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{l HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM POrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHusl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (QeaepanbHON paboueid MporpaMMmel
BOCITUTAHMS U C YUETOM KOHIEIMIIMY MPEnogaBanusi yueOHOTro mpeaMeTa « X UMHUS»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1Ma€T TpeACTaBICHUE O NENsAX, OOIIed cTpareruu
oOy4yeHUs, BOCHUTAHWUS M PA3BUTUS OOYyYAIONIUXCS CpPEACTBAMH y4eOHOro
nmpeamera, yCTaHABIIMBAET 00s13aTeNIbHOE npeaMeTHOe coJiep KaHue,
IpeayCMaTPpUBAET PACHpPECIICHHEe €ro MO KjlaccaM U CTPYKTYpHpPOBaHHUE TI0
pazienaM M TeMaM MPOTpaMMbl IO XHWMHH, OINpeaeseT KOJIMYECTBEHHbIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXKIPEIMETHBIX WU
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEHW OOydYaronIuxcs, OMNpEAeNseT BO3MOXHOCTH TpeaMera  Jyis
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHUS OCHOBHOW 00pa3oBaTeIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHMs, a Takxke TpeOOBaHUM K
pesynbrataM oOy4YeHHs] XUMUHU Ha YPOBHE IeJiel u3y4eHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHON JEeATEIbHOCTH OOYYaromerocss MO OCBOCHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUHU CIY>KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4Jaromerocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€JIMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpPYEMbIE XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAICHUSAX
SHEPTrUUM M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O IMyTSAX PEIICHUS TII0O0ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYCCKOMH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUW, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH; ‘

3HAKOMUT CO CHEUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKIaJblBacT OCHOBb]
LETTOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM ‘
|
|
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3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;
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crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHHM XUMUU OOECHEeYMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  sBIAETCA  NEeAaroruuecku
aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKH XMMHH Ha ONpPENEIEHHOM ATarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI MEPBOHAYAJBHBIX MOHITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XMMHHM UM HEKOTOPbIX OTHENBbHBIX 3HAUYUMBIX TOHSITHH
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepxaHusi MporpaMMbl MO0 XMMUHU CPOpPMUpOBaAHA HA OCHOBE
CUCTEMHOro monaxonaa Kk e€ uzydeHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUIA O XUMHYECKOU
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl MO TMPUHLHUITY
MOCJIEIOBATENILHOTO PA3BUTHUS 3HAHMI HAa OCHOBE TEOPETHUECKHX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpEeNCTaBICHUN 00 AIEKTPOIUTHUECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS pACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS TOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINONHSAS (YHKIUU OOBSCHEHHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IMOJIYYEHHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYYHOW KapTHHBI MUpPA B JIOTUKE
€€ CHCTEMHOW MpUPOJbl, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M
METO/IaM IIO3HAaHUs B Hayke. M3ydeHue XUMUU NPOUCXOAUT C IPUBICYEHHEM
3HAHMA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWW XUMHH TIPOUCXOAWT (OPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESATENbHOCTH YEJIOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI. ‘
3amaya y4eOHOro npeaMeTa COCTOUT B (DOPMUPOBAHMM CUCTEMBI XHUMHYECKHX ‘

|
|
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3HAHUN — BaXXHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKHUX MOJIOKEHUM,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO0 XapaKTepa, s3blka HayKH, B
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NpUOOIIEHMM K HAyYHbIM METOAaM I[I03HAHMS MpU HW3YYEHUU BEILIECTB WU
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHUHM B Y4YEOHO-TIO3HABATENBHOM M Yy4eOHO-MCCIIEI0BATEIbCKOM
NEeSATENbHOCTH, OCBOEHUM MpaBHJ O€30MacHOro oOpamieHus ¢ BELIeCTBAMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUHU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HauYEHUE MPUOOPENI TaKHUe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATHIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIECHHE
oOy4Jaromuxcs K CaMOCTOSITENIBLHOM MO3HABATEIbHON JESTENbHOCTH, HAYUHbBIM
METOJIaM TO3HAaHMS, (POPMUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCclIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00yYarOIUMHUCS
OIbITa Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMH), UMEIOUIUX YHHMBEPCAJIbHOE 3HAYEHUE s
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opmupoBaHue oOme (QYHKIMOHAIBHOH U E€CTECTBEHHO-HAy4YHO
rPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSCHATh M OLICHUBATH SIBJICHMUS
OKpY’KaloILlero MHpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYCHHUH
XMMUH, TPUMEHATh UX IpPH pEIIeHHH MpoOJieM B IOBCEIHEBHOM JKU3HU WU
TPYZAOBOU AEATEIbHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIMXCS TYMaHUCTUYECKUX OTHOILIECHUH,

MOHUMAHUSI IIEHHOCTH XHMHUYECKUX 3HAHMH I BBIPAOOTKH DKOJOTHUYCCKH
11eJIeCO00pPa3HOr0 TIOBEACHUS B OBITY M TPYAOBOM JEATCIBHOCTH B IIENIAX
COXpPAHEHUSI CBOETO 3/I0POBbS U OKPY’KAIOIIEH MIPUPOTHON CPEbI;
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— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO H

CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEUYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUis M HANpaBICHHOCTH JaJTbHEHUIIIEro
o0yJeHHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX MJIs W3YYCHHS XMMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHms, cocTaBiseT 136 gacoB: B 8 kiracce — 68 yacor
(2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).
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8 KVIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTtBa. Pu3MUECKHe CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BeniecTB. IloHaTne o MeTomax IO3HAHMSA B XMMHH. YHCTBIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbl. XUMHUYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSSHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAs aTOMHas Macca.
OtHocuTenbHAs MOJICKYJISIpHAs Macca. MaccoBasi 1011 XUMUYECKOTO AJIEMEHTa B
COEIMHEHHM.

KomunuectBo BemecTtBa. Moinb. MonsipHas macca. BzauMocBs3b KoJMuecTBa,
Macchl W 4HCJIA CTPYKTYPHBIX €IHUHHMI] BemiecTtBa. Pacuérel 1o dopmyiam
XUMHUYECKUX COCTMHEHUH.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aK0H COXpaHEHHsS MacChl BellecTB. XuMUueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX peakIuii (CoequHEHUs, pa3IOKCHHs, 3aMeIIeHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYAO0H, mpaBuiaMu paboThl B JT1abOpaTOpUu U
npuémMaMu oOpaleHusi ¢ 1abopaTOpHbIM 00OPYAOBAHHWEM, U3YUEHHUE M OMHUCAHUE
bU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
bu3uveckux (IIaBJIEHWE BOCKA, TasHUE JIbJa, pacTUpaHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBICHUH, HaOJI0ICHUE H
ONHMCaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, paslIoKeHHE THIAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3anMo IelicTBHE xeje3a ¢ pactBopom conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BBINIAPUBAHKE, JUCTUIUIAIMS, XpoMaTorpadus, MpoBeJeHNe OYUCTKH TTOBApPEHHOM
conv, HaAOJIOJICHWE W  ONHCAHUE  PE3YyJbTaTOB  IPOBEJICHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHMS MAacChl, CO3JJaHME MOJICJIE MOJIEeKYJ
(1rapocTep>KHEBBIX ). ‘

BaxHeiiue npeacTaBuTE I HEOPraHUYECKHUX BellleCTB ‘

Bo3ayx — cMech razon. CoctaB Bo3ayxa. Kucimopon — aieMeHT M mpocToe ‘
BemiecTBo. Haxoxmenwe kuciopoja B mpupoae, (HU3NUECKUEe H XI/IMI/I‘-IGCKI/IG
|
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cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoma. CrocoObl

e Yo o o Vo Vo Yo ta Yo Yo o o Vo Vo



eSS S S S~~~ ~~~~~~~~~~~~~
( )

MOJIyYeHHsI KUCIopoAa B JabOpaTOpud W HPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemoBoil >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKkUuu. TOIUIMBO: yroinb M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJIEHHUE TAapHUKOBOTO 3 (ekTa, pa3pylieHHe 030HOBOTO CIIOS.

Bopgopon — »anemeHT M mpocTtoe BewmecTBo. HaxoxaeHue Bomopoaa B
npuposie, (Gunyeckue W XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOb
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CBOWCTBa BOAbl. Bojga Kkak pacTBopuTelb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHHS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranumueckux coenuHennit. Oxcuasl. Kiaccuduxanus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBIC,  KHCJIOTHbIE, aMdoTrepHbie) W
HecoseoOpasyromue. Homenknarypa okcunoB. ®Pusznueckue H XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPuU3NUEeCKME M XMMHUYECKUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axkruBHoctu MmertayuioB H. H. bekerosa.
[Tomydenue KUCIOT. ‘

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen. ‘

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH. ‘

Xumuueckuit IKcnepumenm: ‘

KAUYECTBEHHOE ONPEACIIECHNUE COJCPKAHUS KUCIOPOIa B BO3IyXE, MTOIyUYECHUE, ‘
coOupaHue, pacro3HaBaHWE W W3YUYCHHUE CBOWCTB KHUCIOPOJa, Ha6J'I}OI[eHH€
B3aMMOJICMCTBUSL BELIECTB C KHUCIOPOJAOM U YCJIOBHS BO3HHUKHOBEHUSA H
MpeKpamieHuss ropeHust (mokapa), O3HAKOMJIEHHE C oO0paslaMu OKCHUIIOB 1/1
OMMMCAaHWE WX CBOWCTB, IOJy4YeHHE, COOMpaHWE, PACMO3HABAHWE W WU3YYCHHE
CBOMCTB Bojopojaa (ropeHue), BlaumojaeicTeue Bogopoaa ¢ okcuaom meau (1) ‘
(BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB ‘
KOJMYEeCTBOM | MOIIb, MCCJEIOBAaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIECTB c
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C onpez[enéHHoﬁ
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIECTBA, B3aMMOJICMCTBHE BOJBI C METAJUIAMU ‘
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB), ‘
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uccieoBaHue 00pa3lOB  HEOPraHMYECKUX BEHIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
u3yueHue B3aumojniecTBus okcuaa meau (llI) ¢ pacTBopoM cepHON KHUCIOTHI,
KUCJIOT C METaJUlaMH, PEAaKUUMWd HEUTpalu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYrUM M3 pacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BakHehlne KIacChl HEOPraHMYECKHUX
COCIMHECHUI.

IHepuoagnuecknin 3axkon u Ilepuoamyeckass cucreMa XHMHYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CTpoeHue aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeAKIUU

[lepBble MOMBITKU KiIacCCU(UKAUKM XUMUYECKUX dJeMeHTOB. [loHsTHe O
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBIE M IIETOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yl0T aM(PpOTEPHBIC OKCU/IbI
U TUJPOKCU/IBI.

[Tepuonunueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEPUOJHAs  (QOpPMBI
[Tepuonuueckoit cucrtembl xumuueckux amneMeHToB [[. M. Menneneea. [lepuossl
u Tpynnbl. PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEpPOB MepuoAa u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX siaep. M3oronbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J04Ye€K aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSl pajuyca aTOMOB XHUMHYECKHX JIIEMEHTOB,

METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoauueckoit CUCTEMbl XUMUYECKHUX
3JIEMEHTOB [UJIA Pa3BUTUA Hayku W mnpaktuku. [[. M. MeHneneeB — y4€HbIN W
IPaKJIaHHH.

Xumunueckass cBsizb. KoBaneHTHast (MOJisipHAas M HEMOJSIpHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETaIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ). ‘

Mexcnpeomemmnoie ceazu ‘
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Peanuzanmst MeXMpeIMETHBIX CBS3ed NpPU HM3yUYEHWH XWMHHM B 8§ Kiacce
OCYIIECTBISICTCSI 4Yepe3 HCIONb30BaHWE KaK OOIIWX €CTeCTBEHHO--HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEeHHO--HAyUHBIC MOHATHS: HAYYHBIH (aKT, THUIOTE3a, TEOPHS,
3aKOH, aHaJW3, CHHTE3, KiIaccu(uKausa, TEePUOIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICIb, SIBIICHHUC.

dusnka: wMaTtepusi, aToM, OJJCKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHU]I,
M30TOIIBI, PaIMOAKTUBHOCTh, MOJIEKYJA, JEKTPUUCCKUN 3apsjl, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (U3UYCCKUE BEITMYMHBI, CTUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3B&3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE MOPOJIHI,
NIOJIC3HBIC UCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

9 KUJIACC

BemrecTBo 1 XUMHYeCKAsI peaKIust

[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYCCKUX 3JIeMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MCHCHHUHM CBOWCTB
XUMHYECKUX DJIEMEHTOB TEPBBIX TpEX TMEPUONIOB, Kaius, KalblUi U UX
COCIMHEHUI B COOTBETCTBHM C TIOJIOKEHHEM »3JIeMeHTOB B llepuoamueckoii
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BeleCcTBAa: BHUJIbI XUMUYECKOW CBSI3H. THUIBI KPUCTATUIMUECKHX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUECKHE
CBOICTBa BEIIECTB, OTHOCSIIMXCS K Ppa3IMYHBIM KJaccaM HEOPraHMYEeCKUX
COEIMHEHUI, TeHETHYECKas CBSA3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMAYeCKUX PEaKuid M0 pa3InyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B pPEaKIMU BEIIECTB, MO TemioBoMy 3(dekry, 1o
W3MEHEHHUIO CTETICHEW OKUCICHUS XUMHUYECKHX DJIEMEHTOB, TI0 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUIECCKHUE
ypaBHEHUSI.

[TorsiTue o ckopocTH xumMudeckod peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
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peakuusax. [lonarue o karanusze. [loHITHE 0O XMMHUYECKOM paBHOBECHUH. DAKTOPHI,
BIIMSIFOIIAE HA CKOPOCTh XWMHWYECKOW PEAKIUU M TOJOKEHUE XUMHUYECKOIO
pPaBHOBECHS.

OKHUCIUTENhHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OanaHc

OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue YpaBHEHUN
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OKHCIIUTEIBbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  HUCIIOJIB30BAHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHUECKON AUCCOLUALIAN. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMALMUA BELIECTB C PA3JIUYHBIMH BHIAMU
XUMH4ecKor cBsi3u. Crenens auccouuanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUS peakuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMS peakuuil. CBoMCTBa KHCIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJACTaBICHUN 00 BIEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOMPOBOIHOCTH
pacTBOpPOB BEILECTB, MPOLECCAa JUCCOLMAIMU KHUCIOT, WIEJIOYEH U  COJIEH
(BO3MOXHO  HCIOJB30BAHME BHUAECO MaTEpPHANIOB), IMPOBEJCHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPU3HAKKM ~ TMPOTEKAaHUS  peaKuil  HMOHHOro  OOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLUN
(ropenue, peakiuu pasioKeHUs, COEOUHEHUs), PacllO3HABAHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOLIBIK0 KAUYECTBEHHBIX pEAKUMM Ha  HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6miast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XMMHUYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMozeiicTBUE € MeETAJJIaMH, HEMETalIaMH, IejioyamMu). XJIOpPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJIydeHHE, IpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M YeJIOBEKa. BakHeumue XJIOpUAbl U HX

Hax0XJICHUE B IPUPO/IE.

O6mrast xapaktepuctuka anmeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne M (HU3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CEPhl. AJUIOTPOIHBIE MOANDUKAIINK KUCIOPOa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOIOpOA, CTpoeHue, (pundeckue u
XUMUuUeckne cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHast kwuciora, (Quanueckue U XUMHUYECKUE CBoiicTBa  (0OIIHe
MpEeACTAaBUTEN KJlacca KHUCIOT M crnenuduueckue). XUMUYECKHE peaKIuu,
Jexale B OCHOBE IPOMBIIIJIEHHOIO CIOCO0a MOMY4YEHUsI CEepHOM KI/ICJ'IOTI)I.
[Ipumenenune cepHoil KUCI0ThI. COJIM CEPHOUM KUCIIOThI, KAUECTBEHHAs PEAKIUs HA ‘
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cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIUHEHUM B TpUpPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeabl COEIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPUPOJE,
¢uznueckre U XxuMuyeckue cBoiictea. Kpyroopot azora B npupozae. AMMHUaK, €ro
¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJyYeHUe U npuMenenue. Conu aMMOHUS,
uX QU3NUECKHe 1 XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MoJiydeHHue, (PU3MUYECKUE U XMUMHYECKHUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MUHEPAJbHBIX
ynoopeHuii. XUMHUYECKO€e 3arpsi3HeHUE OKpYXKaloleh cpeibl COETMHEHUsIMU a30Ta
(KUCIOTHBIE JIOKAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOA0EMOB). Docdop,
altoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MIecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrtepuctuka smeMeHToB IV A-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHUS.  YTJEpoJ,  aJuIOTPOITHbIE
Moau(UKALMK, PACHpPOCTpaHEHHE B TMpuponae, (U3MYECKue U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoge. OKCuasl yrieponaa, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100albHOTO TMOTEIUICHUS KIUMaTa, MapHUKOBBIH
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3MYECKHE U XUMHYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yriaepona (MeTaH, 3TaH, 3TWIEH, alleTUJICH, STaHOJ, TJIMLIEPUH, YKCYCHAs KUCIIOTA)
[IpuponHble HCTOYHUKU YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HEPTbH)
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHaTHEe 0 OMOIOTHYECKH Ba)KHBIX BELIECTBAaX: KHUpax, OeiKax, yriaeBojaax — 1 ux
poIM B JKM3HM 4YelOoBeKa. MaTepuaabHOE €IMHCTBO OPraHMYECKUX
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HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue W XHMHYECKHE CBONCTBA, TMOJY4YEHUE U
npuMenenne. CoeauHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcuge kpemuus (1V) m xpemuueBoi kuciore. CUIMKAThl, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIJICHHOCTH. BakHelue CTpouTeabHbIE MaTepUalibl: KepaMuKa,
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CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobieMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSHOW KUCIIOTHI,
MIPOBEJICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HAOIOJCHUE TTPU3HAKORB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NIECKUEe M XUMHUYECKHE CBOWCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3naMu XJOpUAOB (TAJIOTE€HUJOB), O3HAKOMJIEHHE C
oOpasmamMmu  ceppl W e€  coeAUHEHUSIMU  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOIIOICHHE Tpoliecca OOyriMBaHUs caxapa IMoJ IeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, U3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCJIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha CyibQart-
MOH W HaOJIOJIeHHE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoicTBamMu aszora, ¢ochopa M UX COEAMHEHUN (BO3MOXKHO HCIOJb30BAHUE
BUJIEOMATEepUasoB), o0pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydEHuUE,
coObupaHune, pacro3HaBaHWE MW U3YYCHHE CBOWCTB aMMHUaka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUA U (pocdaT-uoH U U3ydEHUE MPU3HAKOR
UX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOMN a30THON KHUCIIOTHI C MEJBIO
(BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHHE Mozenen
KPUCTANTMYECKUX PpemETOK anMasza, rpadura, ¢yepeHa, O3HAKOMJIEHHE C
IPOIECCOM  aJICOPOIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, cCOOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaueCTBEHHBIX peaklMii Ha KapOoHAT W
CWIMKAT-UOHbBl W HW3yYE€HHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELUIEHUE SKCIEPUMEHTAJIbHbIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTHKAa XUMHYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHHUH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTaminyeckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  ONEKTPOXUMHUYECKHM  psia
HarnpsbkeHn metamioB. Ou3nueckue U XMMHYECKUE CBOMCTBA MeTaiioB. O0um
crocoObl ToyyeHus MeTawioB. [loHsATHE O KOppO3WHM METANJIOB, OCHOBHBI
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBITINICHHOCTH.

[Ileounble MeTauibl: MoOJIO)KeHUE B [lepuoanyeckol cucTeMe XMMUYECKHX ‘
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B IMPUPOJE. ‘
|
|
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TUAPOKCHABI HATpusg W Kanus. [IpumMeHeHue MIeIOYHBIX METAUIOB W HX
COCIMHECHUU.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KaJbLMKW: TOJIOKCHHUE B
Ilepuonnueckon cucrteMe xuMmudeckux snemeHToB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUs
u Kanblus. Baxkuelmue coequHeHHs] Kalblus (OKCHUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJI0O)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxoxKaeHue B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aToMa, HaXOXJeHWE B mnpupone. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUAbL, TUAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE C o0pa3llaMd METAJIOB W CIUIABOB, WX (U3UYECKUMHU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEHCTBUS OKCHAA
KaJIbLIMSI M HATpUS C BOAOW (BO3MOXHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS XKEje3a B KUCIOPOAE
(BO3MOKHO  HCNOJB30BAaHUE  BUJAECOMATEpPUAIIOB), IPU3HAKOB  IPOTEKAHMUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblUs, aJIOMUHUS, LIMHKA, JKeJe3a
(I u xene3a (1), meau (1), HAOIIOACHKME U ONMHUCAHUE MTPOLIECCOB OKPAIIMBAHHS
IUITaMEHU WOHAMMU HATpus, Kajuusg M Kajiblus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HUCCIe0BaHNE aM()OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Baxneimue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Mmarepuansl B IOBCEIHEBHOW JXKU3HHU 4eloBeKa. bezomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYyXKawlleil cpeabl (MpeaeiabHas I0MycTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponb xumuu B pemieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u
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Peanuzammst MeXMpeIMETHBIX CBS3€H MPU HM3YYCHUHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCMOJIb30BaHUE KaK OOIIHWX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIH (DAKT, THUIIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJICb, SBJICHUE, IaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHU]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, MPOBOJIHHUKH,
MOJYNPOBOJHUKHY, AMDJICKTPUKH, (POTODIEMEHT, BEMIECTBO, TeJ0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAJITHYECKAS
peméTKka, CIUiaBbl, (PU3MUYCCKHE BEIMYUHBI, SAUHHUIIBI W3MEPECHHS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: ¢oTtocuHTe3, IbIXaHue, Owocdepa, IKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJIEMCHTHI, TUTATCIIBHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaIbl, TOPHBIE TOPOJIHI,
NIOJIC3HBIC UCKOIIaeMbIE, TOILJIUBO, BOJIHBIC PECYPCHI.
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{l IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 11O Ml
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs XUMUU B €IUHCTBE Yy4YeOHOH H
BOCIIMUTATEIIbHOU JIESITEIbHOCTH B COOTBETCTBUU C TPAJULIIMOHHBIMU POCCUNCKUMHU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU II€HHOCTSIMHU, TPUHATHIMU B
oOlllecTBe TMpaBWJaMHM W HOPMAaMHU TIOBEJCHUS M CIOCOOCTBYIOT IMpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE ~ pe3ynbTaThl  OTPAXKAOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpUCHTAIUH WU
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIHTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HACJIeAWI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKHW B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HH(pOpManHei o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W  JIPYrUX  BUJAX
JESTENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM JESITENbHOCTH IIpH
BBITIOJTHEHUW YYE€OHBIX, IIO3HABATENIbHBIX 3a7a4, BBIMOTHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIO HUMAHHIO
M B3aUMOIIOMOIIM B Tpolecce ITOW Y4eOHOM JesATEeNBHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOUX TOBapUUIEH C MO3UILIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHUYECKOM pEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHM W COCTAaBIISIIOLIUE
OCHOBY Il IOHMMAaHMS CYIIHOCTA HAayYHON KapTUHBI MUpa, IMpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSI MPHUPOJbI, B3aHUMOCBA3SAX 4YEJIOBEKA C
MNPUPOTHOM CPEIOM, O POJIM XMMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAMPABICHHBIE HA MOJYYEHUE HOBBIX 3HAHWI IO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE

(V)

HaBBIKOB CaMOCTOSTEIILHOU pa6OTBI C y‘-Ie6HBIMI/I TCKCTaMU, CHp&BO‘IHOI/I
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JUTEPATYpPOr, JOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMHU HH(POPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHUIO, JHO0O3HATENIBHOCTh, T'OTOBHOCTh U
CIIOCOOHOCTh K  caMOOOpa30BaHMWIO, TPOSKTHOW W  HCCIEI0BATEIIbCKOM
JESATENHPHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 KXU3HU, OCO3HAHHUE TOCIECIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOJIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI 0E€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUSCKOMY M3YUYCHHUIO MPOodECcCHii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAy W pe3ysibTaTaM TPYJIOBOH IEATEIBHOCTH, B TOM YHCJIC Ha
OCHOBE TNPUMCHEHUS TNPEAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BHIOOD
WHIAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIICCTBCHHBIX HHTEPECOB M IMMOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I[€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIleCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 370pPOBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nUecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaAIIUIX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIy9aeMble MPU U3YYCHUH XUMUU, ISl
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAOLIEH MPUPOJHON CPEAOH, ISl MOBBILICHUSA
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M MyTeH HUX pEeHIeHUs MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANIPEIAMETHBIE PE3YJIbTATHI

B cocraBe wMerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIINI, TUTIOTe3a, (HAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT M JIPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TMO3BOJIAIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O IEJIOCTHOM
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Hay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHeurnBalOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbLHbIE yUeOHbIE NeiCTBUS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHSITUN (BBIACTSATh UX XapaKTEPHBIE
MPU3HAKK, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TOHSTHSIMHU), HCIOJIH30BATE
MOHSTHUS JJ1s1 0O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXAYy OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCyXACHUS (MHIAYKTUBHBIC, JCAYKTUBHbBIC, 10 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIPOIlECCe TO3HAHUS TOHATHS (TPEIMETHBIC W
MeTarpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJJIEMEHTa), XUMH4Yeckas ¢GopMmysia U YpaBHCHHE
XUMHYECKOW peakiy — MpU PEHIeHUH Y4eOHO-TT03HABATENIbHBIX 3a/a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTaBICHUN BBISBIATh U XapaKTEPU30BATh CYIIECCTBEHHBIE
NPU3HAKUA U3YYaeMBbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XMMHUUYECKUX PEaKIni,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEIICTBEHHBIE CBSI3M W
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKE B KAuyeCTBE OCHOBBI i (POPMHUPOBAHHS THUIIOTE3Bl IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOpETeHNE ONbITa MO IUIAHUPOBAHHWIO, OpPraHW3allMd W TPOBEICHUIO
VUYCHHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaO0IomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €r0 Pe3yJbTaT, (OPMYIHpPOBATH 000OIIECHUS U ‘
BBIBOJBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTUET ‘
0 MpojenaHHol padorte. ‘

Pabora ¢ unpopmaumeii: ‘

|
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yMEHHME BLIOMPATh, AHAIM3MPOBATH M HMHTEPIPETHUPOBATL UH(POPMALMIO
Pa3IUUHBIX BUAOB M (POPM IPEACTABIECHHUS, IONYIaEMYIO U3 PA3HBIX UCTOYHHMKOB
(HAy4HO-TIONYJIAPHAS  JIATEpATYpa XMMHYECKOIO COIEPIKAHUS, cnpaBquHe
nocobus, pecypchl HMuTepHeTa), KPUTHYECKM OLEHUBATH IPOTUBOPEUMBYIO I/I
HEJIOCTOBEPHYIO HH()OPMALIMIO; ‘
|
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YMEHHE NPUMEHSTh PA3JIMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX ISl BBIIIOJIHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHMS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeAcTaBleHus UHpOpMaLuu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJOKHBIMU CXEMaMHM, JuarpaMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Tpolecce ydyeOHOH W
UCCJIeI0BATENbCKON JESITeNIbHOCTH MH(OpPMALIMIO O BIMSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH MPUPOIHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIPOCHl (B XoJe Auanora W (WiIM) JUCKYCCHUU) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OpMYIMpOBaTb CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaxX; Jenarh MPe3eHTAlUI0
PE3YJITATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOTO OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIbCKOM  JEATENbHOCTH TpPU  PELICHUH
BO3HHUKAIONIUX MpOOJieM Ha OCHOBe Y4€Ta OOIIMX HMHTEPECOB U COTJIacOBAHUS
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JECHCTBHUI, OINpENEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH JESITeIbHOCTH, IUIAHHPOBATh,
OCYILIECTBIIATh, KOHTPOJIHUPOBATh U NPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »((PeKTUBHBIE CTIOCOOBI pelIeHHs] YIeOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATENIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM  JEUCTBUM NPU BBINOJHEHUHM 33JaHUUA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHMBAaThb COOTBETCTBUE IOJIYYEHHOTO pE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

IMNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3YJbTATOB IO OCBOCHUI 00s3aTEIbHOIO
CoJiep>KaHMsl, YCTaHOBJICHHOTO JaHHON (denepanbHOi paboueil mnporpamMmoi,
BBIICJIAIOT: OCBOCHHBIE OOYYalOLIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ‘
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NeUcTBUM, creuuduyeckue s NOpeaMeTHoOM obnactu «XHUMHUS», BHUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITUN: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIONKHOE BEIIECTBO, CMECEH
(oHOpPOIHASE U HEOIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBAa, MOJb, MOJIIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHWE, COJib, SJEKTPOOTPHUIATEIBLHOCTh, CTEICHb
OKHCJICHUS, XMMHYECKas PEeaKIus, KiIacCUPUKAIMSI pEeakiuil: peakiuu
COCJIMHEHUS, pEeaKIuu pasJIoKEHUs, PEaKIUH 3aMElICHUs, pPeaKiuu
oOMeHa, K30- U SHJIOTEPMUUYECKHUE PEaKIINH, TEIIOBOU A (EKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOWTalb, pPaJNYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PacTBOp, MaccoBas JOJisI BEIeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJIeHUS (GopMmyd
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIUHEHUN II0
dbopMynaMm, BHI XUMHYECKOW CBs3M (KOBaJIEHTHass M HOHHAsA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh MOHUMAaHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoil cucreme,
3aKOHOB COXpPAaHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmdeckoii
CUCTEMbl XUMHUUYECKUX DJJIEMEHTOB: pa3iuyarhb MOHATUSA «TJIaBHas ‘
noarpynna (A-rpynma)» u «mnodounas noarpynmna (b-rpynmna)», mManbie un ‘
OOJNBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucremMa XUMHYECKHUX djeMeHToB /I, I/I.

|
|
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K xonmy oOydenus B 9 kiacce mpeMeTHbIC pe3yIbTaThl Ha 06a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

)

XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sfapa, OOIIee YUCIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);
KJIAaCCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEeaKUuu (MO YUCIY M COCTaBY YYaCTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPIKAAs OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHMSI XUMHUUYECKUX NPEBpPALICHUI B
Pa3JINYHBIX YCIOBUAX;
BBIYHUCIISITh OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO Macchl
BEUIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o QopMmylie
COEIMHEHUS, MACCOBYIO JIOJIO BELIECTBA B pacTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;
IPUMEHATh OCHOBHBIE ONEPALMHA MBICIUTEIBHOW JEATEIbHOCTH — AHAJIN3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHUIO,
BBISIBJICHHE TMPUYUHHO--CJIEJACTBEHHBIX CBSI3€M — JJISI W3Y4YEHHUsI CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUl, €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HAHUSI — HAONIOIEHWE, W3MEpEHue, MOJEIUPOBAaHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);
cleioBaTh ~ NIpaBUJaM  MOJb30BAHUS ~ XUMUYECKOM  MOCYIoll |
nabopaTopHbiM O0OpYZOBaHHUEM, a TaKXkKe IMpaBWiIaM OOpalleHus c
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUAMH II0 BBIITOJIHEHUIO ‘
1a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHUI0O U COOMpAHUI0
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOAA U KHCIOPOJA), MPUTOTOBICHUIO ‘
pPacTBOPOB C OMNpPEAECIEHHON MACCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAWUTH  XMMHUYECKHME  DKCIEPUMEHTBI 1O
pPacCIO3HABAaHUIO PACTBOPOB LIEIOYEH M KMCIIOT C IIOMOIIBIO HHIUKATOPOB ‘
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE). ‘
|

PAaCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHX MOHATUM: XUMHUYECKUN

3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHUCJICHHSI, XUMHYECKasl PeaKIus, XUMUIECKasi CBs3b, TEIIOBON ekt ‘

peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs HUCCOLUALNS, pPEaKIUU I/IOHHOFO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMbIC 14
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HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENb, OKHCIEHHE U  BOCCTAaHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUIMYeCcKasi), KpHUCTaJUIM4ecKash pemérka, KOppo3us METalJIOoB,
CIJIaBbl, CKOPOCTb XHMHYECKON pEaKUHuH, MPEAebHO OIMyCTUMas
koHueHtpauus [1/IK BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TMOHATHU U
NPUMEHSATH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX IIPEBPAICHHUII;

e HCMOJIb30BaTh XMMHUYECKYI) CHMBOJIMKY JJI COCTaBjieHUs Gopmyl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

e ONPEAENATh BAJEHTHOCTh U CTENECHb OKUCJIEHUS] XUMUUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
onpeNeéHHOMY KJIacCy COEIMHEHUH 1o (opmynam, BUA XUMHYECKON
cBs3u (KOBAJICHTHAs, WOHHAs, META/UNIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsi]i MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpe/bl B
BOJIHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCAMHEHMM, TUI KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

e packpeiBaTh cMmbica Ilepumogumueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHME: ONHUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHas mnoarpymnmna (A-Tpymnmna)» U «moOodHas
noarpynmna (b-rpynmna)», Maneie U OoJblIM€ MEPUOJBI, COOTHOCHTH
0003HaueHusl, KOTOphlE MMEIOTCS B TNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUSA  ATOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii  siaApa, o0OIIee 4YUCIO BJIEKTPOHOB
pacrpenielieHie HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSACHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajblX MEPUOJ0B U TVIABHBIX MOJACPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

e KIacCU(PUIMPOBATH XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peakluuu (M0 YUCIYy M COCTaBY Yy4YacTBYIOUIMX B PEaKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

e XapaKTepu3oBaTh (OMHUCHIBATH) OOMME W CchenupuuecKkrue XUMHUYECKH
CBOMCTBa MPOCTBIX M CJOXHBIX BEUIECTB, MOJTBEPKIasd OMNHUCAHU
npuMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHX
XUMHUYECKUX PEaKIUi;

e COCTaBJISITh YPAaBHEHHUS DJIEKTPOJUTUUYECKON AUCCOIMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUIA HOHHOTO

=

o o
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oOMeHa, YpaBHEHHS pEaKIHi, MOATBEPKAAIONUX CYIIECTBOBAaHUE
TeHETUYECKON CBSA3U MEXKy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHii
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHHUS XHMHUUYECKUX TMPEBpPAIICHUA B Pa3THMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYI0O M MOJSPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO DJIeMEHTa 10 QopmyJe
COCTMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTEH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTe  MpaBujia  MOJIb30BAHUS ~ XMMUYECKOW  MOCyAod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMH TIO BBITIOJTHEHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIONYYCHHIO M COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  MOATBEPKIAIONINE  KAYECTBCHHBI  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMHUI-,
uoaua-, KapOoHat-, ¢ocdar-, cuiIuMkaTr-, Ccyibdar-, THIAPOKCUI-HUOHBHI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

PUMEHSITh OCHOBHBIE OIEpAIlMU MBICIUTENILHON JESTEIbHOCTA — aHaIIN3
U CHUHTE3, CpaBHEHHE, OO00O0IleHHe, CHUCTEeMaTH3allMI0, BBISBICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBS3€M — NIl M3y4EHUS CBOMCTB BEIECTB H

L R R RRRBRRSSSRRDRrRERmRDRDRR
(r\’\’\’\’\’\’\’\’\’\’\’\’\’\’\’

XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOAbl TMO3HAHMS
HAOJIIOICHNEe, M3MEpPEHUe, MOACIMPOBAHUE, SKCIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paszgea 1. IleppoHayasibHble XUMHYECKHE MIOHATUSA
11 BemectBa 1 xuMu4deckue 15 1 bu6moteka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Xumust — BakHas 00J1acThb
19 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 5 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubmuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN
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Ilepnoanueckuil 3aK0H U
31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
XuMudeckasi CBS3b.
3.2 OKchHeTCerLHZ- ’ 8 1 Bubmuorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
bu6moteka [IOK
Hroro o pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJJMYECTBO YACOB I1O 68 4 5
I[MPOTPAMME
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9 KJIIACC
KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COCITMHEHUS
OO11ast XapakKTepUCTUKA XUMUYESCKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYHHRL. ’ P https://m.eds00.ru/7f41a636
COCITMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYTHTBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 06 i 4 bu6mmoreka [{OK
. I SPONETDE MEER https://m.edso00.ru/7f41a636
bubmmoreka [{OK
: H 2
3.2 Baxkueiiiye MeTauibl U UX COEIUHEHUS 16 1 itps:/m.edsoo.ru/ 7412636
Wroro mo pazueny 20

Paznen 4. Xumus u okpy»aiomnias cpeaa

4.1 B Bl B )KU3HHU YEJIOBEKA 3 Bubmmoreka [IOK
| R § https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
P € BpeMs 3 bubnmorexa [JOK
SRR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hpaxrireckie u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorera [JOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
0 ATOMEL H MOIICKYJIb 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIoKHBIE BELIECTBA 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50

e b S S S S S b b 4


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

oS S S S S~~~ ~~~~~~~~~~~~~~~~>
\

i

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubnuoreka [IOK
10 X .B
mmirieckas popuyna. Bazentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COCTMHEHUHN https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, Macchl
17 BEIIECTBA M0 yPaBHEHUSM XUMUYECKUX bubamorera LOK M
m . M https://m.edsoo.ru/ff0d5708
peakuuit M
Knaccudukanus XuMHUIeCKUX peakuui
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
A > P ’ https://m.edsoo.ru/ff0d3f34 M
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- M
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK M
H AT Hvl https://m.edsoo.ru/ff0d40c4
cUCTEMAaTHU3alMs 3SHAaHUN M
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK M
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK ;

Bo3ayxa. Kucnopoa — sneMeHt u



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS brbmmorexa [OK
posa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBl MMOJTydeHUsT KHCIIOPO/ia B
23 71a00paTOPHUH U MIPOMBIIIICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroiab U METaH).
25 3ar HSHGI—EI/qu];OS . a, CIIOCOOBI ()ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u coOMpanue KUCIOPo/Ia bubamorera LOK
i N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
30 CrniocoObl nosryyeHus BO10poa B bubnuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o teme
bu6mmoreka [JOK
31 «ITomyuenue u cobupanue BoJ10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa

33 BEIECTBA ra3a 10 €ro U3BECTHOM bubmmorexa [TOK

. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciienus 006MOB ra3os 10

34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P .. P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B

35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE

37 H HeHaCBIpeHHBIE aCTBOPEI MH:wCOBaﬂ bubmorexa HOK

m p PBI. https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme

38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK M
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba M
pPacTBOPEHHOTO BEIIECTBA»

39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK M
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342 M

40 Okcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK M
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e M
[Tosmyuenune u XuMHUYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmnorexa [IOK

’ P https://m.edsoo.ru/ff0d664e M
OKCHJIOB

42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK M

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca M



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

(S S S S S S S S S S~~~ A~SAA~SA~SAA~SASASA~H|

\

i

43 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnortsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCO((SLII) H)j)J'I )CHI/ISI XI/IMI/IqZEKHe bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a5C
bu6mmoreka [IOK
49 O0o001Ienre U cucTeMaTH3alis 3HAHUH
B t https://m.edsoo.ru/00ad9ch?2 M
KontponpHas padota Ne3 mo teme
" bubmuorexka [JOK
50 OCHOBHBIE KJIACChI HEOPTAaHUYECKUX
. https://m.edsoo.ru/00ad9ela M
COeIMHEHUI
[TepBbie MOTBITKH KIacCU(pUKAITIU M
bubmuoreka [JOK
51 XUMHYECKUX deMeHTOB. IToHsTHE O M
https://m.edsoo.ru/00ad9ffa
IPYIax CXOAHBIX JIEMEHTOB M
Ilepuoanueckuit 3ak0H 1
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edso00.ru/00ada52¢ M
anemenToB /. 1. Menneneepa
53 Ilepuoawl, TpyIIIbL, TOATPYIIIBI bubmiorexa LIOK M
PHOJBL, TPYHTIRL, HOATPYIL https://m.edsoo.ru/00ada52c M


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 anMOB BHGMGHTI())B [Tepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6bc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nadenue [leproauyeckoro 3akoHa Jjist
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4€HbIHM, EAAror U https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
58
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34 M
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK M
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK M
CBSI3b https://m.edsoo.ru/00adaab9 M
bubnuoreka [JOK M
62 CTeIIeHb OKHCICHHS https://m.edsoo.ru/00adae28 M
63 OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC bubmuoreka [JOK M
peakuuu https://m.edsoo.ru/00adb07€
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK M
https://m.edso0.ru/00adb07€ M
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK M


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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«Ctpoenne atoMa. XUMHUECKasi CBA3b https://m.edsoo.ru/00adb48¢€
66 PezepBubiit ypok. O0o0IeHNE U 1 bubnuorexa [JOK

CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adh33c
67 PesepsHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK

CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK

CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68 4

[TPOTPAMME
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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XHUMHUYECKOU pPCaKun U MOJIOKCHUC

9 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThl padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3BMEHECHUH
CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK
. https://m.edsoo.ru/00adb6b€
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
«IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edso0.ru/00adbchQ
IToHaTHE O CKOPOCTH XUMUYECKOU
eakiuu. [loHATHE O TOMOTE€HHBIX U 1 Bu6mmorexa LIOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[TonaTHE O XUMHYECKOM PaBHOBECHH.
bu6mmoreka [JOK
@akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

https://m.edsoo.ru/00adc28¢c

\


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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XUMHUYECKOTO PABHOBECHSI
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
M peakdl https://m.edsoo.ru/00add44¢&
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUH bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d€
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl " https://m.edsoo.ru/00add8b?
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK )‘
3HAHUH https://m.edsoo.ru/00addd12 )‘
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK M
p https://m.edsoo.ru/00addbfa M
3a1a4uy
KontponbHas padota Ne2 o teme M
17 «DIEKTPOJIUTUYECKAS TUCCOLIUALNAS Bubmorexa OK
P A t ' https://m.edsoo.ru/00addecO M
XHUMHYECKHE PEAKIIUU B PACTBOPAXY M
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/III;]/[-II/ILIGCIfI/Ie CBI:)ﬁCTBa Ha IIpUMepe bubmotera [JOK M
p p https://m.edsoo.ru/00addfe2 M
XJopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK M



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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XMMHMYECKUE CBOMCTBA, II0JIy4YEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpaxTnueckas padota Ne 2 o teme
20 «[Tomy4eHne COJITHON KUCITOTHI bubmorexa LHOK
yi . . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 brbmmorexa [OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecCKre U XUMUYECKHUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (uznuecKkue 1 XuMHUYECKHE CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 IIOJIyYECHHS CEPHOM KUCIIOTBI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MPOAYKTa peaKiuu https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

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

29

AmMHEaK, ero pu3nIecKue u
XUMUYECKHE CBOMCTBA, TOyUYeHHE U
MpUMEHEHHE

bubmmoreka [{OK
https://m.edsoo.ru/00adf004

30

[IpaxTueckas padota Ne 3 o Teme
«[lomyuenne amMmmuaka, U3ydeHHe ero
CBOMCTB»

bubmmoreka [{OK
https://m.edsoo.ru/00adf180

31

A3oTHas KucioTa, e€ pusnueckue u
XUMUYECKHE CBOWCTBA

bu6moreka [IOK
https://m.edsoo.ru/00adf306

32

Hcnonp3oBaHne HUTPATOB U COJIEH
AMMOHMU B KAYECTBE MUHEPATIBbHBIX
ynoOpenuii. XuMuueckoe
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta

bu6moreka [IOK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcua pocdopa (V) u
dhochopHas kucinoTa, GU3NIECKUE U
XUMUYECKHUE CBOMCTBA, MOTyYCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanue docdaToB B
Ka4ecTBE MUHEPAIbHBIX YI0OPCHUN.
3arpsi3HeHue MPUPOTHON CPEJIbI
dbocharamu

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

35

VYraepoa, pacipocTpaHeHHE B
npupoe, GU3NUecKue U XUMUIECKHEe
CBOICTBA

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

36

Oxcuppl yriaepoaa, ux pusudeckue u
XMUMHYECKHE CBOMCTBA.

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)
bubmmoreka [{OK
37 VroipHasg KHCIIOTa U €€ COJIN
https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. 1 bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"
[TepBoHauanbHBIEC TOHATHS 00
39 OPraHNYECKUX BEIIECTBAX KAK O bubmmorexa LHOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemnuii u ero coequHeHUs
P 4 https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME 1 bubnuoreka [IOK
«BaxHeine HeMeTaIbl U UX https://m.edso00.ru/00ae0bf2
COCIIMHECHUS)) M
KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK M
42 «BakHeine HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8 M
COCIMHCHUS
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX M
3JIEMEHTOB — METAJIOB. M
43 Meramnyeckas CBSI3b U bubmuoreka [JOK M
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
peméTka. GU3nUECKUE CBOMCTBA M
METaJIJIOB M
XHMHYECKHE CBOMCTBA METAJIJIOB. M
44 DIEKTPOXUMHUUECKHI PSIJI bubmorexa [IOK
p . p https://m.edsoo.ru/00ael1156 M
HaIpsHKEHU METaJUIOB



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
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O0m1re cnocoObl MOTyYeHUs
MeTtauioB. CrutaBel. BerauciaeHus 1mo
45 aBHCHHSM XUMUYCCKUX PEaKIUM bubmorexa HOK
yP peaKi, https://m.edsoo.ru/00ael156
€CJIA OJIMH U3 PEarcHTOB COACPKHUT
MIPUMECH
bubmmoreka [{OK
46 I1
OFATHE O KOPPOSHH METAILIOB https://m.edso00.ru/00ae1278
bubmmoreka [{OK
47
[enourbre MeTaMIL https://m.edso00.ru/00ael4b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kajus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiimme coequHeHNs KaIbIHs Bubmmorexa [JOK
4 H https://m.edso0.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HAHUM M
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK M
yCTpaHEHUsI https://m.edso00.ru/00ae1886
[IpakTueckas padorta Ne 6 o Teme M
I . bu6mmoreka [JOK
53 JKEcTKOCTh BOJIBI M METOEI €6
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs M
54 N — bubnroreka [JOK M
https://m.edsoo.ru/00aelc64 M
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64 M
bubnmuoreka [JOK M
56 K
e1es0 https://m.eds00.ru/00ae1d86 M


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
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57 Oxkcuibl, THAPOKCUIBI M COJTH JKeTe3a bubnuorexa [JOK
(1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O060061eHre U cucTeMaTu3anus
3HaAHUHN
[IpakTnueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O60011eHre U cucTeMaTu3anus
3HaHUH
KonTtponbHas pabora Ned o Teme M
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS M
63 BemectBa u matepuainsl B bubnuoreka [JOK M
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50 M
64 XUMHUYECKOE 3arpsI3HEHUE bubnnoreka [JOK M
OKpYXarollen cpebl https://m.edso00.ru/00ae4270 M
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK M
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK M
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0dOa M
67 PesepBHriit ypok. O600eHe 1 bubnunoreka [JOK M
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubnuoreka [IOK
https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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{l YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
TEXHOJIOITMYECKHUE KAPTBI 1 KOHCIIEKTBI YPOKOB.ITOCOBHUE J1JIA

YUUTEJIA.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET. YMHBIV TPEHAXKEP JIJIsI TOBBIIIEHUSA
OIIEHOK (MHTEPHET).OBJIAKO 3HAHUI -UHTEPAKTUBHBIE

YPOKHU U IUPPOBBIE JOMAIIIHBIE 3A TAHUSI.

e Yo o o Vo Vo Yo ta Yo Yo o o Vo Vo
e b S S S S S e S S B b b 4



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro 001Iero o00pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepanpHOl paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPEenofaBaHus Y4eOHOro npeaMera « XuMus
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MpECTaBICHUE O LEJsAX, OOIIeH cTpaTeruu
oOyuyeHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peAMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpesiesieHue ero Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPENENAECT KOJUYECTBEHHBIE W
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh  U3YYEHUS] XUMHH C YY4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXHOCTH TMpeaMeTa  Jjis
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TaKXke TPEOOBAHUM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE LieJIe U3ydeHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATEHOCTH O0O0YyYalolmerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XWMHH CIYXKUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PEHMUS
oOyyJaroierocs, ero MpeACTaBICHUM O MaTEepUAIbLHOM EIWHCTBE MHpPA, BAXKHYIO
poJib UTparOT (POPMHUPYEMbIE XHUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUud M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEHICHUS I00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUSCTBA — CBHIPhEBOM, IHEPIETHUCCKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUS U
dbopMHpoOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOW y4eOHOW  JesTEeTbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBINLIICHUS, 3aKJIaJbIBA€T OCHOBBHI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YETIOBEKA, SIBJIAETCSI OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;




CrocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIaJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCSA CIECHU(PUKOM
collepkKaHusi  y4eOHOro  MpeaMeTa, KOTOpbIM  sBIAETCS  IEeAaroruuecku
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX [OHSITHH
OPraHUYECKON XUMUH.

CtpykTypa coaepaHHsl MPOTrpaMMbl MO XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOrO Ioaxoaa K €€ m3ydeHnro. CoaeprkaHue CKIIAJIbIBACTCS U3 CHUCTEMBI
IOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUUYECKON
peakuuu. OO0€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHLHUITLY
ITOCJIEN0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuognyeckoro 3akona J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMMU;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TMpEICTaBICHUNA 00 BIEKTPOJUTHUYECKON JMCCOLMAIMU BEUIECTB B
pacTBoOpax.

TeopeTndyeckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIMPHUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (PYHKIMKM OOBSICHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOYKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUSA U IOJTYyYECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYEeT  (hOPMHUPOBAHUIO
IIPEJICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpA B JIOTHUKE
€€ CHCTEeMHOM NPUPOJAbI, LEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO W
METOJaM TO3HaHMs B Hayke. M3ydeHue XMMHUM NPOUCXOIWUT C IPUBJICUYCHUEM
3HAHWM W3 paHee W3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX aroluid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HAayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKOM
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJBTYPBHL.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUUYECKUX
3HAHUN — BaXHEUIHNX (PAaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHHM,
JIOCTYITHBIX 00OOIIEHW MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B




OpUOOIIEHUH K HaydHbIM METOJaM T[IO3HAHUSA TPU HU3YUYEHUU BEILIECTB WU
XUMHUYECKUX peakKluii, B (GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHHH B YYEOHO-IIO3HABATEIBHOW M Yy4€OHO-UCCIEN0BATEIbCKON
JESTEIIbHOCTH, OCBOCHMM IIPaBUJl OE€30MacHOr0 OOpalleHHs C BEIIECTBAMH B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs Ba)XKHOE
3Ha4YCHHUE NMPUOOPEN TAKUE LU, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K

caM0OOOpa30BaHNIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aTaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSAM KU3HU;

—  HaAmpaBJICHHOCTh OOyYeHHS HA CHCTEeMAaTHYECKOEe MPHOOIIEHNE
OOyJaroImmMxcss K CaMOCTOSTEIBLHOW TO3HABATEIBLHON EATEIHLHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yYatOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NIEATENLHOCTH, IMO3HAHMS U CAMOIO3HAHWA, KIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUM), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE JIJIs
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— ((dopmupoBanue oOmeld (QyHKIIMOHATLHOW W  €CTeCTBEHHO-HAYYHOW
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OICHUBATH SBJICHUS
OKPYXAaIOIIEro MHpA, WCIOJB3YysS 3HAHWUS W OTMBIT, MOJYYCHHBIC MPH H3YYCHHH
XUMUHU, TPUMEHATh WX MPU pEIICHHH MpoOjeM B TOBCEIHEBHON >KH3HU WU
TPYAOBOU JIESATEIBHOCTH;

— ¢opmupoBaHHe Yy OOydYaOIMMXCA TYMAaHHUCTHYECKHUX OTHOIICHUH,
MOHUMAHUS IICHHOCTH XUMHUYCCKUX 3HAHWK IS BBIPAOOTKH DKOJOTHYECKH
1[€JIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IIEJIAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCTIUTAaHHID Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIsL M HAMPABICHHOCTH JalbHEUIIIETo
oOyueHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XUMHH Ha YPOBHE
OCHOBHOTO 0011ero oopazoBanus, coctasisier 136 gacoB: B 8 kmacce — 102 yacor
(3 yaca B Henento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIIO).




COJEPXXAHUME OBYUYEHUASA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMHUM B KW3HU 4Y€JIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemjectBa. Du3nMyecKue CBOWCTBA BEIIECTB. ArperaTHO€ COCTOSIHUE
BellecTB. [loHsATHE O MeToax MO3HAaHMUS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMoOCBsI3bp KOJIMYECTBA.
Macchbl W 4YHMCla CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuétel mo dopmynam
XUMUYECKUX COCTMHEHUMN.

@u3NYEeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUeCKue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOM IMOCY/IOH, MpaBujiaMu paboThl B JIaOOpaTopuu M
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O0O0pa3loOB HEOPraHMYECKHX BEUIECTB, HAOIIOACHUE
¢dbuznyeckux (IUIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlMs BOAbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAJIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SABJICHUM, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHUEe TUAPOKCHUA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xkene3a ¢ pacTBopoM conu meau (1),
U3YYEHHUE CIOCOOOB PA3JEICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BhITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHUE OUYNCTKH MOBAPEHHOM
COJIM, HaOJIOJEHWE W  ONUCAaHWE  pEe3yJbTaTOB  MNPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsl MAacChl, CO3/JaHHE MOJIEJeH MOJIeKYN
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BemecTBO. Haxoxaenue kuciopona B mpupoje, (U3MUECKHME M XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [lpumenenue xuciopoaa. CrnocoObl




MOJIYYCHHUSI KHCTIOpoJa B JIA0OpaTOpUU H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE pEaKIUU. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — asnemeHT m mpocroe BemectBo. Haxoxxknenue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbL. Boma Kak pactBoputesib. PacTBOpEIL
HacehlllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis1 BellecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BO/Abl. OCHOBAHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuHenuit. Oxcuanl. Kiaccudukanus
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEpHbIE) W
HecosneoOpaszyronue. Homenknatypa okcugoB. Du3uyeckue U XUMUUYECKHUE
CBOMCTBa OKCUJOB. [lonyueHne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHmi. PU3MYECKHE W XMUMHYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinor. @usudeckue u
XUMHYECKUE CBOMCTBAa KHUCIOT. Psp aktuBHoctu mertamoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3N4eCKue U XUMHYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEAECICHHUE CONCPKAHUS KUCIOPOAa B BO3AYyXE, MOJYUEHHUE,
coOupaHue, pacrno3HaBAaHUE MW U3YUYCHHE CBOMCTB KHUCIOpOJa, HAOIIOJACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAaKOMJICHHME C oOpa3laMu OKCHIOB W
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHUE, PACMO3HABAHWE U HU3YYCHUE
CBOMCTB BOJIOpoja (TOpeHHe), B3auMojcicTBre Bojgopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIICCTR
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEHW PACTBOPECHHS BEIIECTB
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C  OMNPENEIEHHO
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METaJlJIaMu
(HaTpueM ©  KajublueM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB),

c
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UCCIe0OBaHNEe O0pa3loB HEOPTraHWYECKUX BEIMIECTB PA3IMYHBIX KIIACCOB,
HaOIIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3yueHue B3aumojeicTBua okcuaa meau (ll) ¢ pactBopoM cepHOUM KHCTOTHI,
KHCJIOT C MeETajulaMHd, peaklUWil HEUTpalin3alud, IOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOr0 METajlla JPYTMM W3 PacTBOpa COJU, PEUICHUE
AKCHEPUMEHTANIbHBIX 33/lad MO0 TeMme «BakHelllne KIacChl HEOPraHUYEeCKUX
COEIMHECHUI.

Hepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
ieMmeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIaCCU(PUKAIMKM XUMHUYECKUX 3JeMEHTOB. l[loHsiTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHBIC METAJUIBL,
raJIOreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3zyroT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

[lepnognueckunii 3axoH. Ilepuoandeckas cucTeMa XUMUYECKUX 2JIEMEHTOB /.
N.  MengeneeBa. KoporkomepuonHas u  JiUMHHONEpUoAHass  (OPMBI
[Tepuonnueckoil cucrembl xumuueckux 3nemMeHToB . M. MenaeneeBa. [lepuonas
u rpynmbl. OU3NYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB MEPHOJAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHune
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOR
Ilepuonnueckoin cucremsl [[. M. MenaeneeBa. XapakTepuUCTUKA XUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUsl paauyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMUYECKHX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — y4y€HbIA W
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHus.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oO0pasloB BEIISCTB METAVIOB U HEMETAUIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu




Peanuzanuss MeXNpEeIMETHBIX CBA3€H MpPU M3YYEHHMM XUMUU B § Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX

MOHSATUM, TaK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOR
€CTECTBEHHO--HAyYHOTO LIHUKJIA.

OO0mue ecTeCTBEHHO--HAyUHbIC TTOHATHS: HayYHBIN (akT, TUIoTe3a, TCOPHsl.
3aKOH, aHalW3, CHHTE3, Kilaccu(uKaius, TMepuoIuIHOCTh, HAOI0IeHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, AJIECKTPUYECKUN 3apsl, BEIIECTBO, TEJO.
00bEM, arperaTHoOe COCTOSIHHE BEIIECTBA, ra3, (PU3MYECKUE BEIIMYUHBI, €AUHUIIb]
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadms: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE IOPO/IBL
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckunit 3akoH. Ilepuoandeckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /I.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHU CBOMCTE
XUMHYECKMX OJJIEMEHTOB IIEPBBIX TPEX IIEPUOJIOB, KM, KaJblUs W HX
COCMHCHUN B COOTBETCTBHUU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHJIbI XMMHYECKOW CBSI3U. THUMBI KPUCTAULIUYECKHX
pPeIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMUYECKOU PEIIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxainys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB. XHUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHX
COEIMHEHUM, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XUMUYECKUX PEaKIUi 110 pa3IMYHBIM MpHu3HaKaM (110 YUCTY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEUIECTB, MO TerioBomy 3ddexrty, 1o
W3MEHEHUIO CTEMEHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH xXuUMUYecKOW peaknuu. [loHsTHE 00 0OOpaTUMBIX M
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsIATHe 0 TOMOTeHHBIX M TeTepOTrCHHBIX
peakuusx. [lonstue o karanuse. [loHATHE O XUMUYECKOM paBHOBECUU. DAKTOPHL,
BIIUSIONIME Ha CKOPOCTh XMUMHUYECKOW pEaKIMU U TMOJIOKEHHE XHMHYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  DJIEKTPOHHBIM  OasaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBieHue YpaBHEHUN




OKHCJIUTEIIbHO--BOCCTAHOBUTENBHBIX PEAKIMHA C  HCHOJB30BAHHEM  METO/A
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DJAEKTPOIUTHI U HEAIEKTPOIIMTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C Pa3IMYHBIMUA BHUAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakrum noHHOTO OOMEHa. Y CIOBHS NMPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
MOJHBIE U COKpallI€HHbIE HOHHBIC YpaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpEACTaBICHUN 00 AIEKTPOIUTHUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKUX
BCIIIECTB — METAIOB W HEMeTaUIoB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKilnu
OT BO3JICUCTBUS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUN KHUCIOT, WLIEI0YEeHd M  COJIEW
(BO3BMOXKHO  HCIOJIb30BAHME BHUJEO MATEpUANIOB), MPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX  MPU3HAKK  TMPOTEKaHUS  peakuuii  HMOHHOro  OOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLU]
(ropeHue, peakiuu pa3ioKEHUs, COSTUHEHHUs), PACcTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX PpPEAKIMA HAa HOHBI, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHUMHUYECKHE CBOMCTBA HAa MpPUMEpPE  XJOpa
(B3aUMOJIEHCTBHE C METaUIaM{, HEMeTa/UlaMu, IIesio4amMu). XJIIOPOBOAOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHUE, NpUMEHEeHHE. [leicTBuE
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakKHEWIHMe XJIOpUIBl U HX
HAXOXJCHUE B MPUPOJIE.

O6mas xapaktepuctuka 31emMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CepPhbl. AJUIOTPOITHbIE MOIU(BUKAIINN KHUCIOPOIa
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOIOPO, CTpOeHHE, (PU3HUECKHE W
XUMHYECKHE CBOMCTBA. OKCHUABI CEPhl KAK MPEICTABUTEM KHUCJIOTHBIX OKCHIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME  Kak
MPEACTaBUTENS KJjacca KHUCJIOT U cruernuduyeckue). XUMHUYECKHUE PEaKInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMOJYYeHHUS! CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKIMs Ha




cyiabdpaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIUHEHHMSIMU cepbl (KUCIOTHBIE JOX[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmas xapakrtepucTuka 371eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpoCTpaHEHUE B IPUPO/IE,
(du3nueckue u XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(du3MUecKue 1 XUMUYECKHE CBOMCTBA, MOJy4YeHUE U NpuMeHeHue. Colu aMMOHUS,
uX (pU3NYECKUE U XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasi KHUCIOTa, €€ MOJyueHue, (PU3MUecKkue U XUMHUYECKUE
cBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHEHU(PHUUECKUE).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSAMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHHE BO3AyXa, MHOYBbl U BonoEMOB). docdop.
aoTpornuele Moaupukauuu ¢Gocdopa, puU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dhochopnas kuciora, GU3nYeCKue 1 XUMUYECKUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 31emMeHToB |IVA-rpynmnbel. OCOOEHHOCTH CTPOEHMS
aTOMOB,  XAapaKTEpHBIE  CTEIEHW  OKHUCJIEHUS.  YIJIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKM, pPACIPOCTpaHEHHE B TNPUPOJE, (PU3UUECKHE U XUMUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepoaa B npuponae. OKCUAbl yriepoaa, ux

bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHEC HA JKWBBIE OpPTaHU3MEI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUJIOM
yraepoga (IV), rumoreza r1nobanbHOTO TMOTEIJICHUS KIMMAaTa, TapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUecKue U XMMHUYECKHE CBOMCTBA,
MoJIydeHUEe W TpuMeHeHue. KadecTBeHHass peaknuss Ha KapOOHAT-HOHBI
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM

XO35UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Tra3, He(DTh).
NPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yrierogax — 1 ux
poJiM B JKH3HM YeJOBeKa. MaTepuaabHOE €IMHCTBO OPraHUYECKUX
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, TNOJyYEHHE W
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmume mnpeacTaBieHus o0
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHUIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,




CTEKJIO, IIEMEHT, 0eTOH, xene300eToH. [IpobiemMpl 6€30MacHOTO MCIOIH30BaAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI,
MPOBEICHUE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUJI-MOHBI U HAOJIOJCHUE MPU3HAKOR
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMNE (PU3NUECKHE M XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl H €€  COCAUHEHUSIMU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTiIMBaHUs caxapa Mo ACHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YEHHUE XUMHUYECKHUX CBOWCTB
pa30aBICeHHOI CEpHOM KUCIOTHI, TPOBEICHNE KAUECTBEHHON pPeaKIy Ha Cynbdart-
WOH W HaOJIOJieHWEe TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMJIEHHWE C (U3UUYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCAUHEHHH (BO3MOXKHO MCIOJIb30BaHHUE
BHJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUM, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IpPOBEACHHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U U3YyUYEHHUE MPU3HAKOR
UX TIPOTEKaHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE MOJeei
KPUCTAUIMYECKUX pEIETOK anMasza, Trpadura, d¢yiiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOOUpaHue, paclio3HaBaHUE U W3Y4YEHUE
CBOMCTB YIJICKHCJIOTO Tra3a, MPOBE/ICHUE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT W
CUJIMKAT-MOHbl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJUKATHOW MPOMBIIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUY
ux TmonoxkeHus B llepmomgmueckol cucreMe XuMHYecKux daeMeHtoB [l N.
MenpeneeBa u crpoeHusi atomMmoB. CTpoeHue MeTauioB. MeTajuindeckasl CBSI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJNEKTPOXUMUYECKHMH  psAld
HaMpsHKeHUH MeTaioB. OU3nyYecKkrue U XUMUYECKHUe CBOMCTBA MeTayioB. OO0mwm
CroCcOOBI TIONIy4eHHUSI MeTayioB. [lOHATHE O KOPPO3UM METAIJIOB, OCHOBHBI
criocoObl 3amuThl WX OT Koppo3uu. CmjaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B llepuoanyeckon cucremMe XUMHYECKHX
sanementoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJCHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIbI U

€
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TUJIPOKCUIBI HaTpusi W Kanud. [IpuMeHeHHne mIENOYHBIX METAUIOB WU HX
COCIUHCHUM.

[[lenoyno3emenbpHble METAJUIbl MAarHuii M KaJblMH: IIOJIOKCHHE B
ITepuomnueckont cucreMe xumuueckux aneMeHToB J[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxX0XJAeHUE B IIpupoje. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuneiue coequHeHHs KalblUsl (OKCHUI, THUAPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTonokeHue B [leproindeckoi CuCTeMe XUMHYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoEHHE aToma, HAXOXIACHUE B Ipupoje. DPusnyueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucremMme XMuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoOEHHE aTtoma, HaxXOXJICHUE B mpupoac. DPHU3NYECKHE WU
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI M con xkenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NUYECKUMU
CBOMCTBAMH, H3Y4YEHHE  PE3YJIbTAaTOB  KOPPO3UHM  METAIOB  (BO3MOJKHO
HCIIOJIb30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHA
KIbIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHACOMATEPHUANIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, TPOLECCA TOPEHHUS KEe3a B KUCIOPO/IE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHUANIOB), IMPU3HAKOB  IPOTCKAHUS
KAaYE€CTBCHHBIX PEAKIMK HA MOHBI: MarHus, KUIbLHS, aJIOMUHUS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HaGMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAMU HATpusl, Kalusg UM KalblUs (BO3MOXHO UCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxkueime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM 4YesoBeka. besormacHoe
MCIIOJIb30BaHUE BEILECTB U XMMHUUYECKUX peakiuid B ObITy. IlepBas momoiib mpu
XAMHUYECKHUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKArolel cpeapl (MpelenbHasl I0MyCcTUMAas
KOHIIeHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu




Peanuzanus MeXNpeIMETHBIX CBS3€d NPHU M3YYEHUM XUMUU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCHOJB30BaHUE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX
IIOHSATUM, TAK W MOHATHUM, SIBISAIOIIMXCS CUCTEMHBIMM JUI OTAEIBHBIX IPEIMETOB

€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKANS, TEePUOIUIHOCTh, HAOIIOICHNE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJEJb, SBJICHHE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, SJEKTPUUYECKUN 3apsiji, MPOBOIHUKHU,
MOJyIPOBOJHUKH, AUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAJLTUYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI M3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanwe, OMocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpochepa, MuUHEpadbl, TOPHBIE TOPOJHI,
II0JIE3HBIE UCKOIIAEMbI€, TOIIUBO, BOJAHBIE PECYPCHI.




IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOI'O  OOIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJi¢ OOYYCHHsS XUMUU B CIMHCTBE Y4YCOHOU WM
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUNCKUMMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBEe MpaBUJIaMU U HOPMaMHU IMOBEJEHUA M CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIuyHOCTHBIE  pe3yAbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBAaTbCA CHCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTAUUWA U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA '

[IEHHOCTHOI'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACIECAUI0, NOHMMAaHUs 3HAYEHUS XUMHYECKOW HAyKu B KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOU HHGpOpMaIHe o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMHUM.
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEICTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECCTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOW U JPYrUX  BHUJAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHON JEATENbHOCTU MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]a4, BBHITIOJTHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
W B3aWMOIIOMOIIM B TIpollecC€ OTOM y4eOHOW eATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE IIPEICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH.
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIOLIME
OCHOBY ISl TIOHUMAaHHMS CYIIHOCTA HAYYHOW KapTUHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

ITI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUN 10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBIICHUH,
MO3HaBaTeNbHOM, MHGOPMAIMOHHON M YUTATENbCKOM KYJIbTYphl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOM




JUTEPATypOM, JOCTYNMHBIMH TEXHUYECKUMHU CpPEICTBaMU HHGOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEHHMIO M MO3HAHWUIO, JI0OO3HATENIBHOCTh, T'OTOBHOCTH H
CHOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOW U  HMCCIIEJOBATEIbCKON
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH U YpOBHS OOyuY€HUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pOBbI 00pa3 >KU3HHM, OCO3HAHUE IOCIEACTBHNA M
HENPUATHE BPEIHBIX IPUBBIYEK (YIOTPEOIEHNS aJIKOT0JIsl, HAPKOTUKOB, KYPEHMUS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBWi OE30MACHOCTH TpU  OOpaIleHUuH ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3inyHOTO poja.
YBaXEHUE K TPyAYy U pE3ylbTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUsI MPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYyAIbHOM TPAEKTOPUU MPOAOKEHUS 00pa30oBaHusl C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB U NOTPEOHOCTEM,
yCIEeHOW Mpo(eCCUOHATBHON IEATEIbHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIIeCTBOBAaHUS, IOHMMAaHUE LICHHOCTU 30POBOI0O M
Oe3omacHOoro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHME LEHHOCTH COOJIIOIECHHUS
npaBui 0€30MACHOTO MOBECHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALIUSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4aeMble NMPU MU3YUYEHUU XHUMUH, NI
peleHns 3a/1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOJHON CPEOH, I NOBBIICHUS
YPOBHSI  SKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS Trj00aJbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJeM M MyTed MX pEelIeHUs MOCPEICTBOM METOJ0B XHUMUHU,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJACTBOBAaTbCS UM B II03HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yJNbTaTOB BBIIEISAIOT 3HAYMMbBIC JIJIs
dbopMUpOBaHHS MHPOBO33PEHUSA OOIIEHAyYHble TOHATHS (3aKOH, TEOpHS,
IOPUHLIUII, TUIIOTE3a, (PaKT, cucTeMa, MPOIecC, IKCIIEPUMEHT U APYToe.), KOTOPbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHOM




HAyYHOU KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBHs (TTO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE O0OECHeunBarOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUS TPU OCBOCHHUHU
3HAHUMN: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATUN (BBIICIATh WX XapaKTEpPHBIE
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSMHM), HCIIOJIH30BATh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS M
KPUTEPUH U1l KIACCH(PUKAINMKA XUMHUYCCKUX BEIIECTB W XMUMHYECKUX PEaKIIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYECHHSI,
CTPOUTH JIOTHUUECKHUE pacCyXJeHus (MHIYKTUBHBIC, ACAYKTUBHBIC, TI0 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TpoOIecce TMO3HAHUS TOHATUSA (IPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMH4YecKas ¢GopMmysia U YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEpU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMUUECKUX PEAKIIUML,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIE CBSI3M W
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIIOTE3bI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOpPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOER
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUsA, CIPABOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OICHWBATH MPOTHBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;




YMEHHE MPUMEHSATh Pa3IUYHbIE METOJbl U 3aMpOChl MPHU MOUCKE U O0TOOpE
uHGOpPMAIlMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX I BBIIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, MPUOOPETEHHUE ONbITA B
o0nacTh UCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS HHDOpMaUU ¢
WUIIOCTPUPOBATh pEIIAEMbIE 3aJayl HECIO0XHBIMA CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBAaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXAIOIIEH NPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCHl (B XOA€ Juaiora M (MJIM) JUCKYCCHM) IIO
CylIECTBY  OOCyXJaemMol  TeMbl, (POPMYJIHpPOBATh CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOM
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALMIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITA,
nabopatopHOi pabOThI O UCCIIEI0OBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEOBAaTEIbCKOM  JCATENBHOCTH  IIPU  PELICHUM
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPAWHAIUSA
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSITENIBHO ONPEIEIATh LEIU JAESITEIbHOCTH, IJIaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOI)
NesATEIbHOCTh, BIOUpaTh Hanbosee 3(PpPeKTuBHBIE CIOCOOBI pelIeHUs] YYeOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJIATh WM KOPPEKTHPOBATE
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINOJHEHUU 33JaHUN C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOM LENU, yMEHHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOCHHIO 00S3aTEIbHOIC
COJIep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHbl€ 3HAHUSA, YMEHHUS U CIIOCOObI




NEUCTBUM, crenupudecKkue s TpPeAMETHOW o0mact «XUMHS», BHIIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0 HOBOIO  3HAHWS, €ro HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy o0yueHus B 8 kj1acce npeIMETHbIE PE3YJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX TOHSTHI: aTOM, MOJIEKyJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECE
(oHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHE
OKHUCIICHUS, XUMHUYECKasl peakuus, KiIacCUPUKAIUsl peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, PEaKIUu
oOMEHa, K30~ U SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU 3P(DEKT peakiium,
AIpO aToMa, JJEKTPOHHBINM CJIOW aToma, aToMHasi OpOWTalb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSIPHAs KOBAJICHTHAs! CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEILECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUA W
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XHUMHYECKYI0O CHUMBOJIUKY JUISI COCTaBjeHUS (opmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OTIPEJIENISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKHCIIEHUS  DJEMEHTOB B OWHApHBIX  COCAMHEHUSIX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIACCy COCAWMHEHUN II0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€eHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

packpeiBath cmbica [lepuoamyeckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOJAUYECKON 3aBUCUMOCTH CBOICTR
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTrajipo;

ONMMCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy [lepuoamueckoii
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh I[OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, manbie u
OOJBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS E
tabmuie «llepmomnueckas cucTteMa XuMHYeckux diemeHToB [ H.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB




XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sapa, 001Iee Yuciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY UM COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasl OMUCAHUE MMPUMEPAMHU MOJICKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTQ
COCTaBa, BO3MOXXHOCTHM MPOTEKAHUSI XUMHUYECKUX TPEBPAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAaccChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JMEATeILHOCTH — aHaJIH?
W CHUHTE3, CpaBHEHHE, 000O0IIECHUE, CUCTEeMaTU3alUI0, KIacCU(UKAIIHUIO,
BBISIBJICHUE TPUYUHHO--CJICJCTBEHHBIX CBSI3€H — JJIsl U3Y4YEHUs CBOMCTE
BEIIECTB M XHUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJACHWE, W3MEPCHUE, MOJICITUPOBAHHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeoBaTh  NpaBWJIaM  TMOJIb30BAHUA  XMUMHYECKOM  MOCylod W
7abopaTOpHBIM  000pYJIOBAaHHMEM, a TaKXe IMpaBuUjiaM OOpallleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMHU 110 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O W COOMpaHUI0
razoo0pa3HbIX BEHIECTB (BOJOPOJa M KHUCIOPOJAa), MPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TIOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0230BOM yPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSATUH: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHWUOH, IPOCTOE BEIECTBO,
CI0’KHOE€ BEIIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBS3b, TEIUIOBOU d(PdeKT
peakiuuu, MOJb, MOJISAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJUTHYECKAs] TUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XUMHYECKOE paBHOBEcCHE, OOpaTUMbIE W




HEOOpaTUMbIE pPEaKINH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE U  BOCCTaHOBJICHUE,
AUTOTPOTHs, aM(POTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAf,
MeTaJuInuecKas), KpHUCTAIIMYecKas peméTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKUuH, TMPEIeIbHO JOMYyCTHMAs
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHSATUM W
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBiieHUS (opMyJ
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIINI;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢dopmysaMm, BHJ XUMHYECKO
CBS3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMYecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCIMHEHUM, THUI KPUCTATUIMYECKOH
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuogmueckoro 3axkona J[. WM. Menneneesa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh W XapaKTEPU30BATE
Tabnuynyo Gopmy Ilepuoamdeckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHasg noxarpymnmna (A-rpynma)» U «1no0o4Has
noarpynmna (b-rpynma)», manbie u OOdbIIME TMEPUOABI, COOTHOCHTE
0003HaYCHUS, KOTOpPHIE MMEIOTCS B IEPUOAUYCCKOM Tabiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sAnpa, oOOIIee YHCIO DJJIEKTPOHOB W
pacripefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHHI B
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBYy YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, N0 TEMIOBOMY 3P (HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHMUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME U CHEHUPUYECKUE XUMHYECKHUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, TMOJATBEPXKIasl OIMKUCAHUE
NpuUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI BJEKTPOIUTUYECKOW JHUCCOLUMALMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOIO




oOMEeHa, YypaBHEHHS pEaKIui, MOATBEPKAAOIINUX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3JINYHBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIHi]
MIOCPEICTBOM COCTaBIICHUS SJISKTPOHHOTO OajaHca dTUX PeaKInii;
NIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUA,
BO3MOXKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3IUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0 W MOJSPHYIO Macchl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIIHH;

coOM0JaTe  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH W
7abopaTopHbIM  00OpYy/IOBaHHMEM, a TaKXKe IMpaBuja OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSAMH 10 BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OMBITOB IO TONYyYEHUI0O U COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

NPOBOJAUTH  PEAKIUH, TMOATBEPKAAIOIINE  KAa4eCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYyTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapoonar-, ¢docdar-, cuiaMkar-, cyiabdar-, THAPOKCHU]-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B

BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE OIEpPAllUd MBICIIMTEIBPHON ACATEILHOCTH — aHaJIU?
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMATHU3aIlMI0, BBISBICHHUC
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3YyYCHHUS CBOMCTB BEIIECTB W
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOAbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, JKCICPUMEHT (pealbHBIA |
MBICJICHHBIN ).




TEMATHUYECKOE ITJNTAHUPOBAHUE
8 KUIACC

Ne
n/n

KoaunuecTBO 4acoB

HaumenoBaHue pa3jiesioB U
KoHnTpoJbHbie

TeM MPOrpaMMbl Bcero
padoThI

IIpakTHYeckue
padoTshI

dueKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Paznen 1. HepBOHa‘la.ﬂbHLIe XUMHNYECCKHUC NTIOHATHUSA

1.1

BemecTBa u xuMuueckue
pe€aKuuu

15

XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U
MPAKTUYECKON JESITeIbHOCTH
yeoBeKa

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837c

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

2.1

Bosnyx. Kucnopon. [lonsarue 5

00 okcugax

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

2.2

2.3

Bonopoa.Ilonstue o kucmorax
U COJISIX

Bona. PactBopsr. [Tonsitue 06
OCHOBaHUAX

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

2.4

OCHOBHBIE KJIACCHI 1

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



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

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMHUYEeCKUX daeMeHnToB Jl. U.
Mennene-eBa. CTpoeHue atoma

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.
3.2 OKHUCIIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

bubnnoreka IIOK
https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny

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

PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME



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

9 KJIACC

Pa3zpea 1.

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

BemecTBo 1 XUMHUYECKHE PC€aAKIHH

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

11

[ToBTOpEeHME U yriayOJIeHUEe 3HAHUI
OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca

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

1.2

1.3

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuuii

QHGKTpOHI/ITI/I‘leCKaﬂ Jucconuanus.
XUMHYECKHE pC€aKluu B paCTBOpax

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

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

Hroro no pazgeny

Pasznea 2.

HeMeTanasl M UX cOeTHHEHUS

2.1

OO0mas XxapakTepuCTUKa XUMHUUECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

2.4

OO11ast XapaKTepUCTHKA XUMHUYECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
sneMeHToB VA-Tpynmsl. A30T, Gpochop 1 ux
COEIIMHEHUS

OO0mas XxapakTepuCTUKa XUMHIECKIX

snemMeHToB |VA-rpynnsl. Yriepoa u
KPEeMHHUH M UX COeTMHEHHUS

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Uroro no pazgeny



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO011Me CBOWCTBA METAJLIOB

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

3.2 Baxneime MeTamisl 1 UX COSIUHEHUS

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

Hroro no pazgeny

Pa3znean 4. Xumus 1 OKpysKamomas cpeaa

4.1 BemecTBa u MaTCpHaibl B )KXU3HHU YCJIOBCKA

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

Uroro no pazgeny

PesepBHOE Bpems

bu6nunorexa [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



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

HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer xumuu. Poias XuMuu B 5KU3HU
geJjioBeKa. Teja U BelmecTBa

ITonsaTue 0 MeTOAaX MO3HAHUS B XUMUH

[TpakTrueckas padota Ne 1 «I[IpaBuia
paboThI B 1a00OpaTOPUU U IPUEMBI
oOparieHus ¢ J1abopaTopHbIM

000pyTOBaHUEM

YucTele BemecTBa U CMECH. CnocoOb1
pasacCIICHUA cMmeceit

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

[IpakTnueckas padora Ne 2
«Pa3nenenue cmeceill (Ha npumepe
OYHMCTKH MTOBAPEHHOM COJIN)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

XUMHYECKHUE DJIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

[IpocTeie u cloXKHBIE BEIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas hopmyia. BaaeHTHOCTB
aTOMOB XMMHYECKUX 3JIEMEHTOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

OTtHocuTeNbHAS aTOMHAs Macca.
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca
MaccoBast 10711 XUMHUYECKOTO
3JIEMEHTa B COCIUHEHUH

KomnuectBo BemecTsa. Moib.
MousipHast macca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230

dusndeckre U XUMUYCCKUE SIBICHUS.
XuMuYecKas peakius

[Tpu3HaKu U YCIOBUS MPOTEKAHUS
XUMHAYECKHX PEaKIHi

3aKOH COXpaHEHHUs MacChl BEIIECTB.
XUMHUUECKUE YPaBHEHHUSI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d37fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

Breraucnenus KOJINYECTBA, MaCChl
BCIICCTBA IO YPABHCHUAM XUMHYCCKUX
peakuuii

Krnaccudukanus XuMHUECKUX peakiui

(coenuHeHus, pa3IoKeHHUS,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O0o0meHue u
CUCTeMaTH3aIHsl 3HAaHUH
Kontponbnas padota Nel o teme
«BerecTBa 1 XUMUYECKUE PEAKITUN»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4290

Bo3nyx — cMmech razos. Coctas
Bo3ayxa. Kucinopoa — snemeHT u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

®dusnuecKkue U XUMUYECKHE CBOWCTBA
KHUCJIOpoJia (peaKkuu OKUCIICHUS,
ropenue). [lonstue 06 okcumgax

CriocoOsl MosTy4eHus: KUCI0poia B
1abopaTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

TennoBoi 3 PexT XuMUIeCKoM
peaKIyu, TIOHSATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- U
SHIOTEPMHUECKUX PEAKIIUAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

TorumBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3lyXa, CIOCOOBI €ro
IPEJOTBPALLICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4c4a

[IpakTuueckas pabora Ne 3 o Teme
«[Tomyuenue u cobupanue Kucioposa,
M3y4YEHUE €r0 CBOMCTB)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

Bonopon — anemeHT u npoctoe
BelecTBO. Haxoxaenue B npupoje
du3znuecKrue 1 XMMUYECKHE CBOMCTBA
Bojopoaa. [IpumMenenne Bogopoaa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

IlonsTHe 0 KMCIIOTaX U COJIAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

Crioco0bI TTOTy4eHHsT BOAOPO/Ia B

nabopaTtopuu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas pabora Ne 4 o Teme
«ITomyuenue u cobupanue BogopoJa,
W3y4YEHUE €r0 CBOMCTB)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MoutsipHblii 00BEM ra3oB. 3aKOH
ABorazipo

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542e

Brruucienns o0béMa, KOJIMYECTBA
BEILIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienus o05EMOB ra3oB MO
YPaBHEHUIO PEAKIIUM Ha OCHOBE 3aKOHA

00BEMHBIX OTHOLLIEHUI I'a30B

dusnueckre U XUMHUYECKHE CBOMCTBA
BOJBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. [Touarue 00
AHAUKATOpax

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59e2

Bopna xak pactBoputens. Hachiennble
Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
JI0J1s1 BELIECTBA B PaCTBOPE

[TpakTruyeckas pabora Ne 5 o Teme
«[IpurorosieHne pacTBOpoB ¢
ONpeAcIEHHON MacCOBOM 10er
PacTBOPEHHOTO BEIIECTBAY

KonTtponbHast pabota Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

bubmuorexa [JOK
https://m.edsoo.ru/ffod5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

Oxcuppl: cocTaB, KiacCupUKaLus,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHIIOB

OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHMI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

Kucnorsl: coctas, knaccudukanus,
HOMEHKJIaTypa

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA
KHCJIOT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2

Conu (cpeanue): HOMEHKIATypa,
CHOCOOBI MOTYyYEHUS, XUMUYECKHE
CBOICTBa

bubmuoreka [JOK
https://m.edso00.ru/00ad9474

[IpaxTnueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEeIUHEHUN)

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c

I'enernueckas cBsI3b MEKy KilacCaMu
HEOPraHWYECKUX COCIUHEHUIN

O000I1IEHNE U CUCTEMATHU3AIMS SHAHUI

KonTtponbHast pabota Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX

coenHeHun"
[TepBbie TOMBITKY KIAaCCHPUKAITUT

XUMHYECKHUX 3JIeMEHTOB. [loHATHE O
rpyniax CXOAHbIX 3JIEMCHTOB

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a5C

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb?

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

[Tepuonnuueckuii 3aKOH U
[Iepuoanueckas cucreMma XUMHYECKUX
anemenToB [I. 1. Menaeneera

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52¢

[Iepuonsl, rpynmsl, MOATPYIIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonbl

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

CtpoeHue 3J1eKTPOHHBIX 000J0UeK
aTOMOB 3J1eMeHTOB [lepuoanueckoit
cuctemsl /[. 1. MenaeneeBa

XapaKTepUCTUKAa XMMUYECKOT O
3JIEMEHTA T10 €r0 IOJIOKEHUIO B
IIepnonnueckoii cucreme /1. Y.
Meneneena

3unauenue [lepuoanueckoro 3akoHa st
pa3BUTHUA HAyKU U npakTuku. /. W.
MeunpneneeB — y4€HBIM, IEJArOT U
rpak1aHuH

9H€KTp00TpI/IHaTCJII>HOCTB aTOMOB
XUMHNYCCKHX 3JICMCHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bubmuorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

HMonnas xumudeckas cBs3b

KoBanenTHas MnoJrsipHad XUMHUYCCKasA
CBA3b

bu6mmorexa [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

KoBanenTHas HEMOJIsIpHad XUMHUYCCKasA
CBA3b

CreneHb OKUCICHUS

OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

OKHCIUTEIN U BOCCTAHOBHUTEIN

KonrtponbHast padora Ne4 o reme

bubmuorexa [JOK
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
https://m.edsoo.ru/00adae28

bu6mmoreka [JOK
https://m.edsoo.ru/00adb07€

bu6mmoreka [JOK
https://m.edsoo.ru/00adb07€

bu6mmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenue aroma. XMMHUUYECKasi CBS3bY

https://m.edsoo.ru/00adb48€

66

67

PesepBubIil ypok. O600111IeHIE 1

cucCTeMaTHU3alusd 3HaAaHUN

PesepBubIil ypok. O600611eHIE 1
crCcTeMaTH3aIus 3HaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb?

68

PesepBHelit ypok. O000IICHHE 1
cucTeMaTu3auuvs 3HaHUI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME



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

9 KJIACC

Ne

/i Tema ypoka

[lepuoauueckuii 3aK0OH.
[Tepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenpaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOICTB XMMHYECKUX DJIEMEHTOB
MEePBBIX TPEX MEPUOIOB
Knaccugukanus 1 HoMeHKIaTypa
HEOPTraHWYECKUX BEIIECTB

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59¢

bubmuorexa [JOK
https://m.edsoo.ru/00adb6be

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

Buaer XuMHU4YeCKOI CBSI3U U THUITBI
KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yrirybiaeHne 3HaHUil
OCHOBHBIX Pa3/IeoB Kypca § Kiacca»

Knaccudukanus XuMHuecKux
peaKkLMii Mo pa3auyHbIM MIPU3HAKAM

bubmuorexa [JOK
https://m.edsoo.ru/00adbac6

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

ITonsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [IoHATHE 0 TOMOTEHHBIX U
TeTEPOre€HHBIX PEAKIMIX

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

[ToHsiTHE O XUMHUYECKOM PaBHOBCCHHU.

@DakTOpHI, BIUAIOIINE HA CKOPOCTh
XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'0 paBHOBCCHUS

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakuuu

Teopust 37EKTPOTUTUYECKON
muccouuanuu. CHibHbIE U cialble
AIEKTPOIUTHI

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

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

HNounble ypaBHEHUS peaKInid

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAaHHH B CBETE MPEACTaBICHUI
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI

bubmuoreka [JOK
https://m.edsoo.ru/00add44¢

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d¢

XUMHYECKHE CBOMCTBA COJIEH B CBETE
IpeJICTaBICHUM 00
3JICKTPOJIMTUYECKON JUCCOIHAITIHI

bu6mmorexa [IOK
https://m.edsoo.ru/00add8bz

[TonsTne o runponuse conen

bu6mmorexa [IOK
https://m.edsoo.ru/00add9d4

O0001IEHNE U CUCTEMATA3 AL
3HAHUH

[TpakTnyeckas padora Ne 1.

«Pemrenne OKCIICPUMCHTAJIBHBIX
3agaq»

Konrtponsnas padora Ne2 o teme
«OIIEKTPOJINTUYECKAS TUCCOLNALIMSL.
XVMHYECKUE PEAKIIMH B PACTBOPAX)»

OO0mrast XxapakTepUCTHKA raJIOr€HOB.
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE
XJjopa

bubmuorexa [JOK
https://m.edsoo.ru/00addd1z

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

Xmoposogopoa. CoJisiHast KUCIO0Ta,

bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHE CBOMCTBA, MOTYYCHHE,
MIPUMEHEHUE

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

[TpakTuyeckas padora Ne 2 o Teme
«Iomydenue COIAHON KUCIIOTHI,
M3y4YEHUE €€ CBOUCTBY»

BbruuciieHus mo ypaBHEHUSIM
XUMHYECKHX PEaKIUii, €CIIi OJIUH U3
peareHToB JIaH B U30BITKE

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymmsl

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

AmoTponHble MOIU(UKALIUY CEPBHI.
Haxoxnenue cepel u €€ coeqMHEHU N
B IpUpojie. XUMUUYECKUE CBOMCTBA
cepbl

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

CepoBoaopo1, CTpOCHHUE,
¢duznyecKkue 1 XuMUYECKHe CBONCTBA
Oxcuppl cepbl. CepHast KHCIIOTA,
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEHNE

XUMHUUYECKUE PEAKIIUH, JIeKAILUE B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
MOJIYYEHUS] CEPHOU KUCIIOTHI.
XUMHUECKOE 3arpsi3HEHUE
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl

Brruncnenue maccoBoil 1011 BbIXOa
MPOJIYKTa Peakluu

bubmuorexa [JOK
https://m.edsoo0.ru/00ade802

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

OO61as xapakTepUCTHKA 3JIEMEHTOB

bu6mmoreka [IOK



https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00ade64a
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA, MOJyYeHUE U
npUMEHEHHE

bubmuoreka [JOK
https://m.edso0.ru/00adf004

[TpakTrueckas padota Ne 3 o Teme
«ITonydyenune aMmmuaka, u3yueHue ero
CBOWCTB»

A3oTHas KucioTa, e€ Gpusndeckue u
XUMHUYECKHE CBONCTBA

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

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

Hcnonp30BaHre HUTPATOB U COJIEHN
aMMOHMS B KAYECTBE MUHEPAJIbHBIX
ynobpenuii. XumMuueckoe
3arpsi3HEHUE OKPYKaroUIel CpeJibl
COCJIMHEHHUSMH a30Ta

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

®docdop. Oxcua pochopa (V) u
docdopnas kucnota, pusndeckue u
XUMHUYECKHE CBOMCTBA, MOy4YCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

Hcnonws3oBanue ¢pocdaros B
KayecTBE MMUHEPAJIbHBIX y100pEeHUI.

3arpsi3HeHue NPUPOJHON CpeIbl
docharamu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

Yraepon, pacipocTpaHEeHHE B
npupoe, Gu3nYecKue 1 XUuMHUYECKHe
CBOICTBA

OKCI/II[BI yriepoaa, ux (I)I/I3I/IHCCKI/IC n
XMMHYECKHE CBOMCTBA.

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

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKosorunyeckue npoodIeMsl,

CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

VYroabpHag KUciioTa U €€ coJin

bubmuoreka [JOK
https://m.edso0.ru/00ae006¢

[TpakTuyeckas padora Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa.
KavecTBenHas peakius Ha KapOOHaT-

n

HOH

bubmuoreka [JOK
https://m.edso0.ru/00ae027¢

[lepBoHavabHBIC TOHATHUS 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSAX YIIIepoaa

Kpemuuii u ero coenuHeHust

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

[TpakTrueckast padorta Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Baxxueinme HeMeTalIbl U UX
COCTUHCHHUS

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

Konrtponsnas padora Ne3 o teme
«BakHeimne HeMeTaJJIbl U UX
COEJITMHEHUS»

OO61mas xapakTepUCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.
Merannuueckas CBs3b U
METAJNTNYECKask KpUCTATMYECKast
pemérka. @u3nvecKre CBOMCTBa
METaJUIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMUYECKUN P
HaIPSHKEHUN METaJNIOB

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

bubmuorexa [JOK
https://m.edso0.ru/00ae103e

bu6mmoreka [JOK
https://m.edso0.ru/00ael1156



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

O0611me crnocoObl MoTy4eHHs

MeTaiuioB. CruiaBel. Beraucienus mo
YpaBHEHUSM XUMHUYECKUX PEAKIINH,
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
MIpUMECHU

ITonsarue o KOppO31uHU METAJIJIOB

[Ieno4nble METAIBI

OKcuabl ¥ THAPOKCUJIBI HATPUS U
KaJus

bubmuoreka [JOK
https://m.edsoo.ru/00ael1156

bubmuoreka [JOK
https://m.edso0.ru/00ael278
bu6mmoreka [IOK
https://m.edsoo.ru/00ael4h2
bu6mmorexa [IOK
https://m.edsoo.ru/00ael4h2

[IlenouHoO3eMeNIbHBIC METAJIIIBI —
KaJIbIIUA 1 MarHui

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

Bakueiinme coefMHEHNS KaJIbIUS

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

O0001IeHNE U CUCTEMATA3 AL
3HAHUH

JKEcTkoCTh BOIBI U CIIOCOOEI €8
YCTpaHEHUS
[TpaxTrueckast padota Ne 6 o Teme

"YKECTKOCTL BOABI 1 METOEI €6
ycTpaHeHHs"

bubmuorexa [JOK
https://m.edso0.ru/00ae1886

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

ATTOMUHUN

AMpoTepHbIe cBONCTBA OKCHA U
TUIPOKCHUIA

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

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

Kemneso

bu6mmoreka [IOK
https://m.edso0.ru/00ael1d8€



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

OKCHIBI, THIPOKCHIBI M COJIH JKeje3a
(1) u xene3a (111)

bubmuoreka [JOK
https://m.edso0.ru/00ae35e6

O00011eHUE U CUCTEMATU3 AL
3HAHUH

[TpakTuueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIILHBIX 3aa4 10 TeMe
«BaxHeume MeTaJlIbl U UX
COCTMHEHUS»

Bbruucnenus no ypaBHeHUsIM
XMMHUYECKHX PEaKLuil, eciii OJJUH U3
peareHToB J1aH B U30BbITKE WK
COJEPXKUT IpUMecH. Beruucienus
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu

O00011IeHNE U CUCTEMATH3AINS
3HAHUHU

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

bubmuorexa [JOK
https://m.edsoo.ru/00ael75C

KonTponbnas padota Ne4 o teme
«BaxHel1me MeTajuIbl U1 UX
COEIMHEHU

BemectBa u marepuansl B
MMOBCEAHEBHOM XKU3HU YCIOBEKA
XUMHUECKOE 3arpsi3HEHUE
OKpYXKarolleu cpebl

Ponp xumuu B perieHun
IKOJIOTHUYECKUX MPOoOIeM

bubmuorexa [JOK
https://m.edsoo0.ru/00ae3f50

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [IOK
https://m.edso00.ru/00ae427C

PesepBHbIil ypok. O0001ICHNE U
cHUcTeMaTU3alus 3HaHUI

PesepBHelit ypok. O6001ICHHE U

bubmuorexa [JOK
https://m.edso0.ru/00ae0d0a

bu6mmoreka [JOK



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

CUCTEMAaTHU3alus 3HaAHUI https://m.edsoo.ru/00adb33c

PesepBHbIil ypok. O0001ICHNE 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
TEXHOJIOITMYECKHUE KAPTbBI 1 KOHCIIEKTBI YPOKOB.IIOCOBUE JIJIA

YUUTEJIA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET. YMHBIA TPEHAKEP JJ151 IOBBIIEHU S

OIIEHOK (MHTEPHET).OBJIAKO 3HAHUM -UHTEPAKTUBHBIE

YPOKH U IU®POBBIE TOMAIIHBIE 3A/IAHUAL.




