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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (QenepanbHOM paboueld MPOrpamMMBI
BOCIIUTAHUS U C YUETOM KOHIICTIIIMH TIPEenogaBanusi yaeOHOro npeamMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coJiepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXCs, OMNpeAesiieT BO3MOXKHOCTH TMpeaMera Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IIEr0 00Opa3oBaHus, a TakKe TpeOOBaHUM K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBLHON JESTEIHbHOCTH OOYYArOIIErocsi MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaTbHOM EIMHCTBE MHUpPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenne xumuu:

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

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENbHOW y4yeOHOW JesTEeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3IJIsSIIa HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJE, K UETOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OIMpeNeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00ILIET0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XHMMHMM M HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHSITHIM
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepaHus MpOrpaMMbl IO XMMHUU CPOpPMUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeAcTaBiIeHUM 00 DIIEKTPOIUTHUYECKOM JTUCCOLMAlMKM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEM MPAKTHYECKOrO0 NMPUMEHEHUS U TMOIYyYEHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHHWA B Hayke. M3ydeHue XWMHU NPOUCXOIUT C IPUBICUYCHHEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3ydyeHUHM XHUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX 00OOIIEHU MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKUX peaKinii, B (GOPMUPOBAHUH W PAa3BUTUH TO3HABATEIHHBIX YMEHHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4eOHO-HCCIIEI0BATEIhCKON
JEATENHbHOCTH, OCBOCHHM TIPAaBWJI 0O€30MacHOr0 OOpalieHuss C BEIIeCTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

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

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0ydaronuxcss K CaMOCTOSTEIbHOW IMO3HABATEIBHON JCATENbHOCTH, HAaYYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHWUS M CaMOIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATHP U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS WU ONBIT, MOJYYEHHBIC MPU W3YICHUU
XUMHUH, TPUMEHITh WX TPHU PEIIeHHH MpoO0jJeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHWU HJI BBIPAOOTKH JKOJIOTHUYECKHU
1[eJ1eco00pa3HOro TMOBEJACHUSI B OBITY M TPYIAOBOM JACATEIBHOCTH B IEAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpOGWIIS U HANpPaBIEHHOCTH JalbHEHIIEro
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 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 XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HWUECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemrecTB. IlonsTHe 0 MeTojax MO3HAHUSA B XMMUH. UHCTBIE BEIIECTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTEIbHAsA 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 SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYA0#, mpaBuiaMu paboOTHl B jJabopaTopuu u
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, 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 MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
colid, HAOJIOJICHUE W  ONKHCAaHUE  PE3yJbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopona B Tpupojse, (GU3MYECKHE U XUMUUYECKHE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBoit 3(pdeKT XUMUYECKOW pPEaKIU, TEPMOXUMHUYECKHUE YpaBHEHHS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupoae, (U3NYECKHEe U XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pactBOpoB B Ipupojie ¥ B )KM3HU 4enoBeka. KpyroBopor BoAbl B MPUPOJE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpaszyromue. Homenkinatypa okcuaoB. Duznueckue U XUMHYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

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

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucior. Gusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @u3nueckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (moxkapa), O3HAKOMJIEHHME C oOpa3laMH OKCHAOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHMYECKHUX BEUIECTB Pa3JIMYHBIX KIIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCJIOT U LIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METa/ljia JAPYTMM M3 PacTBOpa COJHU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHMYECKasi CBA3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuognueckast cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nonoxkeHuto B [lepuonuueckoii cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbId U
rpaXKJaHUH.

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

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BOcCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakny pa3aoKeHUs, COCTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 MHCMOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAY4YHBIM (paKT, TUIOTE3a, TEOpUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUH CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KaIMs, KalbLUHUS W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKUE
YPaBHEHHSI.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakiusax. [lonsatue o xkaranuse. [lonsTue o xumuueckoM paBHOBecUH. DaKTOPBHI,
BIMSAIONIME HA CKOPOCTh XHMHUYECKOW PpEAKUUU U TOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro o6mMeHa. Y CiIoBUS MPOTEKAHUS PEAKIMA HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W coleil B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTUUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPHUMEPBl  OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucioTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHUE, NMpUMEHeHHe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue W (puanyecKkue CBONCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (QuU3MYeCKMe M XUMUYECKHE CBOWCTBAa (00lIuMe Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxnaeHue ceppl U €€ COCIUHEHUN B MpUpOAE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHMs. A30T, PacHpOCTpPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKHEe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopeHnii. XuMU4ecKoe 3arpsi3HeHHE OKPYXKaIoLel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonydenue. Mcnonb3zoBanue pocdartoB B kauecTBE MUHEPATBHBIX YA0OPEHUH.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpymnmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
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 riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addexrt. YronpHas Kuciaora U €€ coyiv, uX Pu3nueckue U XMMHYECKHUE CBOICTBA,
nojyueHrue u mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEIECTBAX: KUpaX, OeNKaX, YriieBoJax — U ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB 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 COEAUHEHHH (BO3MOXKHO HCIOJIb30BAHUE BHUJAEOMATEPHUANIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 00pas3amMu a30THBHIX U (HOCHOPHBIX yAOOpPEHUH, MOIyYEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEABIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOTas3a, MoJdy4yeHue, COOMpaHue, paclo3HaBaHUE M HU3y4YEHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUJIMKATHOW IPOMBINUIEHHOCTH, PELIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMeTallIbl U UX COCTUHEHUS».

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAss  PEIMIETKA.  OJJNEKTPOXUMUYECKUH  pAl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U TPOMBIIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHME UMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd MW Kanus. [I[puMeHeHue MIeNOYHBIX METAIOB U HX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XMMHUYECKHE CBOMCTBA jkene3a. OKCubl, TUaApoKcuIbl U conu xenesa (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
UCIIOJIb30BaHUE BHUJAEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MATHUS, KAJIbIUS, AIFOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiublusig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUIPOKCHUA IMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «BakHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPABIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus BeuiecTs, nainee — [1/IK). Ponp xumuu B pemieHnn 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABBI METAIJIOB, TOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: maTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3ylbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYEHUS XMMUU B €IUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, HPHUHSTHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TIOBEJEHUS U CIOCOOCTBYIOT MHpolieccaM
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHONW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOUIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE MPEICTaBICHUS] O BEIIECTBE U XUMHUYECKOW peaklluu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
OPUPOJHON Cpesloil, O poJiv XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHMI IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CHOCOOHOCTP K  camM00Opa3oBaHUIO, TNPOEKTHOM W  HCCIEI0BaTENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KW3HM, OCO3HAHWE TIOCIEACTBUUA H
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypEeHUsI),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUYECKOMY U3yUYeHHUIO TTpodeccuii 1 Tpyaa pa3iuyHOro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
paBmI 0€30ITaCHOTO MTOBEAEHUS TIPH padOoTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMETHBIX pPE3YNbTATOB BBIICISIOT 3HAYAMBIC IS
dbopMUpOBaHUS MHPOBO33pEHUsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU W3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O IETOCTHOU



HAY4YHOW KapTUHE MUpa, U YHUBEpCaAJIbHbIC YuyeOHbIE NCUCTBUS (IT03HABATEIbHEIC,
KOMMYHHUKAaTHBHBIE, PETYJISITHUBHBIC), KOTOpbIE OOECHeUMBaOT (POpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIHPHOMY IUIAHUPOBAHWIO W OCYIIECTBICHUIO y4YeOHOMU
JeSATEIbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE /1eliCTBUSA

ba3oBble joruyecKkue 1eMCTBUA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOIO0 MBIIIJICHUSI MPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX TMOHITUU (BBIACTATH UX XapaKTEpHbIC
MPU3HAKU, YCTAaHABIWBATh B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOJIb30BaTh
MOHATHUSA JUISl OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEHIOUPATh OCHOBAHUS U
KPUTEPUU ISl KIacCU(HUKAIIMK XHMHYECKHUX BEIIECTB M XUMHUYECKUX PEaKIui,
yCTaHABJIMBATh MPUUYUHHO-CIICJCTBEHHBIE CBSI3UM MEXIYy OOBEKTAMH HU3Y4YCHUS,
CTPOUTH JIOTUYECKUE pacCyXAeHUs (MHAYKTHUBHBIC, JCNYKTUBHbBIC, 10 aHAJIOTHH),
JIe7aTh BBIBOJIbI U 3aKJIFOUEHUS;

YyMEHUE TMPUMEHITh B TPOILlECCE€ TMO3HAHMSI TMOHSITUS (HpEIMETHBIE W
METanpeMETHbIE), CHUMBOINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTaBICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTA), XHMHYecKas ¢GopMmylia M YypaBHEHHUE
XUMUYECKON peakluu — MPU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 33J1a4, C y4ETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBISATh M XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX O0BEKTOB — XMMHUYECKHX BEIECTB M XUMHUECKUX PEaKIINH,
BBISBIIITH  OOIIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

Ba3oBble uccienoBaTebCKUe JeiicTBHS .

YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAUYE€CTBE HMHCTPYMEHTA
MO3HAHMUSA, a TaKKe B KadeCTBE OCHOBBI i1 (POPMHPOBAHHUS THUIIOTE3BI I10
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YYCHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOMIoJaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €0 PE3yNbTaT, (HOPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpojieraHHoM pabdoTe.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIONYJISIpHAs  JIUTEpaTypa XUMHUYECKOTO COJCp)KaHHs, CIPaBOYHBIC
nocobusi, pecypchl MHTepHeTa), KpUTHYECKH OIICHUBATh NPOTUBOPCUYMBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a7a4 ONPEACIEHHOT0 TUIIA, MPUOOPETEHHE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPON aKTUBHOTO UCIIOJIB30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIbCKON JEATENHbHOCTU MH(DOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOCykmaemMoil  TeMbl, (GOPMYIHPOBATH CBOU  MPEMIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pEe3yJAbTATOB BBHIMIOJIHEHUS XUMHUYECKOr0 AKCHEpUMEHTa (J1a0opaTOPHOrO OIBITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  TNPU  PEIICHUU
BO3HUKAIOUIMX NpOOJIEM Ha OCHOBE Y4é€Ta OOLIMX MHTEPECOB U COrJIACOBAHUS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIpPEIEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITENBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  aJITCOPUTM  JIEMCTBUKM IIPU BBINOJHEHUU 33JaHAM C Y4ETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



nehcTBul, crnenuduyueckue i1 TPEAMETHON 00sacTh  «XUMUS», BHUJIBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YYAIOIIUXCSI YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMUMHUYECKHMX IOHSATHM: aTOM, MOJEKYIIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, peakiuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATHOH, AaHUOH, PACTBOpP, MACCOBas JIOJISI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WWUIKOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHH W
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

¢ ICTIOJIH30BAaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTaBIIeHUs (DOPMYJT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKIUN;

e OTIPEEIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUU IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCIMHECHHUSIX;

epackpeiBaTh cMbIcH Ilepumommueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHMS, 3aKOHA ABOraapo;

e ONIUCHIBATh M XapakTepu3oBaTh Tabnuunyto ¢opmy Ilepuoguyeckoi
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE€ MMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
Y PACTIPEIEIICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

e KJIacCCU(UIUPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

e XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBAa BEILECTB
pa3IMYHbBIX KJIACCOB, IMOATBEPK/Iasi OMUCAHUE NPUMEPAMU MOJIEKYJIIIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

e IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM IIPOTEKAHUS XHMMHYECKUX IPEBpALICHUN B
pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrO 3JIeMEHTa MO (opMysne COEAUHEHMS,
MacCOBYK) JOJIF0 BEIIECTBA B pPAacTBOPE, IPOBOAWUTH pACUYETHl IO
YPaBHEHUIO XUMUYECKOM peaKkuu;

e IPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHON NESITEIbHOCTU — aHaIU3 U
CUHTE3, CpaBHEHHE, O00O0O0IlEeHHEe, CHCTEMAaTU3alUI0, KIACCU(PUKALHNIO,
BBISIBJICHUE NPUYMHHO--CIEACTBEHHBIX CBSI3€M — JUIsI U3Y4YEHUS CBOWCTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

e CJICIOBATh MpaBUJIaM IMOJIb30BAHUSA XMMHUECKON MOCY10H 1 J1abopaTOpHBIM
o0OpyaOBaHMEM, a TakKe NpaBWiIaM OOpallleHHs C BElleCTBaMU B
COOTBETCTBHMM C MHCTPYKUMUSMH 1O BBINOJIHEHHIO J1a00OpaTOpPHBIX
XMMHUYECKHUX OIBITOB IO IOJYYEHHIO M COOUPAaHUIO Ta3000pa3HbIX
BEUIECTB (BOJOPOJA M KHCIOPOJA), NIPHUIOTOBIECHUIO PACTBOPOB C
OIPENENEHHON MACCOBOM J10JI€ pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHE HKCIIEPUMEHTHI IO PACIlO3HABAHUIO PAaCTBOPOB
HieJI04ed U KHUCIOT C MOMOIIBI0 MHIUKATOPOB (IakMmyc, (eHoa(TaneuH,
METUIIOPAHXK U APYTHE).

K xonH1y oOydenus B 9 Kkiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPayKaTh CHOPMUPOBAHHOCTD Y O0YUaIOIINXCSl YMEHUMN:

e PaCKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX ITOHATHUH: XHMHYECKUI
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BaJIEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKMCJICHUS, XUMUUYECKasl peaklius, XUMUUECKasl CBA3b, TEIJIOBOU d(PPexT
peakuuu, MOJlb, MOJIAPHBIM  O0BEM,  pPacTBOp,  DJIEKTPOJIUTHI,
HEJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS] JUCCOLMALMS, PEAKUUA HOHHOIO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHYECKON pEaKUHMH, MPEACIbHO JIOMyCTUMAas
koHuenTpanus [1/IK Bemectna;

e WWUIKOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHATHH W
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

e ICTIOJIb30BAaTh XUMUYECKYK0 CUMBOJIUKY JUIsl COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEaKLINM;

e OIIPEZIEIISITh BAJICHTHOCTh M CTENECHb OKUCJICHHS XUMUYECKUX JJIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HWOHHAs, META/NIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEMETKH KOHKPETHOI'O BEUIECTBA;

epackpbiBaTh cMmbIci [lepuoamueckoro 3axkona JI. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHHE: OIKChIBATH W XaPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
00O3HaUEeHUsI, KOTOPbIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOCHUS UX
aTOMOB;

e KJJaCCU(PUIIUPOBATh XMUMHUYECKHE SJIEMEHTbI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX DJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATH) OOMME W CHEHNUPUISCKUE XUMHUCCKUE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

e COCTABJIATh YPABHEHUS JIEKTPOJIUTHUECKON JTUCCOLMALIMKN KUCIIOT, HIEN0UYEH
U COJICH, MOJHBIE U COKpalIEHHbIE YpaBHEHUS PEaKIMii HOHHOI0 OOMEHa,



YpaBHEHUS PEAKIMH, MOATBEPIKIAOIINX CYIICCTBOBAHUE T'C€HETHYCCKOM
CBSI3M MEX/Ty BEIIECTBAMHU PA3IMYHBIX KIIACCOB;

e DAaCKpbhIBaTh  CYIIHOCTh  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIHi
MOCPEIICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHIA;

e IPOTHO3MPOBATh CBOWCTBA BEIMIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHUS XUMUYECKHUX TMPEBpAIICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

¢ BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO »JJeMeHTa 1o (OopMysie COCITMHCHWS,
MacCOBYIO JIOJIF0 BEIIECTBA B PAacTBOpPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOMN peaKIni;

e COOJTFO/TATh TIPABWIIA TIOJIL30BAHMS XUMHUYECKON MOCY0M U 1ab0paTOPHBIM
o0opymoBaHMEM, a TakKe TMpaBWia OOpamieHUs C BEIeCTBAMHU B
COOTBETCTBHM C HWHCTPYKIUSMH TI0 BBITIOJHEHUIO JIA00paTOPHBIX
XUMUYECKAX ONBITOB TIO TIOJYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa M YTJIEKUCIIOTO Ta3a);

¢ IPOBOJIUTH PEAKIIMH, MOATBEPKAAIOIINE KAYeCTBEHHBIM COCTaB Pa3IHMYHBIX
BEIIECTB: PACMO3HABATh OMNBITHBIM MYTEM XJIOpPUI-, OpOMUI-, HUOIUI-,
kapOoHat-, (ocdar-, cunMkar-, Ccyiabdar-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHHS W WOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

e IPUMEHATH OCHOBHBIE OIEPAIMU MBICIIUTEIHLHON NESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHe, CUCTEMAaTHU3allUI0, BbBISABJICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XAMHYECKUX PpEaKIMiA, eCTECCTBEHHO-HAyYHbIC€ METONBI TIO3HAHHUA —
HAOJIIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, DKCIEPUMEHT (pEasIbHBIA H
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
KoanuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBIE (HU(PPOBHIE)
KoHTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThbI
Pa3pnea 1. IlepBonavajibHble XUMUYECKHE TIOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [IOK
' IPAKTUYCCKOM ASSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJ0BeKa
12 BemiecTBa 1 XumMmnueckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Htoro mo pazneny 20
Pa3pnen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHMIEeCKUX BelleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK
' 00 okcumax https://m.edso00.ru/7f41837¢
Bonopoa.llonarue o kuciorax bubnuorexa [IOK
2.2 8 1
U COJAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK
' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢
Hroro o pasueny 30

Pa3znen 3. Ilepuoguveckuii 3axon u [lepuonnyeckas cucrema xummuuyeckux jiemMeHnToB /[. U. MenaesneeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE pPe€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

[lepuoanueckuii 3aK0H U
[lepnonuueckas cucrtema

bu6mmoreka [IOK

A 7
3 XHMHYECKUX djieMeHToB Jl. M. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMH4YecKas CBA3b. BuG 10K
noIMoTEeKa
32 OxucmTebHo- 8 https://m.edso00.ru/7f41837¢
BOCCTAaHOBUTCIIbHBIC PCAKIINN
bubmuorexa [IOK
Hroro o pasaeiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KVIIACC

KonuuecTBo yacoB JIEKTPOHHBIE
HaunmeHnoBaHue pa3/iesioB U TeM uudposBbie
Ne i/t P Kontpoabsnbie | IpakTuueckue (upp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. BemecTBo M XMMH4ecKkne peakuuu
11 [ToBTOpenue u yriyoiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3/iesioB Kypca § Ki1acca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bu6nuoreka [IOK
' peaxiui https://m.eds00.ru/7f41a636
13 DIEKTPONIUTHYECKAs JUCCOLIMALIMSL. 8 1 1 bu6nuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3pnen 2. HemeTa/uibl M X COeIUHEHUS
21 OO01mas xapaKTepUCTHKA XUMUIECKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [IOK
' PYHIEL 2P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO61mas xapaKTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, hochop u ux 7 1 bubmorexa LIOK
' PYIHIBE ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO61as xapaKTepuCTHKa XUMUYECKUX
2.4 asieMenToB IVA-rpymnel. Yriepoa u 8 1 2 bubmmorexa [JOK
' . DYTHIBL. p https://m.edsoo0.ru/7f41a636
KPEMHUH ¥ UX COCTUHEHUS



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

Hroro no pazneny 25
Pazgen 3. MeTaJuIbl H HX COeIMHEHUA
. bubnmoreka [IOK
3.1 Obmme cBOfCTBa METAIIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiinime MeTaisl 1 UX COETUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 B MaTePHAJIBI B )KU3HU YEJIOBEKA 3 bubmmorexa [JOK
' cectsa f P " https://m.edso0.ru/7f41a636
Hroro o pasneny 3
p 3 bu6mmoreka [IOK
C3CPBHOS BpeMA https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Kontpoabnsbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
1 [Ipenmer xumuu. Poiae XuMuu B :KU3HU 1 bubnuoreka [IOK
yeJjioBeka. Tena u BerlecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAX MO3HAHUS B XUMUU 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnmnoreka [JOK
oOpartieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/IOBaHUEM
Yuctelie BemecTBa u cMecu. CiocoObl bubauoreka [JOK
4 . 1
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padota Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYNCTKHU MMOBAPEHHOM 1 bubamorera LOK
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [JOK
6 A 1
TOMBLH MOTICHY IR https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE DJIEMEHTBI. 3HAKU (CUMBOJIBI) 1 but6mmoreka [IOK
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 bubamorexa [IOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmrorexa LIOK

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

3aKO0H IIOCTOSIHCTBA COCTaBa BCIICCTB.

bubmuoreka [IOK
10 Xumunyeckast opmyna. BaneHTHOCTh aTOMOB httos://m.edsoo.ru/Ffod2eae
XUMHUYECKHX 3JIEMEHTOB
11 OTtHocuTenbHAsE aTOMHAs Macca. bubnnorexa [HOK
OtHoOcHUTeNIbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1oag XUMHYIECKOTO DJIEMEHTA B bubmmnorexa IIOK
COCTMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuecTtBo BemecTBa. Moinb. MonsipHas bubnmnoreka [JOK
Macca https://m.edso0.ru/ff0d5230
1 du3nYecKre U XUMUYECKUE SBICHUS. bubmuoreka [IOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycnoBus MPOTEKaHUS bu6nuorexa [IOK
15 .
XUMUYECKUX PEaKLUU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6muoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koau4uecTBa, MacChl BENIECTBA but6mmoreka [IOK
110 YPaBHEHUSAM XUMHUYECKUX PEAKINI https://m.edsoo.ru/ff0d5708
Knaccuukanust XuMU4eCKUX peaKIuii
18 (coe HH(I;HMH a3JIOKCHUS SaAIZe eLII-II/I}I bubmmorexa LIOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sumukiIoneauct. O0o0IeHne 1 bubnmorexa HOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alMs 3HAHUH
20 KonTponsnas pabora Nel o Teme bubmmorexa [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIAM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. CocTtaB Bo3ayxa. bu6nuorexa [IOK

KI/ICJIOpOI[ — DJICMCHT U IMPOCTOC BCIICCTBO.

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

O30H

duznueckue 1 XUMUYECKUE CBOIICTBA

22 KHCIIOpoJa (peaKIuu OKUCIICHUS, TOPCHHE) brbmorexa LIOK
poaa (peart > TOP ' https://m.edsoo.ru/ff0d4614
[TousiTre 00 okcuaax
CriocoObI MOTydeHHUsT KHCIIOPOa B
23 nabopaTopun fn OMBIH_U'IerH(i:TI/I bubamorexa [IOK
paTop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kucnopoaa
TemnnoBoit 3 PeKkT XUMUIECKON PEaKIInH,
24 MOHATHE O TEPMOXMMHYECKOM YPaBHECHUU Bubmmorexa LIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHIX PEaAKIIHIX
TommBo (HedTh, yroib U METaH).
25 3ar ;13He1§1/1e¢1;o3 . a, CIIOCOOBI Zro brbmorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALIICHHUS
[Ipaktuyeckas padota Ne 3 o reme
26 «ITomyuyenue u coOupaHue KKCIOpoaa bubamorera LOK
i . p pod, https://m.edsoo.ru/ff0d4ae2
U3YYCHHUE €r0 CBOMCTBY
97 Bomopon — anemMeHT u mpocToe BEIIeCTBO. bubnunorexa LIOK
Haxoxnaenue B nmpupoe https://m.edsoo.ru/ff0d4ddo
)8 du3ndecKue 1 XUMUYECKHEe CBOMCTBA bubmuoreka [IOK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka LIOK
2 I1
o OFUITHE O KHCHOTAx 1 colx https://m.edso0.ru/ff0d50d2
30 Crioco0sI 1oTydeHust BOAOpoaa B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[paktuyeckas padota Ne 4 o reme
bu6nunorexa LIOK
31 «[Tony4yenue u coOupanmne BOAOPO/IA,

H3Yy4YCHHUC €TI0 CBOMCTB»

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
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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bubnunorexa LIOK

32 MonstpHblii 006EM Ta30B. 3aK0H ABOTaApo
p AP https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOIHYECTBA BEIECTBA
33 rasa 110 ero M3BeCTHOMY KOJIMYECTB bubmorexa LIOK
.. y Y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WIN 00BEMY
Brruncnenus 00bEMOB ra3oB 0 ypaBHEHUIO
34 €aKIIMH Ha OCHOBE 3aKOHA 00BLEMHBIX bubmiorexa HOK
PeaKIiH Ha https://m.eds00.ru/ff0d5708
OTHOILICHUH ra30B
35 duznyeckre 1 XUMHUYECKHE CBOIICTBA BOJIBI bubmorexa [OK
g https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Torstre 06 bubmuoreka [IOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U
37 HEHAaCBIIICHHBIC pacTBOPEI. MaccoBast 10 bubmorexa HOK
PACTBOPEL https://m.eds00.ru/ff0d5h40
BEIIECTBA B paCTBOPE
[Ipaktuyeckas padota Ne 5 o reme
38 «IIpuroroBiieHrEe pacTBOPOB C bubnuoreka [IOK
onpeaeIeHHON MacCOBOM J0JIen https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas pabora Ne2 o teme bub6mmorexa LIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiaccuuKarms, but6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMH4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubamorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: cOCTaB, Ki1accuduxams, but6mmoreka [IOK

HOMCHKIJIATypa

https://m.edsoo.ru/ff0d67ca
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43 [lony4yenue u XMUMUYECKUE CBOMCTBA bu6muoteka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnortsl: coctas, knaccuduxanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TomyueHnue 1 XUMUYECKUE CBOWCTBA KUCIIOT bubmmorexa [JOK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIocoOb bubnuoreka [IOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[TpakTrueckas padota Ne 6. Pemenue
47 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACChI HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI»
48 I'enetnueckas cBA3b MEXKY KiIaCCaMHU bu6muoteka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmunorexa IHOK
49 O06o001IeHre 1 cucTeMaTr3alus 3HaHU!
B H https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU
[lepBble MOMBITKU KIacCUPUKAITUT
o1 XUMHYECKHX 3J1eMeHTOB. [loHsTHE O rpymmax bubamorexa [IOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[lepuonnueckuii 3akon u [lepronnueckas
52 CHCTEMAa XMMHUYECKUX demMeHToB /. U Bubamorexa [IOK
T https://m.edso0.ru/00ada52c
Mennaeneesa
53 [Tepuosabl, rpynIibl, HOATPYIIIBI bubmorexa LIOK
PHOLBL, TPYHIIEL HOATPYH https://m.edsoo.ru/00ada52c
o4 Crpoenue atomoB. CoCcTaB aTOMHBIX sIJIEp. bubnuoreka [IOK
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N3oTO11EI

https://m.edsoo.ru/00ada342

CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB

. bubnmnoreka [JOK
55 aneMeHToB Ilepuoanyeckoii cucremst 1. 1. https://m.edso0.ru/00adasbe
MenneneeBa
XapakTepucTUKa XUMHUYECKOT0 3JIEMEHTA T10
. but6mmoreka [IOK
56 ero nosioxkeHuto B [lepuogudeckoit cucreme
https://m.edsoo.ru/00ada824
J. 1. Menneneera
3nauenue [lepuogmdeckoro 3akoHa st
57 pa3BuTusA Hayku U npaktuku. /1. 1. bu6nuorexa [IOK
MenaeneeB — y4€HbIM, IEJAror U https://m.edsoo.ru/00ada96e
rpakJlaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmuoteka [IOK
58
XHMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 J4!
OHHAA XUMITHCCRad CBAZD https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHast XUMHUUECKas CBSI3b bubmorera [JOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsapHast XUMHUYECKAs CBSI3b bubmorera [JOK
p https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 C
TCTCHb ORHCICHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTEIIFHO-BOCCTAHOBUTEIBbHEBIE PEAKIINHU brbmorera [JOK
peaktt https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIU bubmorera [JOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o reme bubnnorexa [HOK
«CtpoeHue atoma. XMMHUYECKas CBI3b) https://m.edsoo.ru/00adb486
66 PesepBuslit ypok. O60011eHE U bub6nunorexa LIOK
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cHCTeMaTH3alus 3HaHUH

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

67 Pezeprublit ypok. O6001eHue u 1 bubmuoteka [IOK
cUCTeMaTHU3aIus 3HaHUI https://m.edsoo.ru/00ad9ch?2
68 PezepBublit ypok. O600111eHNE 1 1 bu6muoteka [IOK
cUCTeMaTHU3aIus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KVIIACC

KonuuecTBo yacoB JJIeKTPOHHBIE
nugposbie
Ne i/ Tema ypoka Kontpoabnbie | IlpakTuuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
[lepnonnueckuii 3akoH. [lepuonnueckas
1 crucTeMa XMMHUYECKUX 3y1emMeHToB /. U 1 bubmmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 Bubmroreia LIOK
P P https://m.edso00.ru/00adb6h6
1582 (Vi (0):!
3 Knaccudukanus u HoMeHKIIaTypa 1 bubnmnoreka [JOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasr xuMudeckoi CBSI3U U THITHI 1 bubmnoreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbhas pabora Nel no Teme
) «[loBTOpEHUE U yrayOaeHue 3HaHUM 1 1
OCHOBHBIX pa3/IesIoB Kypca 8 Kjacca»
6 Knaccudukanus XuMUYECKUX peaKIii mo 1 bu6nuorexa [IOK
pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[lonaTHE 0 CKOPOCTH XMMHUYECKOHN PEAKIIUH.
7 IloHATHE O TOMOT€HHBIX U F€TEPOTE€HHBIX 1 bubamorexa [IOK
p https://m.edsoo.ru/00adbe9a
peakuusax
[TonsTre 0 XUMUYECKOM PaBHOBECHHU.
3 ®DakTOpPHI, BIUSIOMNE HA CKOPOCTh 1 bubmuoreka [JOK
XUMHUYECKON PEAKLIUU U ITOJIOKEHUE https://m.edsoo.ru/00adc28c
XMMHUYECKOI'O PABHOBECHS
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9 OKuCIUTETbHO-BOCCTAHOBUTEIIbHBIC but6mmoreka [IOK
peaxuuu https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIUTUYECKON JUCCOLUALIUY. bu6nuoreka [IOK

10
CunbHbIe U cla0ble ANEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNonubie ypaBHEHHS peaKIuit bubmmorexa LIOK

yp peaxtt https://m.edsoo.ru/00add448
XHUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHUIN 00 bubmmorexa LOK
. pen https://m.edsoo.ru/00add5d8
AIEKTPOIUTUIECKON JUCCOIHAITTT
XHWUMUYECKUE CBOMCTBA COJIEH B CBETE
13 MPEJICTABICHUH 00 IEKTPOIUTUICCKOM bubamorexa [OK
pel P https://m.edsoo.ru/00add8b2
JACCOIMAIIAN
14 [Tonsatue o runponuse coen bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bubmmoreka [JOK
15 0606 i
ODHICHHE 1 CHCTCMATHSALILT SHATHH https://m.edsoo.ru/00addd12

16 [Ipaktuyeckas padora Ne 1. «Permenune bu6nuorexa [IOK
JKCIEPUMEHTAJIBHBIX 3329 https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o reme

17 «INEKTPOTUTUYECKAS TUCCOIHUAIIUS bubmmorexa LIOK

p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»

18 OO6m1as XxapaKTepUCTHKA TajJOTeHOB. bu6mmoreka [JOK
XHWMUYECKUE CBOMCTBA HA MMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XnopoBoaopod. ComnsiHast KUCIIOTa,

19 XUMHYECKHUE CBOMCTBA, MOJTyICHUE bubamorexa [IOK

> THOTYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
20 [paktuyeckas padora Ne 2 o Teme bu6nuorexa [IOK

«IIomydeHne CONsTHOM KUCIIOTHI, U3y4ECHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brraucnenus 1o YPaBHCHUAM XUMHUUYCCKHUX

bu6mmoreka [JOK

21 €aKIMii, eCJIM OMH U3 PEarcHTOB JaH B
peaxil g P A https://m.edsoo.ru/00ade488
U30bITKE
29 O6mas xapakrepuctuka 31eMeHToB VIA- bubnuotexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorponHbie MOIU(GUKALIUN CEPHI.
23 Hax0>1<p €HUE Cephl HQ)eé coe I/IHCII)-II/Iﬁ B bubmmorexa LOK
a P f[ https://m.edsoo.ru/00ade64a
npupojie. XUMHUECKUE CBOHCTBA CephI
CepoBoaopos, cTpoeHue, pu3nyeckue u bu6mmoteka [IOK
24 .
XUMUYECKHAE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTA,
25 ¢bu3nyeckre 1 XUMHUYECKUE CBOICTBA bubamorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEaKIIHH, JeKaIINe B OCHOBE
26 MPOMBINIIEHHOTO CII0co0a MoTydeHus bubmuorexa [LIOK
CEpPHOU KUCIOThI. XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollel Cpeibl COEUHEHUSIMH CEPbI
97 Brruncienue MaccoBoOii J0JIM BBEIXOa bu6mmoreka [JOK
IIPOJAYKTA peaKkuu https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTuka 31eMeHTOB V A-
28 rpynmbl. A30T, pacipoCTpaHEHUE B bu6mmoreka [IOK
npupoze, GU3NIecKre U XuMHUECKUE https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AmMHaK, ero Gu3nUecKrue U XUMUYECKHe bubmumorexa [LIOK
CBOMCTBA, MOJIYYEHHE U IPUMEHECHUE https://m.edsoo.ru/00adf004
30 [IpaxTrueckas padora Ne 3 mo Teme bu6mmoreka [JOK

«HonyquI/Ie aMMHaKa, U3y4€HHEC €1ro

https://m.edsoo.ru/00adf180
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CBOWCTB»

A30THas KUCIOTa, €€ Pu3nuecKkue u

but6mmoreka [IOK

31
XAMUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEU
aMMOHMS B KAYECTBE MUHEPAIIbHBIX bubnuotexa [JOK
32 .
ynoOpeHuii. XuMHU4YECKOe 3arpsi3HeHUE https://m.edsoo.ru/00adf518
OKPY’KaIOIIEeH CpeIbl COeUHEHUSMH a30Ta
®docdop. Oxcun pocdopa (V) u pocdopuas
33 KHCJIO0Ta, (GPU3NYECKHE U XUMUIECKHE bubamorexa [OK
L https://m.edso0o.ru/00adf68a
CBOICTBA, MOJy4YEeHUE
Hcnonb3oBanue pocdaToB B KauecTse
34 MUHEPAJIBLHBIX yI0OpeHuil. 3arps3HeHne bubamorexa TIOK
PATBHBIY YAODP P https://m.eds00.ru/00adfc20
MIPUPOTHOM cpenbl hochaTaMu
VYruepon, pacripocTpaHEHUE B IIPUPO/IE, bu6nuoreka [IOK
35 .
(dbu3MYecCKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepoaa, ux pusudeckue u
36 XAMUYECKHE CBOMCTBA. DKOJOTHYECKUE butmmoreka [JOK
IpO0JIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoJa https://m.edsoo.ru/00adfebe
(Iv)
37 VYronbHas KUCIOTa U €€ CONn bubmmorexa LIOK
https://m.edso00.ru/00ae006¢
[IpakTrueckas padora Ne 4 o Teme
38 "[lonyuyeHue yriaekuciioro raza bubmorexa LIOK
Y T ' " https://m.eds00.ru/00ae027¢
KauecTBenHnas peakius Ha kapOOHAT-UOH
[lepBoHavanbHbIe MOHATHS 00
39 OpraHWYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
P https://m.edsoo.ru/00ae054e
COEJIMHEHUSIX yIiiepoia
40 Kpemnwuii u ero coennHeHus but6mmoreka [IOK
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https://m.edsoo.ru/00ae080a

[paktuyeckas padora Ne 5. Pemenue
IKCTIEPUMEHTAIBHBIX 33]1a4 110 TEMe

but6mmoreka [IOK

41
«BaxkHelnme HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHMS»

KonTponbnas pabora Ne3 o teme
42 «Bakaelnme HeMeTaJUIBI U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0el18
COEIMHEHU»
OO6mras XxapakKTepUCTUKa XUMHUECKUX

43 3JIEMEHTOB — METAJUIOB. MeTajuindeckas bubmuoreka [JOK
CBA3b U METaJUIMYECKask KpUCTAIUIMUECKast https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKue CBONCTBAa METaJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUYECKAIN PSI HAIPSHKEHUI bubmmorexa [OK

p P P https://m.edsoo.ru/00ael1156
METAJIJIOB
OO6mmwme crnocoObI MOTYICHHS METAIIIOB.

45 CmiaBbl. Berancnienust mo ypaBHEHUSIM bu6mmoreka [IOK
XUMHUYECKHUX PEAKLUI, €CIIA OUH U3 https://m.edsoo.ru/00ael1156
pEeareHTOB COJAEPKUT MPUMECH

46 IlousiTHE 0 KOPPO3UU METAIIIIOB bubmorexa LOK

pp https://m.edsoo.ru/00ael278
bu6mmoreka [JOK

47 €JIOYHBIE METAJIJIbI
m https://m.edsoo.ru/00ae14b2

48 OKCHUIBI U TUAPOKCUIBI HATPUSI U KA Bubmiorexa ITOK

A AP A p https://m.edsoo.ru/00ae14b2
[I{esi0uHO3EMENBHBIE METAIIIBI — KAJIBIUN U bubnuorexa [JOK

49 .

MarHum https://m.edsoo.ru/00ael5e8

50 Baxueiinme coeJUHCHNS KaIbLIHS bu6nmoreka [JOK
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51 O0001IeHre U cUCTEMATH3AIlAI 3HAHAHN
bu6anoreka LIOK
52 JKécTkocTh BOJIBI M CIOCOOBI €€ yCTpaHSHUS
s yerp https://m.edso0.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme
53 "YKECTKOCTE BOALI 1 METOILI €6 bubmmorexa [OK
| 8 A https://m.edso00.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [JOK
54 AnroMuHui
https://m.edsoo.ru/00aelc64
AmdotepHble CBOICTBA OKCHJIA U bubmuoreka [{IOK
55
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubanoreka LIOK
56 Keneso 1
https://m.edso0.ru/00ae1d86
57 Oxcunsl, Tuapokcubl u conu xenesa (I) u bubnuotexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3aIMs 3HAHUH
IIpaktuyeckas padora Ne 7. Pemenue
59 OKCIIEPUMEHTAJIBHLIX 3a/1a4 M0 TEME bubmorexa HOK
p . A https://m.edsoo.ru/00ae3de8
«BaxkHeiIme MeTalIbl 1 UX COeTUHEHUSD)
Boeruucienust mo ypaBHEHUSIM XUMHYECKUX
€aKIINi, eClIi OJTMH U3 pearcHTOB JIaH B
60 i36bm<e HIIA COME )KHTI:'[ HMeECH bubmorexa LOK
A1eP . p ) https://m.edso00.ru/00ae1750
BrruncieHnsa MaccoBOI JOIM BBIX0Ia
MPOYKTA PEAKIHI
61 O0001IeHNEe U cCUCTEMAaTH3allig 3HAHUH
62 Konrtpomnsnas padora Ne4 o teme

«Baxaenmme MeTalIbl 1 UX COCIUHCHUA»
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63 BemecTsa u maTepualbl B IOBCETHEBHOU 1 but6mmoreka [IOK

JKU3HU YeJIOBEKa https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYXKaroLen 1 bu6nuoreka [IOK

cpelbl https://m.edso0.ru/00ae4270
65 Ponp xuMuu B perieHun 3KOJIOrHYECKUX 1 bubnuotexa [JOK

npobJieM https://m.edso0o.ru/00ae4270
66 PesepBHelit ypok. O60011eHNEe 1 1 bu6mmoreka [JOK

cUcTeMaTU3alus 3HaHu! https://m.edsoo.ru/00ae0dOa
67 Peseprubiil ypok. O600meHNE 1 1 bubnmnoreka [JOK

cUcTeMaTU3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 Peseprubiil ypok. O6001eHue u 1 bu6mmoreka [IOK

cucTeMaTU3alus 3HaHu! https://m.edsoo.ru/00ad9cb?2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxnmoHepHoe obmiectBo «M3aarenbcTBo «IIpocBernienne
* Xumus, 9 ximacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.,

AxmmonepHoe obmiectBo «M3narensctBo «IlpocsenieHue»

METOINYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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



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