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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATENHOCTH O0O0YyYarolmerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011el U (PyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHOM IS TEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHUsi  y4eOHOTro  MpeaMeTa, KOTOpPbIA  SBISIETCS  MEJAaroru4ecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAaKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABJIIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOrO MpenMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMHUPOBAHUHN M PA3BUTUU MO3HABATEIBHBIX YMEHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHHA Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJICHHOCTh OOYy4YeHHSI HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeNd (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMHUYECKUX 3HAHMM s BBIPAOOTKH SKOJOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax Mo3HaHMS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmyrna. BaaeHTHOCTP aTOMOB XHUMHUYECKHMX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BewiecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHU]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHue, AUCTWIISALUSA, XpoMaTtorpadus, TpOBEJCHINE OYUCTKU NOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune xucimopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIIS KACTIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranudeckux coenuHeHuit. Oxcuabl. Kiaccudukanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TomydyeHne KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOII0ACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHcTBHEe Bojgopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OINPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAaX KHCIOT M IIEIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo Teme «BaxkHellue Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMEHTOB. [loHsatue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©W  JjauHHOomNepuogHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (ToyisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3ed MPU U3YYEHHM XUMHM B & Kiacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBMHU C IIOJIOKECHHEM 3JIEMEHTOB B Illeproandeckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TeEIIoBoMYy 3 dekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHH



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3IMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJCTABICHUNH 00 DIICKTPOJUTHYECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKeHUs, COSIUHEHMUsI), paclOo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOZA HAa OPraHW3M 4YeJioBeKa. BakHeWmume XJIOpUAbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYEeCKHe CBOMCTBa cepbl. CepoBOIOPO, CTpOoeHHE, (PU3HUECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COEIMHEHHUSIMH Cepbl (KHCIOTHBIE JIOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. KpyroBopor a3ora B mpupojae. AMMUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOMicTBa (0OIME Kak TMpEeACTaBUTENS Kilacca KHUCIOT U crhenuduyeckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTponuele Moaupukammuu ¢Gocdopa, PU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrtepuctuka 3nemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue U npuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHpie HMCTOYHUKU YIIIEBOAOPOAOB (yrojib, MNPUPOJAHBIN Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpaX, OeKax, yriieBogax — U ux
poiMi B JKH3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKHX H
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHelIlne CTpPOUTENIbHbIE MaTepUalbl: KEPAMHKA,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0Opa3laMu XJOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha cylbdat-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOMCTB amMMHUaKa, MPOBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUTMYECKUX peIIETOK anmMasza, rpadura, ¢yiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M M3YyYECHHE IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUN MeTawoB. OU3NYecKnue U XUMUYECKUe CBOMCTBAa MeTaiioB. Oo1mue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB JI. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXKJICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyno3emenbpHble METAJUIbl MAarHWil M KaJlbLMi: IIOJIO)KEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cucteMe XUMHUYECKUX IIEMEHTOB /.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pasllaMd METAUIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB XECTKOM BOJIbI, MPOIECCA TOPEHHUS Kejle3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEend cpeanl (MpenesibHas AOIMyCcTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBsS3€H MpU HM3yYeHHMH XMUMHUU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HbIE UCKOIIaEMbI€, TOINIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUsl JOCTUTalOTCS B XOJie OOy4eHHs] XUMUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEILHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOIecTBe MpaBWJaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAalOT  T[OTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBAThCS ~CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacuIMpeHue onbITa AesITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUYECKOMY
M HAy4YHOMY HACIEIUI0, TTOHUMAaHUSI 3HAYCHUS] XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOI'0 O0OIIeCTBa, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpManUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U 00I1IECTBa;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUaX MEKIUYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM NEATENbHOCTH TpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIBHBIX 3a/lay, BBIMOJHEHUHW XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AaMMOTOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOW Yy4eOHOU JeATeNIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M TIOCTYNKH CBOUX TOBAPUIIEH C TO3ULIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pPEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBJISIOIIUE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, TPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJbI, B3aUMOCBSA3AX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIydYeHHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIMMBIE I OOBSICHEHUS HAOJIOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOH paboThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOM, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOT UM,

WHTEpPEC K OOYyYECHHMIO M TO3HAHWIO, JIOOO3HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTH K  CcamMO00pa30BaHUIO, MPOEKTHOW W  HMCCIIEAOBATEIbCKOM



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIECHHOCTH W YPOBHS OOydeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KW3HW, OCO3HAHHWE TMOCIEACTBUH M
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOJIOJEHUsT TpaBWiI OE30MaCHOCTH TMPU  OOpalllEeHUUu C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPaKTHYECKOMY U3y4eHHUI0 Ipodeccrii U Tpyaa pa3audHoro poja,
YBAXEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOM NEATEIBHOCTH, B TOM YHCIIE HA
OCHOBE IMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHusl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpodhecCuOHATBLHOM ASATENHHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

HKOJIOTUYECKH 11€J1IeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS
MpaBuWJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIIUX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJy4aeMble TIPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPEAOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYphl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M IMyTel WX PEIICHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAYUMBIE JJIS
dbopMupOBaHUSI MHUPOBO33PEHHUS OOIIEHAyYHBbIE TIOHATHUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUH M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICJIOCTHOM
HAay4YHOW KapTHHE MUpA, U YHUBEpCaAJIbHbIC YueOHbIE NCHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHBHBIE), KOTOpblE 0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Bba3zoBble JJoruueckue JeMicTBUA:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JOTMYECKOTO MBIIIJIEHUS IPU OCBOCHHUU
3HAHUMW: PACKPBHIBATH CMBICI XMUMHUYECKUX MOHSTUN (BBIACIATH UX XapaKTEpHbIC
MpPU3HAKHU, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMU MOHSITUSMH), HUCIOJIb30BATh



MOHATHUS 17151 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX DPEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHbIE CBA3M MEXAY OOBEKTAaMU H3Y4YEHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, [0 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIpOLlECCe IMO3HAHUS TOHATUS (MPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBEIBATh MHPOKO MPUMEHSIEMbIC B XUMUHA MOJCIIbHBIC TIPEICTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTA), XUMHUYecKas (opMmyrna U ypaBHEHHUE
XUMHUYECKON PEaKIMK — MPU PEIIeHUU y4eOHO-TIO3HABATENbHBIX 3aja4, C YUYETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISIBISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBEISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABIICHHBIE BOIPOCH B KAauyeCTBE MHCTPYMEHTA
MO3HAHUA, a TaKKe B KadeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3BI TIO
MIPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

npuoOpeTeHne OIMbITa MO IUIAHUPOBAHUIO, OPTraHU3allMd W TPOBEICHHUIO
YUEHHYECKUX DSKCIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 Pe3yNbTar, POpMyIHpPOBaTH 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHMS, COCTABISATh OTUYET
0 MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOJy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJIsIpHAsT ~ JIUTepaTypa XWUMHUYECKOTO COJIEp)KaHUA, CIIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO M
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

yMEHUE TPUMEHSTh Pa3IUYHbIE METOJbl U 3aMpOoChl MPU TOWCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 3a7a4 OMpeAeIEHHOTO THIA, MPUOOPETEHHE OIbITa B
00JaCTH  WCTOJIb30BaHUS ~ MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATh ONTUMATBHYIO (hOopMy TIpeAcTaBieHus HHPOPMAIIUN U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECJIOKHBIMH CXEMaMH, JharpaMMaMHu,
npyrumu popmamu rpaduKi U KX KOMOMHAIIUSAMY;

YMEHHE WCIOJIb30BaTh W AaHAJIU3UPOBAaTh B IIpolecce Yy4eOHOU u
HCCJIEIOBATEILCKONU JEATEILHOCTH WH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEeJIbCKOTO XO3SiCTBa M TPAHCIOPTa Ha COCTOSIHHE OKPYXKArOIIeH MPHUPOIHOM
Cpellbl.



KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WIM) JIUCKYCCHH) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKEHUS
OTHOCHUTEIIBHO BBIITOJHEHHUS MPEITIOKEHHON 3a]1a4H;

YMEHUSI  MPEACTABIATh  IOJYYEHHBIC  PE3YyJIbTAaThl  ITO3HABATEIBbHOU
JEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaxX; JeNaThb MPE3CHTALMIO
pe3yIbTaTOB BBHIMOJHEHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI IO HCCIICOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

YMEHUSI y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MMO3HABATEIbHOW W MCCIEAOBATENBCKOM  JIEITEIBHOCTH MNPHU  PEUICHUHU
BO3HMKAIOIIMX TPOOJIEeM Ha OCHOBE Y4éTa OOIIMX HHTEPECOB M COIIACOBAHMS
no3uuui (00cyXaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, ONPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISTh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEIbHBIX 3a71a4, CAMOCTOSTEIIBHO COCTABJISATh WM KOPPEKTUPOBATH
NPEVIOKEHHBIA AITOPUTM  JIEVCTBUM TPU BBINOJHEHUH 330aHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIMOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEJIAracMbI€ B YCIOBUM 3aJIaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX PE3yNbTATOB 10 OCBOCHHIO 00s3aTEIHHOTO
COJIep KaHMs, YCTAHOBJIEHHOTO JIaHHOW denepalbHON pabdoueil mporpaMmMmoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHS», BB
JNEATeIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro WHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K xonIy oOyuenus B 8 kjiacce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

e PACKpBIBaTh CMBIC] OCHOBHBIX XUMHUUYECKMX TOHATHM: aTOM, MOJIEKYIIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIOXKHOE BEIIECTBO, CMECHh
(oIHOpO/IHAst M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISpHas Macca,
MaccoBasi J10J1s1 XUMHUUECKOTO JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAINSI pPEaKIUi: peakiuu
COCOVMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUUU
oOMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEIIOBOM A(D(DEKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIM CJOM aroma, aToMHas OpOUTallb, PaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,



WOHHas CBSA3b, MOH, KATUOH, AaHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(mponeHTHas: KOHLIEHTpAaIKsl) B pacTBOPE;

e WUUTFOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

¢ HICTIONB30BAaTh XUMUYECKYI0 CHMBOJIMKY JJISI COCTABJICHHS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIA;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWMHApHBIX COEIUHEHUSX,
CTENIEHb  OKHUCJICHHS  3JICMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACICHHOMY KJIacCy COCIAMHEHUN I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

epackpbeiBaTh cMbIca Ilepumommueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHE TEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

¢ ONMCHIBATh M XapakTepu3oBaTh TabiuuHyio ¢opmy Ilepuonnueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3iauyaTh TMOHATHUS «TJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa Xumudeckux siemernToB [J[. H.
MeHnneneeBay C€ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 dIECKTPOHOB
U pacrpeesieHUue UX Mo JEKTPOHHBIM CIIOSIM);

e KJTAaCCU(PUIIUPOBATh XUMHUYECKHUE DIJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy U COCTaBy YYACTBYIOIIMX B PEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

e XapaKTEepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHbBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

e IPOTHO3UPOBATH CBOICTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUUYECKUX TIpPEBpallieHUl B
Pa3JIMYHBIX YCIOBUSIX;

e BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO JjeMeHTa 1o ¢GopMyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B pacTBOpPE, MPOBOAUTH PacuéThl MO
YPaBHEHUIO XUMUUYECKOUN peaKIuu;

e IPUMEHATh OCHOBHBIC OINEPAIIMN MBICIUTEIBHON JACATEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIIeHHWe, CHUCTEeMAaTHU3aIuio, KiacCu(uKaIuio,
BBISIBJICHUE MPUYUHHO--CIICCTBEHHBIX CBA3EH — ISl U3YyUYEHUS CBOICTB
BEIIECTB WU XHUMHUYECKHX PpPEAKLUHI, €CTECTBEHHO-HAYyYHbIE METOMbI
NO3HAaHUA — HAONIOZICHUE, U3MEpPEHHE, MOJIECIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );



e CJIEJIOBATh MPAaBHUJIaM IMOJIb30BAHUS XMMHUYECKOM MOCYI0M U 1aO0paTOPHBIM
o0opyZoBaHUEM, a TakXKe ImpaBuiaM oOOpalleHHsi C BEUIECTBAMHU B
COOTBETCTBHUM C MHCTPYKLUMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHIO W COOMPAHMIO Ta3000pa3HbIX
BeIIeCTB (BOJIOPOJIa M KHUCJIOPOJA), IPUTOTOBICHUIO PACTBOPOB C
ONPEIIECIIEHHON MAacCOBOM HOJIEM PaCTBOPEHHOTO BEUIECCTBA, TNIAHUPOBATH
U MPOBOAUTH XUMHYECKHUE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB
HIesIouei ¥ KHUCIOT C TMOMOIIBIO MHIUKATOPOB (Jakmyc, deHondTaierH,
METWJIOPaHX U APYTHE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHHUIA:

e PACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKMX [MOHATHI: XHUMUYECKHIA
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHWOH, NPOCTOE BEHIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTH, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYeCcKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] TUCCOLUUALNS, PEAKUUU HOHHOTO
oOMEHa, Karaau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIE PEAKLMH, OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHUCIIEHUE U  BOCCTaHOBJICHHE,
AIITOTpONUs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAsl, MOHHAS,
METajuIMyecKas), KpHUCTAJUIMYEcKass pemérka, KOppo3us METalJIOB,
CIUIAaBBI, CKOPOCTb XUMHWYECKOW pEaKUuu, MPEAEIbHO JIOIMyCTUMAs
koHueHTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSATUHA H
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HICTOJB30BATh XUMUYECKYI0 CUMBOJIMKY JJII COCTABJICHHS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

e OTIPEJIETSATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX DJIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COCIWHEHUU 1o ¢opMyrnaMm, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAS, MeETAUIMYEeCKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKOM (QopMylie, XapakTep cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAITITMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

epackpeiBaTh cMbich Ilepuonnyeckoro 3akona J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro ITOHMMAHHUE: OIMCHIBATH M XapaKTepU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoid CUCTEMbl XMMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHas moarpymma (A-rpynma)y U «mobodHas
noarpynma (b-rpymma)», mambie u OonbIMe TEPUOMABI, COOTHOCHTH
0003HauYeHUs, KOTOpbIE MMEIOTCA B TNEPUOJUYECKON Tabmuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsia sAapa, OOIee YHCIO JJIEKTPOHOB U
pacmpesieieHue HMX MO0 BJEKTPOHHBIM CJOAM), OOBSICHATH OOIIHe



3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npezesax MallbIX MEePUOJIOB U TJIABHBIX MOJATPYHI C YYETOM CTPOCHUS MX
aTOMOB;

e KJTacCU(UIIMPOBATh XUMHUYECKUE BJIEMEHThI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuH (M0 YUCIy U COCTaBy YYacCTBYIOIIUX B pEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PGEKTy, M0 U3MEHEHHUIO CTENEHEH OKHUCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATh) OOMME M CHEHU(PUICCKHE XUMHYCCKHUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEpPKAas OMHUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIil;

e COCTaBJISAATh YPABHEHUS JIEKTPOIUTUUECKON TUCCOIUMAIIMU KUCIIOT, IeI04Yei
U COJICH, TIOJTHBIC U COKpAIIEHHBIC YPaBHEHHsI PEaKkiuii HOHHOTO OOMEHa,
YpaBHEHHUs peaklvi, MOATBEPKIAIONINX CYIIECTBOBAHHUE TE€HETUYECKOU
CBSI3U MEXJIy BEIIECTBAMHU PA3IIMYHBIX KIJIACCOB;

e PAaCKpbIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIHii;

¢ IPOTHO3UPOBATh CBOWMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBpAIICHUN B pPa3IMIHBIX
YCIIOBHUSIX;

e BBIUYUCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO [IOJIF0 XHMHYECKOTO »dJieMeHTa Mo (opMyse COeAMHEHUS,
MacCOBYIO JIOJII0 BEIIECTBA B pacTBOpE, MPOBOAHWTH pacd€Thl TIO
YPaBHEHHUIO XUMHUECKON peaKIInu;

e COOJTIOZIATH TIPaBUJIa TIOJIb30BAHUSI XUMUYECKOHN MOCYI0N M J1a00paTOPHBIM
o0opyZoBaHUEM, a Tak)Ke TMpaBuia oOOpalleHus C BeIleCTBAaMU B
COOTBETCTBHUM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a00PATOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpaHUIO Tra3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO ra3a);

e MPOBOJINTH PEAKIINH, MTOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUI-, HUOAM]I-,
kapOoHat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI M HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

e IPUMEHSITh OCHOBHBIE OTEpAIlii MBICIIUTEILHON JCSITEIBbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHne, CHCTEMAaTU3allii0, BBHISBJICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€M — /I M3YYEHHUs CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl MO3HAHUS —
HaO0IeHNEe, MU3MEPEHHEe, MOJETUPOBAHUE, DKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).



TemaTuyeckoe MIIAHMPOBAHUE IO XMMHUHM COCTABJIEHO € YYeTOM padoyeil mporpaMMbl BocIMTaHusA. BocnuraTeibHbIA MOTEHIIHAJT
JAHHOI0 Y4e0HOro npeaMera odecneynBaeT peajim3almio cJeyIIMX HeJeBbIX MPUOPUTETOB BocnuTanus odydawmuxcesas O00:

1. K Tpyny kak OCHOBHOMY CIIOCOOY JOCTHKEHHS )KU3HEHHOTO OJIaronoy4yusi 4eJ0oBeKa, 3aJI0Ty ero YCHelHoro npoheccCuoHaIbHOTo
CaMOOTIPE/ICIICHUS U OLYIICHHUS] YBEPEHHOCTH B 3aBTPAILIHEM JTHE.
2. K mpupone kak HCTOYHUKY KH3HU Ha 3eMile, OCHOBE CaMOr0 €€ CyIIECTBOBAHMS, HY>KJAIOUIEICsl B 3alIUTE U MOCTOSIHHOM BHUMaHUH CO

CTOPOHBI YCJIOBCKA.

3. K 3HaHusIM Kak MHTEIUIEKTyaIbHOMY pecypcy, odecreunBaroniemMy Oyayiiee yelnoBeka, Kak pe3yiabTaTy KpOIoTIHBOTO, HO

YBIIEKATEJIILHOTO YUeOHOTO Tpy/a.
4. K camum ce0e Kak Xx035€BaM CBOEH CyAbObI, CAMOOIPEIEISIONINMCS U CAMOPEATH3YIOIIUMCS TMYHOCTSIM, OTBEUYAIOIIUM 32 CBOE

coOcTBeHHOE Oyy1iee.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HaumMmeHoBaHUE KoandecTBO 4acoB IlesieBbIe
Ne JyekTpoHHbIe (IU(PPOBLIE) IPHOPHUTETHI
n/n PAIIIEIOR M TEM Bcero KOHTpOJIbeIe HpaKTquCKHe Oﬁpa3OBaTeJII)HLIe peCcypcChl BOCIIUTAHUA
NMpOrpamMmblI padoThI padoTsI oGyJaroumxcs
000
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE OHATHS
XuMHS — BakHas 1,2,3.4
11 00J1aCTh €CTECTBO3HAHUS 5 2 bubnuoteka [JOK
Y MPAKTUYECKOU https://m.edso00.ru/7f41837c
JEATEILHOCTH YeIOBEKa
12 BemtecTBa 1 XMMHUUYECKHE 15 1 bu6mmoreka [JOK 2,3
peakuuu https://m.edso0.ru/7f41837¢
Hroro no paszneny 20
Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BeELeCTB
91 Bosnyx. Kucnopo. 6 Bu6auoreka [IOK 12,4
[TonsTHe 00 okcumax https://m.edso0.ru/7f41837c
29 Bonopon.Ilonstue o g 1 bubmmnoreka [IOK 1,2,3.4
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
2.3 Boga. PacTBopbl. 5 1 1 bu6mmoreka [JOK 1,2,3.4



https://m.edsoo.ru/7f41837c
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ITonsarre 00 OCHOBAHUAX

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

OCHOBHBIE KJIaCCHI 1,2,3.4
2.4 HEOPraHUYECKUX 11 Bubmorexa LIOK
. https://m.edsoo0.ru/7f41837c
COCIMHEHHU I
Uroro mo pazueny 30
Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 31eMeHToB /. . MenaesieeBa. Ctpoenue
aToMoB. XuUMH4YecKasi CBSA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE PeaKIMU
[Tepuonnueckuii 3aKoH U 1,2,3.4
IIepnonnueckas cucrema
3.1 XHMHYCCKHUX 3JIEMCHTOB 7 bubmorexa OK
https://m.edsoo.ru/7f41837c
. . Mennene-eBa.
Ctpoenue aToma
XUMHYECKas CBI3b. 1,2,3.4
3.9 OKuCIUTEIbHO- 8 bubmuoreka [JOK
BOCCTAaHOBHUTEIIBHEIC https://m.edsoo.ru/7f41837¢c
peakuumn
bu6mmorexa [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO 68

YACOB 110 ITPOI'PAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE Lenesbre
Ne HaunmeHoBaHue pa3iesioB H TEM (uudpoBbIe) TIPHOPHTETRI
Kontpoabubie IIpakTnueckue BOCIHTAHUS
n/n NPOrpamMMblI Bceero odpa3oBaTe/IbHbIE
padoThI padoThI 06yaromuxest
PE€CYPChI 000
Pa3znen 1. BeniecTBO 1 XUMHYECKHE PeaKIIUN
[ToBTOpEHME U yrayOIIeHUE 1
1.1 3HaHI/II71p OCHOBH}I:nyaB €JIOB 5 1 bubnmorexa LHOK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bu6mmoreka [IOK 1,2,3.4
' XMMHYECKUX PEaKInii https://m.edso0o.ru/7f41a636
DIIEKTPOJIUTHYECKAS 1,2,3
1.3 rcconuanus. XuMHYECKUE 8 1 1 bubmmorexa [IOK
' g HHATIHA. https://m.edso00.ru/7f41a636
peakIuy B pacTBOpax
Hroro no pazneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
OO1ast XxapaKTepUCTHKA 1,2,3.4
2.1 XI/H\I/IIII/I%CKEX 3J1§MeHTOB VIIA- 4 1 bubmmorexa [TOK
' https://m.edsoo.ru/7f41a636
rpymibl. ['amoreHsr
OO6mrast XxapakTepucTruKa 1,2,34
2.2 XUMH4YecKnXx 2i1eMeHToB VIA- 6 bubmmorexa LOK
' B https://m.edso00.ru/7f41a636
rpynmsl. Cepa u e€ coeAMHeHUS
OO6mrast XxapakTeprucTruKa 1,2,34
53 XAMHYECKHX 3JI€MEHTOB VA- 7 1 bubmuorexa [JOK

rpynibl. A30T, pochop u ux
COCIMHEHUS

https://m.edsoo.ru/7f41a636
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OO01mmas xapakTepucTHKa 1,2,34
XUMHUYECKUX 371eMeHTOB IV A- bubnmoreka [JOK
2.4 . 8
IpynIbl. YIiaepoa U KpeMHUN 1 https://m.edso0.ru/7f41a636
HX COE€IUHEHHS
Hroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bu6mmoreka [IOK 1,2,3.4
3.1 Obume CBOHCTEA METAILIOB 4 https://m.edso0.ru/7f41a636
3.9 BaskHeliue MeTauIbl 1 UX 16 Bu6nnoreka LIOK 12,34
' COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
41 BemectBa u Mmatepuansl B )KM3HU 3 bu6mmoreka [JOK 1,2,3.4
' yeI0BeKa https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PesenBIOE BDEMs 3 bu6mmoreka [IOK 1,2,3.4
P p https://m.edso0.ru/7f41a636
OBIIIEE KOJIMYECTBO YACOB I10 68
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