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HOACHUTEJIBHAA 3AIIUMCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE OCHOBHOT'O 00IIero o0pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30oBaHus, MPEACTAaBIECHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QenepaabHON paboueil MporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIIEIIIMU MPENoaaBaHusl y4eOHOTO TpeaMeTa « X UMHUS
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma mo XuMuu Aa€T MPEJCTaBICHHUE O LEAX, OOIeH CcTpaTeruu
oOydeHMs, BOCHHUTAHHS W PAa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
peaMeTa, YCTaHABJIMBAET 00s13aTENBHOE MPEIMETHOE COZIepIKaHue,
PEAYCMAaTPUBAET PACIHPEACIEHUE €ro I0 KIaccaM M CTPYKTYPUPOBAaHHE 10
paszenaM M TeMaM IPOrpaMMbl [0 XUMHH, OIPEAENSIeT KOJIUYECTBEHHBIE U
KA4eCTBEHHBIC XapaKTEPUCTUKHU COJZIEpKaHMUs, PEKOMEHYEMYIO
MOCJIEAOBATEIBHOCTh  M3YUYEHUSI XHUMUU C Y4ETOM  MEKIOPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU  Yy4eOHOr0  MpoIecca, BO3PACTHBIX
0COOEHHOCTEW  00y4aroluxcsi, OMNpenenseT BO3MOXHOCTH TpeaMeTra s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOMN
nporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHusl, a Takke TpeOOBaHMM K
pe3yabTatam 00y4YeHUs] XMMUU Ha YPOBHE IIeJIeH U3ydeHus mpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENLHON JEATETbHOCTH OO0YyYalolerocss MO OCBOEHUIO
y4e0HOT0 Co/IepKaHusl.

3HaHWE XWMHH CIIY)KHUT OCHOBOW [JIsi (OPMHPOBAHUS MHPOBO33PEHUS
0o0yyJarolierocsi, ero MpeAcTaBICHUN O MaTEPUATBLHOM EIUHCTBE MHUPA, BAKHYIO
poiib UrparoT (QopMUpYyEeMble XHMUEWU MNPEICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPrud M 00 HBONIIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TrI00albHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHSI UYEIOBEUYECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
NUIIEBON U 3KOJIOTMYECKON O€30MacHOCTH, MTPOOIEM 3PABOOXPAHECHHUS.

N3yuenue xumuu:

CIOCOOCTBYET  pealiu3allii  BO3MOXKHOCTEH  JJII  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYIBTYPhI TUYHOCTH, €€ 00IIeH 1 (PYHKITMOHATLHON TPAMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHME MBIIIJIECHUS U TBOPUECKUX CHOCOOHOCTEH
Oo0y4arolmuxcs, HaBBIKOB KX CaMOCTOSATEIbHOW  Y4eOHOM  JIeATeNbHOCTH,
OKCIIEPUMEHTAJILHBIX U HCCIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B MPO(ECCUOHAIBHOM 1eITebHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOrO MBIIUICHUS, 3aKJaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3IVISJ1a HA €UHCTBO IIPUPOBI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yJarOIINXCS;



CrocoOCTBYEeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K TIPUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

JlanHble HampaBiieHHWs B OOYYEHMHM XMMHHM OOECHEUYMBAIOTCS CHEIU(pUKON
colepkaHUsl  y4eOHOro  MpeaMeTa, KOTOpPbIM  ABISETCS  MEAaroruuyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOIl HAYKM XMMHUU Ha OINPEAEIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX MOHSITUH
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpPOrpaMMbl MO0 XMUMHHU C(HOpPMHpPOBAHA HAa OCHOBE
CHUCTEMHOro mnoaxoja Kk e€ uzyueHuro. ColiepKaHUE CKIIAJbIBACTCS U3 CHUCTEMBbI
MOHSITUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI IOHITUN O XUMUYECKOU
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPraHW30BaHbl [0 MPUHIUITY
MOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHHMI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISPHOI'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUM;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOMU CBSI3U;

— TpenacTaBieHUHd 00 AIEKTPOIUTHUYECKON JHUCCOIMAIlMK BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS pPAacCMAaTPUBAIOTCA HAa OCHOBE OSMIIUPUYECKH
MOJTYYCHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIIBHO OT OJHOTO
YpPOBHS K JPYroMy, BBITIONHSSA (PYHKIUU OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOSHUS M BO3MOXXHOCTEW MPAKTUYECKOrO0 MPUMEHEHHUS U TMOTYyUYCHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIHOCOOCTBYET  (DOPMHUPOBAHHIO
IIPEACTABICHNS O XMMHUYECKOM COCTABISAIOIIEH HAYyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHCTEeMHON NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
METoAaM IO3HaHUsS B Hayke. M3yueHue XMMHUU NPOUCXOAUT C MNPUBJICUCHUEM
3HAHWM W3 paHee M3YyYEHHBIX YyUeOHBIX NpenMeToB: «OKpYKaAOIMUA MUDPY,
«buonorus. 5-7 xnacce» u «@u3nka. 7 KIacc.

[Ipy w3yyeHUM XUMHUM TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak OOJIACTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHUECKOU
NEATETbHOCTA YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKHUX TMOJIOKEHUM,
JOCTYITHBIX O00O0OIIEHWII MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAYKH, B



NpUOOIIEHNN K HAyYHBIM METOJaM TIO3HAHWS TP W3YyYEHUW BENMIECTB U
XUMHUYECKUX peakIuii, B (GOPMUPOBAHUY M PAa3BUTHUHU MO3HABATEIIBHBIX YMCHUHA H
UX TMPUMEHEHUWHU B Y4eOHO-IO3HABATENIbHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JIeSITeNHbHOCTA, OCBOCHUU TPAaBWJI 0€30MacHOro OOpalieHusi C BelIeCTBAMH B
MTOBCEHEBHOM KU3HU.

[Ipu M3ydyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BaKHOE
3HaYCHHE MPUOOPENTH TaKue IeIH, KaK:

— (dopMHUpOBaHHE WHTEIUICKTYaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY MPUHATUIO PEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HamnpaBJIICHHOCTh OOy4YeHHS Ha CHCTEeMAaTHYeCKOoe MpuoOIIeHne
o0ydaronuxcss K CaMOCTOSITEIbHOW TIMO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJIaM TO3HaHMs, (OPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEW K
XUMUH;

— o0ecrneueHne yCIOBHM, CITIOCOOCTBYIONIUX MPUOOPETEHUIO 00YJaIONUMUCS
OTBITA Pa3HOOOPA3HON NEATETLHOCTH, TO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIIN), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JI€SITEIbHOCTH;

— (dopmupoBanue oO0mel (QYHKIIMOHATBHOW M  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBACHATH U OIICHUBATH SIBICHUSA
OKPYXKAIOIIETO0 MHpA, WCIOJB3Yysl 3HAHUS W OIBIT, MOTYYEHHBIC TPH H3yUYCHUU
XUMHUH, TPUMCHITh WX IPH PEIICHHH MPoOJeM B IOBCEIHEBHOW XU3HH H
TPYJOBOU AEATEILHOCTH;

— ¢opMupoBaHue y OOyYalOIIUXCS TYMAaHMCTHUYECKHX OTHOIIEHUH,
MOHUMAHUS 1EHHOCTH XHUMHUYECKUX 3HAHUU [JI1 BBIPAOOTKH DKOJIOTUYECKH
1eIecO00pa3HOro TMOBEAEHUsT B OBITY W TPYAOBOM JEATENBHOCTH B LENISAX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPY’KAIOLIEN IPUPOLHOMN CPEBI;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOdUiIs M HAMPABICHHOCTH NaTbHEUIIErO
oOy4eHuUs.

OO6miee YuCIO 4YacoB, OTBEAEHHBIX JUIsI M3YyYEHUS XUMHUU Ha YPOBHE
OCHOBHOT'0 0011eT0 00pa3oBanus, coctaisieT 136 gacoB: B 8 kitacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIHO).



COIEPKAHUE OBYUYEHMUA

8 KJIACC

IlepBoHaYaIbHBIE XMMUYECKHE MIOHATHS

[Ipenmer xumuu. Poinb XuMun B KW3HU 4YeloBeKa. XMMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3WUECKHE CBOWCTBA BEIECTB. ATpeEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUU. UHMCThIE BEIIECTBA M CMECH.
Cnoco0sbI pa3jieneHus: CMecei.

ATOMBI W MOJIEKYJIBl. XHUMHUYECKHUE OdJeMEHThl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB.
3akOoH TMOCTOSIHCTBa cocTaBa BemiecTB. OTHOcHTENbHAasi aTOMHas —Macca.
OtHocuTenbHAs MOJIEKYJIsIpHAsg Macca. MaccoBas J0Js XMMHUUYECKOr0 3JIEMEHTa B
COCIMHEHHH.

KomnuecTBo BemecrBa. Moinb. MonsipHas macca. B3auMoOCBsI3b KOJIMYECTBA,
MacChl W YHCJIa CTPYKTYPHBIX €AWHHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3znuecKrue U XMMHUYECKHUE SBICHUS. XUMHUUECKas peakius U €€ MpU3HAKH.
3aK0H COXpaHEHMS MacChl BEIIECTB. XuUMUYeckue ypaBHeHwus. Krmaccudukamms
XUMUYECKUX PEAKIUN (COSTUHEHMUS, Pa3JI0KEHMUS, 3aMEIlICeHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMUYECKOHN IMOCYIOH, MpaBujiaMu paboThl B J1aOOpaTopuu U
npuéMamMu oOpaunieHusi ¢ J1abopaTopHbBIM O0OPYAOBAHUEM, U3YUEHUE U ONUCAHUE
bU3MYECKHX CBOMCTB O0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOIIOJCHUE
¢usnuecknx (TUTaBJIeHUE BOCKA, TasHUE JbJa, pAacTUpPaHHE caxapa B CTYIIKE,
KUIEHUE U KOHJAEHCAlUS BOJbI) U XUMHYECKUX (FOPEHHE CBEUH, MPOKAITUBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIIOTOMN) SIBJIEHUN, HAOII0JIeHUE U
ONKMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pasziokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapusi, pa3oKeHHUE THAPOKCHIA
meau (II) mpu HarpeBanuu, B3auMoJIeHCTBHE Keme3a ¢ pacTBopoM conu meau (II),
U3Y4YEHHE CIIOCOOOB pPA3IENIEHUsS CMECEil: C MOMOIIBIO MAarHuTa, (PUIBTPOBAHUE,
BbINIapUBaHUE, TUCTWUISAIUSA, XpoMaTorpadus, MPOBEACHUE OYUCTKHU MOBAPEHHOMN
conmu, HaOMIOJeHWE W  ONMCaHWE  pe3ylIbTaTOB  IMPOBENCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacCChl, CO3JIJaHUE MOJEIIEN MOJEKYII
(LIapOCTEPHKHEBBIX ).

BaxHelme npeacTaBuTEe 1M HEOPraHUYECKUX BelleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucnopom — 3JIeMEHT U IPOCTOE
BemecTBO. Haxoxmenue kucimopoga B Tpupoie, (Ppu3udyeckne u XUMHUYECKUE
cBorictBa (peakiuu ropenus). Oxcupawl. [lpumenenue kuciopona. CrocoOsbl



MOJIyYEHHUsI KHUCIOpoJla B JabopaTopuu W MNPOMBIIUIEHHOCTH. KpyroBopor
KHcJIopoia B mpupoje. O30H — aluioTponHas MoAu(pUKaIus KUCIOpoaa.

TeroBoil 3(p(GEeKT XMMUYECKOW peaKUuu, TEPMOXUMHUYECKUE YpaBHEHMUS,
9K30- U DHAOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yroib W METaH. 3arpsA3HEHUE
BO3/yXa, yCHJICHHUE MapHUKOBOTO (dexTa, pazpylieHue 030HOBOT'O CIIOSL.

Bonopon — snementr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojsie, ¢GU3MYECKHME U XUMHUYECKHUE CBOMCTBA, IMPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnorsl u conu.

MonspHbiii 005EM Ta30B. Pacuérsl 10 XUMHYECKUM YPaBHCHHUSIM.

dusnueckue CcBoOMCTBAa BOAbl. Boma kak pactBoputenb. PacTBopsl.
HacelllleHHbIE M HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpe. XUMHUECKUE CBOWCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpupoze U B KHU3HU 4enoBeKa. KpyroBopot BOAbI B MpUPOJE.
3arpsi3HEHHE NPUPOIHBIX BOJI. OXpaHa U OUMCTKA MIPUPOAHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHeHuid. Oxcuupl. Knaccudukamms
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HeconeoOpasywomnue. Homenknatypa okcugoB. Du3uyeckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [loyueHne okcuaos.

OcHoBanusi. Krnaccudukanuss ocHOBaHUM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknarypa ocHoBaHMHA. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndyeckue u
XMMHYECKHE CBOMCTBAa KuUCHOT. Pan axktuBHoctn mertauioB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

Comu. Homenkiarypa comneil. @u3znueckue U XUMUYECKUE CBOWCTBA COJIEH.
[Tonyuenue coseil.

['eHeTnueckas CBsI3b MEXKAY KIaCCaAMU HEOPTAHUYECKUX COEAUHEHHUM.

Xumuueckuit IKChepumenm:

Ka4EeCTBEHHOE ONPEAECICHHUE COMIEPKaHUs KHUCIOPOAa B BO3AYyX€, MOJYUYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHHE CBOMCTB KHUCJIOpOJa, HAOI0IeHNe
B3aUMOJCHCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
npeKpamennss ropeHust (Mmoxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB H
OMHMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHUE W U3Yy4YEHUE
CBOMCTB BoJ0pojaa (ropeHue), B3auMopeiictBue Bogopoaa ¢ okcugom meau (I1)
(BO3MOKHO HCIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOJACHHE OOpPAa3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C  OMNPEACIEHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHUCTBUE BOJABI C METAJJIAMU
(HaTprieM ©  KanblKeM) (BO3MOXKHO UCIIOJIb30BAHME BHUAEOMATEPHUANIOB),



UCCIIEIOBAaHNE O0pa3lOB HEOPraHWYECKHMX BEUIECTB pPA3JMYHBIX KJIACCOB,
HA0JII0/ICHHE U3MEHEHUsI OKPACKH MHJIUKATOPOB B PACTBOPAX KHCIIOT W ILEJIOYEH,
uzydyeHue B3aumopeiicTBusi okcuaa menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, PEAKUHUM HEUTPAIHU3ALUH, IIOJYYEHHE HEPACTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METaJIa IPYTMM M3 PacTBOpa COJIM, pEUICHUE
OKCIEPUMEHTAJIBHBIX 3alad MO TeMme «BaxHeWlne Kiacchl HEOPraHWYECKHUX
COECIUHECHUN.

Ilepuoanueckuii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
yiementoB JI. WU. MengeaeeBa. CtpoeHue aroMoB. XHMMHYECKasi CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[lepBbie TOMBITKH KJACCU(UKAIMU XUMUYECKUX dieMeHTOoB. [loHsTHEe O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEI0YHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yoT aM(OTEpHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckmii 3axoH. [leproguyeckas cucreMa XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa.  KopoTkomepuonHas u  JjIuHHONepuoaHass  (opmbl
[lepuognueckoit cuctembl xumudeckux 3aemMeHToB [l. M. MenneneeBa. [lepuoabr
u rpynnbl. DHU3NYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB NEpuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aToOMHBIX siaep. M3orTomnsl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYeK aTroMoB MepBbIX 20 XMUMHMUYECKHX  D3JIEMEHTOB
[lepnognueckorn cucremsl [[. WM. MenaeneeBa. XapakTepuUCTUKA XHMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIo B [lepunonnueckon cucreme /. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHMS pPaJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u I[leprognueckoil CUCTEMbl XUMHUYECKHUX
JJIEMEHTOB Ui pa3BUTHs Hayku MU npaktuku. . M. MenneneeB — y4€HbIl U
IPaKIaHUH.

Xumuueckast cBs3b. KoBajeHTHast (MOJisipHas W HEMOJSPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okuciieHHS.  OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Ipouecchl oOkucaeHUs 1 BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB BEUIECTB METAUIOB U HEMETAJUIOB, B3aMMOJCHCTBUE
TUAPOKCUAA IIMHKA C pacTBOPAMHU KHUCJIOT M IIEJIOYEH, INPOBEIECHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLNN
(ropeHue, peakluy pazoKeHHsI, COSAMHEHUS).

Mescnpeomemmuoie ceasu



Peanuzanus MeXNpeAMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B § Kjacce
OCYIIECTBIISIETCS. 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
NOHATUN, TAK U TOHATHH, SBISAIONIUXCS CUCTEMHBIMH ISl OTAEIbHBIX MMPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYyYHbIE TTOHITHS: HAyYHbIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTE3, KjiaccuuUKalus, MNEePUOJAUYHOCTb, HAOJIOJEHUE,
SKCIIEPUMEHT, MOJIEINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusznka: MaTepusi, aToOM, »OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIH]I,
U30TOIbI, PaJNOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUM 3aps]l, BEIIECTBO, TENO,
00bEM, arperaTHoe COCTOSIHME BEIIECTBA, a3, (PU3WYECKHE BEIUYHUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE311bI, COoNHIE.

buonorus: dorocunres, npixanue, buocdepa.

I'eorpadus: armocepa, rtumpocdepa, MuHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo U XuMHMUYeCcKasi peaKius

[Tepnonnueckuit 3akoH. [lepuoanueckass cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUHU CBOMCTB
XUMUAYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUOMIOB, Kaius, KajdblUusi M HX
COCOMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM 3JIEMEHTOB B Illepuonnueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHre BellecTBa: BHJBl XUMHUYECKOW CBSI3U. THIBI KPUCTATTUYECKHUX
PEHETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMUYECKON PELIETKU U
BHJa XUMHUYECKOU CBS3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHUYECKHX BEIMIECTB. XUMUYCCKUC
CBOMCTBA BENIECTB, OTHOCSAIIMXCA K pa3jIMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPIraHUYECKUX BEUIECTB.

Knaccudukanuys XuMU4ecKkux peakiuii Mo pa3IndHbIM pU3HAKaM (10 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(ddekty, mo
U3MEHEHUIO CTENEHEW OKUCICHMS] XMMHYECKHUX AJIEMEHTOB, MO 0OpaTUMOCTH, O
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[Tonatue o ckopoctu xumuueckoi peakiuu. [loHsiTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHEe 0 TOMOTreHHBIX M IeTepOreHHBIX
peakuusx. llonsarne o karanusze. [lonsTne 0 xumMuyeckom paBHoBecHH. PaKTOPBI,
BIIMSAIONIME HA CKOPOCTh XHMMHYECKOW pEaKIUU U MOJ0XKEHUE XHUMHUYECKOIo
PaBHOBECHSI.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ pEaKIMU,  DJEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBieHHE  ypaBHEHUI



OKHCJIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUA C HCHOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JNEKTPOIUTUIECKON TUCCOLMUALNU. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHbIMU BHUAAMU
XUMHUYECKOM cBsizu. CteneHs aucconuanuu. CHIbHBIE U CJIa0ble SJIEKTPOIIUTHI.

Peakiun nonHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
NOJIHBIE W COKpAIlEHHbIE HMOHHBIE YpaBHEHHMs peakuuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DJICKTPOJIUTHUECCKOMN
nucconuanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IOHSITHE O TUAPOIM3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMIIEHUE C MOJEIISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB W HEMeTauioB (Tpadura M ammasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peaKIuu
OT BO3JECUCTBUS pPa3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE IJICKTPOIPOBOHOCTU
pacTBOpPOB BEMIECTB, MpoOLEcca AUCCOIMALMU KHUCIOT, WIENOYEed U COJIeH
(BO3MOXHO  HCHOJIb30BAHUE BHAEO MAaTEpPUAJIOB), TMPOBEJICHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKAHUsT  peakluil HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3za, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiuu pa3ioKeHUsl, COEAUHEHHUsI), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBK) KAYECTBEHHBIX PEAKIMHA HA  HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTasibl 1 MX COeIMHEHMS

OO6mas  xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHbIE CTeneHu OkucieHus. CTpoeHWe W (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHWMHUYECKME CBOMCTBA HAa IIPUMEpPE  XJopa
(B3aUMOZICIiCTBME C MeETAJJIaMU, HEMeTaJJlaMy, Iiesodyamu). XJIOpPOBOAOPO/I.
ConsiHast KHUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa W XJIOPOBOJIOPOJA HAa OpPraHM3M YeEJIOBEKa. BakHeWIHne XJIOpHAbl U UX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapakrepuctuka s1aemMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (PU3MYECKHue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CEphbl. AJIJIOTPONHBIE MOIU(PUKAIIMU KUCIOPOa
u cepbl. XuMuuyeckue cBoicTBa cepbl. CepoBOOpOJ, CTpoeHue, (U3UYECKUE U
XuMU4yeckue cBorcTBa. OKCUABI cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHOB.
CepHass kwmciiota, (Qu3nUeckue W XHMHYECKHE CBOWMCTBAa (0OIIME Kak
OpelCTaBUTENsl Kjacca KHCIOT W crneuuduueckue). XHUMHUYECKHE pEeaKiuH,
JeXaliue B OCHOBE IPOMBIIIJIEHHOT'O CIOco0a TMONYYEeHHs CEPHOU KHUCIIOTHI.
[Ipumenenue cepHoit KuciaoTbl. CoJM CEpHOW KUCIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdaT-uoH. Haxoxnenue ceppl M e€ cOeqWHEHUN B mpupoge. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpenbl COSNUHEHUSIMU Cephbl (KUCIOTHBIC JOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPaICHUS.

OO6mias xapakTepucTuka 35eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, pacCIpOCTpaHEHHE B MPHUPO/IE,
¢usnyeckue u xumuieckue cBorictea. Kpyrosopor a3ora B npupone. AMMUak, ero
du3ndyeckue U XMMHIECKHUE CBOMCTBA, OoTydeHue U nmpuMenenue. Conu aMMOHUS,
uXx Qu3nuUecKre U XUMUYECKHE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBl aMMOHHMS. A30THAasl KHCIIOTa, €€ ToJydeHHe, (PU3MUYECKHE U XUMHYECKUE
cBOMcTBa (0OLIME KaK NPEACTaBUTENS Kjacca KHUCIOT U Chenu(puyecKue).
Hcnonp30BaHWE HUTPATOB M COJEM AaMMOHHS B KauyeCTBE MHHEPAIbHBIX
ynoopennil. XuMu4yeckoe 3arps3HeHre OKPYKaIoIIe cpe/ibl COeAMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arpsA3HEHHE BO3AyXa, MOYBBI W BojoémoB). Docdop,
annotpornHeie Monupukamuu ¢Gocdopa, GuzHUecKUe U XUMHUYECKHE CBOWMCTBA.
Oxcun dochopa (V) u pochopHas kuciiora, pusuueckrue 1 XUMHUIESCKHE CBOMCTBA,
nonydenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATBLHBIX YA00PEHUIA.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKUCICHHA.  YTJIEpOod,  aIOTPOMHbBIE
Moau(UKAIUK, PACIpPOCTPaHEHWE B TpUpoae, (PHU3MYECKHE W XHMUUYECKHE
cBoiicTBa. Ancopouusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JEHCTBME HA JKUBBIE OpPTaHU3MBI,
NOJy4YeHUE W TPUMEHEHHE. DKOIOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a riao0anbHOr0 NOTEIUICHUS KIWMaTa, MapHUKOBBIN
addexr. YronapHas KUcaoTa U €€ Coli, uX (PU3NUEeCKHe U XUMHYECKHUE CBOMCTBA,
NMoJlydeHHe W TpuMeHeHue. KadecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH U CEIThCKOM
XO35MCTBE.

[TepBoHauanbHbBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaeponaa (MeTaH, 3TaH, dTHIEH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHas KUCIIOTA).
[IpupogHble HMCTOYHUKH YIIIEBOJOPOAOB (Yrojib, MNPUPOAHBIM Ta3, HEPTH),
MPOAYKTHl WX mepepaboTku (OEH3WH), WX POJb B OBITY W MPOMBIILICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKH BaXKHBIX BEIECTBAX: JKUpaX, OeNKax, YriieBoJax — 1 ux
poIM B OKM3HM dYellOBeKa. MarepuaabHOE €IMHCTBO OPraHUYeCKHX H
HEOPTaHUYECKUX COCTMHEHUM.

KpemHunii, ero d¢usnueckue M XUMHUYECKHE CBOWCTBA, TMOIYy4YE€HUE U
npuMeHeHue. CoeauHeHHsT KpeMHusi B mnpupozge. OOmmue mnpencTtaBieHus o0
okcusie kpemausi (IV) u kpemaueBoi kuciore. CWIMKaThl, UX HUCIOJIL30BaHUE B
ObITY, B MPOMBINUICHHOCTH. BaxHeiiue cTpouTenbHble MaTepUaibl: KepamHKa,



CTEKJIO, LIEMEHT, OeTOH, keye300eToH. [IpobraeMbl Ge30macHOro KUCMOab30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHHe 0Opa3IloB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJCHUE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHUs, OMbBITHI, OTpaxarolmue (PU3NYECKUE U XUMUUYECKUE CBOMCTBA
raJIOTEHOB M MX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3namMu XJOPUAOB (TaJOreHUIOB), O3HAKOMJICHHE C
oOpasnaMu  ceppl W €€  COCOUHEHUSMU  (BO3MOXHO  HCIOJb30BAHUE
BUJIeOMAaTepUaioB), HaOMIOACHUE Mpolecca OOyTrJIMBaHUS caxapa Ioj JeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4EHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, POBEEHNE KAaUeCTBEHHOUW PEaKI[uu Ha Cylbdar-
MOH M HaOJIOJeHUE NpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (DU3UUYECKUMU
cBoiicTBaMu a3ora, (ochopa M HX COeAMHEHHH (BO3MOXKHO HCIIOJIIb30BAaHUE
BUJIEOMATEpUaIOB), 00pas3amMu a30THBIX U (pochopHBIX ynoOpeHui, moiayyeHue,
coOupaHue, pacro3HaBaHWE€ ¢ UW3YYEHHUE CBOWCTB aMMHUakKa, IIPOBEJCHUE
KaueCTBEHHBIX peakiii Ha MOH aMMOHMs U ¢GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJICCTBHUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C ME/IBIO
(BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHHE MOJIeIen
KPUCTAUNIMYECKUX PEmETOK anmasza, rpadura, ¢yuiepeHa, O03HAKOMIICHHE C
MPOILIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOrasza, MojydyeHue, coOupaHue, paclio3HaBaHUE M H3YyUCHHUE
CBOMCTB YIJIEKMCIIOTO rasa, MPOBEJICHHE KAaUeCTBEHHBIX pEaKIMil Ha KapOoHAT U
CWIMKAT-UOHbl W W3Yy4YCHUE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHUE C
NPOJIYKIIMEH CHUIMKATHOM MPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxxHelme HeMeTaJuTbl U UX COCTUHEHUS».

MeTaJuibl U UX COCTUHEHUS

OO0uas xapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METAVIOB HA OCHOBaHUU
ux nojoxeHus B llepuogumueckon cucreme xXumuyeckux osiemeHtos [ .
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeETaUIoB. MeTramndeckasl CBs3b U
METaJUIMYECKasi ~ KpHUCTAJUIMYeCcKass  PemI€TKa.  DJIEKTPOXUMHUYECKUN  psij
HANpsDKEHUH MeTaiioB. Ou3ndeckne U XUMUYECKHE CBOWCTBA MeTayuioB. O01mme
CHocoObl Mony4yeHus: MeTaioB. lloHATHE O KOppPO3WHM METAIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmjaBbl (CTaib, YyTryH, JIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHHE B OBITY U MTPOMBIIIUICHHOCTH.

[lenounbie MeTaIbl: MONOKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemeHnToB /. 1. MenneneeBa, CTpO€HHUE MX aTOMOB, HAXOXJIEHUE B IPUPOE.
dusnyecKkue U XUMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U Kanus). OKCUIbl U



TUAPOKCHUIBI HATpusg MW Kanus. [IpuMeHeHue MIeNOYHBIX METauiOB W HX
COCIMHEHH.

[[lenouyHo3eMenbHbIE METaJIbl MAarHuii M KajblMi: IIOJIOKCHHE B
[Iepuonnueckoin cucreMe xumudeckux siemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaxOXJAeHue B rpupoae. usznueckre 1 XUuMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHeHHs] KalblUs (OKCHUJl, TUIPOKCHUI, COJIH).
XKécTkocTh BOIBI U CIIOCOOBI €€ YCTpaHEHUS!.

AJroMuHUNA: nIoNiokeHue B [lepuonnueckoit cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenaeneeBa, CTpOE€HHME aroma, HaxOoXAcHHUE B mnpupone. dusnueckue u
XUMHYECKHE CBOMCTBA amtoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA M THAPOKCUAA
ATIOMUHUAL.

Kene3o: nmonoxenue B [lepuognueckon cucreme XMMAYECKUX AI1EMEHTOB /1.
N. MenneneeBa, cTpoeHHE aToMa, HAXOXJIEHUE B Impupoac. Pusnmyeckue Hu
XHUMHYECKHE CBOMCTBA kene3a. OKcuabl, THAPOKCHIBI U coiu xkenesa (1) u xenesa
(I1I), ux coctaB, CBOMCTBA U MOTyUYCHHE.

Xumuueckuit IKCnepumMenm:

O3HAKOMJICHME C o0pa3llaMd METaJUIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHJIA
KIS M HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
VCCIIEIOBAHNUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS XKeEe3a B KUCIOPOJIE
(BOBMOXKHO  HMCIIOJIb30BAaHHWE  BHJICOMATEpPHAIOB), IPU3HAKOB  IPOTEKAHMS
KAUEeCTBEHHBIX PEAKIMi Ha WOHBI: MarHus, KajbliUs, alllOMUHUS, LIMHKA, Kele3a
(IT) u xenesa (III), meau (II), HabmroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IUIaMEHU MOHAMHU HATpUsl, KaJlusl W Kajdblus (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEpPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB THUAPOKCHUAA aTIOMUHUS
Y TUAPOKCHUJA IMHKA, PEHIEHUE 3KCIIEPUMEHTANIBHBIX 3aj1ay 10 TeMe «BakHeiine
METAJUIBI U KX COCTUHEHUSY.

XuMus U OKpyKA0UIAs cpeaa

BemecTtBa m marepuansl B IOBCEIHEBHOW W3HHM YelIOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakimii B OwbiTy. IlepBasi momoripb mnpu
XMMHYECKUX OJKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeabl (MpeaenbHas I0MyCcTUMAast
KOHIIeHTpaius BemecTs, aanee — [1/IK). Poias xumuun B perieHun SKoJI0rM4eCKUx
npooIieM.

Xumuyeckuii IKcnepumenm:

u3y4eHrue o0paslloB MaTepualioB (CTEKJIO, CIUIABbI METAJUIOB, MOJMMEpPHBIC
MaTepuabl).

MeostcnpeomemHuuie cea3u



Peanuzammsi MeXMpeaMeTHBIX CBs3€H MpPU M3YYCHHH XUMUU B 9 Kiacce
OCYIIECTBJISETCS dYepe3 HCIIONBb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
NOHSITHH, TaK W MOHITUH, SBJISIOIIUXCS CUCTEMHBIMU JJI OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIacCHPHUKaANUs, TMEePUOIUIHOCTh, HAOIIOIECHNE,
AKCIICPUMEHT, MOJCIIMPOBAHNE, HW3MEPCHHUE, MOJIENb, SBJICHUE, IapPHUKOBBIN
3¢ deKT, TEXHOIOT U, MaTEPHUAIIbI.

duszuka: MaTepusi, aToOM, DOJICKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHUI,
U30TOIBI, PagUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYECKUN 3apsi, MPOBOIHUKH,
NOJYIPOBOAHUKH, JIUIICKTPUKU, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSTHUE BEIECTBA, a3, pacTBOP, pACTBOPUMOCTD, KPUCTAITUNYECKAS
pemiérka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, €AMHUIIBI W3MEPECHHS, KOCMHYECKOE
IPOCTPAHCTBO, IIAaHETHI, 3BE31b1, COIHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOcHCTEMa, MHUHEpATbHBIC
yI00pEHMSI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuUHEpadbl, TOPHBIE TOPOJIHI,
TIOJIC3HBIC MCKOIAeMbIE, TOIIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHMS ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOMIEro
o0pa30oBaHUs JOCTUTAIOTCS B XO0Jle OOY4YEHHS XMMHUM B E€IMHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMA POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TNPUHSITBIMU B
oOlIecTBEe MpaBUJIaMU M HOPMaMH MOBEIECHUS M CIHOCOOCTBYIOT Mpoleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMATIM3AIMHN 00 y4arOIIHXCA.

JIMdHOCTHBIE ~ pPE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIHUXCS
PYKOBOJICTBOBATbCS ~ CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM U
pacIIMpeHue OMbITa AESTENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI:

LEHHOCTHOI'O0 OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJEuI0, TOHUMAHUS 3HAYCHHUS XUMUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIEeCTBa, CIOCOOHOCTU BIAAETh JAOCTOBEpHOW MHMOpMaiuen o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOILIECTBA;

2) rpakIaHCKOT0 BOCIIUTAHUS

MPEJACTABICHUSI O COLMAIbHBIX HOPMax MW MpPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  Y4EOHO-UCCIIEIOBATENbCKOM, TBOPYECKOM W JAPYrUX  BHAAX
JEeSTENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPA3HOM COBMECTHOM JEeATENbHOCTH MNpHU
BBITIOJITHEHUM Y4eOHBIX, IO3HABATENIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX MTPOCKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOIECCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEJAECHHWE M IIOCTYIKM CBOMX TOBAPUILEW C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS

MHUPOBO33PEHUYECKHUE TPEACTABICHUS O BEIECTBE M XHUMHUYECKOW DPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJISIOLINE
OCHOBY JIJI1 TTOHUMAaHUs CYIIHOCTH HAyYHOM KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOIBI, B3aUMOCBS3SX YEJIIOBEKA C
MPUPOAHOMN CPENOH, O pOJIM XMMHUU B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAlPABJICHHBIC HA MOJIYYEHUE HOBBIX 3HAHUM IO
XUMHUHU, HEOOXOMUMBbIE Mg OOBSICHEHHUS HAOJIOJaeMbIX MPOLIECCOB U SBIICHUM,
MO3HABATEIHLHON, WH()OPMAITMOHHOW W YUTATEIBCKON KYJIbTYphl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEIbHOM pabOThl € y4E€OHBIMM TEKCTaMH, CIIPaBOYHOM



JAUTEPATypor, JOCTYMHBIMH TEXHMYECKHMHU CPEACTBAMU HH()OPMAIIMOHHBIX
TEXHOJIOTUI;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JIH00O03HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCT K  €aMOOOpa30BaHUIO, IPOEKTHOM U HUCCIIEJOBATENbCKON
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH M YPOBHS OOYy4EHHUS B
JlaJIbHEUIIIEM;

4) popMuUpPOBaAHUS KYJIbTYPhI 310POBBSI:

OCO3HAaHUE IIEHHOCTH JKWU3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
310pOBbIO, YCTAHOBKM Ha 3J0POBBbIA 00pa3 »W3HHU, OCO3HAHUE MOCIEACTBUN WU
HEMPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsI, HAPKOTHKOB, KypeHUs),
HEOOXOJIMMOCTH  COOJIOJICHUSI TPaBWJI OE30MaCHOCTH TMpU  OOpallleHHH C
XUMHYECKUMU BEIIECTBAMU B OBITY U pealIbHOM JKU3HU;

5) TpyA0BOr0 BOCIIMTAHHUSI:

MHTEpPEC K MPAKTHYECKOMY U3YUYEHHUIO IpodeccHii U Tpyaa pa3auyHoro poja,
YBOKEHUE K TPyLy M pe3ysibTaraM TPYAOBOH AEATEIbHOCTH, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHsS] TMPEIMETHBIX 3HAHUN [0 XUMHUHU, OCO3HAHHBIA BBIOOP
WUHIUBHUIYAJIbHON TPAeKTOPUH MPOJOHKEHHUS 00pa30oBaHUs ¢ YYETOM JIHYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEHONW NPOPECCHOHANBHON JIEATENbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh a1allITUPOBATHCS B MPO(ECCHOHATIBHON Cperie;

6) IK0JIOrHY€eCKOr0 BOCITUTAHMSI:

AKOJIOTHYECKH 1eJIecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHHUKY
KHU3HU Ha 3emiie, OCHOBE €€ CYyILeCTBOBaHUs, IOHUMAaHHE LIEHHOCTU 3/I0POBOTO U
Oe3omacHOro oOpa3a KU3HU, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
(¢u3nUecCKOMy M TICUXMYECKOMY 30POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHUS
npaBu 0€30MaCHOrO MOBEJAEHUS MPU padOTE C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YIpOXKAaIOIINX 3/I0POBBIO U )KU3HU JIFOJIEH;

CHOCOOHOCTH TPUMEHSTH 3HAHUS, MOJy4aeMble MPU U3YUYEHUU XUMHH, IS
penieHns 3a1a4, CBSI3aHHBIX C OKPYKalOIEed IPUPOIHON CPENOU, IJIS TOBBIICHUS
YPOBHSI  3KOJOTMYECKOW KYJIbTYpbl, OCO3HaHHs TIJI00AJIbHOIO  Xapakrepa
HKOJIOTUYECKUX MpoOJIeM M MyTed MX pEelIeHHs MOCPEACTBOM METOAOB XHMHUH,
HKOJIOTUYECKOTO MBILIUICHUS, YMEHUSI PYKOBOACTBOBATHCS UM B TMO3HABATEIbHOM,
KOMMYHHUKATHUBHON U COITUAIBHOMN MPaKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranpenMeTHBIX pE3yJIbTaTOB BBLACISAIOT 3HAYUMBIE IS
(GopMuUpOBaHUS MHUPOBO33pEHHUSI OOIEHAYYHbIE TMOHATHUA (3aKOH, TEOpHs,
NPUHIUI, TUTIOTE3a, PaKT, cUCTeMa, MPOIecC, HIKCIIEPUMEHT U JAPYToe.), KOTOpbhIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJSIOT Ha
OCHOBE 3HaHHUM M3 3TUX MpeIMeTOoB (OPMUPOBATH MPEICTABICHHUE O LEIOCTHOM



HAyYHOU KapTHUHE MHpPA, ¥ YHUBEpCAJIbHbIC ydeOHbIE NeHCTBUs (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETyJIATUBHBIE), KOTOpbIE OOECIEYUBAIOT (POpMUpOBaAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY ILJITAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOU
JESITEIbHOCTH.

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE AelCTBUSA

Ba3oBble JJoruueckue JelicTBUA:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUUYECKUX TMOHSATUM (BBIACISATHL MX XapaKTEpHBIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHATHSIMH), KCIIOJIb30BATh
MOHSITHS JIJIs1 OOBSICHEHUS! OTJENBHBIX (PAKTOB W SIBIICHUM, BEIOMPATh OCHOBAHMSI U
KpUTEpUU JUIS KJIAcCU(PUKAIMU XUMHUYECKMX BEIIECTB M XMMHUUYECKUX PEAKIIUM,
YCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3YUEHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIAYKTUBHBIC, JENYKTUBHBIC, M0 AHAJIIOTHUH),
JieaTh BBIBOJBI U 3aKJIFOYEHUS;

YyMEHUE TMPUMEHSITh B TMPOIECCE I[MO3HAHUS TOHATUS (NPEIMETHbIE U
MeTanpeMETHbIE), CHMBOIMYECKUE (3HAKOBBIE) MOJIEH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTa), XHMHuYeckas ¢GopMmyia W ypaBHEHHUE
XUMHUYECKON peakuu — NpU PElIeHUH y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJICIBHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHBIC
PU3HAKH U3YyYaeMbIX 0O0BEKTOB — XUMUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHil,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, TIPUYMHHO-CICJACTBEHHBIE CBSI3U U
MPOTUBOPEUHUS B U3YyUaEMbIX MPOIIECCax U SIBJICHUSX.

ba3zoBble ucciaenoBaTe/bCKue 1eMCTBUA:

YMEHHUE HCIOJIb30BaTh IMOCTABJIECHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
NO3HAHUSA, & TaKKe€ B KAyeCTBE OCHOBBI JJi1 (POPMUPOBAHUS THIIOTE3BI IO
IIPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbIX CYXKICHUI;

NpUOOPETeHHE ONbITa M0 IUIAHWPOBAHUIO, OPraHW3allud W TIPOBEJICHUIO
YUYEHUYECKHX OJKCIIEPUMEHTOB, yMEHuE HaOIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro Pe3yJsbTar, GOpMyIHpPOBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOIO OMbITA, UCCIEAOBAHUS, COCTABISATh OTUET
0 MPOJIETTaHHOM padoTe.

PabGora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M MHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUIOB U (HOPM MPEICTABICHUS, MOIYYaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJIApHAsl JUTEpaTypa XHUMHUYECKOrO COAEp)KaHUsA, CIPABOYHbIEC
nocobusi, pecypchl MHTepHeTa), KPUTUUECKU OIICHUBATh IPOTHUBOPEUMBYIO U
HEJ0CTOBEPHYIO MH(POPMAIIHIO;



YMEHUE NPHUMEHATh Pa3jiu4yHble METOABl U 3alpOChl MPU MOUCKE U O0TOOpE
UHPOPMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX IS BBHIMIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]]a4 ONpPEeIEHHOT0 THUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHONB30BaHUSI  WMH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHA,
OBJIAJICHHE KYJIbTYpPO aKTUBHOT'O MCIIONIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BHIOUPATH ONTUMAJIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMK U
WUTIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOXKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu hopMamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHE UCIOJb30BaTh U AaHANU3UpOBaTh B Ipolecce YydyeOHOM u
UCCJIeI0BATENbCKON AESITENIBHOCTH MH(DOPMAIMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIiCTBA M TPAHCIIOPTA HAa COCTOSHHE OKPY’KAIOIIeH NPUPOIHOM
CpelBl.

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE yUeOHbIe T1eHCTBHUS:

yMEHHUS 3aJaBaTh BOIPOCHl (B XOJ€ Juanora W (Wih) IUCKYCCUHU) IO
CyliecTBy  oOcykmaemMoil  TeMbl, (OPMYIHpPOBATH  CBOU  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHSI MIPEJIOKEHHOH 3a1a4H;

YMEHHUS  TPEACTABIATh  TOJYYCHHBIE  pe3yJibTaThl  IMO3HABATEILHOMN
NESATENbHOCTY B YCTHBIX W TMCBMEHHBIX TEKCTaxX; JienaTh IPE3EHTALHNIO
pE3yNbTAaTOB BBIMOJHEHUS XUMHUYECKOr0 IKCIepUMEHTa (1abopaTOpHOrO OIbITA,
1ab0paTopHOM pabOTHI IO UCCIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHHUS Y4eOHOrO0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M  MCCIIEOBAaTENbCKOM  ACSATENIbBHOCTH  MPU  PELIECHUU
BO3HUKAIOUIUX TpOOJIEeM Ha OCHOBE Yyuyé€Ta OOIIMX WHTEPECOB M COTrJaCcOBaHUS
no3uiuii (00CyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE HITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JCMCTBUM, ONPEICIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApYrue).

Pery/isiTuBHbIE YyHUBeEpPCcaIbHbIe YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENBHO OINpEAeNATh LENU JeATEIbHOCTH, IJIaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIHUPOBATh M NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeNbHOCTh, BBIOUpaTh Hanbosee 3(pPeKTUBHBIE CITOCOOBI pEelIeHUsT YUCOHBIX U
MO3HABATEIbHBIX 3a/a4, CaMOCTOSITEIbHO COCTABJISITH WJIH KOPPEKTUPOBATh
NPEAJIOKEHHBIA QJITOPUTM JEUCTBUUA MPU BBINOJHEHUU 3aJaHUM C YYETOM
NOJyYE€HHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJibTaTa 3asBIICHHOW LI€NU, YMEHUE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MIPEIJIaraeMble B YCIOBUH 3aJaHUH.

MPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPE3YNbTAaTOB IO OCBOEHHUIO 00s3aTEIbHOrO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOM ¢eaepanbHOl paboueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOLIMMUCS Hay4YHbIE 3HAHUS, YMEHHS U CHOCOOBI



nehcTBuil, crnenuduyeckue s TpPeAMETHON o0nactu  «XHUMHS», BUIbI
NEATENIBHOCTH MO  TNOJYYEHUIO HOBOIO 3HAHUS, €ro MWHTEpHpETalnH,
npeoOpa3oBaHUI0 U MPUMEHECHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYalIUSIX.

K xoniy o0yuenus B 8 kiacce npeaMeTHbie pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpAacCKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHMX IMOHSTHI: aToM, MOJIEKYIa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOHAST M HEOJHOPO/AHAS), BaJIEGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi JI0JIsl XUMHUYECKOT0 JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHYECKasl peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PpEAaKUUU Pa3JIOKEHUs, pEaKUUu 3aMEUICHUs, peaKUuu
oOMeHa, 3K30- M SHJOTEPMUUYECKHUE PEAKIINH, TETIoBor 3 (eKT peakiumu,
AIpO aToMa, JJEKTPOHHBIM CIIOW aTroma, aTOMHasi OpOuTalb, pPaanycC
aToMa, XMMHYECKasl CBs3b, MOJISIpPHAS W HEMOJSIpHAs KOBAJEHTHAsS CBS3b,
HMOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccOBas JI0J]S BEIIECTBA
(IpolLIeHTHAs! KOHLIEHTPAIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHSITUH U
MPUMEHSITh ITU TIOHSTHUS MPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUI;

e HCMOJIb30BaTh XUMHUYECKYH) CHMBOJIMKY [IJII COCTaBjieHUs (opMyi
BEILIECTB M YPABHEHUN XUMHUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENEHb  OKHUCJECHMS  BJIEMEHTOB B  OMHApHBIX  COEAUHEHHUSIX,
MPUHAJICKHOCTh BEUIECTB K OMNPEACIEHHOMY KJIACCy COCAUHEHUH I10
dbopmynam, BHUJ XUMHUYECKOHM CBsI3M (KOBAJICHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaTh cMmbIci Ilepuognueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TMEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX moJiokeHus B [lepuognueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajpo;

e OIKUCHIBATHL W XapakTepu3oBaTh TabiuuHyro dopmy Ilepuonuueckoit
CUCTEMBl XUMHUYECKHUX DJJIEMEHTOB: pa3iu4aTh I[OHATHUS «TJIaBHas
nonarpymnmna (A-rpymnmna)» u «mmobounas nmoarpynna (b-rpymnma)y», mansie u
OOJbIIME MEPHUOJIbl, COOTHOCUTh OOO3HAYEHHUS, KOTOPhIE HMEIOTCA B
tabnuie «llepuoguueckass cuctemMa XUMHYECKUX djemeHtoB [[. W.
MeHaeneeBa» C YHCIOBBIMH XAapAaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siapa, 00Ilee YUCIO SIECKTPOHOB
U pacnpeiesieHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCCU(UIIUPOBATh XUMUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YUCIY U COCTaBy YYacTBYIOUIUX B pPEaKIUU
BEIIECTB, MO TEIIIOBOMY 3 PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHME CBOWCTBA BELICCTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasl OMUCAHUE MMPUMEPAMHU MOJIEKYJISIPHBIX
YPAaBHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Kauye€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHHS] XUMHUYECKUX NPEBpalCHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »dJIeMEeHTa 10 (dopmyse
COCIMHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIuu;

MIPUMEHSTh OCHOBHBIE OINEPALMH MBICIUTENBHON NEATEIbHOCTH — aHaJU3
U CHHTE3, CpaBHCHHE, 0000IeHHEe, CHUCTEMAaTH3allio, KIacCH(PHUKAIUIO,
BBISIBJICHUE MPUYUHHO--CIIEACTBEHHBIX CBSA3EH — JUIsl MU3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIMi, eCTECTBEHHO-HAyYHbIE METOIbI
MO3HAHUSA — HaAONIOZICHWE, W3MEpPEHHEe, MOJCIHPOBAHUE, DKCIEPUMEHT
(peanbHbIA U MBICIICHHBIN);

CJIeI0BaTh  MpPABWIAM  IIOJb30BAHUS  XMUMHUYECKOM  MOCYAOM U
nabopaTopHbIM  00OpYJIOBAaHMEM, a TaKXKe TMpaBWiaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLIMSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHUIO U COOUpPaHUIO
razoo0pa3HbBIX BeENIECTB (BOIOpPOJA M KHUCJIOPOJa), MNPUTOTOBJIECHUIO
pacTBOPOB C ONPEAECIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOI'O BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTBl IO
pacCIiO3HABAHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPaHK U APYTHUE).

K xoniy oOyuenus B 9 kiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OO YyUAIOIIHUXCS YMEHUH:

pPacKpbIBaTh CMBIC] OCHOBHBIX XWMHUYECKUX TOHATHUW: XHUMHYECKHUM
AJIEMEHT, aTOM, MOJIEKYJIa, WOH, KaTHOH, AHHOH, IPOCTOE BELIECTBO,
CJIOKHOE€ BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCJIEHHS, XUMUYECKasl peaKiusi, XUMUYECKas CBSA3b, TEIUIOBOU 3PQeKT
peakuuu,  MOJb, MOJISIpHBII  00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEIJIEKTPOJIUTHI, 3JEKTPOJMTHYECKAS] TUCCOLUMALMS, PEAKIUA HOHHOIO
oOMeHa, Karaau3aTtop, XHUMHUYECKOE pPaBHOBECHE, OOpaTUMble W



HEOOpaTUMBbIE pEaKLUHH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pPEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKHCJIEHHE W  BOCCTAaHOBJICHUE,
alIoTponusi, aM(pOTEepHOCTh, XUMHUYECKasA CBA3b (KOBAJICHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAJUIMYECKAsT PElIETKA, KOPpPO3Usl METAJIOB,
CIUIaBbl, CKOPOCTb XMMHWYECKOW pEaKUuH, MPEeAeIbHO JAOIyCTHUMas
koHneHnTpanus [TJIK Bemectna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XWMHUYECKHX TOHATHA U
MPUMEHSTh 3TU MOHATHUSA MPU ONMKUCAHUY BEUIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [IJIi COCTaBlieHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUM;

OIPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PA3NIMYHOIO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K
OIpeAeNIEHHOMY KJIacCy COEOUHEHUN Mo ¢opMmynam, BHI XHMHYECKOU
CBS3M (KOBAJIEHTHAsl, WOHHAsA, META/NIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsijl MOHA M0 XUMUYECKON (opMylie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHEHUM, TUIl KPUCTAITUYECKON
PELIETKM KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akonHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHUE: OIHWCHIBATH W XapaKTepU30BaTh
Tabnnunyio (opmy Ilepronnyeckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB!
pasznuyarh MOHATUSA «rjaBHasg noArpymnmna (A-rpynma)» U «1moOoyHas
noarpynmna (b-rpymnma)», maneie U OOJbIIME TEPUOMABI, COOTHOCUTH
0003HAYCHHUS, KOTOpPbIE HMMEIOTCS B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMM  XAPAaKTEPUCTUKAMH  CTPOEHUSI aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjApa, oOIIee YUCIO JJIEKTPOHOB H
pacrpefieieHie HX 10 DJIEKTPOHHBIM CJI0sIM), OOBICHATH 0OIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCIMHECHHI B
npenenax MajbIX IEPUOIOB U TNIABHBIX MOATPYIIL C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE PeaklUHuH (MO0 YKUCIYy M COCTaBYy Y4YacTBYIOLIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 W3MEHEHUIO CTENEeHEeW OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) 00IIME W crenuduueckue XUMHYECKUe
CBOMCTBAa HPOCTBIX M CIOXHBIX BELIECTB, IOATBEPXKAAs OIHCAHHE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XMMHUYECKHUX PEaKIUN;

COCTABJIATh YPAaBHEHUS DJEKTPOIUTUYECKOW JTHCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHMS PEAKLIMM HOHHOTO



oOMeHa, ypaBHEHHS pEaKIUd, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEXIY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pacKpbIBaTh CYINIHOCTh OKHUCIIHTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIUiA;
MPOTHO3UPOBATh CBOWCTBA BEIMIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXXHOCTH TIPOTECKAHHUS XUMUYECKHX TMPEBpAICHU B pPa3THMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTENBHYIO MOJEKYISAPHYIO W  MOJISPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COCIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEaAKINU;

coOnrofaTh  MpaBWjia  TOJIB30BAHUS ~ XUMHUYECKOW  TMOCYAOW |
nabopaTopHbIM  O0OpY/IOBAaHMEM, a TakKXKe ImpaBuUja oOOpalleHUus C
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSMH 110 BBITTOJIHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJIYyYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH, TOATBEPKIAIONINE  KAadyeCTBEHHBI  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OINBITHBIM IMYTEM XJIOPUA-, OPOMUI-,
nonua-, kKapOoHat-, ¢ocdar-, cwiIMKar-, Ccynbdar-, TUIPOKCHUI-HOHBI,
KaTHOHBI aMMOHHUS W HWOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpPaX HEOPTAaHUYECKHUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OINEpAllMd MBICTUTEIBHON JIEATETbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O00O0OIICHHE, CHUCTEMAaTHU3allii0, BBISBICHHE
MIPUYUHHO-CJICICTBEHHBIX CBS3EH — JJII M3yYEHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUi, €CTeCTBEHHO-HAYYHBIC METOAbl TIO3HAHUS —
HaAOJIFO/ICHUE, W3MEpPEHUEe, MOJACIUPOBAHUE, SKCICPUMEHT (peadbHBIM W
MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHMUE

8 KIIACC
KonunuyectBo yacos Bujabl nesitreJibHOCTH
DJIeKTPOHHbIE
HaumeHnoBaHue o0yvyarmuxcs ¢
Ne (m¢dposrbie) .
pas3ieJIoB M TEM KoutpoJbHbie IMpakTuyeckue y4eToM padouei
n/n Bcero o0pa3oBarejibHbIE
NMporpamMmblI padoThI padoThI pecypebt NpPOrpaMMblI
BOCIIUTAHUS
Pasnea 1. [lepBoHayajibHbIe XUMHYECKHE OHATHUS
Jwnaor,
HaIlpaBJIECHHBIN Ha
dbopMupoBaHue
MHUPOBO33PEHYECKHUX
IIPEACTABICHUH O
BELIECTBE U
XuMus — BaxKHas XUMHYECKOU
001acTh peakiuu,
11 CCTECTRORHA 5 5 bu6mmoreka [OK
. TECTBO3HAHUS U COOTBETCTBYIOILIUX
. https://m.edsoo.ru/7f41837c Yio
MPaKTUYECKOMN COBPEMEHHOMY
JIeATENbHOCTH YENIOBEKA YPOBHIO pa3BUTHUS
HAyKH U
COCTaBJISAIOIINX
OCHOBY ISl
MOHUMAaHHUS
CYILIHOCTH HAYYHOU
KapTHUHBI MHpa.
Jwnainor,
BemecTBa n bubmmoreka [IOK .
1.2 15 1 HaIpaBJICHHBINA Ha
XUMUYECKHE PEAKIUU https://m.edsoo.ru/7f41837c

pa3BUTHUC



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

MHPOBO33PEHUYECKHUX
MIPEJCTABICHUN O
BEIIIECTBE U
XHUMHUYECKOM
peakiuu,
COOTBETCTBYIOLIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH U
COCTABJISIOIINX
OCHOBY ISt
ITOHUMAaHUS
CYILIHOCTH HAYYHOU
KapTHUHBI MHpa.

Hroro no pazneny

20

Pa3nen 2. Baxkneiimue npejacra

BUTECIH HCOPraHU4€CKUX BeEIIECTB

2.1

Boznyx. Kucnopon.
IMousarue 06 okcugax

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Ob6parienue k
UCTOPHUH Pa3BUTUSA
3HAaHHM O CBOMCTBAaX
U3y4aeMoro
BEIIIECTBA U €r0
BJIMSIHUS HA )KU3Hb
YeJI0BeKa C IEIbI0
dopmupoBaHus
IKOJIOTUYECKU
1eN1ecoo0pa3HoOro
OTHOIIICHUS K
IPHUPOJIe KaK
WUCTOYHUKY KH3HU HA



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

3emie.

2.2

Bonopoa.Ilonarue o
KHCJIOTaX U COJIAX

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Jwnaor,
HaIpaBJICHHBINA HA
pa3BUTHE
MHUPOBO33PEHYECKUX
IIPEACTABICHUN O
BELIECTBE U
XUMHAYECKON
peakuuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKH U
COCTaBJIFOIINX
OCHOBY U1
MIOHUMaHMUs
CYILIHOCTH HAYYHOU
KapTUHBI MHpa.

2.3

Bona. PactBopsl.
ITousttue 00
OCHOBAHUAX

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Paccka3z o HayuHoM
CIIOpe MEXY
MenzaeneeBbM U
AppeHuycoM o
MIPUPOJIE PACTBOPOB U
pPacTBOPUMOCTH JJISA
bopMupoBaHus
[IEHHOCTHOTO
OTHOIICHHUS K
OTEYECTBEHHOMY
KYJIbTYPHOMY,



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

HCTOPUUYCCKOMY U
HayYHOMY HACJICOUIO.

24

OCHOBHBIE KJIACCHI
HEOPraHNUYECKUX
COEIMHEHUN

11

bub6mmoreka 1IOK
https://m.edsoo.ru/7f41837c

Jwnanor,
HaIlpaBJICHHBIN Ha
pa3BuTHE
MHUPOBO33PEHYECKUX
IIPEICTaBICHUN O
BELICCTBE U
XUMHYECKOU
peaxiuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH U
COCTaBJIAIOILINX
OCHOBY ISl
IIOHUMAaHMUs
CYILIHOCTH HayYHOU
KapTHUHBI MHpA.

Hroro no pazneny

30

Pasnen 3. [lepuoauuecknii 3axoH u [lepuoguyeckasi cucreMa xumudecknx 3jieMenToB /I. U. MenaesneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE P€aKIuu

3.1

[Tepuoanueckuii 3akoH
u [lepuonnueckas
CHCTEeMa XUMUYECKHUX
anemenTtoB /. 1.
Mennene-eBa.
Crtpoenue atoma

bubnuorexa [IOK
https://m.edsoo.ru/7f41837c

Jwnarnor,
HaIlpaBJICHHBIN Ha
pa3BUTHE
MHPOBO33PEHYECKUX
MpEeICTaBICHUMN O
BEIIIECTBE U



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

XUMHUYECKOU
peaxuuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKU U
COCTaBJISIFOILIUX
OCHOBY JUJIs
MOHUMAaHHSA
CYIIIHOCTH Hay4YHOUH
KapTHUHBI MHpA.

XuUMHUYECKas CBA3b.

Jwuanor o
npumeHenuu OBP B

AJIEKTPOTEXHUKE
3.9 OKHCITUTENIBHO- 8 bubanoreka [IOK (MCTOYHUKH TOKA) C
BOCCTAHOBHUTEIILHBIC https://m.edsoo.ru/7f41837c LEJIBIO Pa3BUTUSA
peaxkuu HHTEpeca K
00yUYeHUIo U
MTO3HAHUIO.
bubmmnorexa IIOK
Hroro nio paszeny 15 https://m.edso0.ru/7f41837¢
PeszepBHOE Bpemst 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME



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

9 KIIACC

n/n

HaumenoBanue pa3iesioB u
TeM NPorpamMMbl

KosaugecTBo yacoB

Bcero
padoThI

KoHTpoJibHbIE

IpakTuyeckue
padoThI

DJIeKTPOHHBIE
(uudpossbie)
o0pa3oBartejibHbIE

pecypcsbl

Buani
AesATeIbHOCTH
o0yvyarmmxcsi ¢
yueTom padouei
NPOrpaMmbIl
BOCIIMTAHUS

Pa3ne

J 1. BerecTBO M XUMHYeCKHEe peaKkIUH

11

[ToBTOpenue u yriayonenue
3HAHU OCHOBHBIX Pa3JieJIOB
Kypca 8 kiiacca

bu6nuoreka LIOK
https://m.edsoo.ru/7f41a636

Jwnainor,
HaIIpaBJICHHBIN Ha
pa3BUTHE
MHUPOBO33PEHYECKUX
IIPEACTaBICHUH O
BEILIECTBE U
XUMHUYECKOU
peakuuuy,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH U
COCTaBJIAOLINX
OCHOBY U1
MOHUMAaHHMS
CYIIHOCTH HAYYHOU
KApTHUHBI MHpA.

1.2

OcCHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKHUX PEaKLUn

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

Jwnanor,
HaIlpaBJICHHBIN Ha
pasButTHe



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

MHPOBO33PEHYECKHUX
MIPEJCTABICHUN O
BEILIECTBE U
XAMHUYECKOM
peakiuu,
COOTBETCTBYIOLIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH 1
COCTAaBJISIOIINX
OCHOBY ISt
ITOHUMAaHUS
CYILHOCTH HAYyYHOU
KapTHUHBI MHpa.

1.3

SHCKT];)OJII/ITI/I‘IGCKa}I

IUCCOLAALNS. XUMHUYECKHE

peakuuu B pacTBOpax

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636

Hwnanor,
HaIIpaBJICHHBIN Ha
pa3BUTHE
MHUPOBO33PEHYECKHUX
IIPEACTaBICHUH O
BEILECTBE U
XUMHYECKOU
peakuuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH U
COCTaBJISIOILINX
OCHOBY JUIsl
ITOHWMAHHUS
CYIIHOCTH HAyYHOU



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

KapTUHBI MUpa.

Hroro no pazneny 17
Paspnen 2. Hemera/uibl M MX COEIMHEHUS
OO6m1as xapakTepucTruKa
2.1 XUMHUYECKHX 3JIEMEHTOB 4 bubmmorexa LOK
https://m.edsoo.ru/7f41a636
VIIA-rpynmsL. ["anorenst
Jlokmang o
CBOWCTBax cepbl U
OO6mras xapakTepucTUKa €& MUHepamax, s
29 XMMHUYECKHX 21eMEHTOB VIA- 5 bubnmnorexka HOK pa3BUTHS HaBbIKA
rpynnsl. Cepa u eé https://m.edso0.ru/7f41a636 | caMOCTOSATEIBHON
COCIMHEHUS paboThI ¢ yueOHOM 1
JIOTIOJTHUTETIbHOU
JUTEPATYPOU.
Hwnanor,
HarpaBJICHHBIN Ha
pa3BUTHE
MHUPOBO33PEHYECKHUX
IIPEACTaBICHUN O
OO01mas xapakTepuCTHKa BEIIECTBE U
23 XMMHYECKHX IEMEHTOB V A- 7 bubnmnorexa HOK XUMHUYECKOU
rpynisl. A3ot, pocdop u ux https://m.edsoo.ru/7f41a636 | peaxuum,
COEMHEHUS COOTBETCTBYIOILIUX
COBPEMEHHOMY

YPOBHIO Pa3BUTHS
HAyKH U
COCTaBJISAIOIINX
OCHOBY ISl



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

MTOHWMAHHUS
CYLLHOCTH HaY4HOU
KapTHHBI MUPA.

24

OO01mas xapakTepucTHKa
XMMHUYECKHX 21eMEeHTOB [V A-
TPYIIIBL. YTIEPOI U KPEMHUN
U UX COCIMHEHUs

Wroro no pazneny

25

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

Joxmam 06
AJJTOTPOITHBIX
dbopmax yriepoa
JUTSL pa3BUTHUS
HaBBIKA
CaMOCTOSITEIIBHOU
paboTsl ¢ yueOHOU 1
JIOTTOTHUTEIILHOM
JIUTEPATYPOU.

Pa3zgea 3. MeTaajabl M UX COeTUHEHUS

3.1

OO01me CBOMCTBAa METAJLIIOB

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636

Hwnanor,
HaIlpaBJIECHHBIN Ha
pa3BUTHE
MHPOBO33PEHYECKUX
IIPEACTaBICHUN O
BEILIECTBE U
XUMHYECKOU
peakuuu,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKU U
COCTaBJISFOIINUX
OCHOBY JIJIsl



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

MTOHWMAHHUS
CYLLHOCTH HaY4HOU
KapTHHBI MUPA.

3.2

Baxueiinme MeTayuibl U UX
COETMHEHUSI

16

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

Jlokmnazpl o crimaBax
JUISl Pa3BUTHUSA
HaBbIKa
CaMOCTOSATEIIbHOM
paboThI ¢ yueOHOM 1
JIOIIOJIHUTEIIEHOM
JUTEPATYPOU.

Hroro no pazneny

20

Pazjnen 4. Xumusi 4 OKpy:KawIias cpeaa

41

BewectBa n Marepuansl B
YKU3HU YE€JIOBEKa

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Jwnaior,
HaIlpaBJICHHBIN Ha
pa3Butue
MHPOBO33PEHUYECKUX
MPEJICTaBICHUMN O
BEILIECTBE U
XUMHUYECKOU
peaxuuu,
COOTBETCTBYIOLIUX
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKU U
COCTaBJISFOILIUX
OCHOBY JJIst
TTOHUMaHUS
CYIIHOCTH HAYYHOU



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

KapTUHBI MUpa.

HWroro no pasaeny 3

P 3 bubmuoreka [IOK
COCPBHOC BPCMST https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYMECTBO YACOB 68

[10 ITIPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUJIACC
KounyecTBo 4acoB JIEeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kourpoabnubie | IlpakTnueckue
n/n Bcero U3y4yeHusi  oOpa3zoBarTesibHbIE
padoThI padoThI
pecypchl

1 [Ipeamet xumuu. Ponb XuMuu B )KM3HU 1 bubnuorexa [HIOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [ToHsiTHe 0 METO/IaX MO3HAHUS B XUMHHU 1 bubmmorexa LIOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboTHI B TaOOpaTOPUU U IPUEMBI 1 bubmmoreka [JOK
oOpamieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 YucTsle BemiecTBa U cMecH. CriocoObl 1 bubmuoteka [IOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

) «Paznenenue cmeceil (Ha mpumepe 1 brbmmorexa LIOK

A ! (Ha npuMep https://m.edso0.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6nmoreka [IOK
6 A 1
TOMBT 1 MOJICKYIR https://m.edsoo.ru/ff0d2a6¢c

7 XHUMUYECKHUE DJIEMEHTHI. 3HAKU 1 bubmuoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThle U cllokKHBIE BELIECTBA 1 bubmmorexa LOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH NOCTOSHCTBA COCTaBa BEICCTB.

bubmuoreka [IOK

1 .
0 Xumnueckas popmyia. BaieHTHOCTD https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKHUX AIIEMEHTOB
1 OtHoOcuUTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHOCHUTENbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHUYECKOTO bubmuoteka [IOK
JJIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mob. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBIICHUS. bu6nmoreka [IOK
XumMuyecKkas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku n ycinoBus NpOTEKaHUS bubmmoreka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al16
3aKOH COXpaHEHUS MACChI BELIECTB. bubnumoreka [IOK
16
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus Konn4yecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSIM XUMUYECKUX bubmorexa OK
N yp https://m.edsoo.ru/ff0d5708
peaxiuii
Knaccudukamnus XuMu4ecKuX peakiui
18 (coe I/IHq;HI/I}IH a3JI0KCHUS e bubmorexa [JOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIMKIoneAuCT. O600IeHNE 1 buommorexa HOK
H AHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHs 3HAHHHA
20 Konrponsnas padora Nel mo teme bubmmoreka [IOK
«BelecTBa 1 XUMUYECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecs razos. Cocrtas bub6mmoreka [IOK

Bo3ayxa. Kuciopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckue 1 XUMHYSCKHE CBOMCTBA

bu6nmoreka [IOK

22 KHCIIOpOZ (peaKiiH OKHCIICH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstre 06 okcumax
CriocoOslI MosTyueHust KUCIopo/ia B
23 J1a00paTOPHH ¥ TPOMBIIIUICHHOCTH brbmmorexa LOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeneHue kuciopoaa
TernmoBoit 3 hHeKT XUMUIECKOI
peaKunu, MOHITHE O bubnmnorexka HOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKITUSIX
TormuBo (HedTh, Yroib U METaH).
25 3ar asHe}EHeqf)zos yra CIIOCOOBI zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPeAOTBPAILCHHS
[Tpaktuyeckas padota Ne 3 o Teme
26 «[lony4yeHne u cOOMpaHKUE KUCIOPOIa buommorexa HOK
yi - p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopona — anemenT u mpoctoe bu6nuoreka LIOK
BeniecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 PuznyecKkre 1 XMuMUYECKHE CBOMCTBA bubmuorexa [IOK
Bogopoaa. [Ipumenenne Boopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [LIOK
2 IT
o OFPITHE O KHCIOTAX H COTIX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI MOTy4eHUs BOJIOPOIA B bubanorexa HOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
bu6mmoreka [IOK
31 «ITomyuenue u cobupanue BOAOPOIA,

HU3YUCHHUC €TO CBOICTBY

https://m.edsoo.ru/ff0d4f42
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32

MonsipHblit 00bEM ra3oB. 3aKOH

bu6nmoreka [IOK

ABorazapo https://m.edsoo.ru/ff0d542e
Brrunciienust 00bEMa, KOIMUeCTBa

33 eIIecTBa Tra3a 1o ero M3BECTHO bubmmorexa [IOK

B TBa Ira3a [0 €ro U3BECTHOM

. R Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK O0BEMY
Beruucnenus 00bEMOB ra30B 110

34 ABHCHUIO PEaKIMH Ha OCHOBE 3aKOHA bubmmorexa OK
yp . peakl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B

35 du3nvecKre U XUMUICCKUE CBOMCTBA bubmuoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonsitie 06 bubanorexa HOK
MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputeih. HacwlmeHHbIe

37 Y HEHACHI peHHHS acTBOpbl. MaccoBast brbmmorexa LOK

H P PPl https://m.edsoo.ru/ff0d5b40
JIOJIsI BEIIECTBA B PACTBOPE
[Tpaktuyeckas padota Ne 5 o Teme

38 «[IpuroroBieHne pacTBOPOB C bubmmoreka [JOK
onpeAeaEéHHON MacCOBOM 10IEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY»

39 Konrponsnas padora Ne2 o teme bubnnorexa HOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcunpl: cOCTaB, KJIacCU(pUKAIIHS, bu6nmoreka [IOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
IlonydyeHne U XUMHUYECKHE CBOMCTBA

41 Y (boTepHbIX bubmuoreka [IOK
KHCJIOTHBIX, OCHOBHBIX M aM(]o

’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHOBaHHS: COCTaB, KJIAaCCUPUKALINS, bu6nunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonmyueHue n XMMHUYECKHE CBOWCTBA bu6numoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, knaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losryyenue u XuMH4YECKUe CBOMCTBA bu6mmoreka LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéBII) (O )SHI/IH XI/IMI/I'-Iey(I:)KI/IG bubmorexa OK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas pabora Ne 6. Perenne
47 AKCIIEPUMEHTAJIBHBIX 33724 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHU I
48 ['eHeTnueckas cBsI3b MEXKY KJIaCCaMHU bubnmnorexa HOK
HEOPraHMYECKUX COCAUHEHUN https://m.edsoo.ru/00ad9a50
bu6nuoreka LIOK
49 O06001IeHre U CUCTEMaTH3aIIHs] 3HAHHUIA
H H https://m.edsoo.ru/00ad9cb2
KonTponbhas pabora Ne3 no teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorera [OK
. P https://m.edsoo.ru/00ad9ela
COCTMHCHHI
[lepBbie MOMBITKH KIaccuukanuu
o1 XUMHYECKHX JIEMEHTOB. [ToHsATHE O bubmmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX DJIEMEHTOB
[Teproauueckuii 3aK0H U
bu6nuoreka LIOK
52 [lepunonnueckas cucreMa XMMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menpaeneena
bubmuoreka [IOK
53 [Teproapl, TPy, TOATPYIIIIEI 1

https://m.edsoo.ru/00ada52c
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Crtpoenue atomoB. CoCcTaB aTOMHBIX

bu6nmoreka [IOK

54
anep. M3oromnsl https://m.edsoo.ru/00ada342
CTpoeHue 3JeKTPOHHBIX 000JI0UeK
. bubmuoreka [IOK
55 aToMoB 35ieMeHTOB [leproanyeckoit
https://m.edsoo.ru/00adatbc
cuctemsl /. V1. MenneneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJ0XKEHHUIO B bubmuorexa [IOK
[Tepuoauueckoii cucteme /1. M. https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [lepuoanueckoro 3aKoHa s
57 pa3BuTHA HayKu U npaktuky. 1. . bubnunoreka [IOK
MenneneeB — y4E€HBIN, eAaror u https://m.edsoo.ru/00ada96e
rpakIaHuH
DIIEKTPOOTPUIIATEIILHOCTH AaTOMOB bubnmnorexa HOK
58
XUMHUUYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
59 n
OFHAT XHMITHECI CRASH https://m.edsoo.ru/00adac34
60 KoBasienTHast oyIsipHast XUMHYECKast bubmmorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHas XuMU4ecKast bubnnorexa HOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [LIOK
62 C
TETEHb ORHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIIUTENTbHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTETN U BOCCTAHOBHUTEITU bubmmorexa LOK
https://m.edsoo.ru/00adb076
65 Kontponbhas pabota Ne4 no teme bubnuotexa [IOK
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«Ctpoenue aTomMa. XUMHYECKasi CBSI3b»

https://m.edso0.ru/00adb486

66 PezepaHublii ypok. O6001eHuE 1 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bub6mmoreka [IOK
cUCcTeMaTU3allis 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PezepaHblil ypok. O600111eHUE U 1 bu6mmoreka [IOK
cUCcTEeMaTU3allus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB 10 68

[NPOI'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

KonunyecrBo yacos JIeKTPOHHbBIE
Ne [ara nudposbie
Tema ypoka Kourpoabubie | IlpakTnueckue
n/n Bcero u3yueHHs1 ~ oOpa3oBaTe/bHbIE
padoTsI padoThI
pecypchbl
Ileproanueckuii 3aK0H.

1 Ilepnonuueckas cucrema 1 bubnunoreka [IOK
XUMUYECKHX deMeHToB /I, 1. https://m.edsoo.ru/00adb59e
MennemeeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX DJICMCHTOB 1 bubmorera [IOK

N https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukamnus u HoMeHKIIaTypa 1 bubmmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bu bl XuMuuecKoi CBSI3U U TUTIBI 1 bubmuoteka [IOK
KPUCTAJUIMYECKUX PEUIETOK https://m.edsoo.ru/00adbac6
Kontponbhas pabora Nel mo teme

) «[loBTOpeHue u yriayOieHue 3HaHUM 1 1
OCHOBHBIX pa3/IeNIoB Kypca 8 kiaccay

5 Knaccudukanus Xumuyeckux 1 bubmmoreka [IOK
peaKkLuii 10 Pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsITHE O CKOPOCTH XUMHUYECKOU

7 eakuuu. [ToHsITHE O TOMOT€HHBIX U 1 bubmmorexa LOK
DEAKHIH. https://m.edsoo.ru/00adbe9a
TFETEPOTrEeHHBIX PEaKIMIX
IloHsiTHE O XUMUYECKOM PAaBHOBECHH.

bu6mmoreka LIOK
8 ®axTophl, BIUSIIONINE HA CKOPOCTh 1

XUMHYECKOMN PEaKMU U MMOJOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBECHUA

OKHMCIUTENIFHO-BOCCTAHOBUTEIIHLHBIC

bu6mmoreka [LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOTUTUYECKON
10 nucconuauuu. CUIbHEIE U clia0ble bubmorexa LOK
’ https://m.edso0.ru/00adcd68
AJIEKTPOJIUTHI
11 HNonurle ypaBHEHUS pPEAKLIUNA Bubmorexa IIOK
yp peakl https://m.edsoo.ru/00add448
XUMHAYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHMUI B CBETE IPEICTABICHUN bubmorexa LOK
pvﬂ https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON TUCCOLUAIIH
XUMHYECKHUE CBOMCTBA COJIEU B CBETE
13 IPEeaCTABICHUNA 00 bubnmorexa LOK
P . https://m.edsoo0.ru/00add8b2
AIIEKTPOJIMTUICCKON JUCCOIUAIH
14 ITousTHe O TUAPOIIN3E CONEH bubsmorexa HOK
P https://m.edsoo.ru/00add9d4
15 O0600611eHEe U cUCTeMaTH3aIHs bubanorexa HOK
3HAHUU https://m.edsoo.ru/00addd12
[Tpaktuueckas padora Ne 1.
16 «Perrenne YKCuepuMEHTAIBbHBIX Bubmiorexa IIOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponbHas pabota No2 mo teme
17 «IIMEKTPOIUTHUECKAS TUCCOIIAALINS bubmorexa LIOK
p a THHAITHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX»
O01masg XxapakTEpPUCTUKA TaJIOTEHOB.
18 Xnﬁnqecfne CBlz)ﬁCTBa Ha OpuUMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposonopos. ComistHast KUCIIOTa, bubmmoreka [IOK
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XMMHYECKHE CBOKCTBA, ITOJTYyYCHHE,

https://m.edsoo.ru/00ade104

NIPUMEHECHHE
[Tpaktuueckas padora Ne 2 mo Teme
20 «[TomyyeHne conMsTHONM KHCIOTHI bubnrorexa LIOK
YHCHITE 607 ’ https://m.edso0.ru/00ade348
U3y4eHue e€ CBOMCTBY
Brrancnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIUi, €CIIN OJUH U3 bubmaorexa IIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6m1as xapaKTepUCTUKA JIEMEHTOB bubmmnorexa HOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnotpornHble MOAU(PUKALIUU CEPBI.
23 Haxoxnenue cepsl 1 €€ coenMHEHNI bu6mmorexa ILIOK
B IIpUpPOJIE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj, CTpoeHHE, bubmuoteka [IOK
buznuecKre U XUMHUYECKUE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KHCIIOTA,
25 (1)1/13qu01<1/1§ u xm\fnquKHe CBOIiCTBa bubnmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMUYECKUE PeaKIiu, JeKalue B
OCHOBE MPOMBIIIIEHHOTO CIoc00a
26 MIOJIy4EHUS] CEPHOM KUCIIOTHI. bub6mmoreka LIOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaKOILEH Cpeibl COEAUHEHUSIMU
cepsl
7 Brruncnenune MaccoBoii 1011 BbIXOAa bubmmoreka [JOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO6m1as XxapaKTepUCTUKA SJIEMEHTOB bubmmoreka [JOK
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VA-rpynnsl. A30T, paclipoCTpaHEHHE
B IIpupoje, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA

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

AmMuak, ero ¢puznyecKue u

bu6mmorexa LIOK

29 XUMHYECKHE CBOMCTBA, IOJTyUYCHUE U
o https://m.eds00.ru/00adf004
NpUMEHEHHE
[Tpaktuueckas padora Ne 3 mo Teme
30 «ITony4yeHrne aMMHaKa, U3ydeHHE €ro bubmorexa [IOK
. e MY https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHas KUCIIOTa, e€ (PU3IecKue u bubanorexka HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30oBaHne HUTPATOB U COJIEH
aMMOHWSI B KQUeCTBE MHHEPAITbHBIX

32 o0peHuil. XUMHUYECKOe brbmmorexa LIOK
YAODPCHIH. § https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH CPeIbl
COEIMHEHUSIMU a30Ta
®dochop. Oxcug hochopa (V) u

33 (1)00((11))0 pHaSI Kch((l))Ta q()blinflec):lme u bubmmorexa LOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOIyUYeHUE
Hcnonb3oBanue ¢pocdaros B

34 Ka4yecTBE MUHEPAJIbHBIX YI0OpEHHH. bubanorexa HOK
3arpsi3HEHUE MPUPOTHOMN CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacnpocTpaHeHNUE B

35 pH i e (I;)I/ISI/II‘)ICCKEIC 1 XUMUYECKHE bubmmorexa LOK

p P 7%, https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcuapl yriiepoaa, ux Gu3nveckie u bubmmorexa [HOK

XUMHUYECKHE CBOWCTBA.

https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKoJorn4eckue npooIemsl,
cBsi3aHHBIE ¢ oKkcuIoM yriepoaa (1V)

37 VronabHast KUCIIOTA U €€ CONHU bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o Teme

38 "TTosrydyeHne yriekucioro rasa. bubmmoreka [IOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHaUaNBHBIC TTOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KAK O bubmaorexa LIOK
p https://m.edsoo0.ru/00ae054e
COCIMHEHUIX YTlIepoaa
40 KpemHuuii u ero coefuHeHUs bubmorexa HOK
P A https://m.edsoo.ru/00ae080a
[Mpaktudeckas padora Ne 5. Permenne

41 AKCIEPUMEHTAJIBHBIX 33]1a4 110 TEME bu6nunoreka [IOK
«Baknelnne HeMeTaIbI U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUA
KontponbHas pabota Ne3 mo teme

42 «Baxknelimue HeMeTaIbI U UX bubnmorexa [OK

https://m.edso00.ru/00ae0el18
COEIMHEHM
OO61mas xapakTepUCTUKa XUMUIECKUX
3JIEMEHTOB — METAJLIOB.

43 MeTtannudeckas CBSI3b U bu6nuoreka LIOK
METaJUIMYECKask KPUCTAIUINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pusnyeckue CBOMCTBA
METAJLIOB
XHUMHYECKHE CBOMCTBA METAJIIOB.

. bubmmoreka [IOK

44 DACKTPOXUMHUECKHUH PsiJ

HaHpH)KCHI/Iﬁ MCTalJI0B

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O61mue crnocoObl MOTy4eHUs
MeTtauioB. CiiaBbel. Berauciienus no

bu6nuoreka LIOK

45 I
YPABHCHHAM XHMITACCKIX PCartui, https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COACPIKUT
IPUMECH
46 ITousiTHEe 0 KOPPO3UU METAILIIOB bubnmorexa OK
pp https://m.edso0.ru/00ae1278
bu6nuoreka LIOK
47
[Henotmpie Meraiis! https://m.edsoo.ru/00ae14b2
48 OKCHUIBI ¥ THAPOKCHIBI HATPUS U bubnmnorexa [HOK
KaJus https://m.edsoo.ru/00ae14b2
49 II{esr04HO3EMENBHBIE METAJLIBI — bubnnorexa HOK
KaJIbIIMA 1 MarHui https://m.edso0.ru/00ae15e8
50 BakHelinme coeTMHEHHUS KaJIbIIHs bubmorera [OK
e 1 https://m.edso00.ru/00ae15e8
51 O00011eHNE U CUCTEMATH3AIUSA
3HAHUI
59 JKEcTKoCTh BOABI K CITIOCOOBI €€ bubmuoreka [IOK
yCTpaHEHUs https://m.edso0.ru/00ae1886
[Tpaktuyeckas padora Ne 6 mo Teme
53 "YKECTKOCTH BOABI U METOMEI €€ Bubmuoreia LJOK
" https://m.edsoo.ru/00aelae8
yCTpaHECHUS
bu6nmoreka [IOK
54 An %
FOMHHHH https://m.edsoo.ru/00aelc64
55 AmMpoTepHBIC CBOMCTBA OKCHJIA H bu6nunoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kee3o bubmuoreka [IOK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, THAPOKCHUIIBI U COJIU JKENe3a

bu6nmoreka [IOK

> (1) m xene3a (I11) https://m.edsoo.ru/00ae35e6

58 0O00011eHHE U cUCTEMAaTU3aIHUA
3HAHWH
[TpakTueckas padota Ne 7. Perienue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bub6mmoreka [IOK

99 .

«Baxnelnnme MeTauIbl U UX https://m.edsoo.ru/00ae3de8
COEJTUHEHUSI»

Bbrancnenus mo ypaBHEHUSAM

XUMHYECKHUX PEAKIUi, €CITH OJIUH U3

peareHToB J1aH B U30bITKE WIN bubanorexa HOK

60
COIEPKUT IpUMecH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JTOJIM BBIXO/1a IPOAYKTa
peakiuu

61 O6061{1€HH6 U CUCTeMaTH3alus
3HAHUH
KonTponbhas pabora Ne4 mo teme

62 «Baxneimme MeTabl U UX
COCJTUHEHUSI»

63 BemecTBa u maTepuansl B bu6mmorexa LIOK
IMOBCEHEBHOM )KM3HH YEJIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHHE bubmmoreka [JOK

64 .

OKPYKAIOIIEH CpeIbl https://m.edsoo0.ru/00ae4270

65 Posib xMuHM B pemieHun bubmmoreka [IOK
HKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270

66 PesepeHslii ypok. O6001mIeHNE 1 bubmmoreka [IOK
CUCTEMaTHU3alsl 3HAaHUN https://m.edsoo.ru/00ae0d0a

67 PesepeHslii ypok. O6001meHE U bubmmoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTH3aIHsI 3HAHHUI

https://m.edso0.ru/00adb33c

68

PesepBusiit ypok. O6001ICHHE 1
cucTeMaTHu3aIMs 3HaHUI

bu6mmoreka [LIOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOI'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIAA YYEHUKA

* Xumus, 8 xnacc/ Pynsutuc I'.E., ®enpaman O.I'., AKinonepHoe
00IIIECTBO

«M3parenscTBO «IIpocBenieHune»

* Xumus, 9 xnacc/ Pynsutuc I'.E., ®enpaman @.I'., AkninonepHoe
00ILIECTBO

«H?;,Z[&TCJIBCTBO «HpOCB@HIGHPIC»



