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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (eaepanbHOil pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHI OOYYAIOMIMXCSA CpPEACTBAaMHU y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TeMaM MpPOrpaMMbl O XHUMHH, OINpPEAEIseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUUMXCs, OMNpPEAeNsieT BO3MOXKHOCTH TMpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTebHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHUsA, a Takxke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBLHON JEATETHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CJIYKUT OCHOBOW i1 (POPMHUpPOBAHUS MHPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM YCTOWYMBOI'O pPa3BUTHS YETOBEYECTBA — CBHIPHEBOM, JSHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(HEeCCUOHATBHOM 1eATeIbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
COJep)KaHMsl ~ y4eOHOro  mpeaMeTa, KOTOPBIM  SIBISIETCS  MEJaroruyecku
aJanTHUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMHUH Ha ONpPEeTIEHHOM dTare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0011I€eT0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUIUMHCSI CUCTEMBI IEPBOHAYAIBHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHITUN
OpPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MPOrpamMMbl MO XUMUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakiuu. O0e 3TU CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEOBATENBHOIO PA3BUTHS 3HAHUNM HA OCHOBE TEOPETHUUECKHUX MPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUYE€HUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TIPEACTaBICHUM 00 DJICKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYyromy, BBITIONHAS (GYHKIIUA OOBSICHEHHWS W TMPOTHO3HPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOT'0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNS O XUMHYECKOM COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW NpPHUPOAbI, LEHHOCTHOTO OTHOILICHUS K HAYyYHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YEeOHBIX mNpeaMeToB: «OKpYyKaIomuid MUp»,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUPOBAHME 3HAHUM OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JESATEIbHOCTA YEJIOBEKAa M KAaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMbBl XHMHYECKHX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKUX PeaKinid, B (OpMUPOBAHUH U PA3BUTUU TIO3HABATEILHBIX YMCHHUHA U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H Yy4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaYCHHE MTPUOOPENH TaKUe TENH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

—  HampaBJIICHHOCTh OOYyYEHHS Ha CHCTEeMAaTH4ecKoe MpHuoOIeHne
o0yJaromuxcss K CaMOCTOSITENbHON IMO3HABATEIILHON JESTEbHOCTH, HAaYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS M CaMOIO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KIJIFOUEBBIX KOMIICTEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, WCIOJIb3Ysl 3HAHWUS U ONBIT, MOJYYCHHBIC MPU W3YUCHUU
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTINITAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO 4YacoB, OTBEACHHBIX IS W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, coctasiser 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XMMUK B KU3HHU YEJIOBEKA. XUMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U COKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysa. BajJeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BeniectBa. Moiib. MossipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKoH COXpaHEHHUS MacChl BEIIECTB. XHUMHYECKHUE ypaBHeHHs. Kiaccudukarus
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeNla ¢ KUCIIOTOMN) SIBJICHUM, HAOJI0ICHUE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus, pa3joKeHUE THIPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4eHHE CTIIOCOO0OB pa3feICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puibTpOBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYEHUsI KHUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyropopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MossipHbiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbL. Boma kak pactBoputenb. PacTBOpbI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4delloBeka. KpyroBopoT Boabl B MPUPO/IE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpaszyromue. Homenkinarypa okcupoB. duzmueckne M XUMHUYECKHE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus kucnor. Homenkinarypa kucior. Ousnyeckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoct MetamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBs3b MEXK]Y KJIACCAMU HEOPTAaHUYECKHUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPENIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYYEHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (mokapa), O3HAKOMJIEHHME C oOpa3laMH OKCHIIOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJEIOBaHHE OCOOCHHOCTEHW pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAxX KHUCIOT U IIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpalu3aluy, IOJIy4YEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjla JAPYTMM U3 PacTBOpPA COJIH, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemMenToB JI. U. MengeseeBa. CrpoeHne aToMoB. XHMH4YECKasl CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yioT aMm(pOTEPHbIE OKCUIBI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. DU3NYECKUM CMBICT MOPSAKOBOIO HOMEpPAa, HOMEPOB IIEpUOJA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA 110 ero nonoxkeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Haykh MU npaktuku. . M. MenneneeB — yd€HbI U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHusi.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuyeckuii IKCnepumMenm:

U3y4eHHE 00pa3lloB BEHIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSTUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAYYHBIN (paKT, TUIOTE3a, TEOpuUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuKa: marepus, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: ¢orocunres, aApixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, Kalus, KalbLHUs H UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEPMOXUMHUUECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusax. llonsatue o xkaranuse. IlonsTue 0 XuMu4eckoM paBHOBeCUU. PaAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TMOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKkuum. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI €  HMCIOJIb30BAaHUEM  METOJIA
AJIEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oomMeHa. Y CiaoBuUsl MPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (DAKTOPOB, HCCIEIOBAHUE AIEKTPOIPOBOIHOCTHU
pacTBOpPOB  BEIIECTB, MPOLECCA AUCCOLMALMHA KHCIOT, LIENOYEed M COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMEe oOcaJKa, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KWCIOTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, NMpUMEHEHHUe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHEe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (¢uU3MYECKHMe M XHMHUYECKHE CBOWcTBa (00mIMEe Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, pacCIpOCTpPaHEHHE B MPUPOJIE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X QU3MYECKUE U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMu4ecKoe 3arpsi3HeHHE OKPY Kalolleld Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue pochaTtoB B KaUeCTBE MUHEPATIBHBIX YA0OPEHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpynmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a rino0anbHOrO MOTEIUIEHUS KIMMaTa, NapHUKOBBIM
addext. YronpHas Kuciaotra U €€ colid, uX PU3nuecKue U XUMHUYECKHUE CBOICTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUIIEH, dTaHOJ, TJIMLIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKH BaXKHBIX BEIECTBAX: KHUpaX, OeNKaX, YriieBoJiax — U ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoenuvHeHUss KpeMHHs B mnpupone. OOmme mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHON peakiu Ha Cyib(ar-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3UYECKHUMU
cBoiicTBaMu a3ora, (ochopa M HX COENMHEHHIN (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBHIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTHI C MEIBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOTa3a, MoJyuyeHue, coOMpaHue, pacrlo3HaBaHUE U HU3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaUeCTBEHHBIX pEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEMIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHeuime HeMeTaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxeHus B llepuognueckon cucreme Xumuyeckux »diemeHtoB JI. .
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocOOBI 3amuThl UX OT Kopposuw. CriaBel (CTallb, YyryH, JIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anemeHntoB JI. M. MenneneeBa, CTpo€HHME MX aTOMOB, HAXOXJEHUE B NPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIbl U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B TIpupoae. PU3NUeCcKrue U XUMUYECKHE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIIOMUHUN: TIOJIO)KE€HUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. W. MenneneeBa, CTpoeHUE aroma, HaxOoXAeHHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THApOKCHIbl U comu xxenesa (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WOHBI: MAarHus, KaJblWs, ATIOMUHUA, [IMHKA, JKEJie3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHUM HWOHAMHM HaTpus, Kajdusl W KalbliUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas I0MyCTUMAs
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3ydeHHe o0pa3lloB MAaTEepUANOB (CTEKIJIO, CIUIABbl METAIJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzammsi MEXIpPEAMETHBIX CBS3CH NMPU HM3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS dYepe3 HCIOJIb30BAaHHE KaK OOIMMX eCTeCTBEHHO-HAaYYHBIX
MOHATHM, TaK W MOHSATHUM, SBJISIOMIMXCS CUCTEMHBIMH JUIS OTJCIBHBIX IPEIMETOB
€CTECTBEHHO--HayYHOT'O ITUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSATHSA: HAY4YHBIM (DaKT, rUmores3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKALUI, TMEePUOJAUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, HW3MEPEHHE, MOJelb, SBICHUE, TAaPHUKOBHIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

dusnka: MaTepus, aToM, O3JEKTPOH, TPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUECKUN 3apsi, MPOBOJHUKH,
MOYIPOBOAHUKH, JIUIJCKTPUKUA, (POTODIEMEHT, BEMIECTBO, TEI0, O0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATTHYECKAS
pemérka, ciuiaBbl, (GU3NYECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJTHIIE.

buomorus: ¢dorocuHTe3, ApIxaHue, Omocdepa, IKOCHUCTEMa, MHHEPAIBHBIC
yIOOPEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIEHBIC BEIECTBA.

I'eorpadust: armocdepa, rtuapochepa, MUHEpaATbl, TOPHBIE IOPOIHI,
MOJIE3HBIEC MCKOIAeMbIE, TOIIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUS XMMUU B E€IUHCTBE y4eOHOU H
BOCIIUTATENIbHON JESITEIbHOCTU B COOTBETCTBUU C TPATUIMOHHBIMH POCCUMUCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, HPUHSATHIMH B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yabTaThl  OTPAXalOT  T[OTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATBhCSI CHUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAMK U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

[IEHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY
U HAy4YHOMY HACJe[Mi0, TOHUMAHHsS 3HAYEHUS XUMUYECKOW HAyKU B SKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIOCOOHOCTH BIIANIETh JOCTOBEPHOW HH(pOpMAIHEH O
MepPeOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOHM JA€ATEIbHOCTH NpU
BBITIOJIHEHUM Y4YEOHBIX, TMO3HABATENbHBIX 3aJlay, BBIMOIHEHUA XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpollecce JTOW Yy4yeOHOM JesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUWE U TIIOCTYNKH CBOMX TOBapHUIlE C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XHMMUYECKOW pPEaKIuw,
COOTBETCTBYIOILIHE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABIISIOLINE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS MPUPOJbI, B3aUMOCBSI3SX YEJIIOBEKAa C
IPUPOJHON CPEO, O POJIM XMMUU B MO3HAHUU dTUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIE MOTHUBBI, HAIPABICHHbIE HA MOJYyYE€HUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYphl, B TOM YHCJE
HABBIKOB CaMOCTOATENBHON paboThl C Yy4YeOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYpOr, JIOCTYIMHBIMH TEXHUYECKHUMH CpPEJICTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCT K  camMo0Opa3oBaHUIO, TMPOEKTHOW W  HCCIEIOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HHW, OCO3HAHWE TOCIEACTBUUA W
HENPUITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS aJKOTOJIsl, HAPKOTHKOB, KypeHusi),
HEOOXOJIUMOCTH  COOJIOJICHUSI TPaBWJI OE30MacHOCTH TMPU  OOpAIlCeHUU C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAY U PE3ylbTaraM TPYAOBOU NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBAHMS, MOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
O0e3omacHOoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPH M3YYCHHH XUMHH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH MPUPOHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOT0 MBIILJICHUS, YMEHHUS PYKOBOJCTBOBAThCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUST MHPOBO33pEHUsI  OOIIEHAy4YHbIE TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (DAaKT, CHCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpbIE€ 0OECIEeYynBalOT (QopMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEJIBHOMY IIJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIINUICHUS TPU OCBOCHUU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBAaTh B3aWMMOCBS3b C JIPYTMMHU TOHSATHUSMHM), HCIOJIH30BATh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (PAKTOB U SIBIIEHWH, BRIOUpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAUA XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEaKIUH,
YCTaHABJIMBATh TMPUIMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TMPOIECCE TMMO3HAHUSA TOHATHS (MPEIMETHBIE U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISBIAThL M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCAX U SIBJICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI TI0
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONBITa 10 IUIAHWPOBAHUIO, OPraHW3allMM W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEHuEe HaOJIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpOJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3ITUYHBIX BUIOB U ()OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl WHTepHETa), KpUTUYECKH OIEHUBATH IPOTUBOPEUYUBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONMPEAEIEHHOT0 TUIIA, TPUOOPETEHNE OMNbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BaHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOr0 XO35IMCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYKAIOIIEH IMPUPOIHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImecTBY  OOCyXmaemMoul TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  MPEICTaBIATh  IOJNYYEHHBIE  PE3YJbTaThl  IO3HABATEIBHOMN
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TPU  PEUICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JEHCTBHM, OIPEIEIICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTD, BHIOUPATh HarbOonee d3(PPeKTUBHBIC CITOCOOBI pEIIeHUsT yUeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTYYEHHsI HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHOW pabodeil mporpaMMoHu,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEbHOCTA MO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy o0yuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAST M HEOJAHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, AK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU 3((EKT peakiinm,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS W HEIMOJSpPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpolLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJNIB30BAaTh XHWMUYECKYI0O CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIAcCy COEAUMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbich Ilepuoguueckoro 3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHAa ABOTraapo;

e ONHUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpymnmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjipa, 00lliee Yhcio 3JIEKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XMMHUYECKHUE 3JIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOr'0 D3JEMEHTa 1o QopMyIe
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHeHHUEe, 0000IIeHHEe, CHCTeMAaTHU3aluio, KilacCu(UKaluio,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl M3YyYEHHS] CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

CleIoBaTh  IpaBWJaM  I[IOJIb30BaHUSI  XUMHUYECKOM  MOCylIOoM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpOJa), INPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MAacCOBOM JOJIEM PaCTBOPEHHOI'O BEHIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy o0yuenus B 9 kiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX MOHSATHWA: XHUMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilus, XUMUYECKasi CBsI3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HEOOpaTUMBbIE peaKIUuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHWE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHYECKON pEaKlHUH, NPEAEIbHO IOMYyCTUMAas
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3apsij MOHA M0 XUMUYECKON (opMyIe, XapaKkTep Cpeabl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBAaTh €ro IMOHMMAaHHE: OIKChIBATh W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYNI C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBY YYACTBYIOIIUX B pEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEC XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEPKAAS OIKHCAHUE
pUMEpaMU MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIISCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIINi;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOr0 »JJeMeHTa 110 (dopmyJe
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe INpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSAMU TI0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapOonat-, ¢ocdar-, cuIMkKaT-, Cyibdar-, TUAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHEe, CHUCTEeMaTU3allui0, BbBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMii, eCTeCTBEHHO-HAy4YHBbIC METOIbl TIO3HAHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



HUcnoas3oBanue odopynosanuss TOYKHU POCTA

OcHanienue ajs u3y4eHusi XMMUH MPECTABICHO B BUE
JE€MOHCTPALIMOHHOT'0 000PY/I0BaHUs, KOMIUIEKTa XUMHUUECKUX PEAKTUBOB C
HEO0OXOIMMBIM 000PYIOBAaHUEM U3 O0IIETO KOMIUIEKTa OCYAbl U 000PYI0BaHUs
JUISl Y4€HUYECKUX OIBITOB M KOMIUIEKTA KojuieKuuii. Kpome Toro, npu nzyueHun
XUMHH UCTIOJIb3YETCs 00111ast Isl €CTECTBEHHO-HAYUYHOT' 0 IIMKIIa HudpoBas
nabopartopus, a Takke HUQppoBas 1a00paTopus Mo XUMUHU (KaK JOMOJIHUTEIbHBIN
AJIEMEHT AJIs1 YIIIyOJIEHHOTO U3yUYEHUs] XUMUN).

JleMOHCTpallMOHHBIN SKCIIEPUMEHT SIBJISIETCS] BAXKHOM YaCThIO 00yUYeHUs
XUMHHU. 31€Ch BaXKHO TOMHHTD, YTO TP €r0 MPOBEACHUN 00A3aTEIBHO JOKHbI
OBITH COOJIIO/IEHBI BCE HEOOXOIUMBbIE ATATIbI:

MOCTAaBKA LIETU IKCIIEPUMEHTA,

OINMKMCaHKE HEOOXOIUMOTO /IJIS €r0 BBIIIOJIHEHUSI 000pPYI0BaHUS U PEAKTHBOB,

TUTAHUPOBAHUE MOPSIIKA IPOBEACHNUS,

OIMCAHKME UCXO/IHBIX BEIIECTB,

MPOrHO3UPOBAHUE OKUIAEMBIX B PEAKIIMOHHON CMECU U3MEHEHU U
pE3yNbTaTOB SKCIEPUMEHTA,

OMHMCAaHUE U3MEHEHUH, TPOU3OIIEAIINX C BEIIECTBAMH,

(opMyIMpOBKa BBIBOJIOB U3 SKCIEPUMEHTA,

CO3/1aHHME PUCYHKA SKCIIEPUMEHTAIBHON YCTAHOBKHU M COCTABIICHUE
YPaBHEHUSI pEAKLIUH.

B npouecce npoBeaeHust AEMOHCTPALUi, yYalMecss OCBAaUBAIOT 3TAIIbI
IPOBEJICHUS ONBITA, MOATOMY HamboJsiee 3(h(HEKTUBHBIM SBJISETCS HE IPOCTOE
OIKCAHUE OIBITA YUUTEIEM, a UCTIOJIb30BaHUE IBpUCTHUECKON Oecersl. [Ipu
pean3aluy Takoro ClieHapus Jake He OUYEHb CIIOKHBIN OIBIT 3aHUMAET JIOBOJILHO
MHOr'O BPEMEHH, HO CJIE€I0BAHUE EMY MTO3BOJISIET 00ECIIEYUTh TOHUMAHKE
00y4aroUMMHUCS PUEMOB HAYYHOI'O TO3HAHUS U UCIIOJIb30BAHUE UX YKE B
CaMOCTOSITETILHOM IEATEIbHOCTH B MIPOLIECCE YUEHUUECKOro akcnepumenTa. Ha
HaYaJIbHOM 3Tane u3ydeHust Xumuu (B 8 - 9 kinaccax) IMEHHO TaKOW MOAXO/]
MO3BOJISIET IOCTUYb MAKCUMAJIbHOM 3(P(EKTUBHOCTH OT POBEICHHUS
1a00paTOPHBIX U MPAKTUUYECKUX padoT, a Takke chOPMHUPOBATH Y yHAITUXCS

OTBCTCTBCHHOC OTHOIICHUC K SKCIICPUMCHTY.



BaxxHelmuM HarpaBJIEeHUEM KaK JEMOHCTPALMOHHOIO, TAK U YYEHHUYECKOTO
HKCIIEPUMEHTA JOKHO CTAaTh MCIOIb30BaHUE IIUPPOBOIl 1abopaTopun, KOTopas
MO3BOJISIET OPraHU30BaTh XMMUUECKUHN IKCIIEPUMEHT Ha MPUHIIMITHAIBEHO HOBOM
YpOBHE, IEPEUTH OT KAYECTBEHHOU OLIEHKH HAOJI0/1aeMbIX SBJICHUN K CUCTEMHOMY
aHaNIM3y KOJMYECTBEHHBIX XapakTepucTuk. [Ipu padote ¢ naTunkamu nu@poBoi
nabopaTopuu o0ecreynBaeTcsa aBTOMaTU3UPOBAHHBIN cOOp M 00pabOTKA TaHHBIX,
XOJ] 3KCTIEpUMEHTa MOXKET 0TOOPaXKaThCs B BUJE TPaPUKOB UM TOKa3aHUM
npuOOpPOB, a PE3yNIbTATHl HIKCIIEPUMEHTOB MOTYT COXPAHSITHCS JJIUTEILHOE BPEMSI.
Haubonee akTyanbHBIM AJ11 XMMUU SIBJISIETCS MEPEXO K KOIMYECTBEHHBIM
XapaKTEepUCTUKAM, KOTOPBII MOKHO NMPOMJUTFOCTPUPOBATH CIAEAYIOIIUMU
IpUMEpPaMHU: U3y4eHUE CTPOCHUS TUIaMEHH, onpezeneHue pH B pa3HbIX cpenax,
OINpEIEICHNE CKOPOCTH PEAKIMU, U3YUYCHHUE BIUSHUS KOHIEHTPALUH U

TeMIepaTypbl Ha CKOPOCTh PEAKIUH.



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoabHbie IIpakTH4eckue
NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Pasnea 1. IleppoHavajbHble XHMHUYECKHE IIOHATHSA
XuMus — BaxkHas 001acTh
1.1 €CTECTBO3HAHMS M MIPAKTHYECKOM 5 2 bubmorexa LIOK
' p https://m.edsoo0.ru/7f41837c
JIesITEeIbHOCTH YeJI0BEKa
12 B 15 1 Wcnonb3osaHue bubmmorexa LIOK
. €1IeCTBa U XMMUYECKUE PEaKIIUU
B peartl obopyaoBaHua TP https://m.edsoo.ru/7f41837c¢
Hroro o pasneny 20

Pazpnen 2. Ilepnoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx jiemeHToB JI. U. MengeneeBa. CTpoenne aToMOB.
[Tepuonnueckuii 3akoH u [leprnonnueckas
2.1 CHCTeMa XUMHYECKHUX dnemMeHToB J[. U 7 bubmorexa LIOK
’ T https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHne aToma
Hroro no pasgeny 7

Pa3znen 3. Baxkneliune npeacTaBuTe/id HEOPraHUYEeCKUX BelleCTB . XMMHUYECKAsl CBS3b.

but6mmoreka [JOK
2.1 B .K !
o31yx. Kuciopon. Ilounstne 06 oxcunax 6 https://m.edso0.ru/7f41837c
1
bu6mmoreka [IOK
2.2 B T 7
OAOpOA. 110HATHE O KHCIIOTaX H COJIAX 8 cno/ibsosarne https://m.edso00.ru/7f41837¢
obopypoBaHua TP
1 bu6nunorexa LIOK
2.3 Bona. Pactsopbi. [Tonstie 06 ocHoBanmsx 5 1 NcnonbsoBaHue https://m.edsoo.ru/7f41837¢c



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

obopynoBaHua TP

24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 bubnmoreka [JOK
' COeMHEHUH https://m.edso0.ru/7f41837c
Hroro mo pazneny 30
Paznen 4. OkucUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKIHH
Xumunueckas cBsi3b. OKUCIUTEIBHO- bubnmoreka [JOK
3.2 8
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo0.ru/7f41837c
Hroro mo pazuen 8 bubmmorexa [JOK
pasAeity https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesIoB Kypca 8 Ki1acca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Paznen 3. Merauibl 1 X COeIMHEHUA

Mcnonb3oBaHue Eu6 LIOK
HOJINOTEKA
. 7| 6
3.1 OO01me CBOMCTBA METAJLIOB 4 o Opyﬁ,sBaHMﬂ httos://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxueiine Metajuibl 1 UX COSIUHEHUS 16 2 htts://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemrecTBa 1 MaTepHualbl B )KU3HH YEJIOBEKA 3 bubmorexa [OK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68 7



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

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KosnyecTBo yacoB
JIeKTPOHHbIE HU(POBbLIE
Ne Kontpon | JlaGopato @ [laTta P bp
Tema ypoka o0pa3oBaTe/ibHbIE PECYPCHI
n/n Bcero = bHBIC pHbIE U3yYeHUs
padoTsI padoTsI Pecypcsnl «Touku pocra»
1 [Ipeamer xumuu. Posb XUMUHK B )KU3HU 1 but6mmoreka [IOK
yeJioBeKa. Tejia v BelecTna https://m.edsoo.ru/ff0d210c
5 [TonsaTre 0 MeTOTaX MO3HAHUS B 1 bubmuoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
paboTel B 1ab0paTopun U IpUEMBI bubnnorexa [HIOK
3 1
oOpaireHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Henoasson but6mmoreka [IOK
4 Yucteie BemecTBa U cMecu. CriocoObI 1 . anme https://m.edsoo.ru/ff0d26ca
oGopynoBa
pasneneHus cMecen " ]f;i’{lnf JlaT4uK 3JIEKTPONPOBOTHOCTH M3
J/p N1 V1
NCnonb3os but6mmoreka [IOK
TpakTideckas paGota Ne 2 aHe https://m.edso0.ru/ff0d28c8
o MyJ'IBTI/I,[[aTLII/IK JUJIs1 XUM.
) «Pa3nenenue cmeceil (Ha mpumepe 1 o6opyaosa
o MOHUTOpPUHTA, JATYHUK
OYMCTKHU TOBAPEHHOU COJIM)» HUA TP N/p .
N2 3IIEKTPONIPOBOIMMOCTH, YCTPOMCTBO
IJId IEPETOHKHU, IITaTUB
bubmnoreka [JOK
6 ATOMBI U MOJICKYJIBI 1 1

https://m.edsoo.ru/ff0d2a6c



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

XUMHAYECKHUE DIIEMEHTRI. 3HAKU

bubmnorexa IHIOK

7
(CUMBOJIBI) XUMHYECKUX YJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA bubimorexa LOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE bubmmorexa [JOK
yp yi https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTABA BEIIECCTB.
10 Xumnueckasi popmyrna. BaieHTHOCTD bubmroreka LIOK
pMyZId. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX JIEMEHTOB
11 OTHoOcUTENbHAsA aTOMHAs Macca. bubmmorexa [IOK
OtHocHTeNbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHAYECKOro bubmuoreka [JOK
3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Moib. bu6mmoreka LIOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
Ucnonb3os bubGmmoreka IIOK
q) aHue https://m.edsoo.ru/ff0d37fa
M3UYCCKUE U XUMHUUYCCKUE SBICHUS.
14 obopyposa MynabTUIATYUK 111 XUM MOHUTOPHUHTA,
XuMu4eckas peakuus .
Hua TP N1/p TEMIIEPATYPHBIN JAaTYUK, XUMHUYECKast
N3 naboparopus
15 IIpu3Haku 1 ycaoBuUs IPOTEKaHUA bubmuoreka [IOK
XUMHUUYECKUX pPeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnoreka [JOK
XHUMHUYECKUE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
Breruucnenus koiuuecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHUSIM bubamorera TIOK
B P N https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEaKIUi
18 Knaccudukanuss XuMHIeCKUX peakiuit bu6mmoreka [IOK
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(coemuHEHM, pa3I0KEHHS,
3aMeleHus, oOMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIOMOHOCOB — y4€HBIii-

bubnunorexa LIOK
19 sHUMKIoneaAuCT. O000IICHNE U
H a H“l https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aIUs 3HAHUI
20 Kontponbhas pabora Nel no teme bub6mmorexa [LIOK
«BelecTBa 1 XUMHUYECKUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras
21 BO3 yXa Kucnopog — sneMeHT u bubmorera [JOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nyeckue U XMMHUYECKIE CBOMCTBA
22 KHCJIOpoJia (peaKuy OKUCIICHUS brbamorexa HOK
poa (peatdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue o6 okcumax
CriocoObI MOJTyYeHHUsT KHCII0pOia B
23 71a00paTOPHH U IIPOMBIIIJIEHHOCTH bubmmorexa [OK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumenenune kuciopoaa
TemnnoBoii 3pPexT XuMuIecKoin Ucnoan3on bubmorexa LIOK
anmue https://m.edsoo.ru/ff0d4790
peakuuu, MOHSATHE O
24 o0opynoBa MyJIbTHAATYHK U XAM MOHMTOPHHTA,
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- .
nus TP TEMIIEpaTYPHBIM JaTYMK, XUMHUYECKas
U DHIOTEPMUYECKUX PEAKIIUAX JpN5 naGopaTopus.
TomnuBo (HedThb, yroab U METaH).
25 3ar H3He}EI/qu];OS . a, CII0COOBI )ero bubmoreia LIOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAILCHUS
[Tpaktrueckas padorta Ne 3 o Teme
26 «ITonmyyenue u coOnpanue KHCIOpoaa 1 bubmorexa HOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €r0 CBOMCTBY
97 Bonopon — s5eMeHT U mpocToe bubnnorexa [HOK

BemecTBo. HaxoxaeHue B mpupoze

https://m.edsoo.ru/ff0d4dd0
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28 du3nvecKre 1 XMMUYECKUE CBOMCTBA bub6mmoreka LIOK
Bojopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 m TAX I COTAX bubmmnorexa IHOK

OITHE O KHCIIo c0 https://m.edsoo.ru/ff0d50d2

30 CriocoOblI 1osryyeHus BOI0poia B bubnnorexa [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTryeckas padora Ne 4 110 Teme

31 «I?I o P 6 010004 1 bubmuorexa [IOK

OfyHerHe 1 COVHpaHHe BOROPOAA, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €r0 CBOMCTBY

39 MounsipHbIii 00BEM Ta30B. 3aKOH bubnmnoreka [JOK
ABorajapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KoJIMYeCcTBa

33 B TBa Ta3a Mo €ro M3BECTHOM bubmorexa LOK

cHee 3amo B y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Breraucienuns 00EMOB Ta30B 110

34 N bu6mmorexa [IOK
ypaBHeHmo”pea i Ha OCHO?e https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHHI ra30B

35 du3nvecKre 1 XMMUYECKUE CBOMCTBA bu6mmoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocnoBanwuii. [lorstue 06 bubmuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTenb.

37 HacriieHabIe ¥ HEHACKIILIEHHEIE bub6nunorexa LIOK
pactBOpbl. MaccoBasi 0J1s BEILIECTBA B https://m.edsoo.ru/ff0d5b40
pacTBope
[TpakTrueckas padora Ne 5 mo Teme Hcnoan3o bu6nuorexa IIOK

38 «IIpuroroBiieHre pacTBOPOB C BaHMe https://m.edsoo.ru/ff0d5eba

onpeaeaeHHON MacCOBOM A0JIeH

o0opynoB

MynbpTUAATYUK I XUMAYECKOTO
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paCTBOpéHHOFO BEIICCTBa»

anusa TP

MOHUTOPHUHIA, TEMIIEPATypPHBIN

JI/p N6 JaT4UK, XMMHU4YecKas 1abopaTopust
39 Konrponsnas pabora Ne2 mo reme bu6nuorexa LIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: cocTaB, Kiaccudukanus, bubnunorexa LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n
I . coib3on but6mmoreka [JOK
OJIy4eHHE U XUMUYECKUE CBOMCTBA aHue
https://m.edsoo.ru/ff0d664e
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX obopynaoBa N
PacTBopEI coneii, npoOUpKH, CITUYKHY,
OkCHI0B st TP CIIMPTOBKA
JUp N7 p
42 OcHoBaHMsI: cOCTaB, KIaccuPUKaIus, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IlosryyeHue 1 XUMHUYECKUE CBOMCTBA bu6bnuorexa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukarms, bubmunorexa IHOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 Ilosrydenue 1 XUMHUYECKUE CBOMCTBA bu6muoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Counu (cpennue): HOMEHKIATYpA,
46 cnocoébrl) TOJT )eHHs[ XI/IMI/I‘{Z(I;)KI/IG bubamorexa [IOK
. i ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[Tpaktuueckas padora Ne 6. Perenue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1 bubnuotexa [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUID)
48 I'eHeTnueckas cBsA3b MEKy KilaccaMu bubmuoreka [IOK

HCOPTaHNYCCKUX COe€JUHEHMI

https://m.edsoo.ru/00ad9a50
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O00011IeHHE U cUCTEMATU3ALHL

bubmnorexa IHIOK

49
3HAHUU https://m.edsoo.ru/00ad9ch2
Konrponsnas padora Ne3 mo reme
50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COCMHEHUN
[lepBbie moMBITKH KiTacCUPUKAITTT
51 XHMHUYECKUX dJieMeHTOB. IToHsTHE O bubmorera [JOK
' https://m.edsoo.ru/00ad9ffa
rpymmnax CXOAHBIX JIEMEHTOB
Ilepronuueckuii 3aKOH U
but6mmoreka [IOK
52 [lepnonuueckas cucTeMa XMMHUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menpeneena
53 [Teproanl, TPyMIIIbI, OATPYIIILI bubmorera [JOK
PHOZRL, TPYTHIEL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenune atoMoB. CocTaB aTOMHBIX bubnunorexa [OK
anep. 3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI04eK
55 aTOMOB 3JieMeHTOB [lepuoandeckoii bubmoreia LIOK
pHOA https://m.edsoo.ru/00ada6bc
cucteMmsl /1. 1. MeHaeneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €T0 IOJI0KCHHUIO B bubmuoreka [JOK
ITepuognueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneera
3nauenue [leproanyeckoro 3akoHa
57 JUUISL Pa3BUTUS HAYKH U TIPAKTHKH. J]. bubnmnorexa [JOK
N. MenneneeB — y4€HbIN, IEJaror 1 https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [IOK

XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8
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but6mmoreka [IOK

59 HonHas Xumiieckas cassb 1 https://m.edsoo.ru/00adac34
60 KoBaneHnTtHas nonsipHast XuMH4uecKas 1 bu6mmoteka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeNoJsipHas XUMUYECKas 1 bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 Crenens okHCICHuA . https://m.edsoclf ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIE 1 bubnuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
bubnuotexa [JOK
64 OKHCITUTENIN ¥ BOCCTAHOBUTEITH 1 httos://m.e dsogru 100adb076
Konrponsnas padora Ne4 no reme
65 «Ctpoenue aroma. XUMHAYECKas 1 brbmorexa LIOK
https://m.edso00.ru/00adb486
CBA3b»
66 PesepBHblii ypok. O600111eH1E 1 1 bubmmorexa [IOK
CHUCTEeMaTHU3alus 3HAHUI https://m.edso0.ru/00adb33c
67 PezepaHblil ypok. O600111eHUE U 1 bubanorexa [HOK
CUCTEMATHU3aLMs 3HAHUN https://m.edsoo.ru/00ad9ch?2
68 PesepBHblii ypok. O60011eHNE U 1 bu6nuorexa [IOK
CcHUCTeMaTH3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
nu@poBbIe
o0pa3zoBaTeJibHbIE

JlaTa
Nen/m | Tema ypoka Koutpoabubie | JlabopaTopHbie pecypchl
Bceero H3yYeHUd
padoThI padoTbI
Pecypcnl «Touku
pocTa»
Ilepponnueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuorexa [IOK
XUMHUYeCKHX djiemenToB 1. . https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmmorexa [IOK

. https://m.edso00.ru/00adb6hb6
MEPBBIX TPEX MEPUOOB

3 Krnaccugukanus v HoMeHKIaTypa 1 bubmmorexa LIOK
HEOPIraHMYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMu4eckon CBSI3U U TUIIbI 1 bubnuotexa [IOK
KPUCTAIUNIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

) «[loBTOpEeHue u yriydaeHne 3HaHU 1 1
OCHOBHBIX Pa3/esioB Kypca 8 Kiiacca»

5 Kiaccudukamnms XuMUIecKux 1 bubmuorexa [IOK
pEAKUHI MO pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonaTHE O CKOPOCTH XUMUYECKOMN Mcnonb3oBaHune

7 eakiuu. [IoHsATHE O TOMOTEHHBIX U 1 obopyaoBaHun bubmorexa LOK
DERKIH. va https://m.edsoo.ru/00adbe9a
TeTEePOTr€HHBIX PEAKIIUAIX TP
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[lonATHE O XUMHUYECKOM PaBHOBECHH.
@akTopsl, BAUSAIOIINAE HA CKOPOCTh

bubmuorexa [IOK

8
XUMHYECKOW PEAKLUHU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
9 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHbBIE bubnuotexa [IOK
peakuuu https://m.edsoo.ru/00adcade
bu6mmoreka LIOK
. Hcnoab3oBanue
Teopust 3NEKTPOIUTUYECKOMN https://m.edso0.ru/00adcd68
10 nuccoranyi. CHIIbHBIC U clIa0ble obopyrosaris PacTBOpBI KMCIIOT
: TP JU/p N9, Ne P! o
3JIEKTPOJIUTHI 10 IIEJI0YCH, COJIeH,
MIPOOUPKH, CITHIKU
bubmmoreka [IOK
https://m.edso00.ru/00add448
HUcnoan3oBanue MaruuTHas Menanka,
11 HonHble ypaBHEHHsI peakui obopynoBaHus OECTIPOBOIHON IaTYHK 1O
TP JI/p N8 XHUMUYECKOMY
MOHUTOPUHTY, JATYUK
IIEKTPOIPOBOUMOCTH
bu6nmoreka LIOK
X UMUCCKIE CBONCTRA KHCIOT I VoMb 30BATHe https://m.edsoo.ru/00add5d8
N N JlaGopaTopHbIE CTaKaHBbI,
12 OCHOBAHHH B CBETE MPEACTABICHUI 00opy/noBaHusI
o PacTBOPBI KUCIIOT,
00 DIEKTPOIUTUYECKON JUCCONUALIN TP JI/p N14 y
OCHOBAaHHU, UHAUKATOP,
mITaTuB
bu6nunorexa LIOK
XUMHYECKUE CBOMCTBA COJIEMN B CBETE Hcnoab3oBaHue https://m.eds00.ru/00add8b2
. Hatuank PH, 6roperka,
13 npeacTaBiIeHUN 00 00opyaI0oBaAHUS .
o XHUMHUYCCKHHU CTaKaH,
SIEKTPOIUTHYECKON JUCCOLUALIN TP JI/p N15

MarHUTHAs MeIIajKa,
(henondranenn
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bu6nmoreka [IOK

14 IToustTue o runponuse conen
Ap https://m.edsoo.ru/00add9d4
15 O06o01IeHre U CUCTEMAaTH3aIUs bubmuorexa [IOK
3HAHUHU https://m.edsoo.ru/00addd12
bubmuorexa [IOK
https://m.edsoo.ru/00addbfa
TpakTiaeckas paGota Ne 1. Hcnoan3zoBanue 0eCIIPOBOIHOM JIaTYUK I10
16 «Penrenue 3KCriepuMeHTaAIbHBIX 06opynosanus XUMHHCECKOMY
p TP JI/p N11, Ne MOHUTOPHUHTY, JaTYUK
safa» 12, Ne 13 3JIEKTPONPOBOAUMOCTH,
MAardvuTHas McCuiaJika C
[OJ0TPEBOM
Kontponbhas pabota No2 o teme
17 «DNEKTPOJIUTUYUECKAS JUCCOLHALIUS bubmorexa [OK
s a ’ https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX)
OO01mas xapaKTepuCTHKA raJoreHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEDE bubmmorexa [IOK
P p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBoaopoa. CoJisiHast KUCIOTA,
19 XUMHUYECKHUE CBOICTBA, IOIYUCHUE bubmorexa IOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonydeHne COJITHON KUCIIOTHI bubmmorexa [OK
yi . N ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOWCTBY
Brruncnenus o ypaBHEHUSIM
21 XUMHYECKHUX PEAKIUH, €CIIU OOUH U3 bubmorexa [JOK
PCAKIIIH, & https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6m1as xapakTepUCTHUKA DJIEMEHTOB bubnnoreka [IOK

VIA-rpynmsl

https://m.edsoo.ru/00ade64a
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AnnoTponHsie MOAU(DUKALIUY CEPHI.

bu6nmoreka [IOK
https://m.edsoo.ru/00ade64a

.. . Hcnonab3oBanue N
HaxosxneHnue cepsl U e€ cOeTUHEHUI OeCrpOBOIHOMN AATYHK 110
23 X . obopyaoBaHus
. XUMHYCCKOM
B Iipupojie. XUMHUYECKHUE CBOMCTBA TP JUp N17 y
cepsl MOHUTOPUHTY, JaTYUK
TEMIICPATYypPhbL
24 CepoBoaopos, CTpoeHHE, bubnuorexa [IOK
¢u3nyecKre U XUMHUYECKUE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTa,
25 ¢u3nyecKre U XUMHUECKUE CBOICTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHECHHE
XUMUYECKUE peaKiliH, JIeKallre B
OCHOBE IIPOMBIIIUIEHHOTO CII0c00a
26 IIOJIy4E€HUS CEPHOU KUCIIOTBHI. bubnmorexa [IOK
XHWMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarolIel cpebl COeAMHEHUSIMH
cepbl
97 Brrunciienne MaccoBoil T0JIH BEIXO4a bu6nunorexa LIOK
MPOAYKTA PEaKIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa JIEMEHTOB
08 V A-rpynmebl. A30T, paclipoOCTpaHEHHE bubnmoreka [JOK
B IIpHUpojie, pu3nuecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHUE CBOMCTBA
AmMHaK, ero pu3nYecKue u
29 XUMUYECKHE CBOMCTBA, MOJTYyYEHUE U bubmmorexa [IOK
> HOIYA https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTrueckas padbora Ne 3 o Teme
bubmuorexa [IOK
30 «Ilonyyenne aMMuaka, U3y4eHUE €ro

CBOUCTB»

https://m.edsoo.ru/00adf180
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A3oTHas KucioTa, e€ pusnueckue u

bubmuorexa [IOK

31 XUMHUYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonk3oBaHne HUTPATOB U COJICH
aMMOHHSI B KQUe€CTBE MUHEPATBHBIX
32 ynobpenuit. XumMmuyeckoe Bubmaorexa ITOK
. https://m.edso00.ru/00adf518
3arpsi3HEHUE OKpYXKaroUIeil cpeabl
COCIMHEHUSIMU a30Ta
®ocdop. Oxeua pocdopa (V) u
33 (I)OC(%)O;F))Ha;I KI/ICJ‘I((l))Ta,q)(I)I/II)?sI/I(LIez:KI/Ie " brbmorexa LIOK
. https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOIy4YeHHE
HcnonwszoBanue gpocdaTos B
34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bu6muoteka LIOK
3arpsi3HEHUE TPUPOTHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
VYruepon, pactpocTpaHeHHE B
35 Hpnpgzle, E)I/IL’.I/II:IGCE:/IG U XUMHUYECKHUE bubamorexa [HOK
N https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupsl yriaepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBONCTBA. bubmuorexa [IOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoa (1V)
37 VYronbHas KUCIOTa U €€ CoNn bubmmorexa [JOK
https://m.eds00.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o Teme
38 "[losrydyeHue yriekucioro rasa. bub6mmorexa LIOK
KauecTBenHnas peakmust Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
39 [lepBoHavasbHbIE MOHATUS 00 Hcnoan3oBanue bubnmnoreka [JOK
OPraHMYEeCKHUX BEIIECTBAX KaK O oGopynoBaHusi https://m.edsoo.ru/00ae054¢
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COCOIMHCHUAX yriiepoaa

TP JI/p N19

Hudposoit MyTbTHIATINK
JUT XUMHYECKOTO
MOHHUTOPHHTA, PACTBOP
0eJKa, pacTBOPHI
OpraHUYeCKHX BEIIECTB,
MIPOOUPKH, CIUPTOBKA

bubnunorexa LIOK

40 Kpemunii u ero coegnHeHns
P https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

41 SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«BaxkHeme HeMeTaibl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS»

Kontponbnas padota Ne3 o teme
. bubmmoreka [IOK
42 «BaxHeimme HeMeTaJUTbl U UX
https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas xapaKTepuCTHUKa XUMUIECKUX
3JIEMEHTOB — METaJLIOB.

43 MeTamnndeckas CBsI3b U bubnunorexa LIOK
METaJNIMYECKAs KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. @u3n4YecKue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUYECKHAI PSII bubmmorexa [OK

P . P https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIoB
OO111e crnocoObl MOTydeHUs
MeTtaioB. CrutaBel. BerauciaeHus mo
. bu6nuorexa [IOK
45 YpaBHEHUSM XUMUYECKUX PEAKIINH,

€CJIN OJJUH U3 PEareHTOB COIEPKUT
pUMecH

https://m.edso0.ru/00ae1156
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bu6nmoreka [IOK

46 TomsTie 0 Kopposuit MCTaILIOB https://m.eds00.ru/00ae1278
bubnuorexa [IOK
47 [esoumEie MeTanEl https://m.edsocl)l. ru/00ael4b2
48 Okcubl ¥ TUAPOKCUIBI HATPUS U bubmuorexa [IOK
Kalus https://m.edsoo.ru/00ae14b2
49 [llenouyHO3eMETEHBIC METAJLIBI — bubmuorexa [IOK
KaJblIUA U Maruui https://m.edsoo.ru/00ael5e8
50 Baxxuelinme coe TUHEHUS KATBIUI bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O6o6nuleﬁne U CUCTEMaTU3aLs
3HAHUH
59 JKécTKoCTh BOJIBI M CIIOCOOBI €6 bu6mmoreka [IOK
yCTpaHEHUs https://m.edso00.ru/00ae1886
[IpakTrueckas padorta Ne 6 mo Teme
53 "YKEcTKOCTE BOIBI M METOJIBI €6 bubmmorexa [OK
| https://m.edso00.ru/00aelae8
yCTpaHEHUS
. bu6nunorexa LIOK
>4 AtromuHHif https://m.edSO(I)l. ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubmmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6nuorexa LIOK
56 Keneso https://m.edSO(I)l. ru/00ae1d86
57 OKcHIbl, THIPOKCHIBI M COJTH JKeJie3a bu6nunorexa LIOK
(1) u xenesa (1) https://m.edso0.ru/00ae35e6
58 O606H§CHI/IC 1 CHCTeMAaTH3alUs
3HaHUHN
59 [Ipaktruueckas padora Ne 7. Permenue bubnuoreka [IOK
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AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxxkneinme MeTajuIbl 1 UX
COEIUHEHI»

https://m.edsoo.ru/00ae3de8

Brrunciaenus mo YpPaBHCHUAM
XUMHNYCCKHUX peaKI.[PIfI, CCJIM OJUH U3

50 peareHTOB JIaH B M30BITKE WIIH 1 bubnmnoreka [JOK
COAEPKUT IpUMeECH. Brruncienus https://m.edso0.ru/00ae1750
MacCOBOM JJOJIM BBIXOJa IIPOLYKTA
peakuuu
61 O000111eHrE U CUCTEMATU3ALMI 1
3HaHUU
Konrtponsnas padora Ne4 o reme
62 «Baxneime MeTamuibl U UX 1
COEJIMHEHUS»
63 BemectBa u maTepuainsl B 1 bubnunorexa LIOK
MMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arps3HEHUE 1 bubmuoteka [IOK
OKpYKarolle cpesl https://m.edso0.ru/00ae4270
65 Ponp xumum B pemeHnn 1 bubnmoreka [JOK
9KOJIOTUYECKHUX MTPOOJIeM https://m.edso0.ru/00ae4270
PezepBublit ypok. O600mIeHNE U bubnnorexa [IOK
66 . 1
cUCTeMaTH3aIus 3HaHUHI https://m.edsoo.ru/00ae0d0a
67 Pesepsuslil ypok. O60011eHue u 1 bubnmnoreka [JOK
cUCTeMaTHU3alus 3HaHuU https://m.edsoo.ru/00adb33c
68 Pezepublil ypok. O6001eHue 1 1 bu6munorexa [IOK
crucTemMaTu3alus 3HaHUI https://m.edso00.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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