIEMBI SKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIEM 3APaBOOXPAHCHHSI.

N3yuenune xumuu:

CHOCOOCTBYET pealin3alliil BO3MOXKHOCTEH JJIsi caMOpa3BUTHA U (OPMUPOBAHMS KYJIbTYpPhl JTUUYHOCTH
oOyyaromuxcs, X oomen 1 pyHKIIHOHAILHOW TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUPOBAHHE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH OOYYaroIIMXCs, HABBIKOB UX
CaMOCTOSITENIbHOW ~ y4eOHOW  JEeSATETBbHOCTH, OKCIEPUMEHTAIBHBIX M HCCIIEOBAaTENIbCKAX  YMEHUH,
HE0OXOIMMBIX KaK B TOBCEIHEBHOMN KU3HH, TaK U B IPOGECCUOHATILHOM e TeIbHOCTH;

3HAaKOMHUT CO CIeUu(UKOM HAyYHOTO MBILIUICHUS, 3aKJIa/JbIBA€T OCHOBBI IPEJICTABICHUNA O €IUHCTBE
IOPUPOABI U YEJOBEKa, SIBISETCS KIIIOUEBBIM ATAarioM B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH
o0ydJarommxcs;

cHocoOCTBYET (POPMHUPOBAHUIO IEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAYUYHBIM 3HAHUSAM, K IPUPO/IE,
K 4eJIOBEKY, BHOCHT CBOW BKJIa/I B DKOJIOTHYECKOE 00pa30BaHNE O0YJAOITIXCSI.

JlanHble HampaBlieHHUsT B OOYYeHHHM XUMHH OOECHEeYMBAIOTCS CHeuu(UKOl comepKaHHUs NpeaMeTa,
KOTOPBIH ABISETCS NMEAarornuecku aJauTHPOBAaHHBIM OTPAKEHUEM ONPEISIIEHHOTO 3Tana pa3BUTHs XUMHH.

VYrnyOn€éHHpld  Kypc XHMHHM OCHOBHOTO 0OmIero oOpa3oBaHMs OPUEHTUPOBAH Ha OCBOCHHE
o0yJaroIMMHUCST ~ CUCTEMBbl  IEpBOHAYANbHBIX MMOHATUH  XUMHM, OCHOB HEOPraHMYECKOH XHUMUH,
OCHOBOTIOJIATAIOIINX MPEACTABICHUH 00IIel XUMHUH U OTJEIBHBIX 3HAYUMBIX TIOHATUH OPTaHHYECKON XUMUH.

CtpykTypa colepkaHus IPOrpaMMbl IO XUMHUU C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO IMOAX0/a K €€
nzyuenuto. CojiepKaHue CKIabIBACTCS U3 CUCTEMbI TIOHATHH O XUMHUUECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI
HNOHATHH O XMMHUYeCKOH peakiuu. OO0e STH CHUCTEMbl OpPraHW30BaHBI 0 MPHHIUITY ITOCIIEAOBATEILHOTO
Pa3BUTHA 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

ITepuoanueckoro 3akona .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUMU;

YUEHHS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3H;

NPECTAaBICHUNA 00 JIEKTPOTUTHYECKON AUCCOLMAINH BEIIECTB B PACTBOPAX;



0 XMMHUYECKON KHUHETUKE U TEPMOIMHAMUKE.

B ocHOBY TeopeTndeckux 3HaHUN TOJI0KEHbI SMIMPUUECKH NOTydeHHbIe (pakThl. TeopeTnueckne 3HaHUS
Pa3BHUBAIOTCS MOCJIEI0BATENLHO OT OAHOIO YPOBHA K JPYroMy M 00€CHedMBaIOT 00y4YarolUMCsi BO3MOKHOCTD
OOBSCHATH, M TMPOTHO3UPOBATH CBOMCTBA, CTPOCHHE W OOJACTH MPAKTHUYECKOTO MPUMEHEHHUS H3y4aeMbIX
BELIECTB.

OcBoeHue cojaep)KaHUs MPOrpaMMbl [0 XUMHUHM IPOUCXOIUT C HCIOJBb30BaHHWEM 3HAHUII U3 paHee
U3YUYEHHBIX Y4YEOHBIX MPEIMETOB: OKpYXKAaloUmMii Mup, Ouonorus, ¢usuka, MaTemaTuka, reorpadus,
TEXHOJIOTUsl, UCTOPUS.

[Iporpamma OCHOBHOTO OOIIEro 0Opa3oBaHUs MO XUMHH (YTIyOJEHHBIH YpOBEHb) OPHEHTHPOBAaHA Ha
coxpaHeHHe (PyHIaMEHTaJIbHOTO XapakTepa o0Opa3oBaHUs, crelupUKU ydeOHOro mpeamera U oOecreyeHHue
yCIIEIIHOTO OOy4YeHHs Ha CIEAYIOIMIeM YpoBHE oOpa3oBaHus. B mporpamMmme 1O XUMHH peaqu3yeTcs
pa3BUBAOIIAs ¥ IPAKTUYECKAs HAMPABIEHHOCTh OOYUYCHHS XUMUH, TH(depeHInalus 00ydeHus, BKIFOYaroas
NpoGMWIbHYI0 TOATOTOBKY OOYYAIOIIMXCS U TIOCIEAYIOLIee CaMOOMNpe/eNieHHe B BHIOOpE HaNpaBICHHUS
oOyueHus: B poUIbHBIX KJIaccax.

VYray6néHHoe n3yuyeHHe XUMHM CIIOCOOCTBYET pealn3aluu 3ajady Npo¢eCCHOHAIbHON OpHEeHTaluu U
HAMpaBJICHO HA MPEJIOCTABICHNE BO3MOXHOCTH KaXXJIOMY OOYdYaromeMycsl IPOSBUTh CBOM MHTEIICKTYaJIbHBIC
U TBOpPUYECKHE CIOCOOHOCTH MpPU U3y4YEeHUH Yy4eOHOro ImpeaMera, HeOoOXOAUMbIE IJsl IMPOJOJIKECHUS
o0pa3oBaHus U AalbHEHIIeH Tpy10BOH A€ATEIbHOCTH.

[Iporpamma o xumuu (yriayoa€HHBIN YpOBEHB) MTpeIHa3HAuYEHa IS NCIIOJIB30BAHUS B 00pa30BaTEIbHBIX
OpraHu3aIUAX, PEeATU3YIONUX MporpaMmbl TuddepeHIupoBaHHOro (YriyoJéHHOTo, MPOPUIHLHOTO) U3YICHHS
OT/IeNIbHBIX YUEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO O0I1IEro 00pa3oBaHMsL.

O6pa3zoBarenbHble (YHKIUM XUMHH, U3y4aeMOW Ha yriyOJIGHHOM YPOBHE, PEaIu3ylOTCS B Ipoliecce
(dbopMupoBaHHsS 3HAHUI OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOIO E€CTECTBO3HAHMSA, 00JacTH
MIPAKTUYECKON JESATETPHOCTH YEIOBEKAa W OJHOTO M3 KOMIIOHEHTOB MHMPOBOH KyJIbTYphl. 3ajada yueOHOTO
MpeMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbl XUMHYECKUX 3HAHUN — BaXKHEUIINX (PaKTOB, MOHSITHUH, 3aKOHOB
U TEOPETHUYECKUX TOJOKEHHUH, MOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUECKOrO XapakTepa, si3blka HayKd, B
MPUOOIICHUN K HAYYHBIM METOaM TIO3HAHUSI PU U3YYCHUHU BEIIECTB M XUMUYECKUX peakinii, OpMUPOBAHUN
Y pa3BUTUH MO3HABATENbHBIX YMEHHUN U CIIOCOOOB JESITETLHOCTH U UX IPUMEHEHHH B y4eOHO-TT03HABATEIBHOMN
U y4yeOHO-UCCIIeZIOBATEIIbCKOM JIeATeIbHOCTH, OCBOGHUM IpaBUJ 0€30MacHOro OOpalleHHs C BEIleCTBaMH B
MTOBCETHEBHOW KU3HU.

Lenu u3ydyeHHUs XUMHH OTPa)KaloT HANPABICHHOCTh 00YUYEHHsI Ha Pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH,
(opmMupoBaHUE €€ HHTEIUIEKTa U 001IeH KyIbTYypHI.

N3ydenne xumMuM HarpaBJI€HO Ha TOCTHKEHUE CIICAYIOLINX LEeIe:

dbopMupOBaHKE UHTEIIEKTYAIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUUYECTBY,
CaMOCTOSITEIbHOMY TIPHUHATHIO PEIICHHH, CHOCOOHOW aaanTHUpOBAaThCA K OBICTPO MEHSIOUIMMCS YCIOBUSM
KHU3HU;

dbopMUpOBaHHE CUCTEMBl XUMUYECKUX 3HAHMI KaK KOMIIOHEHTAa €CTeCTBEHHO-HAYYHOU KapTHUHBI MHpA,
KaK OCHOBBI JJI1 TIOHUMAaHHS XUMUYECKON CTOPOHBI SIBJIEHUH OKPYKAIOIIEr0 MHUpa, OCBOCHHUE S3bIKA HAYKH;

npuodIeHrne 00yJaroIIKUXCsl K CAMOCTOSTENIbHOM O3HABATENIbHOM U UCCIIe10BATEIbCKON e TEIbHOCTH,
K HAyYHBIM METOJIaM MO3HaHUs, JOPMUPOBAHUE MOTHBALIMU U PA3BUTHE CITIOCOOHOCTEN K M3YUEHUIO XHUMHH;

dbopmupoBanue oOmel QyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE€ YMEHUMN
OOBSCHATH M OLICHUBATH SIBICHUS OKPYXKAIOILIETO MUPA, UCTIONB3YsI 3HAHUS U OMBIT, OTy4YEeHHBIC TIPU U3YUCHUH
XUMUH, TPAMEHSITh UX TPU PEUICHUH MPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU JEATEIBHOCTH;

pa3BUTHE Yy OOy4aroUMXcs HMHTEpeca K H3YYEHHI0O XMMHHU U cdepaM [esTeIbHOCTH, CBA3aHHBIM C
XUMHEH, MOTHBAIIMSI K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOMUIS U HAMpPaBICHHOCTH JalbHEHIIETO
oOyueHus;

OCO3HAHHE IEHHOCTH XMMHUYECKUX 3HAHUN B JKU3HHM YEJIOBEKA, IOBBIIIEHHE YPOBHS SKOJIOTHYECKON
KYJIbTYpbI, HETIPUATHE NEHCTBUMN, MPUHOCAIIUX BPE OKPYXKAIOLIEH cpefie U 310pOBBIO JTIOCH;



npruoOpeTeHrne 00yJarOIIMMUCS OTBbITa CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHITUH),
HEOOXOIUMBIX JJIsl Pa3IMYHBIX BUAOB JESITEIHLHOCTH.

Ha yrny6nénnoe nzydenue yueOHoro nmpeamera «Xumus» oroautcst 102 gacos s 9 kimaccax (3 vaca B
Hezeno), s 8 kinaccoB — 68 yacoB . Beero 170 waca 3a 1Ba roga o0y4deHusl.



COIEPKAHUE OBYYEHUA
8 KUIACC

IlepBoHayajbHBIE XUMHUYECKHE TOHATHS

XuMusi — BayKHasi 00J1acTh €CTECTBO3HAHUSA W MPAKTUYECKOH EATENbHOCTH yenoBeka. [Ipeamer xumum.
Posb xumMuu B xxu3HH YenoBeka. KpaTkue cBeeHus 00 HCTOPUY BOZHUKHOBEHUS W PAa3BUTHS XUMUU. XUMUS B
cucteme HayK. Tema u BemiecTBa. PuU3NYECKUE W XUMHUYECKHE CBOMCTBA BELIECTB. ATpEraTHble COCTOSHUS
BemecTB. [loHATHE O TEOpEeTHYECKHX M HMIUPHUUECKUX METOJaX TO3HAHUSI B ECTECTBEHHBIX HayKax.
[IpencraBiaeHuss 0 HayYHOM MO3HAHMM HA SMIIMPUUYECKOM YpOBHE: HAOJIOJEHHUE, U3MEpPEHUE, IKCIEPHUMEHT,
MOJIeTTUpOBaHue, BhluMCieHue. [IpeacTaBieHrs o HAyYHOM IMO3HAHUU HA TEOPETUYECKOM YPOBHE: Hay4dHbIE
(akTsl, mpobiieMa, TunoTe3a, TEOPHs, 3aKOH.

S3p1k xuMun. CTOYHUKN XUMUYECKON MHPOPMAITHH.

[lonsiTue o Meromax paboOThl ¢ XMMHYECKMMHU BemecTBamu. OOOpyAOBaHUE MIKOIBHOW XHUMHUYECKON
nabopatopuu. [IpaBua 6e30macHOT0 OOpaIIeHus ¢ BEMIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHUEM.

Yuctele BemecTBa U cMecu. [IpupoaHbie cMecu: BO3AyX, MPUPOAHBINA Ta3, HEPTh, MPUPOIAHBIE BOJBI,
TOpHBIC MOPOJLI W MHHEpanbl. [IOHATHE O TOMOTEHHBIX M TeTEPOreHHbIX cMmecsX. CrmocoObl pasiercHHs
cMmeceil. OuncTKa BElIecTB.

BemectBa u xumuueckue peakumd. ATOMBI M MOJEKyJbl. XHUMHUeCKHe »dJeMeHTbl. (CHMBOJBI
XUMHYECKHX 3J1eMeHTOB. [IpocThie U Cl0XKHBIE BelecTBa. MeTalisl 1 HEeMeTallIbl. BelecTBa MOIEKyasIpHOTO
1 HEMOJIEKYJIIPHOTO CTPOEHUSI.

Xumuyeckasi (opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX SJEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTB. OmnpeneneHue BaJCHTHOCTH 3JIEMEHTOB MO (GopMyinaM OMHApHBIX COEAMHEHHH W COCTaBIICHHE
(hopmyn OMHAPHBIX COCAMHEHUH IO BAJICHTHOCTH d1eMeHTOB. OTHOCHTENbHAsI aTOMHAast Macca. OTHOCUTEIbHAS
MoOJIeKyNspHass Macca. MaccoBasi OJii XMMHUYECKOTO JJIEMEHTa B COeAMHEHHU. HaxokaeHwe mpocTeiiieit
(hopMyITBI BEIIECTBA IO MACCOBBIM JIOJISIM JIEMEHTOB.

KomuuectBo BemectBa. Monb. MonsipHas Macca. B3aumocBsizp konudecTBa, Macchl M 4HMCIa
CTPYKTYpPHBIX €IUHHII BemecTBa. PacueTsl mo gopmynamM XUMHUYECKUX COeTUHEHHH. MonsgpHas mMacca cMecu
BellecTB. MoubHasE A0S XUMHUYECKOro 3JIeMeHTa B coeluHeHuH. Haxoxnenue mnpocteifmei (Gopmysisi
BEIIECTBA 110 MOJBHBIM JOJISIM 3JIEMEHTOB.

Ou3nYecKue M XUMUYECKUE SIBICHUSA. XUMHUYECKas peakius U €€ TPU3HAKH. YCIOBUS MPOTEKAHUS
XUMUYECKUX PEAKIUNA. 3aKOH COXPAaHEHUSI MacChl BEIHICCTB. ATOMHO-MOJICKyJsipHas Teopus. JKu3Hp u
nesitenbHocTh M.B. JloMoHOcoBa. XuMudeckue ypaBHEHHUS. THUIBI XUMHUYECKUX peakiuil (CoeauHEeHUs,
pasnokeHus, 3aMelIeHns, 00MeHa). PacyeTsl mo XMMUYECKUM ypaBHEHUSIM.

DKCHepUMEHTANIbHOE U3YUEHHUE BEUIECTB U BJICHUN. 3HAKOMCTBO C XMMHUYECKON MOCY0M, ¢ MpaBUIaMH
paboTbl B 1abOpaToOpuu U MpueMaMu OOpalieHus C J1adopaTopHbIM 0OOpynoBaHHEeM. M3ydyeHue U omMucaHue
(¢u3nuecKkux CBOMCTB O0pa3lOB HEOPraHMYECKUX BEUIECTB — METAUIOB M HemeTaysioB. HaOmionenue
¢u3nueckux (IU1aBieHUE BOCKA, TasHUE JIb/a, pACTUPAHUE caxapa B CTYIKEe, KUMICHHE M KOHACHCAIUS BOJIbI) U
XUMHYECKHX (TOPEHHE CBEYH, MPOKATMBAHUE MEIHON MMPOBOJIOKH, B3aUMOJICHCTBUE COMIBI WIIM MeJia C COJISTHOM
KHUCJIOTOM) siBeHuN. O3HaKOMJIEHUE ¢ 0Opa3liaMH BeliecTB KojaudecTBoM 1 monb. Habmronenue u onucanue
IPU3HAKOB MPOTEKAHUS XUMHYECKHX pPEaKIHil (pa3ioKeHUe caxapa, B3aUMOJEHUCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapwusi, OTydeHHe U pasnoxkeHue ruapokcuna meau (II) npu HarpeBaHuM, B3aMMOACHCTBHUE jKeje3a
¢ pactBopom conu menu (I1). M3yuenue ciocoOoB pazaeneHusi cMecei (C TOMOIIbI0 MarHuTa, GuiIbTPOBAHHE,
BBIMIAPUBAHUE, TUCTWLISALUS, XpoMmaTorpadus), IpOBEJACHHE OYUCTKM MOBapeHHOW coiu. Habmionenue u
OINMCAaHUE OMBITOB, WITIOCTPUPYIOIIHUX 3aKOH COXPAHEHUSI MACCHI.

Ba:xkHeiiniue npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

[IpencraBnenus o razax. Bo3ayx — cmech ra3oB. CoctaB Bozayxa. 3akoH ABoraapo. MossipHblii 00bEM
ra3oB. OTHOcUTENbHAS IUIOTHOCTh ra3oB. OnpeneneHue OTHOCUTEIBHON MOJIEKYIIPHOM Macchl ra3000pa3HOro



BEIECTBA IO HU3BECTHON OTHOCUTENbHOM MIOTHOCTH. OOBEMHBIE OTHOIICHUS Ta30B MPH XHUMHUYECKUX
peakuusx.

Kucnopox — smemeHT W mpoctoe BemecTBO. HaxoxmeHue Kuciaopoia B TpUpoAe, (U3NUECKHE H
XMMHUYECKHE CBOWCTBA (peakiuu ropeHus: u okucienwus). [Ipoueccel okucneHus B xuBoW npupoae. OKCUIBL.
[Mpumenenue kuciaopoga. CrnocoObl MONydeHHsT KUCIOpOoIa B Ja00OpaTOPUK U MPOMBIIIIEHHOCTH. [loHsTHE O
katasmsaTope. KpyroBopot kucioposa B npupoae. O30H — amiorponHas Moaudukamnus kuciopoaa. O30HOBBIM
CJIOM, €ro 3Ha4eHHe 715 KUBBIX OpraHu3MoB. Pa3pylieHrne 030HOBOTO CIOA.

TermnoBoil 3 heKT XUMHUYECKOW peakiul, TEPMOXHUMHUYECKHE YPaBHEHHUS, 9K30- M DHIOTEPMHUYECKHUE
peakuuu. TormuBo. Mcnons3oBaHue yriisg M METaHa B KayeCTBE TOIUIMBA. 3arpsA3HEeHHE Bo3ayxa. [lonstue o
MapHUKOBOM 3 deKTe.

Bomopon — nsmemeHT W mpoctoe BemecTBO. HaxokaeHwe Bomopona B IpHpoae, (U3WYECKHe |
XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, crocoObl nonydeHus. [loHsTue o kucinorax u consx. Mcmonp3zoBanue
BOJIOPOJIa B KAYECTBE TOIINBA.

Boma. ®wusnueckue cBoiictBa Boabl. Boma kak pactBopurens. PactBopel. Hacelmennsle wu
HEHACBILICHHBIE pacTBOpbl. PacTBOpuMOCTh BemiecTB B Boze. DakTOpel, BIMSAIOIIKAE HAa PacTBOPUMOCTD
TBEPABIX U Ta3000pa3HbIX BemecTB. CrocoObl BBIPAKEHHS KOHIIEHTPALMM PAcTBOPOB: MaccoBasi OIS
PacTBOPEHHOr 0 BEUIECTBA, MOJIIPHAsl KOHIIEHTpauus. Poibs pacTBOpOB B IPUPOJE U B )KU3HU YEJIOBEKA.

Xumnueckue cBoiictBa Bobl. [lonarue 06 ocHoBanusx. [lonsTre 06 nuaukaTopax. KpyroBopot BojsI B
npupojie. 3arpsa3HeHUe NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOI.

Knaccudukanust nHeopranndeckux coenunenuid. Oxcunpl. Knaccudukanus okcuaoB: cosieoOpasyromnme
(OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U HecojeoOpasyomme. MexayHapoaHas HOMEHKIJIATypa OKCHIIOB.
TpuBuaneHple Ha3BaHMd OKcuAoOB. Dusnueckne U  XapakTepHble XUMHYECKHE CBOICTBAa OKCHIOB
(B3auMoeiicTBHE C BOJIOMH, C KUCIOTaMU H OCHOBAHUSIMH, C APYTUMU OoKcuiaMu). [TonydeHrne okCuaoB.

[onsiTHE O THAPOKCUAAX — OCHOBAHHAX U KHCIOpoJcoAep ammx kuciaorax. Kucnorsl. Kinaccuduxarms
KHCIIOT. MexayHapoaHasi HOMEHKJIAaTypa U TpUBHAIbHBIE Ha3BaHMsS KHUCIOT. PU3NYECKHUE U XUMHUYECKHE
CBOICTBa KHUCJIOT (B3aUMOJICHCTBUE C METaUIaMH, C OKCHJAaMU METAaJJIOB, OCHOBAaHUSMU U CONsAMHU). Psin
aktuBHocTH MetaiuioB H.H. bekerosa. Ilomydyenue xucnor. Kuciorel B pupojie, NPUMEHEHUE BaKHEMIIHUX
KHCIIOT.

OcnoBanust. Knaccudukanuss oCHOBaHMM: IIETOYM M HEPACTBOPUMBIE OCHOBaHMA. MeXIyHapoaHas
HOMEHKJIaTypa ocHoBaHuM. TpuBHasibHbIe Ha3BaHUs ocHoBaHuM. lllenouwn, ux cBoicTBa (B3auMOJCICTBUE C
KHCIIOTHBIMM OKCHJaMH, KHCIOTaMH M COJISIMH) U crocoObl moiydeHus. HepacTBopuMble OCHOBaHHS, HX
CBOWCTBa (B3aUMOJICHCTBHE C KHCIOTAaMH) U CIIocoObl monyyeHus. AMdorepHocts. [lonstue 06 ampoTepHBIX
TUAPOKCUAAX (Ha MpHUMepe TUAPOKCHAOB LIMHKA U AJIOMUHUS): XMUMUYECKHE CBOMCTBAa (B3aMMOJEHCTBHE C
KHUCJIOTaMU U IeJI0YaMu) U MOJTyueHHe.

Conu (cpenHue, KHMCIble, OCHOBHBIE, IBOMHBIE). MeXyHapoJHasi HOMEHKIATypa coieil. TpuBuaibHbIe
Ha3BaHUsA coJiel. PU3NYECKUE U XapaKTEePHbIE XUMUYECKHE CBOMCTBA Ha MpuUMepe cpeHux coieil. [lomyyenue
COJIEH.

I'enetnueckas cBsA3b MEXKAY KjacCaMl HEOPraHUYECKUX COECIUHEHUM.

DKCNEPUMEHTAIBHOE U3YYEHHUE BEILIECTB U SBJICHUM:

KOJIMYECTBEHHOE ONPEEIIEHUE COAEP/KAHUS KUCIOPO/a B BO3YXE;

NoJIy4yeHue, cCoOrpaHue, paclio3HaBaHUE U U3Y4YE€HUE CBOMCTB KHCIOPOa;

HaOI0/IEHUE B3aWMOJCUCTBUS BEUIECTB C KHCIOPOJAOM M YCJIOBUW BO3HUKHOBEHHUS U TPEKPAICHUS
TOpEHMUS;

03HAaKOMJIEHHE ¢ 00pa3liaMH OKCHUJIOB U OMHMCAHNE UX CBOMCTB;

noJlydyeHue, coorpaHue, pacro3HaBaHUE U U3YUYEeHUE CBOICTB BOJopoia (TOpeHue);

B3auMoieiicTBue Bogopoa ¢ okcuaom meau (II);

UCCIIeJOBaHHE 0COOEHHOCTEN PaCTBOPEHHUS BELIECTB C Pa3IMUHON pacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEJAECICHHON MacCOBOM J0JIEl PACTBOPEHHOI'O BEILIECTBA;



IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAECICHHON MOJISIPHON KOHLIEHTpalMel pacCTBOPEHHOI'O BEILIECTBA;

B3aUMO/ICICTBUE BOABI C METANIAMH (HATPUEM U KaJIbLUEM);

OTIpezieNIEHUE PaCTBOPOB KUCJIOT U IIEI0YEH ¢ MOMOIIbI0 HHAUKATOPOB;

UCCIIeIOBaHNE 00pa3lloB HEOPTAHUYECKUX BEUIECTB PA3INYHBIX KIIACCOB;

u3zydyeHue B3auMoneicteus oxcuaa meau (II) ¢ pacTtBopom cepHON KHCIOTHI, KUCIOT C MeTallaMH,
peaKuuii HEUTpaIu3aIuu;

MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHUM, BBHITECHEHNE OJJHOTO METAJIJIa IPYTUM U3 pacTBOpa COJIHU;

B3aMMOJICHCTBUE THAPOKCUIA LIMHKA C PACTBOPAMHU KUCIIOT U ILIEJI0YEH;

peleHne HKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUI».

Iepuoanyeckuii 3akon u [lepuognueckasi cucrema xumuueckux 1emMenToB Jl. U. MenaesieeBa

Crtpoenune aToMoB. XuMHuecKas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIHH.

[lepBble MOMBITKY KiIAacCU(PUKALUN XUMHUECKHUX 3JIeMeHTOB. [loHsTHE O rpynnax (cemeilcTBax) CXOAHbBIX
JJIEMEHTOB: IIEJIOYHBIX W IIEJIOYHO3EMENbHBIX METaJulaX, TaJoreHax, MHEPTHHIX (OJaropojaHbIX) Tra3ax.
DIIEMEHTHI, KOTOpPBIE 00pa3yroT aM(OTEPHBIC OKCUJIBI M TUIPOKCHUIBI.

Ilepnognueckuii 3akoH. OtkpeiTHe I[lepumoamdeckoro 3akoHa. Ileproguueckas cucTeMa XMMHYECKHX
anemenToB [I. 1. MenneneeBa. KopoTkonepruonnast u amuHHonepuoaHas Gopmel tadbmumsl «lleprognyueckas
cucreMa xumudeckux iemeHToB /. . MenneneeBay. [lepuoast u rpymsl (A- u b-rpynimsr).

Crpoenne atomoB. CocTaB atoMHbIX saep. M3oromsl. PaanoakTHBHOCTb. OJIEKTPOHBI. DJIEKTPOHHAS
opOuTanb. DHEPreTHYeCKUe yPOBHH M MOJYPOBHH aToMa: s-, P-, d-opOuTtanu. DIeKTpOHHbIC KOHPHUTYpaluu U
3JeKTpoHHO-Tpaduyeckue Gopmynbl aToMoB. DU3MUECKUN CMBICI MOPSAKOBOIO HOMEpa, HoMepa Nepuoaa u
rpynmsl  31eMeHTa. CTpoeHHe »HIIEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 XHWMHYECKHUX D3JIEMEHTOB
[lepnonnueckoit cucremsl J[. M. MenaeneeBa: pacnpeneiaceHue 3JIEKTPOHOB IO SHEPIETUYECKUM YPOBHSM,
NOypOBHSAM U opOutansim. Guznyeckuit cmbica [lepuoaudyeckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XHMMMYECKHX JJIEMEHTOB, METANIMYECKUX W
HEMETAJUIMYECKUX CBOMCTB MO TPYIIaM U nepuoaam. 3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEJIMHEHUH
XUMUYECKHX 3JIEMEHTOB B IEPHOJAX U rpylNmax. XapakTepUCTUKA XUMHUECKOT0 3JIEMEHTA 10 €ro MOJI0KEHHUIO
B [Iepnonnueckoii cucreme /I. 1. Menneneena.

3unauenue [lepuonnyeckoro 3akoHa u Ilepuoanueckoil cuCTEeMbl XUMHUYECKUX AJIEMEHTOB ISl pa3BUTHUS
Hayku U npaktuku. [l. 1. Mennaenees — y4eHbll U IpasKJaHUH.

DNEeKTPOOTPULIATEIBHOCTh XUMHUUECKUX 3JIEMEHTOB. XUMHUYECKass CBs3b. BuAbl XMMHUYECKOHN CBS3M:
KOBaJICHTHAsI TOJISIpHAsi CBSA3b, KOBAJIEHTHAsl HEMOJSPHAsl CBsA3b, MOHHAs CBS3b. MeXaHHU3Mbl 00pa3oBaHUS
KOBaJICHTHON ¥ HOHHOM CBSI3U. DJIEKTPOHHBIE M CTPYKTYPHBIE (OPMYIIBI BeleCTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue u amopdHble BemiecTBa. THUIBI KPUCTANIMYECKUX PEUIETOK: HOHHAs, aTOMHas,
MOJIEKYJIIpHAs U UX XapaKTePUCTUKH.

Crenenp okucienus. OrpeneneHue CTENEeHEH OKUCIEHUs aTOMOB B OWHApHBIX COEJAMHEHUSX.
OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuuu. [Ipomeccel OKUCIEHUS M BOCCTAHOBIECHUS. OKHUCIHUTENIN U
BoccTaHOBUTENM. (COCTaBlE€HUE YpaBHEHUH MPOCTBHIX OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PpEAKUUN U
paccTaHOBKa B HUX KO3(PPUITMECHTOB METOIOM JIEKTPOHHOTO OanaHca.

DKCNEPUMEHTAIBHOE U3YYEHHUE BEILIECTB U SBJICHUM:

O3HAKOMJIEHHE C 00pa3liaMM METAJUIOB U HEMETAJIJIOB,

MOJIETUPOBAHUE CTPOCHUS MOJIEKYJ MPU MOMOIIM PUCYHKOB, MOJEJIEH, DJIEKTPOHHBIX U CTPYKTYPHBIX
hopmyu;

IPOBEJICHUE OIIBITOB, WUIIOCTPUPYIOIIMX HPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUi
(ropenue, peakluy pa3ioKeHHs!, COeTUHEHUS ).

MesknpeaMeTHbIEe CBS3U

Peanuzanuss MeXIpeIMETHBIX CBsI3ed MpPU HM3YYEHUMM XMMHMHM B 8 KJacce OCYILECTBISIETCS Yepe3
WCTIOB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHSATHN, MPUHATHIX B OTIEIBHBIX
€CTECTBEHHbBIX HAYKaX.



OOmue ecTeCTBEHHO-HAYYHBIE TOHATHS: SIBICHHUE (TIpOIecc), HAyYHbIH (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalu3, CUHTE3, Kiaccu(UKalys, NEPUOIUYHOCT, HAOII0I€HNE, SKCIIEPUMEHT, MOJCITUPOBAHNE, U3MEPEHUE,
MO/IEIIb.

®duznka: SBIEHUS MPUPOABI, (U3NYECKUE SBICHHS, BEIIECTBO, TENO, (PU3MUECKHE BEINYNHBI, CIUHULBI
U3MEepeHusi, 00bEM, Macca, arperaTHbleé COCTOSHHME BEIECTBAa, aTOM, 3JEKTPOH, NMPOTOH, HEHTPOH, HOH,
MOJIEKYJIa, CTPOEHHE Ta30B, MXHUIKOCTEH M TBEPAbIX (KPUCTAJUIMYECKUX) TeJ, SJIEKTPUYECKUH 3apsif,
KOJIMYECTBO TETIIIOTHI.

Buonorus: 6uochepa, horocunres, mpoueccs 0OMeHa BEIIECTB.

['eorpadus: atmocdepa, runpocdepa, MUHEpaAIIbl, TOPHBIE MOPOABI, MOJE3HBIE MCKOIAeMbIe, TOILIUBO,
BOJIHBIE PECYPCBHI.

TexHomorus: TeXHOC(l)epa, IMPONU3BOACTBO, XHMHUUCCKHUEC TCXHOJIOIUMH, CBIPHC, KOHCTPYKIIHMOHHBIC
MaTepHabl.

9 KJIACC

BemecTBo M XUMHYECKas peakuus

[loBropenue u yriyOiaeHue 3HaHUM OCHOBHBIX pa3zienioB Kypca 8 kiacca. Ctpoenue atomoB. CBoiicTBa
aTOMOB XUMHUYECKUX D3JIEMEHTOB, MX KOJMYECTBEHHbIE U KAauyeCTBEHHbIE XapaKTepUCTHKH (pajauyc,
3MEKTPOOTPHUIATENLHOCTD, SHEPTUsl HoHMU3auM). [locnenoBaTenbHOCTD 3aNOJHEHHS SJIEKTPOHHBIX OpOuTaneit
aTOMOB MaJIbIX MepuoJoB. OCOOEHHOCTH 3alOJIHEHHUS IEKTPOHHBIX OpOUTaell aTOMOB OOJIBIIMX HEPUOJOB.
[lepuoanueckast cuctemMa XUMHYECKHUX 3JIEMEHTOB B CBETE IpPEACTaBIEHUN O CcTpoeHHMH aToma. CTemneHb
OKHCJICHUSI U BaJIeHTHOCTh. [IpencraBienre o nepruognveckoil 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(371eKTPOOTPULIATENBHOCTb, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA, KHUCIOTHO-OCHOBHBIE CBOICTBa
OKCHJIOB U TUJIPOKCHJIOB) OT CTPOEHHUS aTOMa.

CtpoeHue BemiecTBa. BemiecTBa B TBEpAOM, KUIAKOM W ra3000pa3HOM COCTOSHUU. BUIbl XUMHUUYECKOMN
CBS3M: HMOHHAs, KOBaJEHTHas (HEMOJIsIpHAsi, MOJIsApHas); OOMEHHBIH U JIOHOPHO-AaKLENTOPHBIM MEXaHU3M
00pa30oBaHUs KOBAJIEHTHOM CBS3U.

MexxMoneKyIapHble  B3aUMOJEUCTBUS  (BOJOpOJHAs CBs3b, cuibl Bau-nep-Baanbca). Tumsl
KpUCTAJNIMYECKUX PEUIETOK — aTOMHAas, WOHHAs, METAJUIMYecKas, MOJEKYyJIspHass — U OCOOEHHOCTH HX
CTpPOEHHUsI. 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEIETKU U BUJIa XUMUYECKOM CBA3H.

OcCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHU XUMHUECKUX peakuuil. Kinaccupukanus XuMUYeCKIX peaKIuii
[0 pa3jIMyYHbIM MpHU3HAKaM (110 YUCIY U COCTaBY yYacCTBYIOIIMX B PEAKIUHU BEILIECTB, [0 TEIUIOBOMY 3PQEKTy,
M0 U3MEHEHMIO CTETEeHEH OKHCIEHUS! XUMUYECKUX JIEMEHTOB, 0 00PaTUMOCTH, 110 YYaCTHIO KaTalnu3aropa, 1o
arperaTHOMY COCTOSIHUIO PEarupyIOLINX BELIECTB).

DJIEMEHThl XUMUYECKOW TEPMOJMHAMHUKUA. ODHEPreTHKa XHMHYECKHUX peakuuid. TermoBoi 3¢dexT
XMMHUYECKON peakuu. JK30- U SHAOTEPMUUYECKUE PEAKIIMHN, TEPMOXUMUYECKUE ypaBHEHU. 3aKkoH ['ecca u ero
Cle/ICTBUS. BpIunCIIeHNs 10 TEPMOXUMHUYECKUM YPaBHEHUSIM.

[loHsiTHE O CKOPOCTM XMMHMYECKOM peakuuu. 3aKOH JIeUCTBYIOIIMUX Macc. DakTopel, BIMSIOIIME HA
CKOpPOCTh XUMHUUECKOH peakiuu. JHeprus aktuBanuu. [lonstue o karanuze. @epmentsl. UTHrHOUTOPBHI.

[lonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHUX peakuusax. [IoHaTHe 0 XuMH4ecKoM paBHOBECHUH,
npuHiun Jle IlaTense. YcnoBus cMemeHns XUMHUYECKOTO paBHOBecHs. DaKTOpbl, BIUSAIONINE HA COCTOSIHUE
XMMHUYECKOro paBHOBecHs. [IporHo3npoBaHue BO3MOYKHOCTH IIPOTEKAHHUS XUMHUECKHX IPEBpALICHUNA B
Pa3IUYHBIX YCJIOBUSX Ha OCHOBE IMpEACTABICHUNH 00 H3YYEHHBIX JJIEMEHTAaX XMMHYECKON KHHETUKU H
TEPMOJIMHAMUKH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaKkiuu. OKHCAUTENBEHO-BOCCTAHOBUTEIILHBIE CBOICTBa
XUMUYECKHX 3JIEMEHTOB, 3aBUCHMOCTb OT CTEIEHHM OKHUCJICHHUS. Ba)KHbIE OKHUCINUTENN W BOCCTAHOBHTEIIU.
Ilepmanranar kanust (xapaktepuctuka). CocTaBlieHHE YpaBHEHHH OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a FIEKTPOHHOIO OalaHca.



DJIEKTPONUTHYECKAsT JTUCCOLMALNg. XUMUYECKHE PEAKLIMU B pacTBopax. Teopus 3JeKTpOIMTHYECKOU
nucconuanuu. PactBopenue kak (u3MKo-xuMudeckuii mponecc. [loHaTue o rupparax U KpuUCTaUIOTHApaTax.
DNEKTPOIUTH U HEINEKTPOoIUThl. KaTnoHbl, aHHOHBI. MeXaHU3M AMCCOLUAIMK BELIECTB C Pa3IMYHBIM BUJOM
XUMHUecKor cBs3u. CunibHble M cialbble dMeKTponuThl. CTeneHb AMCCOIMAIMM, KOHCTaHTa TUCCOLIMAIINU.
Honnoe npousBeneHue Boxabl. BonoponHslil nokaszarens. MHIuUKaTopbl. DIEKTpOJUTHYECKAs JUCCOLUALIUS
KHCJIOT, OCHOBAHHH U COJICH.

Peaknuu noHHOTrO OOMEHa. Y CIIOBUS MPOTEKaHUsI peakluii HOHHOTO 0OMeHa. MoleKyNspHbIe, TOJHbIE U
COKpAILEHHbIE HOHHbIE YpaBHEHMsI peakiyid. CBONCTBA KHUCJIOT, OCHOBAaHUH M COJIEN B CBETE IIPEJICTaBICHUN 00
3JIEKTPOJINTUYECKON quccoruanuu. KauecTBeHHbIE peakiy Ha HOHBI.

I'maponus coneli. MonHble ypaBHEHUS THAPOIN3a CONIEH. XapaKTep Cpelbl B BOAHBIX PACTBOPAX COJIEH.

OKCHEpUMEHTAIbHOE W3YyYEHUE BEIIECTB U SBJICHUN: O3HAKOMIIEHHE C MOJEISAMH KPHUCTAJUIMYECKUX
PEIIETOK HEOPraHMYEeCKHX BEIIECTB — METAJUIOB M HEMeTauloB (rpadura M anmasza), CIO0KHBIX BEIIECTB
(x;mopuia HaTpus);

UCCJIEIOBaHNE 3aBUCUMOCTU CKOPOCTH XUMHUECKON PEAKIMH OT BO3AEUCTBUS Pa3IMYHBIX (aKTOPOB;

OTIBITHI, WIIJTIOCTPUPYIOIINE O0PaTUMOCTh XUMUUYECKUX PEaKIINi;

UCCJIEJOBaHKE 3JIEKTPOIPOBOAHOCTH PAaCTBOPOB, IIpOLIECCa JUCCOLUALIUHN KUCIIOT, LIEJI0YEN U COJIeH;

IPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIUX TPU3HAKK IPOTEKaHHWs peaklud HOHHOTO oOMeHa
(obpazoBaHue ocajka, BblJIEJICHUE ra3a, 00pa3oBaHue BOJbI);

NpUMEHEHHE MHIWKATOpPOB (JIakMyca, METWJIOpamxka M (eHonTanenHa) A OnpeAesieHHs Xapakrepa
Cpelbl B pacTBOpax KUCJIOT, OCHOBAHUI U COJIEH;

IIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIMX HPHUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(ropenue, peakuy pa3ioxKeHHs, COEAMHEHNU );

pacro3HaBaHUE HEOPTaHUYECKUX BEIIECTB C MOMOUIbIO KAUECTBEHHBIX PEaKLU Ha NOHBI,

pelIeHHE DHKCIEPUMEHTANbHbIX 3aad4 Mo TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUN»,
«'uaponus conei», «INEKTPOTUTUYECKAS TUCCOLIUALIHS.

HeMmera/uiibl M UX COeAUHEHUS

OOmas xapakrepuctuka HemeTauioB. OCOOCHHOCTH CTPOCHHUS aTOMOB XHUMHUYECKHUX JJIEMEHTOB,
MPOCTHIX BEIIECTB, auIoTponus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA HeMeTa/U10B. CpaBHUTEIbHAS
XapaKTEpUCTHKA COEJUHEHUI HEMETAIIOB.

OO01as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUS.
Crpoenue n GpuznuecKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOMCTBA HA MPUMEpE Xjopa
(B3anMopelicTBUE C MeTalllaMH, HEMeTallJlaMH, BOJOH, mienodaMmu). Xiopoojopon. CossiHas KHUCIIOTa,
XMMHUYECKHE CBOMCTBA, MOJIyueHUe, npuMeHeHue. [leficTBre xjiopa u XJ0poBOJOpPO/ia HA OPraHU3M YellOBEKa.
Baxxueiine Xmopuibl 1 UX HaXOXxAeHUE B npupoae. [IoHsTHEe 0 KUCIopoAcoAepKalUX KUCIOTax XJIopa U UX
COJISIX.

VVIA-rpymnmbel. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHblE CTEeNeHH OkucieHus. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJA U Ccepbl. AJUIOTPOINHBIE MOJU(PHUKAIMU KUCIOpOJIa U
cepbl. XMMUYECKUE CBOMCTBA cephbl (B3aUMOJEHCTBUE C HEMETAJUIAMM, METAJUIAMH, KOHLIEHTPUPOBAHHBIMU
A30THOM U cepHOU Kuciaotamu). CepoBoIOpo, CTpOCHHE, (PU3MIECKHUE U XUMUYECKHUE CBOMCTBA (KUCIOTHBIE U
BOCCTAHOBUTENBbHBIE CBOKMCTBA). OKCHUBI CEPHI KaK MIPEICTAaBUTENN KHCIOTHBIX OKCUA0B. CepHUCTAast KUCIIOTa U
ee conu. CepHas KUCIIOTa, GU3NYECKHE U XUMUYECKUE CBOMCTBA (00IIMe KaK MpeICTaBUTeNs Kiacca KUCIOT U
cunerduueckue). Comu cepHOW KHUCIOTH. XUMHUYECKHE PEaKIMH, JIeKallie B OCHOBE MPOMBIIIICHHOTO
croco0a TMOJMY4eHHUs] CEpHOM KHCHOTHL [IpeacTaBieHHss O XMMHUYECKOM IPOU3BOJCTBE M CBSI3aHHBIX C HUM
npodeccusx. [IpumeHenne cepHoi KUCIOTHI U cyiab(aToB. KauecTBeHHbIE peakuu Ha Cylb(UT-, Cyabdui- u
cynb(aT-aHHOHbL. HaxoxaeHune cepbl U €€ COeAMHEHUN B Mpupoe. XUMHUYECKOE 3arpsSA3HEHUE OKPYKAroIIeH
CpeZbl COeTMHEHUSIME Cepbl (KUCIOTHBIE O/, 3arPsI3HEHHE BO3/1yXa), CIIOCOOBI €r0 Mpe10TBpaIICHUs.

OO6mas xapakTepucTuka 3j1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
CTEINEHU OKUCIICHHUS.



A30T, pacmpocTpaHeHHE B MpUpoAe, (PU3MUecKMe U XUMHYECKHE CBOWCTBa (B3aMMOJECHCTBHE C
MeTajUlaM{, BOJOPOJOM, KuciaopoioM). KpyroBopor azora B mnpupone. AMMHAK, €ro (QHU3HUYECKHEe U
XHUMHAYECKHE CBOWCTBA (OKHCIIEHWE, OCHOBHBIE CBOICTBAa BOAHOT'O pPAcTBOpa), MPUMEHEHHE U TOJyYCHHE B
nabopaTtopuu ¥ IPOMBIIUIEHHOCTH. MIoH aMMOHUS, JOHOPHO-aKIENTOPHBIA MeXaHU3M ero oopasoBanus. Conu
aMMOHUS, WX (U3MYECKHME W XUMHUYECKHE CBOMCTBA (pa3joXeHHWE M B3aWMOJICHCTBHE CO INEIOYaMH),
npumeHnenne. KayectBennas peakmus Ha noHsl ammonwusi. Oxeunbl azota (I, 11, II1, IV, V). A3oTtucras kucnora.
A30OTHas KHCIIOTa, ee MoJyueHue, (PU3nuecKrue U XUMHUYEeCKHe CBOMCTBa (0OmIre Kak MpeIcTaBUTENs Kiacca
KUCJIOT M crnenu(uieckne), NpuMeHeHne. XUMHUYECKUE DPEaKIny, JIeKAllde B OCHOBE IOJNYyYCHHs a30THOU
KHCIIOTHI B MPOMBIIUIEHHOCTH. HuTpatel 1 HUTpUTHl. KauecTBeHHbIE peakllud Ha HUTPAT- U HUTPUT-aHUOHBI.
XUMHUECKOE 3arpA3HEHUE OKpYXarolled cpeabl COeAMHEHMSAMU a30Ta (KUCIIOTHBIE HOXKIHU, 3arpsi3HEHHE
BO3/1yXa, [IOYBHI X BOJIOEMOB).

®dochop, amnorpomable Moaubukanuu ¢dochopa (Oenpli w KpacHbId (Qocdop), duznUeckue u
XMMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE C MeETajulaMH, KHCIOPOJOM, TaJloT€HaMH, KOHIEHTPHUPOBAHHBIMU
a30THOM U cepHoi kucnoramu). Okcunbl dhochopa (III, V), dbochoprHas kucnora, puzndeckue U1 XUMHUICCKUE
CBOIicTBa, monyuenue. KauectBennas peakuus Ha ¢pocdar-uonsl. [Ipeacrasnenus o ranoreannax ocdopa (111,
V).

[ToHsiTHE O MUHEPATBHBIX YAOOpeHUAX. A30THBIC, (OCHOPHBIE, KOMIUIEKCHBIE YI0OpeHUs. XUMHUYECKOE
3arps3HEeHUe OKPYKaIoIIeH cpelibl COeqUHEHUsIMU a30Ta U (ocdopa.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHEIC
CTETIeHH OKUCJICHHUS.

VYraepon, amnoTponHsie Moauukauu (rpagur, anmas, gymniepeH, rpadeH, HaHOTPYOKH), pU3HMUEcKue U
XAMHAYECKHE  CBOMCTBa  NPOCTHIX  BEIIECTB  (B3aMMOJACWCTBHE C  MeTajllaMH, HEMeTalulaMH,
KOHIICHTPUPOBAHHBIMH a30THOW M cepHOW Kucinotamu). I[lonsartue o6 amcopbumu. KpyroBopoT yriepona B
npupoje. Okcuapl yriepoja, ux (U3NYECKHe M XUMUYECKHE CBOWCTBA, JCHUCTBHE Ha KUBBIC OPTaHU3MBI,
MOJTydeHUE W TIPUMEHEHHE. DKOJOTHYeCKHe MpoOsieMbl aTMoc(ephl, CBA3aHHBIE ¢ OokcuaoMm yriepoaa (IV).
YronpHas KHUCIOTa U €€ COJH, MX (PU3UYEeCKHe U XHMHYECKHE CBOWCTBA, MOJyUYEHHUE W TMPUMEHEHHE.
KapOonartsl, runpokapOoHaTel, UX cBoWcTBa. KauecTBeHHas peakuusi Ha KapOoHaT-mMoHBL Vcmonb3oBaHuUe
KapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIJICHHOCTH M CEJTHCKOM XO3SHCTBE.

[lepBoHayabHBIE TOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COCNMHEHMSX YIepoJia: YIrieBOJOPObI
(MeraH, »dTaH, OSTWIEH, alETHIEH), 5TaHOJ], TIHUIEPUH, YKCYCHas KUCIOTAa. IlIpuponHbIe WCTOYHUKU
yTJI€BOOPOAOB (Yyroib, MPUPOIHBIN Ta3, HedTh), MPOAYKTHI HX TNEpepadOTKH, HX PpOJIb B OBITYy H
MPOMBIIIICHHOCTH. [IoHATHE 0 OMOIOTUYECKU BaXKHBIX OPTaHUYECKUX BEIIECTBAX — KUPAX, OENKax, yrieBoaax
— M UX POJIM B )KU3HU YeJIOBeKa. EMMHCTBO OpraHMYeCKruX U HEOPTraHMIECKUX COSTNHEHHM.

Kpemuuii, ero ¢usnyeckue M XMMHUYECKHE CBOMCTBA (B3aMMOJECHCTBHE C METaUIaMH, KHCIOPOIOM,
yTJIepOJIOM, TaJOreHaMH), TIOJTy4YeHHe U MpuMeHeHHe. Poib kpeMHUs B npupojie U TexHuke. OKCUI KpeMHHUS
(IV), xpemHHeBasi KUCIIOTa, CUIMKATHI: (pU3MUECKHEe U XMMHYECKHUE CBOICTBA, MOJIyYeHHE U NPUMEHEHHUE B
OBITYy W TMPOMBIIUIEHHOCTU. BaxkHeine cTpoWTenbHbIE MaTepuaibl: KepamHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpoGieMbr 6e30MacHOT0 UCTIONB30BAHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HHU.

bop. Ocobennoctu crpoenust atoma. OOmIMe IpeacTaBiIeHus 0 PU3NYECKUX U XUMUYECKUX CBOMCTBAX.
bopHas xucnora.

DKCIIepUMEHTAILHOE U3yYCHHE BEIIECTB M SBJICHHIA:

O3HAKOMJICHHE ¢ 00pa3IaMy MPUPOIAHBIX XJIOPUIOB (TaJIOT€HUIOB);

IPOBE/ICHUE ONBITOB, OTPAKAIOINX (PU3UUECKHE U XUMUYECKHE CBOMCTBA FAJIOTEHOB M UX COCTMHEHHI;

M3yYEHHE CBOMCTB COJITHOM KHUCIIOTHI;

MPOBEJICHUE KaYeCTBEHHBIX PEaKlUii Ha XJIOpUI-, OpOMH/I- U MOIUI-UOHBI U HAOIIOJACHHE MPU3HAKOB UX
MIPOTEKAHMUS;

03HaKOMJICHHE C 00pa3IaMu Cephl U €€ IPUPOIHBIX COSAMHEHUI,

Ha0I0IeHue Mpoliecca O0yTIMBaHMs caxapa Mmoj JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI;



U3y4eHHE XMMUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIIOTHI;

NpOBE/IEHUE KadeCTBEHHBIX peakuuil Ha cynbdua-, cynbuT- U Ccynb(paT-MOHBl M HaONIOJIEHUE
MIPU3HAKOB UX MIPOTEKAHNUS;

O3HAKOMJIEHHE C (PU3MUECKUMH CBOICTBaMU a30Ta, Gochopa U UX COENUHEHHH, 00pa3lilaMu a30THBIX U
(hochopHBIX y1oOpeHMIA,

MOJIYYCHHE, COOMpaHue, paclo3HaBaHWE W HW3Y4YCHHE CBOMCTB aMMHaKa, W3Y4YeHHE CBOMCTB COJICH
aMMOHUSI;

IPOBEJICHUE KAYECTBEHHbIX PEaKLM Ha MOH aMMOHHUS, HUTPUT-, HUTPAT- U (pochaT-uOHBl U U3yUYEHUE
MIPU3HAKOB UX MTPOTEKAHNUS;

U3y4eHHE B3aUMOJICHCTBUS KOHIEHTPHUPOBAHHOW a30THOW KHCIOTHI C MeNblo, CBOMCTB (ochopHoii
KHCJIOTEI 1 €€ COJICH;

O3HAKOMJIEHHE C MOJENSMH KPHCTANIMYECKUX PELIETOK ainMasa, rpagura U QysiepeHa, ¢ MpoLeccoM
a/1cOpOIIMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM NMPOTHUBOTA3a;

HoJlyuyeHue, coorpaHue, paclio3HaBaHUE U U3YYE€HHE CBOMCTB YIJIEKHCIIOTO rasa;

IPOBE/ICHUE KAaueCTBEHHBIX pEaklUii Ha KapOOHAT- W CWIMKAT-MOHbl U H3Y4YE€HHE NPU3HAKOB HX
IPOTEKAHUS;

U3y4eHHE B3aUMHBIX NIPEBPAIICHUI KapOOHATOB U r'MAPOKapOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3llaMH TMPUPOJIHBIX KapOOHATOB M CHIJIMKATOB, C TPOAYKLUHUEH CHIMKATHOU
IPOMBIIIEHHOCTH;

pelIeHHne SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxHelme HeMeTaluIbl M X COCIUHEHUS .

Metanbl M X COeTHHEHHUS

O6mue croiicTBa MeTauioB. O0IIas XapakKTepUCTUKA XUMUUECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux nonoxenus B [lepuogudeckoii cucreme xumuueckux aieMeHToB J[. M. MenzeneeBa U CTpO€HUs aTOMOB.
Metannel A- u b-rpynn. CtpoeHue npocThIX BEIIECTB — METaUIOB. MeTauinueckas CBsi3b U METaNIndecKas
KpUCTaJJIM4eckass  pemeTka (IpUMHUTHBHasg  KyOudeckas, OOBEMHO-LEHTpPUpPOBaHHAs  KyOuyeckas,
IpaHEleHTPUpPOBaHHas KyOudeckas, TeKcaroHajbHas IUIOTHOYIAKOBaHHAas). 3aBUCHUMOCTb (U3NUYECKHUX
CBOWCTB METAJUIOB OT CTPOCHHUS KPUCTAJUIOB. DIEKTPOXUMHUUYECKUH psii HampspkeHU mertamuioB. OOmime
XUMHUYECKHe CcBoicTBa MeTayioB. OOmme crnocoObl MONMYYEHHS METAJIOB, METAJUIyprus. OJEKTpOJIn3
pacIjIaBoB M PacTBOPOB COJIEH KaK OJMH U3 CIOCOOOB MOIy4YeHHUs MeTaysioB. [loHATHE O KOPPO3UM METAJLIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT Koppo3uH. CiiiaBbl (CTalb, YyTI'yH, JIOPAIIOMUHMM, OpoH3a). [Ipumenenue
METAJUIOB U CIUIABOB B OBITY U MPOMBIIIIIEHHOCTH.

Memannwvt A-epynn

[llenounble MeTauibl: ToOJIOKEHHE B I[lepmogmyeckoil cucreme XuMHUeckux »siemeHtoB J[. .
MeHieneeBa, CTpOCHHE UX aTOMOB, HaxoKAeHHE B mpupoje. dusnueckue M XUMHUECKUE CBOWCTBa (Ha
IIpUMepe HaTpus U Kanus), nosydeHue. OKcuabl U THAPOKCHUIBI HATpUs U Kanus. [IpuMeHeHue menoYHbIX
METaJIOB M UX COEJUHEHUN. bronornueckas poiap HATpUS U KaJus.

[IlenouHO3EMENBHBIE METAJUIBI MArHUM U KaJIbLIMNA: NTOJI0keHUE B [leproandeckoil cucteMe XMMHUYECKUX
anemeHToB J[. M. MenneneeBa, cTpoeHUE MX aTOMOB, HaXOXKJIE€HHE B Ipupoje. Ousndeckue U XUMHUYECKUE
CBOMCTBAa MarHus W Kaiblus. BaxHeilmmue coeaMHEHUs KaiblMsl W MarHus (OKCUA, THIPOKCHUI, COJIN),
CBOWCTBa, MpuMeHeHHe. JKecTKOCTh BOJIbI U CIIOCOOBI €€ ycTpaHeHus. KpyroBopoT KasibIus B IpUpoJIeE.

Amtomunuii: nonoxenue B Ilepuoguueckoil cucreme xumuueckux snemeHtoB . M. Menneneesa,
CTPOCHHE aToMa, HaXxoXAeHue B npupoje. Pu3nueckue M XMMHUYECKHE CBOMCTBA allOMUHM. AMQOTEpHbIE
CBOICTBa OKCHJA U TUAPOKCUAA aTtOMUHUs. [I[puMeHeHe aJtOMUHUS U €T0 CILIaBOB.

Memannwt b-epynn

OOmas xapakTepucTuka MeTauioB b-rpynn (moOGOYHBIX MoArpymi): nojoxeHue B Ilepuoanueckoi
cucteMe xumuueckux aneMeHToB [[. 1. MenneneeBa, 0COOEHHOCTH CTPOEHMSI aTOMOB. SIBJIEHHE «IIpOBaja
3JIEKTPOHA Ha MPUMEpPE CTPOCHUS aTOMOB XpoMa, MeiH, cepeOpa. BaneHTHble cocTOsIHUS aTOMOB d-3JIEMEHTOB,
CTCIICHW OKHCJIEHUS AaTOMOB B COEOUHEHMSX. 3aBUCHUMOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUAOB H



TUAPOKCUIOB METAJIJIOB OT 3HAUEHUS CTETIEHU OKHUCIICHHUS DJIEMEHTAa B COEAMHEHUHU (Ha MpUMepe COCTUHEHUI
xpoMma). [lepBoHauanbHble NpeICTaBICHUS O KOMILJIEKCHBIX COETMHEHUSIX.

Menr u cepebpo: CTPOSGHHE aTOMOB, CTENeHW OKuciaeHus. OOmue KpaTKhe MPEICTaBICHUS O
(bU3MYECKUX U XUMUYECKUX CBOMCTBAX MPOCTHIX BEHIECTB (B3aMMOCHCTBHE C KUCIOTAMH-OKHCIUTENAMHU), 00
WX OKCHJAX, THIPOKCHIAX U COJSAX, UX NMpuMeHeHuu. [IpeacraBienus 00 aMMUAYHBIX KOMIUIEKCax cepedpa u
Menu. KaduecTBeHHBIC peakiinu Ha KaTHOHBI Meau (2+) u cepebpa.

Hunk: cTpoeHHe aToma, CTETEHb OKHUCIEHHUS. XapaKTepUCTHKa (PU3MYECKMX W XUMHYECKHX CBOMCTB,
npuMeHeHre, aM(oTepHbIe CBOMCTBA OKCHJIAa U THAPOKcHia. KauecTBeHHBIC peakiiui Ha KaTHOHBI IIUHKA.

Keneso: ctpoenne atoma, creneHn okucieHus. Haxoxnenune B mpupone. @usnyeckne U XUMHUUECKUE
CBOMCTBa »eje3a, mpuMeHeHue. buonorudeckas poib xene3a. Okcunbl, ruapokcuabl U conu xeneza (1) u
xenesa (II), ux cocras, cBoiicTBa U nonydeHue. KauecTBeHHbIE peakIMy Ha KaTHOHBI Xkeje3a (2+) u xenesa
(3+). UyryH u ctanb — cruiaBsl jkenesa. [[pou3BocTBO YyryHa U CTalld. DKOJIOTHYECKUE TTPOOIIEMBI, CBSI3aHHBIS
C METaJUTypru4eCKUMH MPOU3BOJICTBAMM.

DKCIEePUMEHTATIFHOE H3yUYeHNE BEIIECTB U SBJICHHM:

03HAKOMJICHHE C 00pa3IlaMH METaJIOB U CILIABOB, NX (PM3UYECKUMHU CBOMCTBAMH;

MOJICJIMPOBAHNE METAJUTMUECKON KPUCTAITMUYECKOMN PEIIeTKH;

W3Yy4YeHHUE B3aUMOJICHCTBUS METAJUIOB C BOJIOM, C PACTBOPAMH COJIEM M KHUCIIOT, UCCIEOBAHUE ITPOLIECCOB
aMeKTponn3a pacTBopoB xiopuaa Meau (II) u moguaa kanus, KOppo3UM METAIIIOB;

U3Yy4CeHHE OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHIOB KAJIBIUS U HATPHS C BOJOH, UX THAPOKCHIOB — C
okcuaom yriepoaa (IV) u kucnoramu;

U3y4eHHE CBOMCTB KapOOHATOB M TUAPOKAPOOHATOB KaJbIUs, JKECTKON BOJIBI,

M3y4eHHUE TPOLIECCOB MOTYUSHHUS THAPOKCHUIOB KeJe3a, UX XUMHUUECKUX CBOMCTB;

U3Yy4eHHE TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX DPEAKIMi Ha WOHBI (MarHus, KaiblHs, aTIOMUHUS,
LIMHKa, jxene3a (2+) u xenesa (3+), meau (2+);

HAOJII0/ICHUE U OMMCAHNE OKPAITMBAHMS TNIAMEHH NOHAMHU HATPUS, KAl U KaJIbIIUS;

uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA amioMuHUs, ruapokcuaa xpoma (III) m rugpokcuna
LIUHKA;

penieHne YKCIepUMEHTATBHBIX 3a/1a4 10 TeMe «BakHelme MeTauibl ¥ UX COSIUHEHUS.

XuMHS 4 OKPYKAKWIIAs cpeaa

BemiectBa u Marepuasibl B MOBCEJHEBHOM JKM3HU YEJIOBEKA. BakHelme BemecTBa M MaTepHalbl,
o0nacTy uX MpUMEHEHUs. be3omacHoe MCMONb30BaHME BEUIECTB M XMMUYECKUX peakiuil B ObiTy. IlepBas
MOMOIIIb NMPU XUMUYECKUX 0XKOTaX U OTPABIICHUSX.

HoBble maTepuaisl 1 TexHONOrUU. [ [pHHIIUIIBL «3€TI€HON XUMUMY.

OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XHMHS W 300pOBbE. 3HAUECHHE H3YyYAaE€MbIX XUMHUYECKHUX
JJIEMEHTOB M HMX COCIWHEHUH Nisi (yHKIIMOHUPOBAHUS OpraHM3Ma 4YeloBeka. [loHsTHEe O 310poBOM 00pase
JKU3HH.

XUMUYEeCKOe 3arps3HEHHE OKpYyXKarolleld cpeapl. ODKOJIOTUYECKHE TMPOOJIEMbl, CBSI3aHHBIE C
COCIMHEHUSIMH yTJepojaa, a3oTa, cepbl, TsokenbiXx metaiuioB. [lonstue o [IJIK. Pomp xumum B pemenun
9KOJIOTUYECKHX MTPOOJIEM.

DKCHepUMEeHTaNbHOE H3y4eHHE BEIECTB U SBICHUIN: O3HAKOMIIEHUE ¢ 00pa3llaMu MaTepuanoB (CTEKIIO,
CIUJIaBbl METAJIJIOB, MOJUMEPHBIE MaTepUabl), ONMPEACICHUE KUCIOTHOCTH MPUPOIHBIX BOJ, MOJEIUPOBAHUE
nporecca 00pa30BaHMs KHCIOTHOTO JOX/s, U3YUYCHHE €ro BO3JACHCTBHS Ha MaTEpUAIbI.

I[MoBTOpeHue U 00001IeHHe 3HAHUI OCHOBHBIX pa3/iesioB KypcoB 8—9 kJiaccoB

ITepuoanueckuii 3axkoH u [lepuoanueckas cucreMa XMMHYECKUX JIEMEHTOB B CBETE NMPEACTABICHHI O
CTPOEHMSI aToMa. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XMMHYECKUX 3JEMEHTOB U UX COCJUHEHUN B
Mepuoiax v rpynmnax.

CrpoeHue BemiecTBa B TBEPAOM, JKUJIKOM W Ta3000pa3HOM COCTOSHUM. BUIbI XUMHUYECKOW CBS3H.
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHUUYECKOU CBSI3H.



Knaccudukanus XUMHUYECKUX pEaKIUil MO pa3iIuyHbIM mpu3Hakam. [IpornozupoBaHue BO3MO>KHOCTH
MPOTEKAHUS XUMHUYECKUX TPEBPAIIEHUI B Pa3IMYHBIX YCIOBHSIX Ha OCHOBE TMPEACTABICHUNH XMMHUYECKOMN
KWUHCTHUKHU U TCPMOAVHAMUKU.

XUMUYEeCKUEe peaklud B pacTBopax. luaponu3 coneil. Peakiuum OKHCIEHHSI-BOCCTAHOBIICHUS.
DIIEKTPOIU3.

CBoOICTBa KUCJIOT, OCHOBAHHMM W COJICH B CBETE MPEJCTABICHUN 00 JICKTPOIUTHICCKON JUCCOIUAIIIN U
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUAX.

Mestcnpeomemnvle ceéa3u

Peanuzanusi MeXIpeIMETHBIX CBsI3ed MpU H3YYEHHMM XUMHU B 9 Kiacce OCYILECTBISETCS Yepes
WCTONIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUN, TaK M TIOHATHUH, TPHUHITBHIX B OTIEIBHBIX
CCTCCTBCHHBIX HAYKax.

OO0mue ecTeCTBEeHHO-HAYyYHBIC MOHSTHS: sBJIICHHE (IIPOIIeCC), HAYYHBIN (DAaKT, THIOTE3a, TEOPHs, 3aKOH,
aHaJIn3, CUHTC3, K.]'IaCCI/I(bI/IKaI_[I/ISI, NepUOoANYHOCTD, HaGJHOIleHI/Ie, OKCIICPUMCHT, MOACIIUPOBAHUC, U3SMCPCHHC,
MOJCJIb, TCXHOJIOT'UA, MAaTCPUAJIBI.

®u3uka: BEIIECTBO, TENO, (HU3MUECKHE BEIUYUHBI, €TUHUIBI U3MEPEHHUs, Macca, 00bEM, KOIUYECTBO
TCIUIOTBI, aTOMbI U MOJICKYJIbI, arp€raTHbIC COCTOSIHUC BCIICCTBA, CTPOCHHUC Ta30B, )KI/IﬂKOCTCﬁ n TBCPABIX
(KpHCTaJUIMYECKUX) TeJ, KpUCTAINYecKasl pelieTka, 3JeKTPOH, sIpO aToMa, MIPOTOH, HEUTPOH, UOH, HYKIHI,
U30TOIIbI, KBAHTHI, PaIMOAKTUBHOCTD, allb(a-, 0eTa- U raMMa-u3IydeHue, INEKTPUIECKUH 3apsl, TPOBOIHHKH,
MIOJTYTIPOBOTHUKH, TUAJICKTPUKH, COJIHEUHBINA CIIEKTP, Pa3oKeHUe OeJIoro CBeTa B CIEKTP.

buonorus: sxocuctema, 6uocdepa, GoTocuHTE3, MPOIIECCHl OOMEHA BEIIECTB, MUHEPAIbHBIC yI0OpEHHUS,
MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATENFHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOTAEMbIE, TOILIUBO,
BOJIHBIE PECYPCHI, TUIaHeTa 3eMIIsl.

Texuonorus: CTPOUTCIIbHBIC TCXHOJIOI'UU, CEIILCKOX O3S MCTBEHHEBIC TCXHOJIOI'uu, TEXHOJIOTUU
3J'I€KTpOHHOI71 MPOMBINIJICHHOCTH, HAHOTCXHOJIOTH.



INDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUS IIPOITPAMMBI 110 XMMHHW HA VYPOBHE
OCHOBHOI'O OBIIEI'O OFPA3OBAHUS (YT JIYBJIEHHBIN YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTHTAIOTCS B XO/€
00y4eHHUs] XUMUHU B €JUHCTBE Y4eOHOW M BOCIUTATEIHHOU NEATEIHOCTH 00pa30BaTEIbHON OpraHU3alliy B
COOTBETCTBUM € TPAJULUMOHHBIMM POCCUMCKUMHU  COLUOKYJIBTYPHBIMH M  JyXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMH, TPUHATHIMA B OOIIECTBE MpaBHJIAaMH U HOPMaMH TOBEJCHHS M CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HaHHUs, CAMOPAa3BUTHUS U COLMATHM3AINH 00YyJarOIUXCsl.

JIndHOCTHBIE pE3yJabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CUCTEMOU
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALMH U PACIIUPEHUE OMNbITa JIEATEIBHOCTU Ha €€ OCHOBE, B TOM 4YHCIE B
YacTH:

1) maTpMoTH4eCcKOro BOCIIUTAHUSA:

IPOSIBJIEHUE LIEHHOCTHOIO OTHOIIEHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY U MCTOPUUYECKOMY
HACJIEUIO, TTOHMMAaHUE 3HAYEHUS XUMHUYECKONW HAayKH M TEXHOJIOTMHM B >KM3HH COBPEMEHHOTO OOIIeCTBa, B
pa3BUTHUH YKOHOMUKH Poccum U cBOEro permoHa;

2) rpaskIaHCKOro BOCIMTAHUS:

NPEACTABICHUE O COLMAIBHBIX HOPMax M MpaBUJIAaX MEXJIMYHOCTHBIX OTHOLICHHM B KOJUIEKTHBE,
MPOSIBJICHHE KOMMYHHUKATUBHON KYJIBTYPHI B pa3HOOOPA3HOM COBMECTHOM 1€ATEIIbHOCTH;

CTpeMJICHHE K B3aMOIIOHUMAaHUIO U B3aMMOIIOMOIIIU B IIpoliecce y4eOHOM 1 BHEY4eOHOI 1€ TebHOCTH;

TOTOBHOCTh OLIEHHWBATh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPUIIEH C MO3MIMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHMSI I1OCIIEICTBUI MOCTYIIKOB;

3) popMupoBaHHA LIEHHOCTH HAYYHOI'O MO3HAHMS

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XWMHUUYECKOM pPEakUHH, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH U HEOOXOJUMBIE JJI1 MOHUMAHUS CYIIHOCTH HAyYHOW KapTHUHBI MUDA;

OCO3HAHUE LIEHHOCTU HAay4HOI'O MO3HAHUS U1l Pa3BUTHUS Ka)KIOrO YeJIOBEKa M IPOU3BOJMTENIBHBIX CHUII
o011ecTBa B 1I€JIOM, POJIM U MECTa HayKu «XUMHs» B CHCTEME HAayYHBIX MPEACTABICHUN O 3aKOHOMEPHOCTAX
Pa3BUTHA IPUPO/IbI, B3AUMOCBS3AX YEJIOBEKa C MPUPOJAHON U TEXHOJIOTUYECKON CPEoi;

Mo3HaBaTe/IbHAss MOTHBAIMS U MHTEpeC K O0yYeHHUIO, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPa3BUTHIO U
camM000pa30BaHuI0, K HCCIEI0BATEIbCKON JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBICHHUS U YPOBHSA
JanbHENIIero 00y4eHus;

4) BOCIMTAHUS KYJbTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTH U3HHU, OTBETCTBEHHOI'0 OTHOILEHUS K CBOEMY 37]0POBbIO, YCTAHOBKA HA 3/10POBBIN
o0pa3 JKHM3HHM, OCO3HAHUE TIOCJIEJCTBUI W HENPUSTHE BPEAHBIX MPHUBBIYEK (YMOTPEOJICHUSI AaJIKOTroJs,
HapKOTHKOB, KYpPEeHHs1), HEOOXOIUMOCTH COOJIIOJICHUS MPaBHJI O€30MaCHOCTH MPU OOPALICHUN ¢ XUMHUYECKUMHU
BEIIECTBAMU B YUE€OHBIX U )KU3HEHHBIX CUTYalUsX;

5) Tpya0BOro BOCIMTAHMS:

(opMHpOBaHUE IIEHHOCTHOI'O OTHOILICHMS K TPYAOBOHM JEATEIBHOCTH KaK €CTECTBEHHOW MOTPeOHOCTH
YeJIOBEKa U K UCCIIEI0BATENbCKOM IeATEIbHOCTH KaK BHICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

pasBHUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XMMHEH, B TOM 4ucie K IpodeccusiM HaydHoU cdepsl,
0CO3HAHKME BO3MOYKHOCTH CaMOpeau3aliiy B 3Toi chepe;

6) 3x010rMYeCcKOro BOCIUTAHUSA:

OCO3HAaHHE HEOOXOAMMOCTH OTHOILIEHUS K MPUPOAEC KaK HCTOYHHMKY KH3HU Ha 3eMmiie, OCHOBE ee
CYILIECTBOBAHMS;

MOBBIIICHHE YPOBHS 3KOJOTHYECKOW KYJbTYphl: MPUOOpPETEHHE OIbITa IJIAHUPOBAHUS IOCTYNKOB H
OLIEHKM WX BO3MOXHBIX TOCJIEJCTBUN [UI OKpYXarolled Ccpenbl; OCO3HaHME TIJIO0ATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIeM U IyTel UX PEUICHHUS; CTIOCOOHOCTh NMPUMEHATh 3HAHUS, TIOJTy4aeMble TIPH U3y4CHUN



XMMHMHM, JUIs PpEUICHMs 3aJad, CBSA3aHHBIX C OKPYKAWOIIEH Cpeloil; aKTUBHOE HENPHUATHE JEHCTBU,
MIPUHOCSIINX BPEJ OKPYKAIOLIEH cpejie; 0OCO3HAHNE CBOCH POJIM Kak IpakJaHWMHA U MOTPEOUTENS B YCIOBUAX
B3aUMOCBSI3U NPUPOJHOM, TEXHOJOTWYECKONM M COLMAIBHOM Cpel; TOTOBHOCTh K YYacTHIO B NPAKTHYECKON
JEATENBHOCTH 9KOJIOIrMUECKON HAIPaBIE€HHOCTH.

METANPEIMETHBIE PE3YJIBTATbHI

MertarnpeMeTHbIE pPe3yibTaThl 00Y4alOIUXCsl, OCBOMBILIUX MPOTrPaMMy MO XMMUU OCHOBHOT'O OOIIETro
o0Opa3oBaHusl, BKIIOYAIOT:

YCBOEHHE MEXIMCUUIUIMHAPHBIX (MEXIIPEIMETHBIX) MOHATUN, OTPaKaloIUX MaTepHabHOE €IUHCTBO
MHUpa M NpolecC MO3HAaHUS (BEIIECTBO, CBOMCTBO, SHEprus, sBJIEHUE, HAY4HBIH (aKT, 3aKOHOMEPHOCTb,
TUIIOTE3a, 3aKOH, TEOpHsl, HAOJI0AeHNE, U3MEPEHNE, UCCIIE0BaHUE, YKCIIEPUMEHT U IpYTHE);

OBJIaJICHUE YHUBEPCAJIbHBIMH Y4YEOHBIMM JE€UCTBUAMU (IIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH,
PEryJIsITUBHBIMM), BaXXHBIMU JUIS MOBBIIIEHUS 3(()EKTUBHOCTH OCBOCHHUS COJEp)KaHMSA y4eOHOro mpeaMmera,
(hopMHUpOBaHHS KOMIETEHINH, a TaKKe MPOECKTHO-UCCIICIOBATEILCKOMN NEATEIBHOCTH 00YJalomuXcsi B Kypce
XMMMWH;

CHOCOOHOCTh MX HCIIOJIb30BaTh B y4eOHOM, TO3HABATEIbHOM M COLMABHON MPAKTHKE.

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUS

Ba3oBble Jjornyeckue neicTBUA:

YMCHI/H[ HUCITIOJIB30BAThH HpI/IeMBI JIOTUYCCKOI'O MBIIIJICHUSA HpI/I OCBOCHHUU 3HaHI/II\/’IZ paCKpI)IBaTI) CMBICJT
XUMUYECKUX TOHATHHA (BBLICIATh WX CYIIECTBEHHBIC IPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C APYTHMH
MOHATHSIMH); aHAIU3UPOBaTh, CPAaBHHUBATh, 0000IIaTh, BBIOMPATh OCHOBAaHUS [IJIS KiIacCU(UKAIUU U
CUCTCMATHU3AIINN XUMHWUYCCKHUX BCIICCTB U XUMHNUYCCKHUX peaKunﬁ; yCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CJ'IGZ[CTBeHHI)IG
CBSI3U MEXIY OOBEKTaMH W3y4Y€HUS;, CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIAYKTHBHBIC, ACAYKTHBHBIC, IO
AQHAJIOTHH); Tpe/IaraTh KPUTEPHUH W BBIABIATH OOIIME 3aKOHOMEPHOCTH W TPOTHUBOPEUHS] B H3Y4aeMbBIX
npoueccax n ABJICHUAX, HpOBOJII/ITB BBIBOABI M 3aKJIFOYUYCHUSI, YMGHI/ISI HpI/IMCHHTI) B npouecce IIO3HAHUS
MOHATHsI (IpEeIMETHbIE U MeTalpeIMeTHbIE), CUMBOIMYECKHUE (3HAKOBBIC) MOJENHU, HCIOIb3yeMbIE B XUMHUH,
peoOpa3OBEIBATH MOJICTILHBIC MPEICTABICHUS — XUMHUYECKHUN 3HAK (CUMBOII DJIEMEHTA), XUMHUYecKas Gpopmymna
W ypaBHCHHE XHUMHUYECKOW pEaKIUh — TMPU PEIICHHH YYeOHBIX 3aJad; C YYEeTOM OTHUX MOJEIbHBIX
MpEeACTaBICHUHN XapaKTepU30BaTh U3y4aeMble XUMUYECKHUE BEIIECTBA U XUMUUYECKHE PEAKIIIH.

Ba3oBble ucciieqoBaTe/ibCKue AeicTBHSA (MeTOAbI HAYYHOI0 MO3HAHMS BeLIeCTB U SIBJICHUIH):

YMEHUSI TPUMEHSATH METOABl HAyYHOTO TIO3HAHWS BEIIECTB UM SBJICHUH HAa OMIHUPUYCCKOM U
TEOPETUIECKOM YPOBHSX B YUeOHOM MMO3HABATEIHPHON M MPOESKTHO-UCCIICIOBATEILCKOM 1eITeTbHOCTH;

YMCHI/H[ HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B KAQUCCTBC HHCTPYMCHTa IIO3HAHUS U CAMOCTOATCIIBHO
CTaBUTb BOIIPOCHI; aHATTU3UPOBATH (DAKTHI, BBIABIATE U (POPMYIUPOBATH MPOOJIEMY, ONIPEACIIATH 11Eb U 3a/1a4H,
COOTBCTCTBYIOIJ_II/IG pemeHmo HpO6HeMLI; npezmaraTL OHI/ICElTeJILHYIO NI 06TJSICHI/ITC.HBHYIO FI/IHOTCBy n
OCYIIECTBIISITh €€ IPOBEPKY; YMEHHsI TPOBOJAUTH H3MEPECHHsS] HEOOXOIWMBIX IapaMeTPOB, BBIUYHCIICHUS,
MOJIETTUPOBAHUE, HAOIIOIEHUS U SKCIIEPUMEHTHI (peasIbHbIe U MBICIICHHBIE), CAMOCTOSATEIHHO MPOTHO3UPOBATH
pe3ynbTaThl, GOPMYyITUPOBATH 00OOIICHHSI U BBIBOJABI 10 PE3YJIbTaTaM MPOBEJACHHOTO OMBITA, UCCIICIOBaHUS,
COCTaBJIATH OTUET O MPOJICIAaHHON PadoTe;

PaGora ¢ undgopmaumeii:

YMEHMsI OPUEHTHPOBATHCS B PA3IMYHbIX MCTOYHMKAX MH(OpManuu (Hay4dHO-TIOMYJISIpHAas JUTEparypa
XUMHUYECKOTO COJIEpKaHMs, CIpPaBOYHBIE MOcoOus, pecypchl MHTepHeTa); aHanu3upoBaTh HH(POpMALUIO U
KPUTHYECKH OIICHHBATh €€ JOCTOBEPHOCTh W HEMPOTHBOPEUYUBOCTh, OTOMpPATh M HWHTEPIPETHPOBATH
UHQOPMALIMIO, 3HAYUMYIO IS pEIICHUS Y4eOHOW 3ajay; yMEHHUS TNPUMEHATh pa3UYHbIE METOAbI U
(hopMynupoBaTh 3ampochl MpU TMOUCKe U 0TOOpe MHGOpPMalMK, HEOOXOAMMOMN [JIsl BBIOJHEHHUS Y4eOHBIX



3aJa4; UCMOJb30BaTh MH(OOPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOIMHM U pa3jM4HbIE ITOMCKOBBIE CHUCTEMBI,
CaMOCTOSITEJIbHO  BBIOMpATh ONTUMANIbHYIO (OpMy TpeACTaBIeHUS HHPOpMALUU (CXEeMBbl, TpaduKH,
JarpaMMBbl, TaOJIHIbL, PUCYHKH U APYrHe (JOPMBI); YMEHUS HCIIOIB30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA
paboThl ¢ XMMHYECKONH HHPOpPMAaLIMEl; TPUMEHSTh MEXIIpeIMeTHbIE ((hru3nyecKkre 1 MaTeMaTHYeCKUe) 3HAKU U
CHUMBOJBI, (opmynbl, abOpeBHAaTyphl, HOMEHKJIATYypy, HCIOJb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJINYECKUE CPEICTBA HATTISIIHOCTH.

KOMMyHI/IKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁllble JeidcTBUA:

1) ymeHus oOmieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINN):

IPEJCTAaBIATh IOJyYEHHbIE PE3YyJIbTaThl IO3HABATEIbHON JEATENBHOCTH B YCTHBIX M HUCbMEHHBIX
TEKCTaX; MyOJUYHO BBICTYNATh C MpPE3CHTAIMeld pPEe3yJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(uccnenoBarenbCKoil 1a00PaTOPHON MM MPAKTHUECKON paboThl, y4eOHOTO MPOEKTa); B XOJ€ Auajora u (1in)
JUCKYCCHM 3ajlaBaTh BOIPOCHl MO O0OCYKAaeMOil Teme M BbICKa3blBaTh WJEH, (OPMYJIUPOBaTH CBOU
IPEJJIOKEHUS] OTHOCUTEIBHO BINOIHEHMSI IPEAJIOKEHHOM 3a/1auu.

2) yMeHus y4eOHOT0 COTPYAHUYECTBA (TPYMITIOBasi KOMMYHHUKAIIHS )

y4acTBOBaTh B TPYNNOBBIX (opMax pabOThl: IUIAHUPOBATH OPraHU3AIMI0 COBMECTHOM paloThI,
OIpeeIIATh CBOIO POJIb, PACHPEACNIATh 3a/Jadl MEX]y 4YIEHAMM TPYIIIbI; BBIIOJIHATH CBOI YacTbh padoOThI,
KOOPJIMHUPOBATH CBOM JEHCTBUA C JCHCTBUSAMH APYrUX WICHOB KOMaH/bI, ONPEAEIATh KPUTEPUH IO OLIEHKE
KayecTBa BBIMOJIHEHHON pa0OThI; pemaTh BO3HUKAIOLIME MPOOJIEMBl HA OCHOBE ydeTa OOIIMX MHTEPECOB M
COrjacoBaHusl MO3MIIMH, y4acTBOBaTh B OOCYXKIIEHHWU, OOMEHE MHEHMSIMH, «MO3TOBOM IITypME» U JIPYrHX
(opmax B3auMOJICHCTBHUS.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE 1eiCTBHS

OBinaseHue YHUBEPCAIBHBIMH Y4€OHBIMU PETYASTUBHBIMU JCHCTBHSMH  BKJIIOYAaeT pa3BUTHE
CaMOOpraHu3allii, CAMOKOHTPOJISI, CAMOKOPPEKLIUH, B TOM UHUCIIE:

YMEHHMsI peliaTh yueOHbIe M HCCIE0BaTeNIbCKUE 3a7jaul: CAMOCTOSTENIBbHO BhIOMpATh CIOCOO peIIeHus
y4eOHO 3a7aun (CpaBHUBATh HECKOJBKO BapUAHTOB peIlEHUs, BBIOMpaTh Hanbosiee MOIXOISAIMN C yueTOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB), IUIAHUPOBAaTh CBOIO pabOTy IMpH pEUIeHUMH Y4eOHOW WM
HCCIIeIOBaTeNIbCKON 3aJjauM; Ha OCHOBE IOJIYYEHHBIX Pe3yJlbTaToB (OPMYyIHUpPOBATH OOOOIIEHHS] U BBIBOABI,
IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE NPOLECCOB; aHAIU3UPOBATh PE3YIbTaThl: COOTHOCUTH CBOU JIEHCTBUS C
IUIAHUPYEMBIMH ~ PE3YJIbTaTaMH, OCYLIECTBISThH CAaMOKOHTPOJIb JESTENIbHOCTH; KOPPEKTHPOBATh CBOIO
JeATEIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NNPEIMETHBIE PE3YJIBTATbBI

[IpeameTHble pe3yiabTaThl OCBOECHUS IPOrpaMMbl 10 XMMHUH OCHOBHOIO 0OmIEro oOpa3oBaHMs Ha
yIiIyOJIEHHOM YpOBHE MMEIOT 001lee coJepkKaTeabHOe PO ¢ MPEIMETHBIMU pe3ysibTaTaMu 0a30BOI0 YPOBHS,
COTJIACOBAHBI MEXKAY COOOM, YTO MO3BOJISIET PEATU30BBIBATH YIIIyOJICHHOE U3yYCHHE KaK B paMKaxX OTACIbHBIX
KJIaCCOB, TaK M B paMKaX peajau3alMd WHAMBUIYAIbHBIX OOPa30BaTENIbHBIX TPACKTOPHHA, B TOM YHCIE
UCTOJB3Yysl CETEBOE B3aMMOAEHCTBUE opraHuzanuu. [lo 3aBepuieHHH peanu3alnul IPOrpaMMbl YIIyOJIeHHOTO
ypOBHSI 0Oydaroliuecs CMOTYT JieTajbHee OCBOUTH MaTepuall, OBJIAJETh PACIIMPEHHBIM KPYIOM MOHATHH H
METO/IOB, pelIaTh 3a/1a4u 00jiee BEICOKOTO YPOBHS CI0KHOCTH.

[IpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOEHUE O0YUYaAIOLUIMMUCS HAyYHBIX 3HAHUM, YMEHHUI U CIIOCOOOB
NEeUCTBUH, cHenupUUecKuX [UIsl MpeIMeTHOW o0JacTH «XHUMHS»;, OCHOBBI HAyYHOTO MBIIIICHHS; BHIbI
JEeSTEIbHOCTH 0 MOJYYEHUIO HOBOIO 3HAHMS, €ro MHTEepIpeTaluH, MpeoOpa3oBaHHI0 U NPUMEHEHUIO B



pa3IMYHbIX Y4eOHBIX U peaslbHBIX )KU3HEHHBIX YCJIOBUAX; 00€CHEUNBAIOT BO3MOKHOCTh YCIIEHIHOTO O0YyUeHHs
Ha CIIEIYIOLEM YPOBHE 00pa30oBaHMUs.

K koHmy oOyuenuss ¢ 8 knacce y oOydarmierocs OyayT chOpMHUPOBAHBI CIEIYIOIINE TPEeIMETHBIC
pe3yJbTaThl U3YYEHHsI XUMUU Ha YTI1yOJIeHHBIM YPOBHE:

PacKphIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHUX MOHATHUN: aTOM, MOJIEKYJla, XUMUYECKHI 3JI€MEHT, MeTaJll,
HEMETAIlJI, aJUIOTPONHMsI, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAsI U MOJIEKYJISIPHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0Jsl XMMHYECKOIO 3JIEMEHTa B COECJUHEHHH, MOJISIPHBIM 00BbEM, OTHOCHUTENbHASI IUIOTHOCTh T'a30B,
OKCHJI, KHCIIOTa, OCHOBaHHE, COJib, aM(OTEpHBII OKCHA, aM(OTEPHBI THIPOKCHI, XHUMHUYECKas pPeaKIius,
Kiaccu(UKalus peakuii: peaky COSAMHEHUS, PEaKUUU pPA3JIOKEHHs, PeaklUH 3aMeIleHUs, pPeaKluu
oOMeHa, 3K30- U IHAOTEPMUYECKUE PEAKLIUHU; TEIUIOBOM 3((eKT peakuuu; sIpo aToMa, HJIEKTPOHHBIN CIIOM
aToMa, aToMHasi OopOuTalb, paAlyCc aToMa, XMMHUYECKas CBS3b, MOJSPHAsS U HEMOJspHas KOBaJICHTHAs CBS3b,
WOHHas CBS3b, MOH, KAaTHOH, aHWOH, PacTBOp, MaccoBasl JOJs BellecTBa (IPOLEHTHAs KOHIIEHTpalus) B
pacTBope, MOJIAIpHAs KOHIEHTpAlMsl BEIIECTBA B PAcTBOPE; AJIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKUCIICHHUS,
OKHUCJIUTEIN U BOCCTAHOBUTENIN, OKHCIIEHUE U BOCCTAHOBJIEHUE, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINHY,
METO/]1 AJIEKTPOHHOI0 OaJlaHca;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKHX TIOHSATHI M TPUMEHATb A3TH TOHATUS TPHU
OIMCAaHUU BEUIECTB U UX NIPEBPALLEHUI;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JII COCTaBJIEHUsI (DOPMYJI BELLIECTB M YPaBHEHUN XUMUYECKUX
peaKkuui;

OTIpeNIeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHSX, CTEIICHb OKHUCIICHHUS HJIIEMEHTOB
B OMHApHBIX COEIUHEHUSIX, IPUHAJJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJacCy COeIUHEHUH 1Mo Gopmyiam,
BUJIbI XUMHUYECKOH CBSI3U (KOBAJICHTHOM U MOHHOMN) B HEOPTaHUYECKUX COCIUHEHUSX;

PacKphIBaTh CMBICI 3aKOHOB COXpPaHEHHMs Macchl BEIIECTB, MOCTOSIHCTBA cocTaBa, [lepuoauueckoro
3akoHa JI. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISAPHOW TEOpUM, 3aKOHA ABOraJpo M €ro CIEJICTBUH,
MIPEICTABIEHUI O HayYHBIX METOAAX MO3HAHUSA, B TOM YHUCJIE SKCIEPUMEHTAIbHBIX U TEOPETUYECKUX METOJIAX
WCCJIEIOBAaHUS BEIIECTB U U3YUYEHUSI XUMUUYECKUX PEaKIIMii;

JEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTU CBONCTB XMMHUYECKHUX HJIEMEHTOB OT HX
nonoxkeHus B [lepuoandeckoit cucreme:

OINMCHIBATh M XapaKTepu3oBaTh TabanuHyo Gopmy [leproanueckoil cUCTEMBl XMMHYECKUX 3JIEMEHTOB:
pa3inyuaTh MOHATHS «rIaBHas mnoiarpynna (A-rpymnma)» u «mobounas nonarpynma (b-rpymma)y, «manbie
MIEPUOIBI» U «OOJIBIINE TIEPHOIBDY;

COOTHOCHUTh O0O3HAu€HHUs, KOTOpble uMeroTcs B Tabmuue «llepuoanueckas cucteMa XMMHYECKUX
anemeHToB J[. 1. MenneneeBa», ¢ UNCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB
(cocraB u 3apsia sapa, o0lIee YUCIIO 3JIEKTPOHOB U pacIpeIeICHUE UX 110 3JIEKTPOHHBIM CIIOSM);

OOBSCHATH CBSI3b MOJIOKEHHsSI d7eMeHTa B [lepuoanueckoil cucreme ¢ pacrnpenesieHueM 3JIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM, ITOJYPOBHIM U OPOUTAIISIM aTOMOB MEPBBIX YETHIPEX MEPHOIOB;

KJIaCCU(UIUPOBATh XUMHUYECKUE D3JIEMEHTHI, HEOPraHWYECKUE BEIECTBA, XUMHUYECKUE peakuuu (1o
YHCIIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DeKTy);

XapaKkTepru30oBaTh (OMHUCHIBATh) (U3NUYECKHE M XMMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB:
KHCIIOpO/ia, BOJOpOJA, BOABI, OOIIME XHUMHYECKHE CBOWCTBA OKCHJIOB, KHCIOT, OCHOBaHMH U COJeH,
TEHETHUYECKYIO CBSI3b MEXKAY HUMHU, MOATBEPKIasi MpUMEpaMU MOJEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIUN;

OINKCHIBATH POJIb KHUCIOPOJA, BOAOPOJA M BOABI B MPHUPOJHBIX IMPOLECCaX, B KUBBIX OpraHU3Max, UX
NPUMEHEHHE B Pa3IUYHBIX OTPACIAX IPOMBIIUIEHHOCTH, BO3MOYKHOE HCIIOJIb30BAaHUE B COBPEMEHHBIX
TEXHOJIOTHSIX;



OOBSICHATh M TPOTHO3UPOBATH CBOMCTBA BEHICCTB B 3aBUCUMOCTH OT HMX COCTaBa W CTPOCHUS,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPAIICHUI B PA3TUYHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl BELIECTB, MOJSPHYIO MaccCy CMECH,
MOJIBHYIO JIOJTF0 XUMHUYECKOTO 3JIEMEHTA B COCIMHCHHUU, MAaCCOBYIO JIOJHO0 XHMUYECKOTO JIEMEHTA 10 (hopMyIie
COCIIMHEHUS, HAXOAWTh MPOCTEUITYI0 (OpMYNy BEIIECTBA MO MACCOBBIM HIIM MOJIBHBIM JIOJISIM JJIEMEHTOB,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJIIPHYIO KOHIICHTPAIIMIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUSAM XUMHUYECKOM PCaKIIH;

INPUMCHATH OCHOBHBLIC OIICpalun MBICJIUTEILHON ACATCIBHOCTH — aHaJlu3 W CHHTC3, CpPaBHCHUC,
0000IIIeHNe, CHCTEMAaTHU3alNI0, KIacCU(UKAIUNIO, BBIABICHHE NPUYUHHO-CIICACTBEHHBIX CBSI3€H — IS
M3Y4YEeHHS CBOWCTB BEUIECTB M XUMUYECKUX PEAKIIUi, ECTECTBEHHO-HAYYHBIE METO/IbI MO3HAHUS — HAOIIOICHHE,
M3MEPEHHE, MOJCITHUPOBAHNE, IKCTICPUMEHT (pPEaJIbHBIA U MBICIICHHBIN) — JIJI1 OCBOCHHS y4EOHOTO COJIEPKAHUS;

pacKphIBaTh CYIIHOCTh MPOIECCOB OKHCICHHS M BOCCTAaHOBJICHHWS, COCTABISATh YPaBHEHHUS IMPOCTHIX
OKHUCJIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIUil (METOIOM JIEKTPOHHOTO OanaHca);

YCTaHABJIMBATb CBA3HM MCKAY PCaJILHO Ha6J'II-O)IaeMI>IMI/I XUMHUYCCKUMH ABJICHUAMHW W IIpoHecCcaMu,
OPOUCXOASIIMMU B MaKpO- M MHUKPOMHUpE, OOBSCHATH MPUYUHBI MHOTOOOpa3usi BEHIECTB, COOTHOCHUTH
XMMHUUYECKHE 3HAHMS CO 3HAHUSAMU JIPYTUX YUEOHBIX IIPEAMETOB;

co0ro1aTh TpaBmiIa 0€30MmacHoil paboThI B 1a0OPATOPUH MPU HCIIOIB30BAHUM XMUMHUYECKON MOCYIBI U
000py/IOBaHus, a TakKe MpaBuiia OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUHM C WHCTPYKIUSMU BBITOTHEHUS
7a00paTOPHBIX OIBITOB W MPAKTUYCCKUX pPadOT MO TMOJYYCHHIO U COOMpaHHWIO Ta3000pa3HBIX BEIICCTB
(Bomopoza M KHCIOpOJa), MPHUTOTOBICHHIO PAaCTBOPOB C OMPEACICHHON MacCOBOM J0Jel pacTBOPEHHOTO
BEIIIECTBA, PEIICHUIO SKCIIEPUMEHTATIBHBIX 3a7a4 10 TeMe «OCHOBHBIE KIIACChl HEOPTAaHUUECKUX COSANHEHHIT,

JIEMOHCTPUPOBATH BJIAJICHUE OCHOBAMH XUMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH YMEHUsT 0€30IMacHOTO
oOpalleHHs ¢ BEIIECTBAMH, MCIIOJIb3YEeMbIMH B TIOBCEIHEBHOM JKM3HHU, a TaK)KE 3HAHWE TPABUI TOBEICHUS B
HENAX COEPeKESHHUS 37J0POBbsS U OKPYKAIOIIEH Cpe/Ibl.

K koHmy oOyuenuss ¢ 9 knacce y oOydaromierocs OyayT chOpMHUPOBAaHBI CIEIYIOIIAE MpPEeIMETHBIC
pe3yabTaThl U3YYEHUS] XUMHH Ha YTIyOJIEHHBIM YPOBHE:!

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHATHI: XUMUYECKUW BJIEMEHT, aTOM, MOJIEKYJa, WOH,
KaTHOH, aHHWOH, 3JIEKTPOOTPUIIATECIBLHOCTh, CTEMCHb OKHCJICHUS, XMMHYECKas peakmus, TerIoBod 3¢hdexT
peaxIyu, MoJb, MOJISIPHBIA 00BEM, PacTBOD;

3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJIEKTPOJIUTHUECKAST TUCCOLMAIINS, PEAKIIMU HOHHOTO 0OMEHa, THAPOJIN3
COJIeH, OOpaTHMbIe W HEOOPAaTHMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH, OKHCIIHTEIb,
BOCCTAHOBUTEJb, OKHCICHUE U BOCCTAHOBJICHHE, dJIEKTPOJIH3, aJUIOTPONHs, aM()OTEepHOCTh, XUMUYIECKAs CBSI3b
(xoBaneHTHAs, MOHHAS, METALTNYECKAS ), MEKMOJICKYIISIPHBIE B3aUMOCHCTBUS (BOIOPOIHAS CBsI3b, CHIIBI BaH-
nep-Baanbca), KOMIUIEKCHBIE COCIMHEHUS, KPUCTAJUIMYECKUE PEIIETKU (MPUMUTUBHAS KyOudeckas, 00bEMHO-
LIEHTpUPOBaHHasi KyOWYecKasi, TpaHEIEHTPUPOBAHHAs KyOWYecKasi, TeKCaroHajbHas IUIOTHOYIIAKOBaHHAs),
KOpPpO3UsI METAJIJIOB, CIUIABBI; CKOPOCTh XUMHUYECKOW peakiu, KaTalin3, XUMHUYECKOE PAaBHOBECHUE, IIEMEHTHI
XUMHUYECKOU TEPMOJIMHAMMKHU KaK OJIHOM U3 TeopeTuueckux ocHoB xumud; 111K

WJUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYECKMX NOHSATHA W TPUMEHSTh 3TH MOHATHS NpPH
ONMCAaHWM BEILIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUISI COCTABJICHUS (JOPMYI BEIIECTB U YPABHCHHN XMMHUECKHX
peakuui;

ONpeAeATh BAJICHTHOCTh W CTENEHb OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB B COCIMHEHUSAX PaA3JIMYHOTO
COCTaBa, MPUHAIICKHOCT BEIIESCTB K OMPEEICHHOMY KJIacCy COSTMHEHUH 1Mo (hopMyraM, BUIABl XUMUICCKOM
CBs3U (KOBAJICHTHOW, MOHHOW, METAJJTHYCCKON) B HEOPTraHUYECKUX COCTUHEHHUSX, 3apsii HOHA 110 XUMUYECKON
dbopmMyrie, xapakTep cpenbl B BOJHBIX pPAacTBOpPAaX HEOPraHWMUECKUX COCIUHEHHH, TUIl KPUCTATMYECKOU
pPELIETKN KOHKPETHOT'O BEUIECTBA;



packpbiBath cMbici [lepuonudeckoro 3akona Jl. 1. MeHeneeBa u IeMOHCTPUPOBATh €r0 TOHUMAHHUE:

OTHCHIBATh M XapaKkTepu3oBaTh TabmuuHyo Gopmy [leprogndeckoil CUCTEMBI XUMHUYECKUX DIIEMEHTOB:
pas3nu4aTh MOHATHS «A-Tpymma» U «b-rpyriay, «Malible IIePUoIb» U «OOJBIINE IEPHOIBIY;

OOBSICHATBH CBSI3b MOJIOXKEHHUS dJIeMeHTa B [leproanyeckoll cucTeMe ¢ pactpeesiCHUEM 3JIEKTPOHOB 1O
JHEPreTUYCCKUM YPOBHSM, MOIYPOBHIM H OPOUTAIISIM aTOMOB IIEPBBIX YETHIPEX MEPHOJIOB;

BBIJICJIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB DJIEMEHTOB W WX COCAMHEHHWH (KHCIOTHO-
OCHOBHBIX W OKHCJIUTEIIEHO-BOCCTAHOBHUTEIBHBIX CBOWMCTB OKCHJOB W THAPOKCHIOB) B Mpeaeiax Malbix
MIEPHUOOB U TJIABHBIX MOJIIPYII C YYETOM CTPOCHHUS UX aTOMOB;

PacKphIBaTh CMBICT TEOPUH AJIEKTPOIMTUICCKON ITHUCCOIMAIINY, 3aKOHA ['ecca M ero CleCcTBHM, 3aKoHa
JNEUCTBYIOLIUX MAacCC, 3aKOHOMEPHOCTEH M3MEHEHHSI CKOPOCTU XUMHUYECKOW peaKIlfy, HAIPaBICHUS CMEIEeHHUs
XUMHYECKOT'O PABHOBECHS B 3aBUCHIMOCTH OT PA3JIMYHBIX aKTOPOB;

KJIaccHu(UIUPOBATh XUMHUYECKHE SJIEMEHTBI, HEOPraHWYECKHE BEIIeCTBA, XMMHUYECKHE peakinuu (1o
YHCIIy U COCTaBy YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((EKTy, MO arperaTHOMY COCTOSTHHIO
pPEarcHTOB, MO W3MEHEHHWIO CTCIICHEH OKHUCIICHHS XHUMHUYSCKHX 3JIEMEHTOB, IO OOpaTHMOCTH, IO YYaCTHIO
KaTaJln3aropa);

XapakTepu30BaTh (OMUCHIBaTH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3JMYHBIX  KJIACCOB
HEOPTaHWYECKHUX COSMHEHHM, MOATBEPKAAst 3TO OMMCAHKUE TPUMEPAMH MOJICKYIISIPHBIX ¥ MOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIINH;

COCTaBIISATh YPaBHEHHSI: SJICKTPOJIUTHUECKON JMCCOIUAIMK KHUCIOT, MICNIOYed W COJIeH; TOJHBIE U
COKpAIllCHHBIC YpaBHEHHS pEaKIUii HOHHOIO OOMEHA; peakiHid, MOATBEPKIAIONINX CYyIIECTBOBAaHHE
TeHETHUYECKOM CBSI3U MEXK/1Y BEIIECTBAMHU PA3TMUYHBIX KIACCOB;

PacKpBIBaTh CYIIHOCTH IMPOIECCOB THIPOJIHM3a COJCH IMOCPEJACTBOM COCTABJICHHS KPATKUX WOHHBIX U
MOJICKYJISIPHBIX YPaBHCHHU PEAKIIMid, CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIMH MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OaraHca ITUX PeaKIni;

IPeJICKa3bIBATh XapaKTep Cpebl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3MUYECKUE M XMMHUYECKHE CBOMCTBA MPOCTHIX BEINECTB (KHUCIOPO,
030H, rpadur, anmas, KpeMHHiA, 60p, a30t, hocdop, cepa, XJIop, HATPUH, KaJIui, MArHUH, KaJIbIUH, ATFOMAHHA,
JKeJe30, Mellb, IINHK, cepedpo) U 00pa30BaHHBIX UMHU CJIIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJAHBIX PACTBOPOB
(ammmak, xmopoBoopoa, cepoBogopo, okcuanl yriepoaa (I, IV), kpemuus (IV), azora (I, IL, 1L, IV, V) u
docdopa (III, V), cepsr (IV, VI), cepaucras, cepHasi, a3otHas, GocdopHasi, yroiabHasi, KpeMHHUEBAs KUCIIOTHI,
OKCHUIBI ¥ TUAPOKCHABI MeTauioB IA—IlA-rpymm, anromunus, menu (1), muaka, xenesa (I1 u I11));

MOSICHSTh ~ COCTaB,  OTAENbHBIE  CIOCOOBI  TIOMYYEHHWs] H  CBOMCTBAa  CIIOKHBIX  BEIIECTB
(KuCIOpoaCcCOaepKANINEe KUCIOTHI XJIOpa, a30THCTas, OOpHas, YKCYCHAas KHUCJIOTHI M WX COJH, TaJOTCHHJIBI
kpemuus (IV) u pocdopa (111 u V), okcua u ruapokcua xpoma (I11), mepmaHranar kanws;

OIMHCHIBATh POJb BAXKHEHIIMX M3y4aeMBIX BEIIECTB B MPHPOJHBIX TMPOIECCaX, BIUSHUE HA JKUBBIC
OpPTraHW3MBbl, IPUMEHEHHUE B Pa3IMYHBIX OTPACIAX SKOHOMHUKH, HCIIOJIB30BAHHE JJISI CO3AaHUS COBPEMEHHBIX
MaTepUaIoB U TEXHOJIOTHIA;

MPOBOJIMTH PEAKIMH, TOATBEPKIAAIONINEC KAaYSCTBCHHBIH COCTaB pPa3IMUHBIX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM ITYTEM COJICpPIKAIMECs] B BOJHBIX PAaCTBOPAaX MOHBI: XJIOPUI-, OpOMUA-, HOAHI-, CYIbdaT-, pocdar-,
KapOOHaT-, CUIIUKAT-, CYTbQUT-, CyTb(UI-, HUTPAT- U HUTPUT-UOHBI, THAPOKCUA-UOHBI, KATHOHBI aMMOHWUS,
MarHus, KaJpliys, alfOMUHUS, Kene3a (2+) u xxenesa (3+), meau (2+), HuHKA;

OOBSICHATBH W MIPOTHO3MPOBATH CBOWCTBA BAYKHEUIIIMX M3y4aeMbIX BEIIECTB B 3aBHCUMOCTH OT UX COCTaBa
U CTPOCHUS, MPUMCHEHHE BEIICCTB B 3aBUCHMOCTH OT UX CBONCTB, BO3MOXXHOCTh NMPOTEKAHUS XHUMHUYECKUX
MPEBPAIICHUI B Pa3IMYHBIX YCJIOBHSIX HAa OCHOBE PACCMOTPEHHBIX JJICMEHTOB XHMHYECKONH KHHETUKH H
TEPMOJIMHAMHUKH;

BBIUMCIISITh OTHOCHTEIBHYIO MOJIEKYIISIPHYIO W MOJIIPHYHO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa 10 (opMysie COSAMHECHHS, MAaCCOBYIO JIOJNIO BEIIECTBA B PAacTBOPE, MOJBHYIO JOJIO
XUMHUYECKOTO 3JIEMEHTAa B COCIMHCHHH, MOJISIPHYIO KOHIIGHTPAIlMIO BEHIECTBA B PACTBOpPE, HAXOJUTh



npocTernyro GopMyIry BEIIECTBa MO MACCOBBIM MJIM MOJBHBIM JOJSIM 3JIEMEHTOB, IMPOBOJIUThH PACUETHI IO
YpaBHEHHUSM XUMHUYECKHX PEaKIUi C y4eTOM HEIOCTaTKa OJHOIO0 M3 PEeareHTOB, MPAaKTHYECKOTrO BBIXOAA
MPOAYKTA, 3HAYCHHS TETIOBOTO 3(peKTa peakunu, onpeaesiTh COCTaB CMECEH;

coOroaTh MpaBwiia 0e30macHol padoThl B J1a0OpATOPUU MPH HCIIOJIB30BAHUH XUMHUYECKOH TMOCYIb U
000pyJ0BaHus, a TaK)Ke MpaBuUja OOpPAIICHUS C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHSIMH BBIIOJTHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKHX paldOT MO TMOJYYEHUI0O M COOMPAHHMIO Ta3000pa3HBIX BEIICCTB
(aMMuaka W YIJIEKUCIIOTO Tra3a) M PEHICHHI0 SKCIEPHUMEHTAIBHBIX 3a/lady M0 TeMaM Kypca, MpPEeICTaBISATh
pe3yabTaThl AKCIIEpUMEHTa B (pOpME BBIBOJIOB, TOKA3aTEIbCTB, TPA(QHUKOB, TAOJIUI] U BBISABIATH SMIIUPHUECKUE
3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIE OIEpalliid MBICIUTEIBHON JESATENLHOCTH (aHAIM3 M CHHTE3, CpaBHEHHE,
0000111IeHNe, CHCTEMATH3AIINIO, BBISBIICHHE TPUYHMHHO-CIIECICTBEHHBIX CBS3€H) IPH U3yYCHUN CBOWCTB BEIIECTB
U XUMHYECKHX PEaKIWid, BIJIETh €CTECTBEHHO-HAYUYHBIMH METOJAaMH TIO3HaHUs (HaOJOJeHHEe, W3MEpCHHUE,
MOJIETMPOBAHNE, IKCTIEPUMEHT (PealIbHbI U MBICIICHHBIN);

NPUMEHSTH MpaBmiia 0€30MacHOr0 OOpAIEHHS C BEIECTBAMHU, UCTIONB3YEMBIMHU B MTOBCETHEBHON KH3HH,
npaBuiia TIOBEJIEHUS B IENSIX cOepekeHHs 30pOBBS U OKpYXKAIOUIEH MPUPOAHON Cpelbl, TOHUMATh BpEJ
(omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTaHU3MBI ONPE/ICICHHBIX BEIIECTB, MOSCHATh Ha MPUMEpPAX CIOCOOBI
YMEHBIICHUSI W TPEIOTBPAIICHUS WX BPEIHOTO BO3JICHCTBHS, 3HAYCHHE >KUPOB, OCIKOB, YIJIEBOIOB IS
OpraHu3Ma 4elOBeKa;

UCTIOJIb30BaTh TMOJYYEHHBIE MPEACTaBICHUA O cdepax MpodhecCHOHATBFHON ACSITEeIbHOCTH, CBSI3aHHBIX C
HAyKOH W COBPEMEHHBIMH TEXHOJIOTHSMH, KaK OCHOBY s TNPO(ECCHOHAJBHON OpUEHTAIMH W  JUIS
OCO3HAHHOTO BBIOOpa XMMUHU KaK MPOQHUILHOTO MPEAMETa MPH MPOJOIKEHIH 00yYeHHUsS HA YPOBHE CPEIHETO
o01ero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOH MPOCKTHO-HCCIEIOBATCIBCKOM JEATEIIFHOCTH XHUMHUYECKOH W XUMHKO-
9KOJIOTUYECKON HANpaBICHHOCTH, MPHOOPECTH OMBIT NPOBEICHHS Y4YEOHBIX MCCIIECOBAHUN B YCIOBHUSX
00pa3oBaTeNIbHBIX OPraHU3aIINN, a TAK)KE OpraHu3aIiil (IIEHTPOB) JTOMOJTHUTEIILHOTO 00pa30oBaHus ACTEH.



TEMATHUYECKOE INTAHUPOBAHHUE 8 ka

INe  |HaumeHnoBanue KonmnuecTtBo yacoB Jlata Bunel, (DIEKTPOHHEIE
I/ [pa3felioB U TEM M3ydeHust |((popMBI urdpoBkIe
P BCETO [KOHTPOJIbHBIC [MPAKTHYCCKUE v (bop (6 bp )
[IpOrpaMMBbI [KOHTPOJIS 00pa3oBaTeIbHBIE PECYPCHI
porp [paboThI [paboTHI P P pecyp
IPaznen 1. [TepBoHavaabHbIE XUMHUYECKUE TIOHSTHUS
1.1. Xumusa — BaxkHas p 0 1 'Y cTHBIN TaGiuub!
obacThb onpoc; JI.11.MenneneeBa u paCTBOPUMOCTH
leCTeCTBO3HAHUS U [TcbMEHHBI KOHTPOJTh;
[IPaKTUYECKOH
eI TeIbHOCTH
ueIoBeKa
1.2. BemecrBa 14 1 1 KorTpomnsHas pabora; TaGauub!
1 XUMHYECKHE JI.11.MenneneeBa u paCTBOPUMOCTH
[peaKIuu
IMToro o paszneny 19

IPaznen 2. BaxkHeiiue npeacTaBUTEN HEOPTaHMYECKUX BEIECTB

2.1. Bo3myx. Kucnopon. 5 0 1 Bauer; Tabmuis!
[MousiTre 00 okcuaax [MpakTudeckas paboTa; JI.11.MenneneeBa u paCTBOPUMOCTH
2.2. Bomopon. 5 1 1 KontponsHas pabora; Ta0muip!
JI.1.MenneneeBa 1 pacCTBOPUMOCTHU
[onsTHE O KMCIOTaX
H COJIAX
2.3. [KonmuecTBEHHEIE 6 1 0 'Y cTHBIM TaGnuis!
OTHOLIEHUS B XUMHHU orpoc; JI.1.MenneneeBa u pacTBOpUMOCTHU
[TcbMeHHBINH KOHTPOJIb;
KoHTponbHas paboTa;
2.4. |Boxma. PacTBOpBL 5 0 1 Y cTHBII Tabmumst
[TousiTre 06 ompoc; JI.11.MenneneeBa u paCTBOPUMOCTH
(OCHOBaHHSIX [TrceMEHHBI KOHTPOJTh;
2.5. |OcHoBHbIC Kaccel (11 1 1 'Y cTHBII Tabmuist
HEOPraHUIEeCKHX orpoc; /1.1.MenneneeBa 1 pacTBOPUMOCTH
COeIMHEHUI [TrceMEHHBIN KOHTPOJIB;
KonTponbsHas pabora;
IMToro mo paszneny 32

IPaznen 3. I[lepuoandeckuii 3axon u [lepuonuueckas cucrema xumudeckux siaementos JI. 1. Menneneesa.
CtpoeHne aToMOB. XMMHU4YECKast CBsA3b. OKHCINTENLHO-BOCCTAHOBUTEIbHBIE PEAKIHN

3.1.

[Neproanyeckuit
BaKOH M
[Mepuoaudeckas

DIIEMEHTOB
JI. 1. Menneneesa.
CtpoeHue aToma

CUCTEMA XUMUUYCCKHUX|

7 0

0

TecrupoBanue; JJUKTanT;

Tabmuip!
JI.1.MenneneeBa u pacTBOPUMOCTU

3.2.

IXuMHdecKkas CBA3b.
(OKUCITUTEITBHO-
BOCCTAaHOBUTEIILHBIE
[peaKuu

KonTponsHas pabora;
Bauer;

Tabmuip!
JI.1.MenneneeBa u pacTBOpUMOCTHU

IMToro nmo paznemny:

15

IPezepBHOE BpeMs
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INOYPOYHOE IINTAHUPOBAHMUE 8 ka1

Ne | Tema ypoka KoanuectBo yacoB Jara no dara no pakry
n/n nnauny
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoTsI padoThbI
1. | BBOOHBII HHCTPYKTAX I10 1 0 1
Th. IlpaBuna Th. [Ipenmer
xumuu. Bemectsa u ux
CBOICTBA.
2. |Meroapl mo3HaHus B xumud. | 1 0 0
YucTele BENECTBA Y CMECH.
3. |Ilpaktmueckas pabora Nel. |1 0 0
[Mpuémbr  Ge3omacHOM
paboThI ¢ 000pyIOBaHUEM U
BemecTBamMu. CTpoeHue
maMenu. O4YucTKa 3arpss-
HEHHOU OBAapEHHOU COJIU.
4. | Odusnueckue u xumMudeckue |1 0 1
SIBIICHUS. XUMUYECKHE
peakuuu.
5. | ATombl, MONEeKyIbI ¥ MOHBL | 1 0 0
6. |3HaKH XUMHYECKUX 1 0 0
3JIEMEHTOB. XUMHUYECKHE
hopmyIbI
7. | IIpocThie ¥ CIIOXKHBIC 1 0 0
BEILIECTBA. XUMUYECKUE
JJIEMEHTHI.
8. | OrtHocurenpHas aTomMHass U | 1 0 0
MOJIEKYJISIPHBIE MACCHI.
9. |3axkon mocrosiHcTBa cocTaBa |1 0 0
BelecTs. Penienue 3amau
10. | Knaccuduxarms 1 0 0
XUMHYECKHUX IJIEMEHTOB.
11. | [lepuonnueckuii 3akou /1. U. |1 0 0

Menneneena.




12.

[Nepuonuueckas Tabnuna
XUMHYECKHUX IEMCHTOB.
3HaYCHUE IEPHOIUUECKOTO
3aKOHa.

13.

CtpoeHne aToMa.

14.

KonTponbHas pabora
Nol«Ileproandeckuit 3aK0H
CTPOCHHUE aTOMay.

15.

AHaJIN3 KOHTPOJIbHOU
pabotsl. Pactipenenenue
RIIEKTPOHOB I10
OHCPIrCTHYCCKUM YPOBHIM

16.

IAHATN3 KOHTPOJIBHOM
paboTel. Pactipenenenue
RIIEKTPOHOB I10
PHEPTrEeTUYCCKUM YPOBHSIM

17.

DJIEKTPOOTPHUIIA- TEIBHOCTh
XUMUYECKUX HIIEMEHTOB.

18.

(OCHOBHBIE BUIBI
XUMHUYECKOHN CBSA3U

19.

(OCHOBHBIE BUIbI
XMUMHUYECKOU CBA3U

20.

CreneHb OKHCIICHUS.

21.

BaneHTHOCTh XUMHYCCKUX
hiieMenToB. Onpeeenne
BaJICHTHOCTH 3JIEMEHTOB 10
(dhopmyaaM UX COCIMHCHHIA.

22.

CocraBiieHre XUMHYECKHUX
(hOpMYII 110 BAJTEHTHOCTH.

23.

BeraucieHus mo
XUMUYECKHM (popMyITam.
MaccoBas qoiis 3JI€MEHTA B
COCIUHCHUU.

24,

ATOMHO-MOJIEKYJISIPHOE
y4eHUe.

25.

BeiecTBa MOJIEKYIIPHOTO U
HEMOJIEKYIISIPHOTO
CTPOCHHUS.




KonTponbhas padora Ne2.

26.

PacdeTsl M0 XUMHUYECKUM
dhopMyam.

27. | AHanu3 KOHTPOJIbHOU
paboThl 3aKOH COXpaHEHUs
MAaccChl BEIIECTB.

28. | XuMuveckue ypaBHECHUSI.

29. | Tunbl XUMHYECKHUX PEaKIIHA.

30. | PacyeTsl M0 XUMUYECKUM
dhopmynam

31. | KosmuecTBo BewecTsa.
Mouns. Monspaas macca.

32. | BelunciieHus ¢
HCIIOJIL30BaHUEM
MOHATUHKOJINYECTBO
BEIIICCTBAY UKMOJISIPHAS

33. | 3akoH ABorajpo.
ModsipHblii 00BEM Ta30B.

34. | O0beMHBIE OTHOLLIECHUS
ra30B IPH XUMHYECKHX
peaKusx

35. | Oxcunsl.

36. | l'mapokcuasl. OcHOBaHMS.

37. | XuMuueckre CBOUCTBA
OCHOBaHHUI.

38. | AMdoTepHbIe OKCUIBI 1
TUAPOKCHIBI.

39. | Kucnotsl.

40. | Xumuueckue CBOMCTBA
KHCIHOT.

41. | Comnmn.

42. | XumMu4uecKknue CBOMCTBA

cosei




43.

[IpaxTrueckas padora Ne2.
Pemenue skcniepu-
MCHTAJIbHEIX 3a/a4 110
TeMe«BaskHelmme KIacchl
HEOPraHUYeCKUX
COEIMHEHUI.

44,

Kontponbhas padota Ne3
no teme: KonnuecTBeHHEBIE
OTHOIIIEHUS B XUMUH.

Baxuetinme kaccol
HEOPT.COe].

45.

IHoBTOpenue n o6o0IIEHNE
TeMbl « BaskHEeHII1e KIacChl
HEOPraHUYECKUX
COCIUHCHUI.

46.

Kucnopon, ero ob6mas
XapaKTepUCTHKA U Ha-
XOXJICHUE B IIpUPOIE U
MOJTyYeHHE.

47.

CaoiicTBa KHUCIOpOA.
[Ipumenenue kucmoposa.

48.

Kpyrosoport B npupoze.

49,

[paktuyeckas padota Ne4.
[Tonydenue u cBoMCTBa
KHCJIOPOJA.

50.

O30H. AmtoTponus
kuciopona. Boznyx u ero
COCTaB.

51.

Bonopon, ero obmas
XapaKTePUCTHKA M HAXOXK-
JIEHUE B MPUPOJIE U
MOJTyYCHHUE.

52.

CBoiicTBa U IpUMEHEHHUE
BOJIOPOJA.




53.

[IpaxTrueckas padora NeS.

[lonyyenue Bonopona u
HUCCIIEOBAHUE €T0 CBOMCTB.

54,

[ToBTOpEeHME M 000OIICHNE
o TemaMm «Kucnopoay,
«Bomopony.

55.

Bona.

56.

XUMU4YecKre CBOMCTBA U
NPUMCHCHUC BOAbI

S7.

Bopna-pactBopurens.
PacTtBopBHI.

58.

MaccoBag nons
pPacTBOPEHHOIO BELIECTBA.

59.

[paktuyeckas padota Ne 6.
[IpuroroBnenue pacTBopa
COJIEN C ONPENEIICHHOMN
MacCOBOM JoJei
pPacTBOPEHHOTO BEIIECTBA
(comn).

60.

[ToBTOpeHME M 000OIICHNE
no teMaM «Boja.

PacTtBOpBI»,
«KonuuecTBeHHbIE
OTHOIIICHUS B XUMHU.

61.

IToBTOpenue n o6o0IEHNE
no temaM «Bogna.

PactBOpEI»,
«KonnuecTBeHHbBIE
OTHOIIIEHUS B XUMUAN).

62.

HToroBasi KOHTpOJIbHAS
pabora

63.

AHanu3 KOHTPOJIbHOU
pabotsl [lonBeeHne UTOroB
roja.




64. | [loBropenue u 0600menne |1 0
no temaM «Boga.
PactBOpEIY,
«KonuiecTBeHHbIE
OTHOIIICHUS B XUMHM.
65. | [loBropenue u 0000menne |1 0
no temam «Boja.
PacTtBOpBI»,
«KonuuectBeHHbIE
OTHOIIICHUS B XUMHU.
66. | [ToBTOopenue u 0600menne |1 0
67. 1 0
68. 1 0
OBILIEE KOJIMYECTBO 68 5

YACOB I10 ITPOTPAMME




TEMATHYECKOE IIJIAHUPOBAHMUE 9 kn

Ne | HaumeHoBaHUe pa3/iesioB M TeM KoanuectBo yacos Jata Buasl gesiTeabHOCTH Buasi, JJIEKTPOHHbIE
n/m | mporpaMMsl H3YYEeHUS hopmbl (uudpoBsie)
BCET0 | KOHTPOJIbHBIE | IPAKTHYECKHE KOHTPOJIST o6pazoBaTebHbIE
paboThl paboThl pecypes
Paznen 1. BemecTBo U XHUMHYECKHE PeaKIHH
1.1. | MoBTOpenue u yriayoieHue 3Hanuii | 5 0 0 XapaKkTepu30BaTh XUMHUYCCKUE DIEMCHTHI MEPBBIX TPEX MEPHOIOB, KAIHS U KATBIHS MO UX VeTusrit https://www.yaklass.ru/
OCHOBHBIX pa3JeJoB Kypca 8 nosioxxenuto B [lepuomuueckoit cucreme Jl. M. Menzeneesa; omnpoc;
Kjacca KnaccuduiupoBaTs 1 Ha3bIBaTh HEOPraHUYECKUE BELIECTBA H3YUYCHHBIX KIIACCOB; IMucemenHsbIH
OnuckIBaTh 00LIME XUMHYECKHE CBOIMCTBA BELIECTB PA3IMYHBIX KJIACCOB, IOATBEPIKAATD KOHTPOJIb;
CBOHCTBA IPMEPaMH MOJICKYJISIPHBIX YPaBHEHHI XMMHYECKHX PEaKIHii;
OnpenensaTs BUI XUMUYECKON CBSA3H U THII KPHCTALIMYECKO PEMETKY BEIeCTBa;
[IporHo3upoBaTh CBOICTBA BEIIECTB B 3aBUCHMOCTHU OT HX CTPOCHUS;
BsicTpanBaTh pa3BEpHyThIEC MUCHMEHHBIE H YCTHBIE OTBETHI C OIIOPOH Ha HH(OPMAIIHIO H3
y4eOHHUKa U CIIPaBOYHBIX MATCPUAIOB, TPAMOTHO HCIIOIb30BATh W3yYCHHBINH TOHATHHHBIN
anmapaTr Kypca XHMUH;
Hcnonb30BaTh MPH BBIOITHEHUU y4eOHbIX 3a/JaHUU U B TIPOLIECCE UCCIEI0BATENBCKOM
JIeSITENLHOCTH HAy4HO-TIOMY/IAPHYIO IUTEPATYPy XUMHUECKOTO COJEPKAHUS, CTIPaBOYHbIE
MaTepuaisl, pecypcsl MHTepHeTa;
1.2. | OcHoBHBIE 3aKOHOMEPHOCTH 10 0 0 PackpbIBaTh CMBICI H3y4aeMbIX [IOHATHI ¥ IPUMEHSTB STH MOHSTHS IPH ONUCAHUU CBOMCTB Tecruposanue; | https://www.yaklass.ru/

XUMHYECCKHX pealcum‘fl

BELIECTB U UX MPEBpaICHUH;

KnaccupuuupoBats XUMHYECKHE PEAKIIMU MO PA3ITHYHBIM IPU3HAKAM;

VcTaHaBIuBaTh 3aBHCUMOCTD CKOPOCTH XUMHIECKO# PEaKIHH OT PA3THIHBIX (aKTOPOB;
[IporHO3upOBATH BO3MOKHOCTH TIPOTEKAHUS XHMHYECKUX MPEBPANICHIUI B PA3IHIHBIX
YCIOBHUSIX;

OmnpeenaTh OKMCIUTENb U BoccTaHOBUTENb B OBP;

CocTaBIIATh JIEKTPOHHBIH GaaHC PeaKIuH;

[Ipou3BOANTH BHIYUCICHUS IO XUMUYECKUM yPAaBHEHHUSIM;

BrlcTpanBath pa3BEpHYThIC MHCEMEHHBIE H YCTHBIE OTBETHI C OIOPOH Ha HH(POPMALIHIO U3
y4eOHHKA U CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOJIb30BaTh U3YUCHHBIN MOHATUHHBIN
arnmapar Kypca XUMHUH;

Vcnonb30BaTh MPY BBHIIOIHEHUU Y4E€OHbIX 3aJaHUI U B IPOLIECCE UCCIEI0BATENIBCKOM
JEATENBHOCTH HAYYIHO-TIOMY IAPHYIO TUTEPATypPy XUMHIECKOTO COCPIKAHMS, CIIPABOTHBIC
MaTepualsl, pecypcst MuTepHeTa;




1.3. [DnekrpomurHueckas 11 IPackpbIBaTh CMBICT H3Y4aeMbIX MOHATHUI, a TaKKe CMBICI TEOPUM JIEKTPOIUTHYECKON Y cTHBII https://www.yaklass.ru/
Imcconuanus. XMMHYECKHE PeaKLuu I CCOLMAIIMKL; orpoc;
B pacTBOpax (OOBACHATH IPHYKHBI HITEKTPOIPOBOJHOCTH BOTHBIX PACTBOPOB; [TrceMeHHbII
(CocTaBIsTh ypaBHEHHUS AUCCOMUAIIIH KHUCIOT, IIENI0UeH U COIeH, IIONHbIC H COKPAIlEHHEIE [KOHTPOIIb;
MOHHBIEC YpaBHEHHSI XMMHYECKUX PEeaKInii HOHHOTO 0OMeHa; IKonTpOonbHast
[TnaHUpOBATH M OCYIIECTBIATH HA MIPAKTUKE XUMUYECKHE IKCIIEPUMEHTBI, IIPOBOJUTH pabora;
HaOJII0IeHNUS], J1eTIaTh BHIBO/BI IO PE3y/IbTaTaM dKCIEPUMEHTA;
CnenoBath npaBuiaM 0e30macHoi paboThl B 1JaOOPATOPUH NP UCTIOIb30BAHUM XUMHYECKOM
MOCyIbI X 000PYIOBAHUS;
[Tpor3BOAMUTE BEIMHCICHHS 110 XUMHIECKUM yPaBHEHISIM;
BeicTpanBaTh pa3BEPHYTHIC MICBMEHHBIC M YCTHBIE OTBETHI C ONOPOH Ha HH(OPMALIUIO U3
y4eOHHKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHO UCIIOIb30BATh H3YyYECHHbIH OHATHHHbIH
AmmapaT Kypca XHUMUU;
crionp30BaTh IpHU BHIIOMHEHNH yIeOHBIX 3aJaHUI H B IPOIIECCEe HCCIEI0BATEIECKON
IMeSTeIbHOCTH HaYYHO-TIOMYIISIPHYIO JINTEPATYPy XUMHIECKOTO COAEPKAHUSI, CIPABOYHBIC
MaTepuaibl, pecypcsl UHTepHeTa;
roro no paszuery 26
IPasznen 2. HemeTaiuibl ¥ ©X COCIUHEHUS
2.1. |OOwmas xapakTepucTHKa 6 (OOBSCHITH 00LINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB HEMETAIUIOB M HX COCAMHCHUH B [MpakTtuueckast  |https://www.yaklass.ru/
XMMHYECKUX 37eMeHTOB VIIA- peienax MaJiblX IepUOJIOB U IIaBHBIX MOATpYyII [lepuoandeckoit cucTeMbl XMMHUYECKUX [paboTa;
Irpymmel. anorexst PIEMEHTOB C Y4ETOM CTPOEHUS UX ATOMOB; TectupoBanue;

[Xapakrepu3oBaTh (pU3MYECKHE U XHMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB TaJOreHOB (Ha
[IpEMepe XJI0pa) U CIIOXKHBIX BEIECTB (XIIOPOBOAOPO/A, XJIOPHA HATPHUS), CIIOCOOBI HX
[ONTy4eHHs, MPUMEHEHUE M 3HAUYCHHUE B IPUPOJIE M )KU3HHU YEJIOBEKA;

OnpenensTh rajJoreHH-HOHbI B PaCTBOPE;

[T1aHpOBaTH M OCYIIECTBIISTH HA IPAKTUKE XUMUYECKUE SKCIIEPUMEHTBI, IPOBOUTH
HAOJIIOICHNUS, IeTaTh BEIBOJKI 0 Pe3yIbTaTaM dKCIePUMEHTa;

CrreoBath mpaBuIaM 6e30MacHON paboTHI B J1IaGOPaTOPUH IIPU UCTIONB30BAHHN XHMHIECKOH
OCYIBI M 000PYIOBAHUS;

BbIcTpanBaTh pa3BEPHYTHIC MHCHMEHHbIE U YCTHBIC OTBETHI C ONOPOIl HA HH(POPMALIHIO U3
[y4eOHMKa U CIIPaBOYHBIX MATEPUAIIOB, TPAMOTHO HCIIOJIb30BaTh H3Y4CHHBII TOHSATHITHBIN
ammapat Kypca XUMHK;

Mcronp30BaTh IpHU BHIIOMHEHNH yIeOHBIX 3a/JaHUI M B IPOIIECCE UCCIEe0BATENECKOM
IMesATeIPHOCTH HAYYHO-TIOIYIIPHYIO JINTEPATYPy XUMHUYECKOTO COACPIKAHMUS, CIIPABOYHbBIC
MaTepuaibl, pecypcel HTepHeTa;




2.2.

(O6mmast XapakTepUCTUKA
XMMHYECKUX 3JIeMEHTOB VIA-rpymnmsl.
Cepa u €€ coequHEHUS

10

(OOBSACHTH 00LINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOKMCTB 2JIeMEHTOB VIA-rpymimsl 1 Ux
coeqMHEHUH ¢ y4ETOM CTPOEHHS X aTOMOB;

IXapakTepu3oBaTh HU3MYECKUE U XUMUYECKHE CBOMCTBA IIPOCTOrO BELIECTBA CEPhI U &
coequHeHHNH (cepoBOAOPOIA, OKCHIOB CEPBI, CEPHOI KUCIOTHL, CYIb(}aToB), CHOCOOBI HX
MONyJeHNs, IPIMCHCHHE H 3HAaUCHHUE B IPHPOJIE H KH3HH YeNIOBCKA,;

Omnpenernsts HATNYHE CyTb()AaT-HOHOB B PACTBOPE;

(OOBSCHSTH CYIHOCTD KOTOTHYECKUX MPOOIIEeM, CBI3aHHBIX C MepepaboTKoN CoOeTUHEHUI
cephl;

[TnaHUPOBATH U OCYIIECTBILATH Ha MPAKTUKE XUMUYECKHE YKCIIEPUMEHTHI, IIPOBOIUTH
[HAOJIFOICHNS, IeTIaTh BEIBOJBI IO PE3yIbTaTaM dKCICPUMEHTA;

CnenoBath npaBuiiaM 0e3011acHOi paboThl B 1a6OPATOPUH MPH MCTIOIB30BAHUH XHMHYECKOH
mocybl 1 000pyI0BaHUS;

[Tpor3BOAMUTS BEIYUCICHHS 110 XUMHYECKUM ypaBHEHUSIM;

crionp30BaTh IpHU BHIIOMHEHNH yIeOHBIX 3aJaHUI TEKCTHI ydeOHMKA, CIIPABOYHBIC MATEPHAIIbI
(Ileproauaeckyto cucreMy XxuMHIeckux snemenTos J. M. Menneneesa, Tabauiy
[PACTBOPMMOCTH KUCIIOT, OCHOBAaHHI H COJIEil B BOZIE, JNEKTPOXUMUYECKHH PsiJl HATIPSKEHUH
IMETaJUIOB);

Mcronp30BaTh NP BHIMOIHEHUH YU4€OHBIX 3aJJaHUI U B TIPOLIECCE UCCIIEI0BATETbCKOM
IMeATeIbHOCTH HaYIHO-TIOMYIISPHYIO IUTEPATYPy XUMHIECKOTO COAEP KAHUS, CIPABOYHEIC
MaTepuaibl, pecypcsl HTepHeTa;

[TcbMEeHHBIH
[KOHTPOJIB;
IKoHTpONBHAS
[paboTa;

https://www.yaklass.ru/

2.3.

(O6mast XapakTepUCTUKA
XMMHYECKUX 3JIEMEHTOB V A-rpyImbl.
|A30T, hochop U UX COeTUHEHUS

14

(OOBSCHTH O0LINE 3AKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 2JIEMEHTOB VA -TPYIIIBI M HX
COCAMHEHHUIT C Y4ETOM CTPOCHHS UX aTOMOB,;

IXapakTepu3oBaTh HU3MYECKUE U XMMHYECKUE CBOMCTBA NPOCTHIX BELIECTB a30Ta U Gocdopa u
MX COeMHEHUIT (aMMuaKa, CoJIeii aMMOHHSI, a30THOM KHCIIOThI, HUTPATOB, okcuna dhocpopa(V)
1 pochopHoii KuCOThI, PochaToB), CIOCOOBI X MOTYUCHHUS, IPUMECHEHHE U 3HAYCHHUE B
MPUPOJIEC 1 KU3HU YEITOBEKa;

Onpenensitb MOHBI aMMOHHA U (HOCGAT-HOHBI B PACTBOPE;

(OGBSICHATH CYIIHOCT YKOJIOTHYECKHX MPOOIIEM, CBSI3aHHBIX C HAXOXKICHUEM COSIMHEHNI a30Ta
m hochopa B okpyxaromieil cpene;

[TnaHUPOBATH M OCYIIECTBIATH HA MIPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI, TIPOBOIHUTH
HAOJIIOICHNSI, 1eTIaTh BEIBOBI II0 PE3yJIbTaTaM IKCIIEPUMEHTa;

CrienoBath npaBuiam 6e30macHON paboThl B J1aGOPaTOPUH MIPU UCIIONB30BAHHH XHMHUYECKON
moCcy/bl U 000PYIOBAHMUS;

[Mpon3BOANTH BHIYUCICHHUS 110 XUMHUIECCKIUM YPABHCHHSIM,;

Mcrionp30BaTh P BEIIOITHEHNH yIeOHBIX 3aJaHUH TEKCTHI yaeOHHKA, CIIPABOYHBIE Ma TEPHaIIbI
(mepuoauYecKyro cucTeMy Xxumudeckux sinementos [l. V. Menneneesa, Tabiuiy
[PACTBOPUMOCTH KHCIIOT, OCHOBAHUI U COJIEH B BOJIE, SIEKTPOXUMHYECKUH Pl HANPSDKEHUI
IMETAJLIOB);

Mcrions30BaTh IpH BBIOIHEHNH YICOHBIX 3alaHHIT U B IPOLECCE HCCIEN0BATEIbCKON
IMeSTeIbHOCTH HayYHO-TIONYISIPHYIO JINTEPATYPy XUMHIECKOTO COAEPIKAHNUsI, CIPABOYHBIC
MaTtepuaibl, pecypcsl MHTepHeTa;

[TpaxkTHyecKas
[paboTa;
TecTupoBanue;

https://www.yaklass.ru/




2.4.

(O6mmast XapakTepUCTUKA
XMMHYECKUX 3JIeMEHTOB IV A-rpynrsl.

|YTiepon ¥ KpeMHUH U UX COeTUHEHUS

12

(OOBSACHT 00LINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 2JIeMEHTOB [V A-rpymimsl 1 Ux
coeqMHEHUH ¢ y4ETOM CTPOEHHS X aTOMOB;

[XapakTepu3oBaTh HU3MIECKHE U XMMUIECKHE CBOHCTBA MIPOCTHIX BELIECTB yriIepoja U
KPEMHHS X HX COCAUHEHUH (OKCHIOB YIIepoa, yroIbHOH KHCIOTHL, KapOOHATOB, OKCUIA
KpEMHHSI, KPEeMHHEBOH KHCIIOTEL, CHIIMKATOB), CIIOCOOBI UX MOIyIEHHUs, IPUMEHEHUE 1
BHAYEHHE B IPUPOJIE U KU3HU YEIOBEKA;

Onpenensite KapOOHAT- M CUIIMKAT-HOHBI B PACTBOPE;

(OOBACHATH CYITHOCTH SKOIOIHYECKUX MPOOIIEM, CBA3AHHBIX C HAX0XKICHHEM YTIIEKUCIOro ra3a
B OKpYy>KarolLle cpene;

MnmrocTpupoBaTh B3aNMOCBS3b HEOPTAaHHIECKHX COCANHEHUH YTIIeposia i OpraHMIeCKHX
BEIIIECTB;

IMnaHKpOBaTH U OCYIIECTBIIATH Ha MIPAKTUKE XUMUYECKHE SKCIIEPUMEHTBI, IPOBOTHTH
HaOJII0€HNU, 1eTaTh BEIBOIBI IO PE3yIbTaTaM dKCIEPUMEHTA;

CrenoBath mpaBuIaM 6e30MacHON paboTHI B 1aOOPaTOPUH IIPU HCIIONB30BAHIN XHUMHICCKOH
OCyIbI X 000PYIOBAHUS;

Mcrionp30BaTh IpHU BEIIOMHEHNH yIeOHBIX 3aJaHUH TEKCTHI yaeOHHKA, CIIPABOYHBIE MAaTEPHAIIbI
(ITepuoanyeckyto cucreMy Xxummuyeckux snemenToB /1. M. Menneneesa, Tabnuiy
[PACTBOPUMOCTH KHUCIIOT, OCHOBAHUH U colielt B BOZE, DICKTPOXHUMUYECKUI Psil HAPSHKEHUH
METaJIoB);

M cronp30BaTh IpHU BEIIOMHEHNH yIeOHBIX 3aJaHU| U B IIPOLIECCE HCCIEA0BATEILCKON
IMeATEeNbHOCTH HAYYHO-TIONMYISIPHYIO JIUTEPATYPy XUMHIECKOTO COACPIKAHUsI, CIPABOYHbIC

MaTepuaibl, pecypchl HTEepHETA;

IKoHTpONbHAs
[paboTa;

https://www.yaklass.ru/

[MToro o pa3aeny

44

IPazzien 3. MeTaiisl M X COEAUHEHUS

3.1.

O61IMe CBOWCTBA METAILIOB

PackpbIBaTh CMBICT H3Y4aeMbIX MOHATUH U IPUMEHSTh 3TH HOHATUS IIPY ONUCAHUH CBOHCTB
BEIIECTB U UX MPEBpAICHUII;

(OOBSACHATH 00IINE 3aKOHOMEPHOCTH B H3MEHEHHH CBOKCTB JIEMEHTOB-METAIIOB U UX
COeIMHEHHUI ¢ yIETOM CTPOCHUS MX aTOMOB;

(X apakTepr30BaTh CTPOCHHE METAJUIOB, OOLINe (PH3MUECKHE U XUMHIECKHE CBOHCTBA METAJIIOB;
IXapakTepu3oBaTh 00LIHE CIIOCOOBI MOIYYEHUS METAILIOB;

CnenoBath npaBuiaM 0e30macHoi paboThl B 1TaOOPAaTOPUH NPH UCTIOIb30BAHUM XUMHYECKOM
MOCyIbI X 000PYIOBAHUS;

[Tpor3BOAMTE BEIMHCICHHS 10 XUMHIECKAM yPaBHEHUSIM;

Mcronb30BaTh MU BBHINOIHEHUH Y4COHBIX 3alaHHIT TEKCThI Y4eOHHKA, CIIPABOYHbIC MAaTEPHAIIbI
(ITepuoanueckyto cucreMy xummudeckux snementos /1. M. Menneneesa, Tabnuiy
[PACTBOPUMOCTH KHUCIIOT, OCHOBAHUI U coliel B BOAE, DICKTPOXUMUYECKUI sl HATIPSHDKEHUH
IMETaJLIOB);

M crionp30BaTh IPHU BEIIOMTHEHUH yIeOHBIX 3aJaHUi H B IIPOLIECCE HCCIET0BATEILCKON
IMeATEeNbHOCTH HAYYHO-TIONMYISIPHYIO JIUTEPATYPy XUMHIECKOTO COACPIKAHNUSI, CIPABOYHbIC
MaTepuaibl, pecypcbl MHTepHeTa;

[IpakTU4yeckas
[paboTa;
TecTupoBaHue;

https://www.yaklass.ru/




3.2.  |BaxkHeiilne MeTaJlIbl U UX
CoeMHEHHs

16

\
(OOBsICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJUIOB B IPYyNIax U
MX COEAMHEHHH ¢ y4ETOM CTPOCHUSI UX aTOMOB;

[XapakTepu30BaTh (PU3MIECKIE U XUMUIECKHE CBOHCTBA IIPOCTHIX BENIECTB METAILIOB U UX
coenuHeHNH (OKCUIOB, THIPOKCHIOB, CONEil), CIOCOOBI HX MONYIEHHS, IPUMEHEHHE 1
BHAaUCHHE B IPUPOJIE M KM3HH YETOBEKa;

IPacrio3HaBaTh C IOMOIIbIO KAYECTBEHHBIX PEAKIMil HOHBI METAIIOB (MarHus, aTllOMHHH,
IMHKa, XKeJe3a, MeIn);

[MnaHUPOBATH U OCYIIECTBIATH HA MIPAKTUKE XUMUYECKHE YKCIIEPUMEHTHI, IIPOBOAUTH
HAOJFOICHNSI, TIENaTh BBIBOJIBI IT0 PE3YNIbTAaTaM KCIIEPUMEHTA;

CnenoBath npaBuiiaM 0e3011acHOi paboThl B 1a6OPATOPUH MPH MCTIOIB30BAHUH XHMHYECKOH
mocybl 1 000pyI0BaHUS;

[Tpor3BOAMUTE BEIYUCICHHS 110 XMMHIECKUM ypPaBHEHHUSIM;

BicTpanBaTh pa3BEPHYTHIE MICHMEHHEIE H YCTHBIE OTBETHI C OIIOPOH Ha HH(OPMAIIHIO U3
[yd4eOHIKa M CIPAaBOYHBIX MaTEPHAIIOB, TPAMOTHO HCIOIb30BaTh H3yUEHHBIH TOHSTUHHEIH
AmIapaT Kypca XHMUH;

Mcronb30BaTh MPH BBHINOIHEHUH Y4COHBIX 3alaHHIl U B POLECCE HCCIIEJ0BATEbCKON
IMeATeNbHOCTH HAYYHO-TIOMYISPHYIO JINTEPATYPy XUMHUIECKOTO COIEPIKaHMUs, CIIPABOYHBIC
MaTepuaibl, pecypcsl HTepHeTa;

[pakTHyeckas
[paboTa;
TecTupoBanue;

https://www.yaklass.ru/

[MToro no pa3aeny:
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IPaznen 4. Xumus u okpyxaromas cpesa

4.1. |BemrectBa U MaTepHallbl B XKH3HU
[FeoBeKa

[XapaKkTepr30BaTh PONIb XMMHH B PA3IHYHBIX cepax AesTeTbHOCTH JTF0/IEH, OCHOBHBIC
BEIIECTBA M MATEPUAIIbI, IPUMCHSICMBIC B )KH3HH COBPEMEHHOT'O YEIIOBEKa,

(OGBSICHATD YCITOBHSI 0E30I1ACHOTO HCIIONB30BAaHMUS BEIIECTB M XUMHUYECKHX PEaKLHil B OBITY;
IAHaIM3UPOBATH M KPUTHYECKH OLIEHMBATH MH()OPMALIMIO O BIMSHHU HPOMBILIICHHOCTH,
CENBCKOr0 X035iCTBA, TPAHCIIOPTA U JIP. HA COCTOSTHHE OKPY)KAarOIIEH Cpe/ibl;

|YMeTh OKa3bIBaTh EPBYIO ITOMOLIb IIPU XUMHYIECKHX O’KOTax M OTPABICHHSX;

[MpuHIMATH y4acTHE B 00CYKICHHUH IPOOJIEM XHMHYECKOM M 3KOIIOTHYECKON HAIPaBICHHOCTH,
BBICKA3bIBATH COOCTBEHHYIO ITO3HLIMIO 110 TIPOOJIEMe | MpeyIaraTb BO3MOXHBIE IyTH &
[peLLICHUST;

[InchMeHHBII
[KOHTPOJIb;
IKoHTponbHast
pabora;

https://www.yaklass.ru/
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INOYPOYHOE IINTAHUPOBAHMUE 9 KJIACCA

Ne Koa-Bo
Tema ypoka ara ILUIaH. aTa (paKr.
n/n yp 4acoB A Aata ¢
1. [Ipeamer xumun. [IpocTsie U CI0KHBIE BELIECTBA. 1
2. Tunel XUMUYECKOH CBSI3U. 2
3. Tunel xumuyeckux peakuuid. Kitaccsl HeopraHn4eckux 2
COCIMHECHU M.
4, CymHOCTbh OKHCIIUTEIBHO- 2
BOCCTAHOBUTEIBHBIX peakiuil. OKUCIUTEb.
BoccranoBuresnsb.
o. Tennooii 3 dexr 1
XUMHUYECKHUX PEAKIUH.
[TonsiTue 06 5K30- 1
SHIOTEPMHUUECKUX PEAKIIHSIX.
6. Pemienue 3a1a4 1o TemioBoMy 3G ety 2
7. CKOpOCTh XMMHUYECKUX PEAKIIMI. 1
8. @akTOopsI BIUAIOIIKAE HA CKOPOCTh XUMHUECKON 1
peaKIuu.
9-10 | OGpaTUMOCTh peaKIHi. 2
XUMHUYECKOE PaBHOBECHE W CITIOCOOBI €T0 CMEIICHHS.

10. | CymnocTs mporiecca 3JeKTPOITUTHYSCKON 1
JTUCCOIUAITAN

11. | Juccormalius KHCIIOT, OCHOBAHHE M COJIEH 1

12. | CunbHbie u ciabbie dnmeKTponuThl. CTENeHb 1
JTUCCOIUAIIUU.

13. | Peakuuu noHHOTO OOMEHa. 2
YcnoBus npoTEeKaHMs peakyii HOHHOTO OOMEHa.

14. | Xumuueckue CBOMCTBa OCHOBHBIX KJIaCCOB 2
HEOPraHUYECKUX COCAMHEHHUI B CBETE MPE/ICTABICHUI
00 JIEKTPOJIMTUUECKON JUCCOLUAIIUN U OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMIX.

15. | Tmaponus coseit. O60061eHne mo TeMam « Kinaccudukamus | 2
XUMHUYECKHUX PEeaKUil» U «NeKTPOIUTUYECKAS
JUCCOLIUALIUS.

16. | KonrtponbHas padota Nel mo Temam: «Knaccudukarms 1

XUMHUYECKUX PEAKIUN» M «JIEKTPOJIUTHYECKAS
JUCCOLIAALIUSY.




17. | O600mEeHne 110 TEMaM « 1
Knaccudukanus XUMHYECKUX peakuii» u
«INEeKTPOTUTHIECKAS
aucconuanusy. Iloaroroska x x/p.

18. |TlomosxeHue TajOreHOB B MEPUOIHUYCCKOM TabIHIIe 1 2
CTPOEHHUE UX aTOMOB.

CBoiicTBa, MoJydyeHHE U MPUMEHEHHUE TaJIOT€HOB.

19. | Xnop. CBoiicTBa 1 IpUMEHEHHE XJIOPA 1

20. | X710poBOIOPOA: MONYYCHUE U CBOMCTBA. 1

21. | ConsiHast KUCJIOTA U €€ COJIH. 1

22. |TlonyueHue CONSHOW KUCIOTHI M U3yUCHUE €€ CBOMCTB. 1

23. | IlomoskeHHe KHCIIOPOAA U CEPBI B IIEPHOIMUCCKOM 2
CHCTEME XUMHUECKUX
3JIEMEHTOB, CTPOCHHME UX aTOMOB. AJIJIOTPOIHS CEPHI.

24. | CpoiicTBa U IPUMEHEHHE CEePBI 1

25. | CepoBonopoa. Cynbdumst 1

26. | Okcun cepwi(lV). CepHuctas kuciora U e€ CONu. 1

27. | Oxkcun cepsl (V). CepHast KMCIIOTa U €€ COJTH. 1

28. | OkucnuTeNnbHbIe CBOWCTBA KOHIICHTPUPOBAHHOW CEPHOM 1
KHCJIOTHI.

29. | O606m1eHune 3Hanmii o TeMaM: «I amorensl. Kucmopos u 1
cepay.

30. |KonutpospHas padora Ne2 o teme: «lanorensl. Kucnopox |1
U cepay.

31. | Pemenwue 3amau o teme: «Kuciaoposa u cepay. 1

32. | A3oT: pu3HUecKue U XUMHYECKUE CBOMCTBA. 2
Oxcunpl a3ota. Kpyrosopor azora B mpupoe.

33. Ammuak. Ou3nueckre 1 XMMUYECKUE CBOMCTBA. 2
[losnyyenue u npUMeHEHHE.

34. | Comu ammonwus. Ou3nveckue U XUMUYESCKHAE CBOMCTRA. 2
[Tony4yeHue u mpUMeHEeHHe.

35. | AzorHas kucinora. CTpoeHHE MOJIEKYIIbI 1

36. |. CaoiicTBa pa30aBICHHON U KOHIICHTPUPOBAHHOM a30THOH | 2
KHUCJIOTHI

37. | Comu a30THOM KUCIIOTHI. A30THBIE YIOOPCHHS. 1

38. | dochop. Amnorponus pocdopa. CroiicTBa hochopa 2

39. | Okcun docdopa (V). DochopHas KHCIOTA U €€ COIH. 2

dochopHbIe y1oOpeHHSs




40. | XapakTepHCTHKa YIiIepoaa U KPEMHUsL. AJLIOTPOIHS 2
yriepoja: aimas, rpadur,
KapOuH, (QyJIepeHBI.

41. | XuMudeckue CBOMCTBA yriepoaa. Aacoporusi. 2

42. | Oxcun yraepona (I) -yrapusiii ra3s, ero cBoiicTna, 1
(U3MOJIOTHYECKOE JICHCTBUE HA OPraHHU3M.

43. | Okcun yriepona (IV). Yriekucnbiii ra3. YroipHas KACIOTa |2
n eé comn. Kpyroeopor yriepona B mpupoe.

44. | Tlomyuenue okcuna yriepoaa (IV) u usyuenue ero cBoiicts. | 1
PacnioznaBanue kapOOHATOB.

45. | Kpemnwuii u ero coenunenus. Crexino. Llemenr. 2

46. O0600menue mo teme «Hemerauisy. 1

47. | KonrposbHas pabora Ne3 mo teme: «Hemeramibiy. 1

48. | TosoxeHue METAJIIOB B IIEPHOIUIECKON CHCTEME 2
xumudeckux djeMeHToB JI.1.MenneneeBa. OOiue
(bu3nyeckue CBOICTBA METAIIIOB.

49. | Metaiibl B IpUpo/ie ¥ 00IIKe CIIOCOOBI UX MOTYYCHUS. 2

50. | XuMuveckue CBOWCTBA METAJUIOB. PsiT aKTHBHOCTH 2
(9TEKTPOXUMHYECKHUI Psiji HATIPSHKCHHUH ) METaJIJIOB.

51. | Cmnassl. 2

52. |IllenouyHble METAJUIBI: HAXOXKICHUE B IPUPO/IE, 2
(du3HYecKre U XUMUICCKHE CBOWCTBA

53. | OKCHIBI M THIAPOKCHIBI IEITOYHBIX METAIIIOB. 1
[IpuMeHeHre MET0YHBIX METaJIIOB.

54. | lllenouyHo3eMEeIIbHBIE METAUIbI M UX COCAMHEHUS. 2

55. | Amromunnii. Haxoxaenue B npupoje. CBoiicTBa 1
QTFOMUHUSL.

56. | AMdoTepHOCTh OKCHIA M THIPOKCHIA AITFOMHHUS. 1

57. | Kenezo. Haxoxaenue B mpupose. CBoicTBa xeme3a. 2

58. | Coenmuenus xenesa. 1

59. |Pemenne 3amady mo Teme «MeTaulbl U UX 2
COCZIMHEHUS.

60. |IMoBropeHue u 06061IIEeHNHE TeMBI «MeTaIbI». 1

61 | KoutposbHas paboTa o TeMe «MeTauibh» 1

62. | Oprannueckast Xumusi. YTIICBOIOPO/IBL. 1

63. |IIpenenbHble (HACHIIICHHBIE) YTIIEBOIOPOIBI. 2

64. | HenpenenbHble 2

(HEHACHIIIEHHBIE ) YTJICBOIOPO/IBI.




65 | Cruptsr 2
66 | Kap6oHoBbIe KHCTOTHI. JKHUpHI. 2
67. | UtoroBast KOHTpOJIbHASE paboTa 33 KypC XUMHUH 1
OCHOBHOM IIKOJIBI.
68. 1
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