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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHWHM K pe3yjbTaTaM OCBOSHHUsS OCHOBHOMU
o0Opa3zoBaTeILHOM MPOTPpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNIbHBIX opranu3anusax Poccuiickoit denepanmm.

[Iporpamma 1Mo XuMmuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4yeHHs, BOCHUTAHUS M PA3BUTUSA OOYYAIONIUXCS CPEACTBAMHU YYEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
npeaycMaTpUBaET paclpeielieHue €ro Mo KjaccaM U CTPYKTYpUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIeH N3ydeHusl MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
posib UrpatoT (GOpMUPYEMbIE XUMHUEU NPEACTaBICHUS O B3aUMOIIPEBPAILCHUSIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3/[paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMupOBaHUs KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMXxcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4EOHOW  JESTENBHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUS B OOYYEHMM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ uzydeHuro. CoJepKaHHUe CKIIabIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUs B Hayke. M3ydeHue XWUMHUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOM
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWi 0€30MacHOro OOpallleHHs C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

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

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
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
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYEHUS XMMHHM 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 xumuu. Poinp XMMHUM B )KM3HH Y€JIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BewecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BelecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOcHUTENbHAs aTOMHas Macca.
OTtHOcCHTENBHAST MOJIEKYJIsIpHAas Macca. MaccoBast 10JI1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHNUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECITMHEHU.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ NMPU3HAKU.
3aKOH COXpaHEHHs Macchl BeLECTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanums
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUYEHUE U OINKCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (I1),
U3y4YeHUE CIOCOOOB Pa3JeNIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBaHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJElel MOJIEKYI
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHusi). Oxkcunbl. [lpumenenue xkuciopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJie U B KU3HU 4eloBeka. KpyroBopoT Bozbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COCAUHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (moXkapa), O3HaKOMJIeHHe C oOpa3llaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPHANIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aMm(OTEpHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3nUecKuil CMBICI IOPSAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BuTUs Hayku W npaktuku. [[. WM. MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH ISl OTEJIBbHBIX MPEIMETOB
€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, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: dporocunres, aApixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAIITMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsiTe 0 XUMHUYECKOM paBHOBeCUU. DaAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHH



OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUH C  HCIOJb30BAHUEM  METOjIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIIOBUSI MPOTEKAHUS PEaKIMiA HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIENOBAHUE DJIEKTPOIPOBOJIHOCTU
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHUE Ta3a, oOOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUIaMU, HEMEeTa/UlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHune u (pU3MYECKHue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHe CBOMCTBA. OKCHUABI 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 cepHoii KucaoThl. Colau CEpHON KUCIOTHI, KAYECTBEHHAS peaKlMsl Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
bu3nYecKue U XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpe/ibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciaota, Pu3MIecKue U XUMHUUYECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MoAu(UKAIIMKM, PACIPOCTPaHEHUE B TNpuUpojae, (U3MYecCKne U XUMHYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa ria00albHOrO MOTEIUVICHUS KJIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34UCTBE.

[lepBoHavaNbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHeHHs KpemHHUsT B mpupoze. OOmume mnpenactaBieHus o0
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoj JeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOMcTBaMM a3oTa, (ochopa W MX coeIUHEHUH (BO3ZMOXHO HCIOJIb30BAHNE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, Moxy4eHue, coOMpaHue, paclio3HaBaHUE U U3Yy4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl ¥ UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MeHnpneneeBa u cTpoeHus: aToMoB. CTpOEHHE METAJUIOB. MeTtayundeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuabl u



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE aTtoma, HaxoxaeHue B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIbI U conn kenesa (1) u xxenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMA HAa WOHBI: MAarHus, KaJIbLHs, aIIOMUHUS, [IUHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasioB MaTepuaoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: 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, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTH, KPUCTAIUTMYECKAs
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,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHHUS MPOTrPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAaMM IOBEIEHUS M CIOCOOCTBYIOT IIpoLieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYarOIIUXCSl.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJACTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YMCJIE B YAaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNSA

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMH(pOpMaIHMeil o
IIEPENOBbIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JESTEIIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IIpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMONIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKM U COCTaBIISIOLINE
OCHOBY I TOHMMAaHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aWMOCBS3SX YEJIIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHON, MHPOPMAIIMOHHON U YHTATENbCKOH KyJIbTYpbl, B TOM YHCIE
HaBbIKOB CaMOCTOSITEIbBHOM pabOThl C y4ye€OHBIMU TEKCTaMM, CIPaBOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >XKW3HU, OCO3HAHHE IOCICACTBUU U
HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEeHUIO MTpodeccuii U Tpyia pa3InyHOTO PoJa,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1EJIECO00pa3HOE OTHOIICHHE K NPUPOJE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuWJ 0€30MacHOT0 MOBEICHUSI IPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAaHHMS TJIOOAJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeAMETHBIX pE3yJbTATOB BBIJICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (OPMHUPOBATH MPEJICTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JAPYTMMHU TOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHus (MHAYKTHUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, PopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (pOPM MPEACTABICHUS, MOJyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3aMpOChl NMPU TMOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIB30BAHUSI PA3JIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJIM3UPOBATh B Ipolecce Yy4yeOHOM W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTAaTOB BBHIMOJIHEHHUSI XUMUYECKOTO SKCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéra OOLIMX HMHTEPECOB M COTJIAaCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LEIN JAESITEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BATh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 33]JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:
PacCKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHATHUW: aTOM, MOJIEKYJa,
XAMUYECKUU 3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOT'0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJIEKTPOOTPULATEIBLHOCTh, CTEIECHb OKHCIICHUS, XWMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiuy COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakiMy 3aMeIleHUs, peaKIuu OOMEHa, 5K30- U DHIAOTEPMUUYECKHUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAS U HEMOJsIpHAs
KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHWOH, PACTBOP, MaccoBasi JOJISI
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX IOHATUNA U IPUMEHATH 3TU
MTOHSTHS IPU ONIMCAHUU BEIIECTB U UX NPEBPALLICHUM;
WCIIOJIB30BaTh XMMHUYECKYI0O CUMBOJIMKY JJISI COCTaBlieHUs (OpMyJs BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEJIENISITh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTCTICHD
OKHUCJICHHS] DJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, MPUHAIJICKHOCTh BEIIECTB K
OTIpeZICIEHHOMY KJIACCy COCIMHEHHM 1o QopMysaMm, BHUJ XUMHYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX COCTUHCHUSX;
packpeiBath  cMbicn  Ilepuwommueckoro  3akona JI. WM.  Mennaeneena:
JEMOHCTPUPOBATh  IIOHMMAHHWE  IEPUOJUYECKOM  3aBUCHUMOCTM  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT MX IOJIOXKEHUS B llepuoanueckor cucreMe, 3aKOHOB
COXPAHEHMsS] MaCChl BENIECTB, IMOCTOSIHCTBA COCTAaBa, ATOMHO--MOJICKYJISIPHOIO
y4EHHUs, 3aKOHa ABOTrajipo;
OMHUCBHIBATh U XapakTepu3oBaTh TabmuuHyo (opmy Ilepuomnueckoil cucTeMbl
XUMHUUYECKUX BJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHAs MOArpymmna (A-rpymnmna)» u
«mmobounas moarpymma (b-rpymma)», Mameie U OONBIITNME TEPUOABI, COOTHOCUTH
o003HauyeHusi, KoTophle wuMewTcs B Tabmune «llepuonuueckas cucrema
xumMuueckux syeMeHToB [[. M. MenueneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMU
CTpOEHHUsI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsj siapa, oOIee Yucio
AJIEKTPOHOB U PacCHpeAesiCHUE UX MO JEKTPOHHBIM CIIOSM);



KJIAaCCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBl, HEOPraHWMYECKHEe  BEIleCTBa,
XUMHUYECKHUE Peakiuu (M0 YUCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIECTB, 1O
TeroBoMy 3G (heKTy);

XapaKTepu30BaTh (ONMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHbIX
KJIacCOB, TMOATBEpKAas ONKMCAHWE TMpUMEpaMH MOJICKYJSIPHBIX ypaBHEHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOTO COCTaBa,
BO3MOKHOCTH NMPOTEKAHUSI XUMHUECKUX MIPEBPAILECHUI B Pa3IMYHBIX YCIOBHSX;
BBIYUCIIATE OTHOCUTENFHYIO MOJIEKYJISIDHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (hopMyJie COCIMHEHHS, MaCCOBYIO
JIONII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU

peakiuu;
NPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEILHOW ACSITEIbHOCTH — aHalu3 M|
CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMAaTH3AIHI0, KIACCU(PUKAINIO, BBISIBICHHE
NPUYNHHO--CJICZICTBEHHBIX CBSI3¢M — JIJI1 W3YYCHHUS CBOMCTB BEIIECTB W

XUMHUUYECKUX PEaKIui, €CTECTBEHHO-HAYyUHbIE METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeIOBaTh TMpPaBWIaM TIOJIb30BAaHUS XHMMHUYECKOW MOCYAOW M JabOpaTOPHBIM
000OpyZI0BaHUEM, a TaKXKe MpaBUIaM OOpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIIEHHON MacCOBOM J0OJIEd PacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTb W MPOBOJAUTh XHMHUYECKHE DSKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB WIEJOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;rakMmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 kJjacce mpeIMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSITHH: XMUMUYECKHI >SJIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTh, AJICKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCJICHHS, XUMHUUYECKas
peakiysi, XMUMUYECKasl CBs3b, TEIIOBOM 3(PHEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDIEKTPOJUTHI, SIEKTPOJIUTUYECKAS IHCCOLMAIUS,
peakiuu MOHHOTO OOMEHa, KaTalin3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMBIC U
HeoOpaTUMbIe peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJIEHHUE, aJJIOTPOMHUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTMYECKas),
KpUCTAJUTMYECKasl pelIETKa, KOppo3us METaUIOB, CIJIABbl, CKOPOCTh XMMUYECKOU
peakunu, npeaenpbHo gonycrumas konueHTpanus 11K BemecTsa;



WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN’;

UCIIONB30BaTh XMUMHUYECKYI0 CHMBOJHMKY JUJIsl COCTaBIEHHUS (OpMyN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh U CTEIEHb OKHUCICHHS XHWMHYECKHUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCAMHEHHWH 1o (opmyiaM, BHJI XHUMHYECKOW CBs3M (KOBaJieHTHA,
WOHHAs, METaJUIMYecKasi) B HEOPraHWYECKHUX COCAMHEHUSX, 3aps]l HOHA IO
XUMHUYECKON (opmysie, XapakTep Cpelibl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEIMHEHUI, TUIT KPUCTAINIMYECKOMN PEIIETKM KOHKPETHOTO BEILIECTBA;
packpeiBath cMbIci  [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHUE: OIMUCHIBATh M XapaKTEPU30BaATh TAOIUYHYIO
dbopmy Ilepuoguyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«rnaBHas noArpynna (A-rpyrma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OONBIIME TEPUOJbl, COOTHOCUTh OOO3HA4YEHHs, KOTOpPbIE HMEIOTCS B
NEPUOIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacrpeiefieHue UX IO JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3BMEHEHUU CBOWCTB 3JIEMEHTOB U MX COCAMHEHUN B MpPEAeaxX MajbIX NEPHOJIOB
Y TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJacCU(PUIMPOBATh  XMMHYECKHE  JJEMEHThl, HEOPTraHWYEeCKHUE BEUIECTBA,
XUMHUUYECKHE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TerioBoMy d(h(dexTy, M0 HU3MEHEHUI0 CTENEeHEW OKHUCICHHUS XHUMHYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CreU(UUECKUEe XUMUUYECKHUE CBOMCTBA
MPOCTBIX M CJOXKHBIX  BENIECTB, TMOJTBEpKJas OMNHCAaHWE MpUMEpaMu
MOJIEKYJISIPHBIX U HIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
COCTaBIISAITh YPaBHEHUS JJICKTPOJIUTHUECKON JHUCCOLUMAIMU KHUCIOT, IIEIOYed u
COJIEH, TIOJIHBIE M COKPAILIEHHBIE YPABHEHUSI pEaKI[Mii MOHHOTO 0OMEHa, YpaBHEHHUS
peakiuii, TMOATBEPXKIAIOIMIMX CYIIECTBOBAHUE TE€HETUYECKOM CBA3U MEXAY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHca ATHX PEaKIInii;

IPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCMMOCTH OT MX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUNA B Pa3TUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTa MO (QopMyJe COEAMHEHHUS, MACCOBYIO
JIOJIF0 BEIlECTBAa B PAcTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHHUIO XUMHUYECKOU
peakuuu;



cOOIOIaTh TIpaBWjIa TOJB30BAHHUS XHMHYECKOW TMOCYyIOH U J1ab0paTOpHBIM
o0opyZoBaHUEM, a TAK)Ke MpaBuiIa OOpaIIeHHUs ¢ BEMIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSIMA TIO BBINIOJHEHUIO JITA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB (aMMHaKa U yIieKUCIIOro ra3a);
MPOBOJIUTh PEAKIUM, IOATBEPKAAIOIINE KAaYEeCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOANI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpPAaX HEOPTaHUYECKUX
BCIIICCTB;

IIPUMEHATh OCHOBHBIE OIEPAIIMU MBICIUTEIBHON ACATEIBHOCTA — aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHWE, CHUCTEMATHU3allUI0, BBIABICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBA3€U — ISl N3yYEHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHbICE  METOJbI IIO3HAHHMS — HAONIOZIeHHWEe, HW3MEpeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaugecTBo 4acoB DJIeKTPOHHbIE
Ne | HaummenomBanmue
n/ a3/1eJI0B  TEM B K I (ungposere)
. fl Ollr - cer 0HTp60.]1bH palc;nqecx 06pazoBaTebHbIe
porp 0 ble padoThI He padoThbl pecypes
Paspea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XUMHA — BaKHaAsA
o0JracTe
€CTECTBO3HAHUS U bubsmorexa LIOK
1.1 . 5 2 https://m.eds0o.ru/7f418
MPaKTUYECKON 37¢
NEeATEILHOCTH -
JeJI0BeKa
BemecTBa u bubnunoreka LIOK
1.2 | xumuueckue 15 1 https://m.edsoo.ru/7f418
peakuu 37¢
HWroro no paszaeny 20

Pa3pgen 2. Baxkneiimue

NPEeACTABUTEC/IN HEOPIraHUYECCKHUX BCIICCTB

Bos .
Knci};;on bubnuoreka [{OK

2.1 : 6 https://m.edso00.ru/7f418
[Toustue 06 37c
OKCHJIaxX T
Bonopon.Ilonaru bubmuoteka [IOK

2.2 | €0 KHCIIOTax " 8 1 https://m.edso00.ru/7f418
COJISIX 37¢
Bona. PactBopsl. bubnnorexa [JOK

2.3 | Tloustue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHUSX 37¢
0]
K:;(;lz{me bubmmoreka [JOK

2.4 11 1 1 https://m.edso00.ru/7f418
HeOpFaHI/I‘—IeCKI/IX 370
COeTUHEHUU o

Hroro 1o pasaeny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuognyeckas cucrema XUuMHUYECKHX 3JI€MEHTOB
. . MengesieeBa. CTpoenne aTroM0oB. XuUMHYecKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTC/IbHBIC PCAKITUHA

3.1

Ilepuonnueckuii
3aKOH U
Ilepuonnueckas
cuctema
XUMUYECKHUX
anemenToB 1. U.

bubnunorexa LIOK
https://m.edsoo.ru/7f418
37c



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

Meunene-ena.
Crpoenue aToma

Xumuueckas
CBSI3b. bubmuorexa [IOK
3.2 | OKHCIUTEIBHO- 8 https://m.edso0o.ru/7f418
BOCCTAaHOBUTEIbH 37¢c
bIC PEAKITUHI
bubnunorexa LIOK
Hroro 1o pazaeny 15 https://m.edsoo.ru/7f418
37c
bubnuoreka [{OK
PesepBHOE BpeMst 3 https://m.eds00.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME



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

KoJsunyecTBOo 4acoB DJIeKTPOHHbIE
Ne| HaummeHoBaHue
n/ a37ejI0B U TeM B K I (wiposric)
. E OI; - cer 0HTp60.JII>H paK"6mqec1c 00pa3zoBaTelbHbIe
porp 0o bl€ Pa00ThI e padoThbl pecypebl
Pa3ned 1. BemecTBO M XMMHYecKHe peaKkIul
[ToBTOpEeHUE U
yriayOsieHue bubmnoreka [JOK
1.1 | 3HaHMII OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pazzenoB Kypca 8 636
KJ1acca
OcHoOBHbBIC
bubnunoreka LIOK
1.2 | aKoHomepHocH 4 https://m.eds00.ru/7f41a
XUMHYECKUX
o 636
peakuui
DIEKTPOJIUTHYECK
as TUMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 | Xwumwnyeckue 8 1 1 https://m.edsoo.ru/7f41a
peaxiyu B 636
pacTBopax
Hroro 1o pazaeny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
O6mmas
XapaKTePUCTUKA
xnﬁmqegxnx bubmmoreka IIOK
2.1 4 1 https://m.edsoo.ru/7f41a
sneMmeHToB VIIA- 636
T'PYIIIbI. T
I'anorensl
O6mmas
XapaKTePUCTUKA
e Bu6inoteka [JOK
2.2 6 https://m.edsoo.ru/7f41a
aneMeHTOB VIA- 636
rpynisl. Cepa u T
e€ coeqUHEeHHUS
OOmas
XapaKTePUCTHKA
XAMHUYECKHUX bubnunorexa LIOK
2.3 | onemeHToB VA- 7 1 https://m.edsoo.ru/7f41a
rpynmnsl. A3oT, 636
dbochop n ux
COCIUHEHHUS
24 O6mas 8 1 2 bubmuorexa [IOK

XapPaKTCPUCTHUKA

https://m.edsoo.ru/7f41a



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

XUMHYECKUX
ynemeuToB [VA-

U KPEMHUU U UX
COCIUHECHUS

rpynmnsl. YTriaeposa

636

Hroro no pazneny

25

Pa3gea 3. MeTaauabl M HX COeIUHEHUA

OO6mue cBoiicTBa Bubmiorexa LIOK

3.1 4 https://m.edsoo.ru/7f41a
METAJIJIOB

636

Baxneiimme bu6nmorexa LIOK

3.2 | MeramIsl U UX 16 https://m.edsoo.ru/7f41a
COCOUHCHMUS 636

Hroro no pasaeiny 20

Pazjnen 4. Xumus u okpyxamonias cpeaa

BemecTtBa n

bubnuoreka [{OK

4.1 | wmatepuaibl B 3 https://m.edsoo.ru/7f41a
JKU3HU YEJTOBEKA 636
Hroro 1o pazaeny 3
bubmmoteka IIOK
PesepBHOE BpeMst 3 https://m.edsoo.ru/7f41a
636
OBIIIEE
KOJIMYECTBO 63
YACOB IIO

[TPOTPAMME



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

8 KUIIACC
Ne KoanyecTBO 4acoB Jlata DJIeKTPOHHbBIE
Tema ypoka Bee Konrpoas IIpakrnue — uudposbie
n/ HbIe CKHe st 00pa3oBaTeIbHbI
I ro padoThbI padoTbI e pecypcsl
[Ipeamer xumumu.
Poib XHMUIL B bu6mmoreka [IOK
1 https://m.edsoo.ru/ff
JKU3HM YEJIOBCKA. 0d210¢C
Tena u BemecTBa
[lonsatue o bu6mmoreka [IOK
METOAX MO3HAHUS 1 https://m.edsoo.ru/ff
B XMMHUU 0d227e
[IpaxTrueckas
pabora Ne 1
«IIpaBuia paboOThI
B HE 60 aTop i bu6mmoreka [IOK
»opaTop 1 1 https://m.edsoo.ru/ff
IPUEMBI 0d23dc
oOparieHus ¢
1a060paTOpHBIM
000pyIOBaHUEM
YucTeie BeliecTBa
bu6mmoreka [JOK
u emecu. Crocook! 1 https://m.edsoo.ru/ff
paszereHus 0d26ca
cMmecei
IIpaxTrueckas
pabota Ne 2
«Paznmenenue bu6mmoreka [JOK
cMeceit (Ha 1 https://m.edsoo.ru/ff
IIpUMEPE OYUCTKH 0d28c8
ITOBApEHHOMN
COJIN)»
bu6mmorexa [IOK
ATOMEL 1 1 https://m.edsoo.ru/ff
MOJICKYJIBI 0d2a6c
XHUMHUYECKHE
AJIEMEHTHI. 3HAKU bubnuotexa [JOK
(cUMBOJTBI) 1 https://m.edsoo.ru/ff
XUMHYECKHIX 0d2be8
3JIEMEHTOB
[Ipocteie bubnmoreka [JOK
CIIOXKHEIE 1 https://m.edsoo.ru/ff
BelecTBa 0d2a6c¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

ATOMHO-

bu6mmoreka [IOK

9 MOJICKYJISIPHOE https://m.edsoo.ru/ff

ydeHHe 0d2d50

3aKOH IOCTOSHCTBA

COCTaBa BEIECTB.

XuMuyeckas

bopMyna bubmuorexa [JOK
10 B PMyJIa. https://m.edsoo.ru/ff

aJIEHTHOCTh 0d2eae

aTOMOB

XUMHAYECKAX

3JIEMEHTOB

OTHOCUTENbHAA

aTOMHas Macca. bu6mmoreka [IOK
11 | OrHocurensHas https://m.edsoo.ru/ff

MOJIEKYJIApHAs 0d323c

macca

MaccoBas gois

XUMUICCKOIO bu6mmoreka [IOK
12 https://m.edsoo.ru/ff

SJIEMEHTA B 0d350c

COEINHEHUN -

KomuuectBo bu6nmoreka [JOK
13 | BemecTBa. Mob. https://m.edsoo.ru/ff

MousipHast Mmacca 0d5230

dusnueckue u

XAMUYECKHUE bu6mmoreka [JOK
14 | saBueuwns. https://m.edsoo.ru/ff

XuMudeckas 0d37fa

peaxius

[Ipu3naku u

YCIIOBHS bubnuoreka [JOK
15 | mporekaHus https://m.edsoo.ru/ff

XUMHYECKHIX 0d3al6

peakuun

3aK0H COXpaHEHU

MACCHL BeUIJ)eCTB bubmuorexa [JOK
16 X ’ https://m.edsoo.ru/ff

HUMHAYECKHE 0d3b88

ypaBHEHUs

Brruucinenns

KOJIMYECTBA, MACChI

BeIeCTBa 10 bubmuorexa [JOK
17 https://m.edsoo.ru/ff

YPaBHCHUSM 0d5708

XUMHAYECKAX -

peakuuii
18 | Knaccudukanus bubmuoreka [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

XUMHYECKUX
peakuuii
(coenuHeHus,
pa3noxKeHus,
3aMelIeHHs,
oOMeHa)

https://m.edsoo.ru/ff
0d3f34

M. B. JJomoHOCOB
— Y4EHBIN-

SHIMKIOIEINCT. Brbmzorexa LIOK

19 OGoGmeHHe I https://m.edsoo.ru/ff
0d40c4

CHCTEMAaTHU3aLH

3HAHUH

KoHntposbnas

pabora Nel mo bubnnoreka [JOK
20 | Teme «BemecTBa u https://m.edsoo.ru/ff

XAMUYECKHE 0d4290

peaKIm

Bo3nyx — cmech

FB?)?;(;?XS.OCMB bubmuorexa [JOK
21 Krcopoa — https://m.edsoo.ru/ff

0d448e

3JEMEHT U MPOCTOE

BemecTBo. O30H

dusznyeckue u

XAMUYECKHE

cuofiersa Busmnorexa LIOK
22 https://m.edsoo.ru/ff

(peakiun 0d4614

OKHCJICHMS,

ropenue). [Tonsarue

00 okcHuaax

Crioco0n1

MOJTyYEeHUs

KHUCJIOpOJa B bu6mmorexa [IOK
23 | nabopatopuu u https://m.edsoo.ru/ff

MPOMBIIIIEHHOCTH. 0d497a

IIpumeHeHue

KHCJIOPOJIa

TemnnoBoit a3 ekt

XUMHYECKOH

peakuuu, OHATHE bubnnorexka [JOK
24 | o https://m.edsoo.ru/ff

TEPMOXHUMHUYECKOM
YpaBHEHUH, IK30- U
SHJOTEPMUUYECKHUX

0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
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pEeaKnusax

Tormgo (HedTs,
YTOJIb U METaH).

3arpssHeHHe bubmuoreka [JOK
25 https://m.edsoo.ru/ff

BO3J1yXa, CIIOCOOBI 0ddcAa

ero

MPEAOTBPAIICHUS

[IpaxTrueckas

paborta Ne 3 o

teMe «[lonydyenue bubnuorexa [IOK
26 | wu coOupanmue https://m.edsoo.ru/ff

KHUCJI0pO/Ia, 0Od4ae2

M3y4YEHUE €ro

CBOWCTB»

Bomopon —

3JIEMEHT U IIPOCTOE bubmuorexa [JOK
27 | BemiecTBo. https://m.edsoo.ru/ff

Haxoxnenue B 0d4dd0

MIPUPOJIC

duznveckue u

z;lrﬁlztii?ne bubmuorexa [JOK
28 https://m.edsoo.ru/ff

BOZIOPOZIA. 0d4ddo0

IIpumeHeHue -

BOJIOpOJa

ToHsTHE o bu6mmoreka [IOK
29 https://m.edsoo.ru/ff

KHCIIOTaX M COJISIX 0d50d2

g:;;gg;m bubmuorexa [JOK
30 https://m.edsoo.ru/ff

BOJOpoza B 0d4ddo

nabopaTopuu -

IIpaxTrueckas

paborta Ne 4 o

teme «llonyuenue bubnmoreka [JOK
31 | wucobupanwue https://m.edsoo.ru/ff

BOJIOPO/IA, 0d4f42

M3y4YeHHUe ero

CBOWCTB»

MounsipHblii 00BEM bubnnorexka [JOK
32 | ra3oB. 3aKOH https://m.edsoo.ru/ff

ABorazipo 0d542e
33 Boruucnenus bubmuoreka [JOK

00BEMa, https://m.edsoo.ru/ff
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KOJIMYECTBA
BCIICCTBA ra3a 1o
€0 U3BCCTHOMY

0d55a0

KOJIUYECTBY

BEIIECTBA MIJIU

00BEMY

Brrancnenus

00BEMOB T'a30B 10 BuGmmorexa LOK
34 | YPABHCHHIO https://m.edsoo.ru/ff

peaKkiy Ha OCHOBE 0d5708

3aK0HA 00BEMHBIX -

OTHOIIICHUI T'a30B

dusznyeckue u bu6mmoreka [IOK
35 | xumuyeckue https://m.edsoo.ru/ff

CBOMCTBA BOJBI 0d587a

SCO}S;:HHﬁ. bubnuorexa [JOK
36 Houstie o6 https://m.edsoo.ru/ff

0d59e2

WHJIUKATOpax

Bona kak

PacTBOPHTEIb.

Hacriennsie u

HeHaCLIiHICHHBIG bu6mmoreka [IOK
37 https://m.edsoo.ru/ff

pacTBOPBL. 0d5b40

MaccoBas 1oist -

BCIIISCTBA B

pacTBope

[IpakTrnueckas

pabota Ne 5 o

TEME

«IIpurorosnenune bubnuoreka [IOK
38 | pactBOpOB C https://m.edsoo.ru/ff

ONPEACIEHHON 0d5eba

MacCOBOM JI0JIeH

pPacTBOPEHHOTO

BEIIECTBAY

OKcHuBI: COCTaB, bu6mmorexa [IOK
39 | kmaccuduranms, https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d664e

[Tonydenue n

XAUMUYECKHUE bu6mmorexa [IOK
40 | cBoiicTBa https://m.edsoo.ru/ff

KUCIIOTHBIX, 0d664e

OCHOBHBIX U



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

aM(pOTEpPHBIX

OKCHUIIOB

O :

utmiorexa 110K
41 i https://m.edsoo.ru/ff

Kkiaccudukanms, 0d67ca

HOMEHKJIaTypa

Ionmyuenne u

xnmﬁecxne bubmuoreka [JOK
42 N https://m.edsoo.ru/ff

CBOICTBA } 0d67ca

OCHOBaHUI -

Kucnotsr: cocras, bu6mmoreka [IOK
43 | xmaccudukanmys, https://m.edsoo.ru/ff

HOMEHKJIaTypa Odfee2

[Tonyuenue u bubnnorexa [JOK
44 | XUMUYECKHE https://m.edsoo.ru/ff

CBOICTBA KHUCJIOT Odfee2

Conu (cpennue):

HOMEHKIATypa,

CIOCOGEL P bu6mmoreka [IOK
45 https://m.edso0.ru/00

MOJTyYCHHUS, ado474

XUMHAYECKUE

CBOICTBa

IIpaxTrueckas

paborta Ne 6.

Pemienue

JKCIIEPUMEHTAIIBH bubnnoreka [JOK
46 | BIX 3a1a4 I10 TEME https://m.edsoo.ru/00

«OcHOBHEBIE ad9b7c

KJIACCHI

HEOPTraHUYECKUX

COCTUHCHU)

T'enetnueckas

CBSI3b MEXKIY bubnmuorexa [JOK
47 | xiaccaMmu https://m.edsoo.ru/00

HEOPraHUYeCKUX ad9a50

COETUHEHUN

O6o06menue bu6mmorexa [IOK
48 | cucremaruzanus https://m.edsoo.ru/00

3HAaHUH ad9ch2

KonTponsHas

paborta Ne3 mo bubnmnoreka [JOK
49 | Teme "OCHOBHBIE https://m.edsoo.ru/00

KJIACCBI
HEOPraHUYECKUX

ad9ela
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coenuHeHun"

IIepBble mONBITKH

KJIacCU(PUKAIHH

XUMHYECKUX bubmuorexa [JOK
50 | »naeMeHTOB. https://m.edso00.ru/00

ITonsatue o ad9ffa

TPyIIax CXOIHBIX

DJICMCHTOB

[Tepuoanueckuit

3aKOH U

ITepuonnueckas Bbubmnoreka [IOK
51 | cucrema https://m.edso00.ru/00

XUMHYECKHUX ada52c

anemenToB 1. U.

MenaeneeBa

TeprosL, TpymmE: bubmuorexa [JOK
52 HO)IprHH’I)I ’ https://m.edso00.ru/00

ada52c

Korporsas utmiorexa L1OK
53 | P https://m.edsoo.ru/ff

teMe «Kucnopon. 0d6342

Bonopoa. Boga» -

CtpoeHue aTOMOB. bubnuoteka [JOK
54 | CoctaB aTOMHBIX https://m.eds00.ru/00

azep. U30Tomnsl ada342

Crpoenue

ANEKTPOHHBIX

0007109€K aTOMOB bubmuoreka [JOK
55 | »neMeHTOB https://m.edso00.ru/00

[Teproauueckoi adaébc

cuctemsl J]. W.

Menneneena

XapakTepuctuka

XAMHYECKOTO

3JIEMEHTa MO ero bubmuorexa [JOK
56 | MOJOXKEHUIO B https://m.eds00.ru/00

[Tepuonnueckon ada824

cucteme /1. W.

Menneneena

3HaueHue

Ileprognueckoro bubnuorexa [IOK
57 | 3axoHa s https://m.edso00.ru/00

pPa3BUTHS HAYKU U
npaktuku. J[. W.

ada96e
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Meunnenees —
Y4EHBIN, IIEJAror U

IpaX}JTaHuH
DneKTpoOoTpHUIIaTEN
BHOCTBH aTOMOB bubmnorexa LIOK
58 UMITIECKIX 1 https://m.eds00.ru/00
adaab8
3JIEMEHTOB
bubmuorexa [JOK
59 XH;;EE:CKM CBAAL 1 https://m.eds00.ru/00
adac34
KoBanenTHas bu6mmoreka [IOK
60 | moasipHast 1 https://m.eds00.ru/00
XUMHUYECKAS CBI3b adaab8
KoBanentHas bu6mmoreka [IOK
61 | HenosspHas 1 https://m.eds00.ru/00
XHUMHYECKas! CBA3b adaab9
bu6mmoreka [IOK
62 OCIZI(;?E;;’M 1 https://m.eds00.ru/00
adae28
OKHCIUTEIBHO- bu6mmoreka [IOK
63 | BOCCTAHOBHUTEIBLHBI 1 https://m.edso0.ru/00
€ peakunmn adb076
bu6mmoreka [IOK
64 SKH(;E?ZJE Ifm 1 https://m.eds00.ru/00
OCCTAHOBUTC adb076
KoHntposbHas
pabota Ne4 o
bu6mmoreka [IOK
65 Zil(\)/[;;(CTpOGHHe 1 https://m.eds00.ru/00
) db486
XuMuueckast a
CBS3b)»
Pe3epBHBI YpOK.
O60gIHGHI/IeyE bubmuorexa [JOK
66 CTeMATHAALIIS 1 https://m.eds00.ru/00
cucre . san adb33c
3HAHUUN
P % .
Pesepmui ypor T
67 1 https://m.edso00.ru/00
CI/ICTel\faTI/BaI_II/ISI adoch?
3HAHUUN s
P % .
Pesepmu ypor busaorexa 110K
68 1 https://m.edsoo.ru/ff
CI/ICTel\faTI/BaI_II/ISI 0d61c6
3HAHUI
OBIIEE 68
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KOJIMYECTBO
YACOB 10
ITPOTPAMME




9 KVIACC

KosauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara
n/| Tema ypoka Bee Konrpoas  IIpakrnuec wsyden uudposbie
. ro HbIe KHe " odpa3oBaTejibHbIE
padoThI padoThI pecypchl
[Tepuoanueckuii
3aKOH.
[Tepuoanueckas bubnunoreka [HOK
1 cucremMa 1 https://m.eds00.ru/00
XUMHYECKUX adb59e
anemenToB Jl. U.
Menneneesa
3aKOHOMEPHOCT
Y B U3MEHEHUU
CBOHCTB Bu6nnorexa [IOK
2 XUMHYECKUX 1 https://m.eds00.ru/00
SIIEMEHTOB adb6hb6
MEPBBIX TPEX
TIEPHOJIOB
Knaconuans busmorera LIOK
3 HEOpraHIHECKTIX 1 https://m.edso00.ru/00
adb7e2
BEIICCTB
Bunaer
XAUMHYECKON bu6mmoreka [JOK
4 CBSI3H U THITBI 1 https://m.eds00.ru/00
KPUCTAIITUYECKH adbac6
X PEMETOK
KonTponsHas
paborta Nel mo
TeMe
«IIoBTOpEHUE N
5 yriyonenue 1 1
3HAHUU
OCHOBHBIX
pa3JeoB Kypca
8 Kkimacca»
Knaccudukamms
XAMHUYECKUX bu6mmorexa [IOK
6 peaxiuii 1o 1 https://m.eds00.ru/00
Pa3IMYHBIM adbcb0
MpU3HAKaM
7 IousTHE 0 1 bubGmuoreka IIOK
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CKOpPOCTH
XUMHYECKON
peaKkuuu.
ITonsatue o
TOMOTEHHBIX 1
reTePOreHHBIX
peaKusIx

https://m.edso0.ru/00
adbe9a

ITonsatue o
XHMHYSCKOM
PaBHOBECHH.
DakTOpHI,
BJIMSIONINC HA
CKOpPOCTb
XUMHYECKOM
peaKkuuu u
MOJIOKCHHE
XHMHYECKOT'0
paBHOBECHS

bubmuorexa [JOK
https://m.edsoo.ru/00
adc28c

OKHUCIIUTETBHO-
BOCCTAHOBHUTEJD
HBIC PCAKITUU

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

10

Teopus
AIEKTPOJIUTHYEC
KoM
JIACCOITHAIINH.
CuiibHBIE U
cia0kIe
3IEKTPOJIUTHI

bu6nmoreka [JOK
https://m.edsoo.ru/00
adcd68

11

Nounurie
YpaBHEHUSA
peakuuii

bu6mmoreka [JOK
https://m.edsoo.ru/00
add448

12

XuMuyeckme
CBOMCTBa
KHCJIOT U
OCHOBaHHUI B
CBETE
MPECTaBICHUN
00
AJIEKTPOJIUTHYEC
KOH
JHUCCOLUAIN

bu6mmorexa [IOK
https://m.edsoo.ru/00
add5d8

13

XuMuyeckme
CBOMICTBA cojieit
B CBETE
MPEJICTABICHUI

bubmuoreka [JOK
https://m.eds00.ru/00
add8b2
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00

ANEKTPOIUTHYEC

KOt

JUCCOITUAITIHI

[TonsiTue o bubmuorexa [JOK
14 | rugponusze https://m.eds00.ru/00

conei add9d4

O06o0meHue u bubmuorexa [JOK
15 | cucremaruzanus https://m.eds00.ru/00

3HAHWUH addd12

[IpaxTrueckas

pabora Ne 1. bubnunoreka [JOK
16 | «Pemecuue https://m.edso0.ru/00

AKCIICPUMEHTAJIb addbfa

HBIX 3a7a9»

KonTponbhas

pabota Ne2 o

TeMe

«DJIEKTPOIUTHY bubnuorexa [IOK
17 | eckas https://m.edso0.ru/00

JTMCCOITHAITHS. addecO

XuMuveckue

peaxknuy B

pacTBopax»

O6mmas

:ZEE:GT;EE‘CTHM bubmuorexa [JOK
18 N UMIECK e https://m.edso00.ru/00

. addfe2

CBOICTBa Ha

puMepe XJIopa

XJI0pOBOZOPO.

Consgnas

KHUCJIO0TA, bubmuorexa [JOK
19 | xummdeckue https://m.edso0.ru/00

CBOMCTBA, ade104

MOJTyYeHUE,

MIPUMEHEHUE

[IpakTrueckas

pabota Ne 2 o

TemMe bubmuoreka [JOK
20 | «Ilomyuenue https://m.eds00.ru/00

COJITHOM ade348

KHUCJIOTHI,

H3YYCHHE €€
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CBOICTBY

21

Breraucnenus 1o
YpPaBHEHUAM
XHUMHYECKHUX
peakuuii, eciu
OJINH U3
peareHToB J1aH B
HA30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade488

22

O61mas
XapaKTEPUCTHKA
3y1eMeHTOB VIA-

IPYIIIBI

bubmuoreka [JOK
https://m.edsoo.ru/00
ade64a

23

AJIIOTPOIIHBIE
MoaubUKaIIH
CepBHI.
Haxoxxnenue
Cephl U €€
COCTUHEHUN B
MPUPOJE.
XUMHUYECKHE
CBOMCTBA CEpBI

bubmuorexa [JOK
https://m.edsoo.ru/00
ade64a

24

CepoBoaopon,
CTpOCHHUE,
¢buznyeckue u
XUMHAYECKHE
CBOMCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/00
ade802

25

Oxcuppl cepsl.
CepHas
KHCJIOTA,
¢buznueckue u
XUMHYECKHE
CBOICTBA,
IIPUMEHEHNE

bu6mmoreka [JOK
https://m.edsoo.ru/00
adea28

26

XuMuueckme
peakuuu,
JIeXKaIyje B
OCHOBEC
MIPOMBIIIIICHHOT
o cnocoba
MOTyYeHUS
CEepHOM
KHCJIOTHL.
XHUMHUYECKOE
3arpsi3sHEHUE
OKpY>Karolen

bubmuorexa [JOK
https://m.eds00.ru/00
adec8a
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Cpenbl
COEIMHEHHUSIMU
cepbl

27

Breraucnenue
MAacCOBOH J0JIU
BBIXOJIa
MPOJIYKTa
peakiumn

bubmuorexa [JOK
https://m.edsoo.ru/00
adec8a

28

O61mas
XapaKTepUCTHKA
271eMeHTOB VA-
rpynimsl. A30T,
pacnpocTpaHeH!
€ B IIpUpo/IE,
¢busnveckue u
XUMHUYECKHE
CBOMCTBA

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

29

AMMUak, ero
¢busnveckue u
XUMHYECKHE
CBOMCTBA,
MOJIyYEHUE U
MIPUMEHEHHE

bubmuorexa [JOK
https://m.edsoo.ru/00
adf004

30

IIpaxTrueckas
pabora Ne 3 o
TeMe
«[Tomyuenne
aMMHaKa,
U3Y4YEHHE €ro
CBOMCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf180

31

A3oTtHas
KHCJIIOTA, €€
¢buznyeckue u
XUMHYECKHE
CBONCTBa

bu6mmorexa [IOK
https://m.edsoo.ru/00
adf306

32

Hcnonns3oBanme
HUTPATOB U
coJIeil aMMOHUS
B Ka4eCTBE
MI/IHepaJ'ILHBIX
yI0OpeHui.
Xumu4aeckoe
3arpsi3HEHUE
OKpYy>Karoleu
Cpelibl

bu6mmorexa [IOK
https://m.edsoo.ru/00
adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

COCIUHCHUAMU
a30Ta

33

dochop. Okcnn
docdopa (V) u
dbochopuas
KHCIIOTA,
dbuznveckue u
XUMHUYECKHE
CBOICTBA,
MOJTy4eHUE

bubmuoreka [JOK
https://m.edsoo.ru/00
adf68a

34

Hcnons3oBanue
dbocdaros B
KauecTBe
MUHEPATBHBIX
yIOOpeHuH.
3arpsi3HeHue
IIPUPOIHOMN
Cpensl
dbocharamu

bubmuoreka [JOK
https://m.edsoo.ru/00
adfc20

35

Yraepon,
pacrpocTpaHeHu
€ B IpUPOJIE,
¢buznueckue u
XAMUYECKHUE
CBOICTBa

bu6mmoreka [JOK
https://m.edsoo.ru/00
adfd9c

36

Oxkcuabl
yriepoja, ux
¢buznyeckue u
XUMHUYCCKHE
CBONCTBA.
DKOJIOTHYECKHUE
pooIEMBI,
CBSI3aHHBIE C
OKCHJIOM
yraepona (IV)

bu6mmoreka [JOK
https://m.edsoo.ru/00
adfebe

37

VYroapHas
KHCJIOTa U €€
COJIN

bu6mmorexa [IOK
https://m.edsoo.ru/00
2e006¢

38

IIpaxTrueckas
paborta Ne 4 o
TeMe
"[Tonyuenne
YTJIEKUCIIOTO
rasa.
KauecTBeHHast

bu6mmorexa [IOK
https://m.edsoo.ru/00
ae027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

peakius Ha
kapOoHaT-noH"

39

[TepBoHavaIbHBI
€ TOHATHUS 00
OpPraHUYECKUX
BEILIECTBAX KaK
0 COEIMHEHUSX
yriaepoaa

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae054e

40

Kpemnuii u ero
COECUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae080a

41

[IpakTnueckas
pabora Ne 5.
Pemenue
SKCIEPUMEHTAJIb
HBIX 33J1a4 110
TeMe
«Baxueimue
HEMETaJUIbl U UX
COEIUHEHUS»

bubmuorexa [JOK
https://m.edsoo.ru/00
ae0bf2

42

KoHnTponsHas
pabota Ne3 mo
TeMe
«Baxnenmme
HEMeTaJlIbl U UX
COETMHEHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/00
ae0el8

43

O61mmas
XapaKTEPUCTUKA
XUMHYECKUX
3JIEMEHTOB —
METAaJJIOB.
Merannuueckas
CBSI3b U
MeTaJiInyecKas
KpUCTaJUTMYECKa
s pelmeTKa.
duznueckue
CBOMCTBa
METaJJIOB

bubmuorexa [JOK
https://m.edso00.ru/00
ael103e

44

XHUMHUYECKHE
CBOMCTBaA
MECTAaJIJIOB.
DIIEKTPOXUMUYE
CKHUH psif
HanpsHKEHUN

bubmuoreka [JOK
https://m.edso0.ru/00
ael156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

METAaJJIOB

OO0mrue
CIIOCOOBI
MOJTy4eHUS
METAJIJIOB.
CIuiaBebl.
Boraucienus mo bubmuoreka [JOK
45 | ypaBHEHHUSIM https://m.edso00.ru/00
XHUMHYCSCKHX ael156
peakuuii, eciiu
OJUH U3
peareHToB
COJICPKHUT
MIPUMECH
[TonsiTue o bu6mmoreka [IOK
46 | xoppo3uu https://m.eds00.ru/00
METaJJIOB ael278
bubmuorexa [JOK
a7 [Henounpie https://m.edso00.ru/00
METaJIIbI ae14b2
Oxkcuasl 1 bu6mmoreka [IOK
48 | THAPOKCHIBI https://m.edso0.ru/00
HATpHS U Kallus ael4b2
€JI0YHO3eMeIl
LmHme METAIUIEL — bu6mmoreka [IOK
49 ALl 1 https://m.eds00.ru/00
1t . aelbe8
MarHum
Baxwnetimue bu6mmoreka [IOK
50 | coemguHeHHs https://m.eds00.ru/00
KaJbIUs ael5e8
O6o06meHue u
51 | cucremarusamus
3HAaHUH
JKécTtrocTh bu6mmorexa [IOK
52 | BOIBI M CHOCOOBI https://m.edso0.ru/00
€€ yCTpaHEHHUS 2e1886
IIpaxTrueckas
abota Ne 6 o
I;eMe bubmuorexa [JOK
53 K ECTKOCTE https://m.eds00.ru/00
aelae8
BOJBI M METOIBI
e€ ycTtpaHeHus "
54 | AmroMuHuii bu6mmoreka [IOK

https://m.eds00.ru/00



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

aelc64

55

AmpotepHbie
CBOMCTBa
OKCHJIA U
THAPOKCH]IA

bu6mmoreka [IOK
https://m.edsoo.ru/00
aelc64

56

Kemeso

bubmuoreka [JOK
https://m.edsoo.ru/00
aeld86

57

Oxcupl,
THIPOKCHUIBI
con xene3a (1)
u xenesa (I11)

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae35e6

58

O06006111eH1E U
CHCTEMATH3ALIIs
3HAHUH

59

[IpaxTrueckas
pabora Ne 7.
Pemenue
SKCIEPUMEHTAIIb
HBIX 33J1a4 110
TeMe
«Baxnenmme
METaJUIbl U UX
COCIMHEHUSI»

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae3de8

60

Breraucnenus 1o
YpaBHEHUSAM
XUMHYECKUX
peakuuii, eciu
OJINH U3
peareHToB J1aH B
N30BITKE MIIH
COEPIKUT
MPUMECH.
Breraucnenus
MacCOBOM JOJIH
BBIXO/a
MPOJYyKTa
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00
ael750

61

O06001IeHne 1
cUCTEMATU3alUs
3HAHUH

62

KoHntponbHas
pabota Ne4 o
TeMe



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

«Baxnenmue
METaJUIBI U UX
COEIUHEHMS»
ﬁZE;;T;;?B bu6mmoreka [IOK
63 HOBCCTHEBHOI 1 https://m.eds00.ru/00
ae3f50
JKU3HU YeIoBeKa
i?g;?{e;;?: bu6mmoreka [IOK
64 oKpyKatomei 1 https://m.eds00.ru/00
YHAIOTICH 2e4270
CpeIbI
Pob xumi B bubmuoreka [JOK
65 Ezgjiiiﬁecmx 1 https://m.eds00.ru/00
ae4270
pooieM
Pe3epBHbIit
YPOK. bubnuorexa [IOK
66 | OG6oOwEenne u 1 https://m.eds00.ru/00
CHCTEeMaTH3aIHsA ae0d0a
3HaHUI
PesepBHbIit
YPOK. bubnuotexa [JOK
67 | OO0oOweHue u 1 https://m.eds00.ru/00
cHCTEMaTH3aIHsA adb33c
3HAHUU
Pe3epBHbIit
YPOK. bubnnoreka [JOK
68 | OO0oOwEeHue n 1 https://m.eds00.ru/00
cucTeMaTHu3alusl ad9ch2
3HAHHH
OBIIEE
KOJIMYECTBO 68
YACOBIIO

[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






