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HOACHUTEJIbHAS 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 OOO, a Ttakxke 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
OOyd4eHUs, BOCTHTAHWS ¥ Pa3BUTHA OOYUYAIOIIHUXCSA CPEACTBAMH YUEOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TeMaM MpPOrpaMMbl O XHUMHH, OINpPEAEIseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolMXCs, OMNpEAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzainu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON JEATEIHbHOCTH OOYYArOMIErocsi MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CJIYKHUT 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 yCTOWYMBOIO PAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUSI U
dbopMUpOBaHUs KYJIbTYphI IMYHOCTH, €€ 00111el U QYHKIIMOHATILHON I'PaMOTHOCTH;

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 J1eSITebHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMUPOBAHHMIO ILIEHHOCTHOI'O OTHOIIEHHMSI K €CTECTBEHHO-
HAay4HBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUH Ha ONpeesIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM MW HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX ITOHATUN
OpPraHUYECKON XMMUHU.

CrtpykTypa cojaepaHusi MporpaMMbl MO XMMUU COpMHUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0e 53TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

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

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JApPYroMmy, BBIMONHAA (YHKIUU OOBSICHEHHUS U NPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNS O XUMHYECKOM COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3ydyeHHH XHUMHM MPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMbBl XHMHYECKHX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHWH K HAay4YHBIM METOJaM TIO3HAHHS TPU M3YyYEHUW BEIIECTB U
XUMHYECKUX peakinii, B (OpMUPOBAHUH U PA3BUTUU TIO3HABATEILHBIX YMEHHUHA 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
o0yJaronuxcss K CaMOCTOSITEIbHON IMO3HABATEIILHON JESITEbHOCTH, 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 OOBICHATHP U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, WCIOJIb3Ysl 3HAHWUS U ONBIT, MOJYYCHHBIC MPU W3YUCHUU
XUMHUH, TPUMEHITh WX TPHU PEIIeHHH MpoO0jJeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHWU HJI BBIPAOOTKH JKOJIOTHUYECKHU
1eJecO00pa3HOro TMOBEAEHUsT B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGWISI U HAMPABICHHOCTH JATbHEHUIIIETro
o0y4eHus.

OO6miee YMCIIO 4YacoB, OTBEACHHBIX IS W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COIEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HWUECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemiecTB. IlonsTHe 0 Merojax Mo3HAHUSA B XMMUH. YHCTHIC BElIeCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

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

KomuuecTBo BeniectBa. Moiib. MossipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
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
busnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE 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 KHUCIIOTHI C XJOPUAOM Oapwsi, pa3IOKEeHUE THAPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4eHHE CIIOCOOOB pa3fCICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
Colid, HAOJIOJIEHHUE W  ONKHCAaHUE  PE3yJbTaTOB  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. HaxokaeHnue kucimopoja B mpupoje, (U3MYECKHE U XUMUUYECKHE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYCHHsI KHUCJIOpojJa B JIa0OpaTOpuu M MPOMBINUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBoit 3¢deKT XUMHUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHSI,
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.

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

duznueckue CBOMCTBa BOJbL. Boma kak pactBoputenb. PacTBOpbI.
HacepiienHble 1 HEHAChIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kmaccudukanus neopranmdeckux coeauHeHuid. Oxcumuapl. Kiaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenxkiiarypa ocHoBaHuii. DU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoct MetamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Conu. Homenknatypa coisieil. @u3n4eckue U XMMHUYECKUE CBOWMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPENIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYYEHHUE,
coOupaHue, paclio3HaBaHWE W U3YYEHUE CBOMCTB KHCIOPOJa, HAOIIOJEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwue), B3auMmopaeicTBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIed paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBHUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHUE O00pa3llOB HEOPraHWMYECKHX BEIIECTB Pa3jJUYHbIX  KJIACCOB,
HAOJII0ICHNE U3MEHEHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IEJIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOI'O MeETajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaxHenmme Kiaaccbl HEOPraHU4YECKUX
COCIMHEHUI.

Hepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
rpynmnax CXOJHbIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MengeneeBa.  KopoTkonepuonHas H  JJIUMHHONEpHOAHAs  (OpMbI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000JI04€K aTOMOB TMepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMS paJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 FPYIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucneHus.  OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMMU.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OOpa3LOB BEUIECTB METAUIOB W HEMETAUIOB, B3aUMOJEICTBUE
TUAPOKCUAA IMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IPOBEIAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzaiusi MeXnpeaMETHBIX CBS3€M MPU M3YYEHMH XHUMHUUA B 8§ Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCudUKalus, NEePUOJANIHOCTh, HAOIIOJEHHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras, (PU3MYEeCKUe BEIIMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['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. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, Kalus, KalbLHUs H UX
COCIMHEHUM B COOTBETCTBUM C TMOJIOKEHUEM 3yeMeHTOB B Ilepuomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

Knaccudukanms 1 HOMEHKIaTypa HEOPraHWYECKHX BEIEeCTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

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

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XMUMHUYECKUX peakinusx. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TMOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETHPHO-BOCCTAHOBUTEIILHBIE  PEAKIMK,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKkuum. CocraBnenue ypaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUMHA C  MCIHOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMA BUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAHMM U cojleil B CBETe€ MPEIACTaBICHUH 00 3IEKTPOIUTUYECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasza), CIOXKHBIX BELIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCA AUCCOLMALMHA KHCIOT, LIENOYEed M COJIEU
(BOBMOKHO  HCIIOJB30BaHWE BHUAEO MaTepUajoB), MPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuuu pasiioKEeHHs, COCAUHEHUs), paclio3HABaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucinoTa, XMMHUYECKHE CBOMCTBA, IMOIYyYEHHE, NMpUMEHeHHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HA OpPraHM3M 4YeJoBeKa. BakHellune XJIopuabl U HUX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cephl. XUMUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpoeHHE, (U3UUECKUE U
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHME CBOHcCTBa (0Omue Kak
OpeaCcTaBUTeNsl Kjlacca KHUCIOT M crneurpuueckue). XUMHUECKUE peakluu,
JeXalle B OCHOBE IPOMBIIUIEHHOrO0 croco0a TMONy4eHHUsS CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uon. HaxoxaeHue cepbl U €€ COCAMHEHHH B TPHUPOJE. XHUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U XxuMuieckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHUaK, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X QU3MUecKre U XUMUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHWMsI. A30THas KHCIOTa, €€ TOoNMydeHHe, PU3NIECKUe U XUMHUYCCKUE
cBOiicTBa (0OIIME Kak TMpEeACTaBUTENS Klacca KHUCIOT M crhenuduyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajoTponHbie Moaudukanuu (ocdopa, duzMUeckne M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTE€pHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepold,  aUIOTPOMHbIE
Moau(UKALUK, PAcCIpOCTpaHEHWEe B TNpUpoae, (HU3MUECKHEe U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupoge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTUYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
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.

[TepBoHavanbHbIE IOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUIIEH, dTaHOJ, TJIMLIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble HCTOUYHUKH YTIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHUIMKAThl, X UCIIOJIb30BAHUE B
OBITYy, B MIPOMBIIIUICHHOCTH. BakHeWIne CTpOUTENhHBIC MaTepUalbl: KEPAMHKA,



CTEKJIO, IIeMEeHT, OeToH, eye300eToH. [IpobiaeMbr 6e30macHOro HMCHOIb30BaAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXKHO  HCIIOJH30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHOM peakiuu Ha Cyib(ar-
WOH U HaOJIOJeHUuE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3MYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBHIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE U M3Y4YCHUE CBOMCTB aMMMaKa, MPOBEACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anMasa, Tpaduta, ¢yliepeHa, O3HaAKOMJICHUE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaUeCTBEHHBIX pEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CUIMKATHOW IPOMBINUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxenus B Ilepuomuueckor cucreme xXumuueckux diemeHtoB . M.
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIOCOOBI TMONydeHUs: MeTaioB. [loHATHE O KOPpPO3MM METAJIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanemeHntoB JI. M. MenaeneeBa, CTpoeHHME HUX aTOMOB, HAXOXKJIEHHUE B IPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIBI HATpusi U Kanus. [IpuMeHeHMe WIETOYHBIX METAUIOB MU UX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. M. 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.

AJIIOMUHUN: TIOJIO)KEeHUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxkenue B [leppoanyeckoil cucteMe XUMUYECKUX 3J1€EMEHTOB /1.
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METAUIOB W CIUIaBOB, UX (U3MUECKUMU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHATIOB), OCOOEHHOCTEN B3aUMOJEWUCTBHUS OKCHIA
KallblMs W HaTpus € BOAOW (BO3MOXHO HCIOIb30BAHHUE BHJIEOMATEPHATIOB),
UCCJIEOBAaHNE CBOWMCTB KECTKOW BOJIbI, IIpOLlECCa TOPEHUS KeEJIe3a B KHUCIOPOJE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLWA, ATFOMUHUS, UHKA, JKEle3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMHM HaTpusl, Kajdusl W KaJlblUsg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METaJUIbl U UX COETUHEHUS.

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEAHEBHOM XKU3HM 4eENOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas I0MyCTUMAs
KOHIIeHTpalus BemecTs, aanee — [1/IK). Poap xumMuu B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuit IKCnepumenm:

U3y4eHHe O0pa3lloB MAaTEPUATOB (CTEKIJIO, CIUIABbl METAIIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanms MeXIpeIMETHBIX CBSI3eH INMPH HM3YyYEeHUU XHMHH B 9 Kitacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIMMX €CTECTBEHHO-HAaYYHBIX
MOHATHM, TaK W TOHSATHM, SBJISIOIMIMXCS CUCTEMHBIMH JIUIS OTJCIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAY4YHBIM (DaKT, rUmores3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKALUI, TMEePUOJIUYHOCTh, HAOIOJICHHE,
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,
MOJYIPOBOAHUKH, JTUIJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEIO0, 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.



IINTIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA INTPOI'PAMMBLI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYEHUS XMMUU B €IUHCTBE y4eOHOU H
BOCIIUTATENIbHON JESITEIbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCUMUCKUMU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yabTaThl  OTPAXalOT  T[OTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAy4YHOMY HACIEAMIO, TMOHUMAHUS 3HAYCHHMsS] XMMUYECKOM HAyKh B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM HMHpOpMaIueil o
NEPEIOBBIX JOCTHKCHHUSIX M OTKPBITUSX MHPOBOH M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPakKIaHCKOT0 BOCTIMTAHUS

OpPEICTaBICHUS O COLMAJbHBIX HOpPMax M MpaBUIaX MEXINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HON COBMECTHOHM JAEATEIbHOCTH IpU
BBIMIOJTHEHUN Y4Y€OHBIX, IIO3HABATEIbHBIX 3a7a4, BBINOIHEHUH XUMHYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUWE U TIIOCTYNKH CBOMX TOBapHUIlE C MO3ULIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTaBICHHUS O BELIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS MPUPOJbI, B3aUMOCBSI3SX YEJIIOBEKAa C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeIbHbIE MOTUBBI, HAIIPaBJICHHbIE HA TMOJIYyYEHHE HOBBIX 3HAHHM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIIbCKOM KYJIbTYphl, B TOM YHCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOH, JOCTYITHBIMH TEXHHYECKHMMH CpPEJACTBAMU HH(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
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypeHUs),
HEOOXOJIMMOCTH  COOJIOJICHUSI TPaBWJI OE30MacHOCTH TMPU  OOpAIlleHUu 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 110 XUMHH, OCO3HAHHBIA BHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aJallTUPOBATHCS B MPO(eCcCHOHATEHOM CpeE;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBAHMS, MOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHWS, MOJydaeMble MPU W3YYCHUM XUMHH, JJIs
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 MBIILICHUS, YMEHUS PYKOBOACTBOBAThCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUST MHPOBO33pEHUsI  OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JPYTOe.), KOTOpbhIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOW KapTHHE MHpA, U YHUBEPCAJIbHbIC y4cOHbBIC NEHCTBUSA (TIO3HABATEIbHbBIC,
KOMMYHUKATUBHbBIC, PETYJISITHBHBIE), KOTOpbIEe 0OECIEeUnBaOT (OpPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIBHOMY IIJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUSI HCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUSI TPU OCBOCHUU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMMOCBS3b C JIPYTMMHU TOHSATHSMHM), HCIOJIH30BATh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIUA XUMHYECKUX BEIIECTB W XMMHUYECKUX PEaKIUH,
YCTaHABJIMBATh TMPUIMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TMIPOIECCE IMMO3HAHUSA TOHATHS (MPEAMETHBIE U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEBHBIX 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 M3Y9IaEMBIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI TI0
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHWIO, OpPTaHU3AlMH W TPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEHuEe HaOJIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM padoTe.

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 WHTepHEeTa), KpUTUYECKH OIEHWBATH MPOTUBOPEYUBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE TMPUMEHATHh Pa3IMUHbIE METObI W 3alpOChl MPHU TMOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOT0 TUIIA, TPUOOPETEHUE 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 CXEMaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

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

YMEHHA  MPEICTABIATh  IOJNYYEHHBIE  PE3YJIbTaThl  NO3HABATEIBHOMN
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 COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TNPU  PEUICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JICHCTBHUH, OIPEIEICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNbHOCTD, BRIOUPATh HarbOonee d(PPeKTUBHBIC CITOCOOBI PEIIeHUsT yUeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LEeNHU, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep KaHMsl, YCTAHOBJIEHHOTO JaHHOW denepalbHOW pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



JNeucTBUM, crnenuduyeckre g NpeaMeTHON obnacthu  «XUMHUS», BHUJBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

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

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM D3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOuTalb, paanyc
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS W HEIMOJSpPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MPUMEHSATH ITU MOHITHUS MPU OMMMCAHUU BEIIECTB U UX NIPEBPAILICHUN;

e HCIOJNB30BAaTh XHWMUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJCHMUS  DBJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbicia Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBAaTh TNOHUMAHHUE NEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pa3JIn4aTh TMOHATUS «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay € YUCIOBBIMM XapPaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOlIee YUCIO AJIEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3D PeKTy);

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

MIPOrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJISI U3Y4YEHUSI CBOICTB
BEUIECTB M XHMHYECKMX pEaKIUil, EeCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMHU [0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpOJa), INPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHYECKHX MOHSATUWA: XHWMHUYECKHM
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMbIC PEaKIUHU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAaHOBJICHUE,
aIIOTpOnus, aM(pOTEPHOCTh, XUMUYECKasA CBsA3b (KOBaJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHATHUH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, MPHUHAJIEKHOCTh BEMIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAUHECHUH, TUI KPUCTAIINYECKOU
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas mnoArpymnma (A-rpynma)» U «moOodyHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0Ilee 4YUCIO DJIEKTPOHOB U
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(DUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
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(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TOJATBEPKAAsA OIMMUCAHUE
pUMEpaMU MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, YpaBHCHHMS pEaKIMid, MOATBEPXKIAIONIMX CYIIECTBOBAHUE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKHX TIPEBpaIlleHUd B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKIUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe INpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YIIIEKUCIIOro rasa);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Ccyibdpar-, TUAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAYYHBbIE METObl IIO3HAHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimne npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUI https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

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 § Kiacca 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.edso0.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
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Paznen 3. MeTa/iibl M HX COeJUHEHUSA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE 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 IINIAHUPOBAHHUE

8 KJIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yyeHHusi ~ o0pa3oBaTesibHbIE
padoTsI padoThbI
pecypchbl
1 [Ipenmer xumuu. Pons XumMuu B :KU3HU 1 02.09 bu6mmoreka [IOK
yesnoBeKka. Tena u BelecTsa ' https://m.edsoo.ru/ff0d210c
bu6nuorexa [IOK
2 I 1 06.09
OHSITHE O METO/IaX MO3HAHMSI B XUMUU httos://m.edsoo.ru/ff0d227e
[Ipaktuyeckast padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHH U MPUEMBI 1 09.09 bubnnorexa [IOK
oOparieHus ¢ 1ab0paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa U cMecH. CriocoObl bubnuorexa [IOK
4 y 1 13.09
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 16.09 bubmorexa HOK
g . buMep ’ https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IIOBAPEHHOM COJIN)»
ATOMBI U MOJIEKYJIbI XUMUYECKUE
6 9IEMEHTHI. 3HaKU (CUMBOJIbI) 1 20.09 bubmorera [JOK
) ' https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUX 3JIEMEHTOB
bubmmoreka [IOK
7 C 1 23.09
TAPTOBAL BXOATA AMATHOCTIEA https://m.edsoo.ru/ff0d2bes
bu6nunorexa LIOK
II 1 27.09
8 POCTHIE 1 CIONHbIC BemectRa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUYEHUE 1 30.09 bubnuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aK0H IMOCTOSHCTBA COCTaBa BEIIECTB.

https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK

10 Xumunueckas Gpopmyna. BaneHTHOCTD 04.10
opwy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JIEMEHTOB
11 OtHOcuTeNnbHAsA aTOMHAs Macca. 07.10 bubnnorexa [IOK
OtHocuUTeNbHAs MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOTO 11.10 bu6nunorexa [IOK
3JIEMEHTA B COCTHHCHUH ' https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Mouib. 14.10 bu6mmoreka [IOK
MounspHas macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUUYECKUE SIBICHMUS. 18.10 bubmuorexa [IOK
Xumudeckast peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBusl MPOTEKaHUS 21.10 bubnmoreka [JOK
XUMHUYECKUX PeaKIui ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MaCChl BEIIECTB. 2510 bubnnoreka [JOK
XUMHYECKHE YPaBHEHHSI ' https://m.edso0.ru/ff0d3b88
Brruncnenust Konu4yecTBa, MacChl
17 BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX 08.11 bubmorexa HOK
Hl . P ’ https://m.edsoo.ru/ff0d5708
peakuuii
Krnaccupukanus XUMHUYIEeCKHX PeaKIIHid
18 (coe I/IHq;HI/I}I a3JI0KEHUS ’ 11.11 buGmorera [IOK
g P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii- Eu6 10K
HOJIMOTEeKA
19 sHIMKIIoNeUCT. O000IIeHNE 1 15.11
. g HVI https://m.edsoo.ru/ff0d40c4
CUCTeMAaTHU3aIHs 3HAHUHA
20 Konrponsnas padora Nel no reme 1811 bubmmorexa [IOK
«BelllecTBa 1 XUMHUYECKHUE PEAKIIM ' https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Coctas 22.11 bubnnorexa [IOK



https://m.edsoo.ru/ff0d2d50
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
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https://m.edsoo.ru/ff0d4290

Bo3nyxa. Kucinopom — sneMeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

dusnueckre 1 XUMUYECKHE CBOIICTBA

bu6nunorexa LIOK
25.11
22 KHCIIOPOJa (PCAKIIHH OKHCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 006 okcumax
Crioco0slI MostydeHus: KUCIopo/ia B
23 J1a00paTOPUH M MPOMBIILJICHHOCTH 29.11 bubmorexa HOK
patop p ' ' https://m.edso0.ru/ff0d497a
[Ipumenenue kuciopoaa
Tennosoii a¢ ekt xumuueckoi
24 peaKIu, IOHATHE O 02.12 bu6nunorexa LIOK
TEPMOXMMHYECKOM YPaBHEHHH, IK30- U ' https://m.edsoo0.ru/ff0d4790
IHAOTEPMHUECKHUX PEAKITHIX
Tonnuso (HedTh, Yroiab U METaH).
25 3ar $I3HeI-EI/Ie¢];03 yra CIIOCOOBI )ero 06.12 bubmorera [JOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHUS
[paktuyeckas padota Ne 3 o teme
26 «ITonyueHue u coOMpaHue KUCIOpOaa 09.12 bubmorexa LHOK
y . p poa, ' https://m.edsoo.ru/ffod4ae2
W3YUYEHHE €TI0 CBOWCTBY
97 Bomopon — anemenT u mpocToe o bubnmoreka [JOK
BeniecTBo. Haxoxkaenue B mpupoe ' https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA 16.12 bu6mmoreka [IOK
Bojiopoaa. [Ilpumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bubmmoreka [IOK
29 I 20.12
OIUITHE © IHEHOTax 1 cOBIX https://m edso0.ru/ff0d50d2
30 Crioco0sl mosty4eHust BOJAOPO/Ia B 23.12 bubnnoreka [IOK
JTaboparopuu ' https://m.edsoo.ru/ff0d4dd0
31 [IpakTrueckas padora Ne 4 mo Teme 2712 bubmmorexa LIOK

«[Tonydyenue u cobupanue BOAOPOJA,

https://m.edsoo.ru/ff0d4f42
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HU3YUYCHHUE €T0 CBOMCTBY

MossipHbIii 00bEM Ta30B. 3aKOH

bubnuorexa [IOK

32 10.01
ABorajipo https://m.edsoo.ru/ff0d542e
Borunciienus 00béMa, KoJIMUeCcTBa
33 BEIIECTBA ras3a I10 €ro U3BECTHOM 13.01 bubmorexa LOK
» ) Y ' https://m.edso0.ru/ff0d55a0
KOJIMUYECTBY BEILIECTBA I 00BEMY
Beruucienust 00bEMOB ra3oB 110
34 ABHEHHUIO peaKIUU Ha OCHOBE 3aKOHa 17.01 bubmorexa [OK
yp B peaxtt . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 Du3NYECKUEe U XMMUYECKUE CBOMCTBA 20.01 bubmuorexa [IOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanwmii. [lonstue 006 bubmuotexa [IOK
36 24.01
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceimeHnHbie
37 U HEHACBIIIIEHHBIE pacTBOPHI. MaccoBas 27.01 bubmorexa HOK
B pactBopeL. ' https://m.eds00.ru/ff0d5h40
JI0JIsl BEIIECTBA B PACTBOPE
IIpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBieHre pacTBOPOB C 31.01 bubnmnoreka [JOK
ONpENEEHHON MAaCCOBOI J0Iei ' https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEUIECTBAY»
39 Konrponsnas padora Ne2 o reme 03.02 bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bona» ' https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIaccuduKaus, 07.03 bu6nunorexa LIOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tonyuyenue u XuMHUUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 10.02 bubmorera [JOK
’ p ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, KiIaccuuKarws, 14.02 bu6mmoreka [IOK



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

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnyyenue u XUMHYECKUE CBOMCTBA 17.00 bubmmorexa LIOK
OCHOBaHHUIA ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, 1.0 bubnnorexa [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [lonyyenne u XUMHYECKUE CBOMCTBA 24.02 bubnmorexa [IOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpPA,
46 cnocof(ibll) oI )eHI/I;I XI/IMHchpKI/Ie 28.02 bubmorexa LIOK
. i ’ ' https://m.edso00.ru/00ad9474
CBOIiCTBa
[paktuyeckas padora Ne 6. Pemenue
47 JKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME 03.03 bubnnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
48 ['enetnueckas cBA3b MEKy KilaccaMu 07.03 bubnnoreka [JOK
HEOPraHWYECKUX COCAUHCHUI ' https://m.edso00.ru/00ad9a50
bubnuorexa [IOK
49 O0600611eHre U ccTeMaTU3alus 3HaHU! 10.03
B t https://m.edso00.ru/00ad9ch2
KonTponbnast pabora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 14.03 bubmorera [JOK
, P ' https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[lepBbie MOMBITKU KIacCUPUKAITUT
51 XUMHUYECKHX 37ieMeHTOB. [loHsaTue o 17.03 bubmmorexa LIOK
' ' https://m.edsoo.ru/00ad9ffa
TPYMIax CXOAHBIX AJICMCHTOB
[Tepuoauueckuii 3aK0H U
bu6nunorexa LIOK
52 Ilepnonnueckas cucteMa XMMUYECKUX 21.03
https://m.edsoo.ru/00ada52c
anemenToB JI. Y. Menaeneena
53 [lepuoasl, rpymIibl, MOATPYIIIBI 24.03 bubnnorexa [IOK
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Ctpoenue atomoB. CoCcTaB aTOMHBIX

https://m.edsoo.ru/00ada52c
bubnuorexa [IOK

>4 sanep. M3oTomsl 04.04 https://m.edso0.ru/00ada342
CTtpoeHue 3JIeKTPOHHBIX 000I0YeK
55 ATOMOB 3JIEMEHTOB HepI/IO,Z[I/I‘IeCKOﬁ 07.04 Bubmiorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. V1. Mengeneera
XapaKkTepucTuKa XUMHIECKOTO
56 3JIEMEHTA IO €T0 MOJ0KEHUIO B 11.04 bubmuoreka [IOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [lepuoguueckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. [1. 1. 14.04 bubnmorexa [IOK
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEeKTPOOTPHUIIATETLHOCTH ATOMOB 18.04 bubnmnoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 HNonnas xumuueckas CBs3b 21.04 httos://m.edsoo.ru/00adac34
KoBasieHTHas oJIsipHAst XUMUYECKast bubnmoreka [JOK
60 25.04
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HENoJIsipHast XUMUYeCKast 28.04 bubmuoteka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nuorexa [IOK
62 CTeneHs okucICHs 02.05 https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIC 05.05 bubnnoreka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIIUTETH ¥ BOCCTAHOBUTEIIH 12.05 bubmorexa HOK

https://m.edsoo.ru/00adb076
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65 KonTponbhas pabora Ne4 o teme 1 16.05 bubnmoreka [JOK
«Ctpoenune atoMa. XUMHYECKast CBA3b)» https://m.edsoo.ru/00adb486
66 IIpomexyTouHas aTTecTanus 1 19.05 Eﬁfﬁ;ﬁ::;igg}; 0adb33c
67 PesepBHbIil ypok. O606£ueHHe u 1 23.05 bubnnorexa [IOK
cUCTEeMaTHU3alus 3HAHUI https://m.edso00.ru/00ad9ch2
68 PezeprHblii ypok. O600mIeHNE U 1 23.05 bubnmorexa [IOK
CUCTEMATHU3ALMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
[lepnonueckuii 3aK0H.

1 Ilepunonnueckas cucrema 1 02.09 bub6mmorexa [IOK
XUMHYECKHUX d51eMenTOB 1. 1. ' https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOWMCTB XMMHUYECKHX 3JIEMEHTOB 1 06.09 bubmorexa HOK

i ' https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus m HoMeHKIaTypa 1 09.09 bubmuoteka [IOK
HEOPraHWYECKUX BEILECTB ' https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITBI 1 13.00 bubnuorexa [IOK
KPUCTAJITIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpEeHUE M yriTyOIeHNE 3HAHUIA 1 1 16.09
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

5 Krnaccudukanus XuMHIecKux 1 20.09 bubnnorexa [JOK
peaKUuii MO pa3IMYHbIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakuuu. [JoHATHE O TOMOT€HHBIX U 1 23.09 Bubmorexa ITOK
p ’ ' https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIUSIX
[ToHsiTHEe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @DaxTOpBI, BIMSIONINE HA CKOPOCTh 1 27.09

XUMHYECKOU PCaAKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHUSA

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9 30.09
peakuuu https://m.edsoo.ru/00adcade
Teopus 2nEKTPOIUTUYECKON
10 nccoruanmu. CHUiIbHbIE U cl1a0ble 04.10 Bubmorexa LIIOK
A HHATLIH. ' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
bubmuorexa [IOK
11 HMouuble ypaBHEHUS PEAKIINN 07.10
yp peaxil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IIPEeACTABICHUI 11.10 Brbmiorexa IIOK
puﬂ ’ https://m.edso00.ru/00add5d8
00 2JEKTPOIMTUYECKON TUCCOITHAIIIN
XMMHYECKUE CBOUCTBA COJIEU B CBETE
13 [peICcTaBICHUN 00 14.10 Bubmorexa IIOK
pea . ' https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON JUCCOLUAIIUU
but6mmoreka [IOK
14 IToaaTtue o ruapoIH3€E COJIEH 18.10
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTeMaTU3aLUs 2110 bu6mmorexa [IOK
3HAHUI ' https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «PerieHne dKcriepuMeHTaILHBIX 25.10 Bubmuorexa LIOK
p ' https://m.edsoo.ru/00addbfa
3a1au»
Konrponsnas padora Ne2 o reme
17 «DIEeKTpoIUTAYECKAS IUCCOIIHALIIS 08.11 bubmaorexa LIOK
p a HHATHL ' https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA IaJI0r€HOB.
18 XI/IMI/I‘-IGCI(II)/IC CBgﬁCTBa Ha IIpUMEDE 11.11 Bubmorexa IIOK
pUMED ' https://m.edsoo.ru/00addfe2
XJiopa
19 XmopoBogopoa. CoisiHast KUCTIOTA, 15.11 bubmuorexa [{OK
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XMMHYECKHE CBOMCTBA, ITOJIy4YEHHUE,
IIPUMEHEHHE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK
20 «ITomydyeHne COISIHOM KHCIOTHI, 18.11
y . 5 https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY
Beraucnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIIUN, €CJIM OITUH U3 22.11 Bubmaorexa LIOK
P ’ ' https://m.edso00.ru/00ade488
pEareHToB JIaH B U30BITKE
29 OO61mas xapaKTepUCTHKA JIEMEHTOB 55 11 bubnmoreka [JOK
VIA-rpymnmsl ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeMHEHUI 26.11 bu6muoteka [IOK
B IIpUpOJie. XUMUYECKHUE CBOWCTBA ' https://m.edsoo.ru/00ade64a
cepbl
CepoBojopo, cTpoeHue, hu3ndeckue bubnnoreka [JOK
24 . 02.12
U XMMHUYECKHE CBOKCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (1)1/131/1%01(1/12 u xm\fnquKHe CBOMCTBA 06.12 bubmorera [JOK
’ ' https://m.edsoo.ru/00adea28
MPUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE ITPOMBIIIJIEHHOTO CIIOco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. 09.12 bubnuotexa [IOK
XHUMHYECKOE 3arpsA3HEHHE ' https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cephl
97 Brruucnenue MmaccoBol J0JIM BBIXO/a 13.12 bu6mmoreka [IOK
MPOJIYKTa PEAKIINU ' https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA JIEMEHTOB 16.12 bu6mmoteka [JOK
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VA-rpynnsl. A30T, pacnpocTpaHeHUE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3ndecKue u

bubmuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, IMOTYYCHUE U 20.12
’ i https://m.edso00.ru/00adf004
pUMEHEHHE
IIpakTrueckas padora Ne 3 o Teme
30 «IlonyueHue aMmMuaka, U3y4eHUE €ro 23.12 bubmorera [JOK
3 I > 133 ' https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gusnueckue u 2712 bubnmnoreka [JOK
XUMHUYECKHE CBOWCTBA ' https://m.eds00.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHWUS B KQU€CTBE MUHEPATBHBIX

32 n00peHuii. XUMHUYECKOE 10.01 Bubmorexa ITOK
yAOLP ' . ' https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIICH CpeIbl
COCTMHEHUSIMU a30Ta
doctop. Oxeun dpocdopa (V) u

33 Q)occ%)o pHa}I KI/ICJ‘I((I))Ta (bqnf:m(qe)CKHe u 13.01 bubmorexa LOK

p 7 ' https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOTy4YCHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOPEHUH. 1701 bu6muoteka [IOK
3arps3HeHue MPUPOJHOM CpeIbl ' https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacpocTpaHeHUE B

35 npu E e (I;)H3HII,JGCKII,/Ie U XUMHUYECKHUE 20.01 bubmorexa LIOK

p P Ae ' https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupsl yriaeposaa, ux GU3ndeckue u 2401 bubnmoreka [JOK

XUMHUYECKHUE CBOVICTBA.

https://m.edsoo.ru/00adfebe
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DKOIOTHYECKHE POOIEMBI,
CBsi3aHHBIE ¢ OKcH0M yriepoaa (1V)

N bubnmoreka [JOK

37 VYroinbHast KUCIOTA U €€ COJU 27.01 httos://m.edsoo.ru/00ae006c
[IpaxTrueckas padora Ne 4 o Teme

38 "[TomyueHune yriaekucioro rasa. 3101 bubnmoreka [JOK
KadectBennas peakuus Ha kapOoHaT- https://m.edso00.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KakK O 03.02 Bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
. bubnmoreka [JOK

40 Kpemuuii u ero coenunenust 07.02 httos://m.edsoo.ru/00ac080a
[Tpaktuueckas padora Ne 5. Pemenue

41 HKCIIEPUMEHTAJIbHBIX 3aa4 10 TEME 10.02 bubnmoreka [JOK
«BaxkHeiire HeMeTaJTbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHEHUS
Konrponsnas pabora Ne3 o reme

42 «BaxHeimme HeMeTaJTbl U UX 14.02 bubmorexa HOK

https://m.edso0.ru/00ae0e18
COETMHEHUS»
OO6m1as XxapaKTEePUCTUKA XUMHUYECKUX
3JIEMEHTOB — METAJIOB.

43 Merannueckas CBsi3b U 17.02 bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJUIOB
XUMHYECKUE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUYECCKUN P 21.02 bubmorexa HOK

HanpsH>KeHUHA METaJlJIOB

https://m.edsoo0.ru/00ael1156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYECKUX PEaKIU 24.02 bubmaorexa LIOK
yp peaiiui, ' https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIpPUMECH
but6mmoreka [JOK
46 ITo € 0 KOppo3 eTanino 28.02
FUATHE O KOPPOSHH METAIIOB https://m.eds00.ru/00ae1278
bubmuorexa [IOK
47 03.03
Ilenoumbie MeTaLi! https://m.edsoo.ru/00ael4b2
48 OKcuabl U THAPOKCUIBI HATPUS U 07.03 bubnmoreka [JOK
Kanus ' https://m.edso00.ru/00ae14b2
49 [IlenouHO3eMENBHBIE METAJIIBI — 10.03 bubmuorexa [IOK
KaIbILUA 1 MarHui ' https://m.edsoo.ru/00ael5e8
bubnuorexa [IOK
50 B 7 14.03
RHCHIIIE COCTMACHIA KaTbIA https://m.edsoo.ru/00ae15e8
O06001IEHNEe U CUCTEMATH3AIHS
51 o t 17.03
3HAHWUI
59 JKécTkocTh BOABI M CLIOCOOBI €€ 21.03 bu6mmoreka [IOK
yCTpaHeHHs ' https://m.eds00.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOJIBI €6 24.03 bubmaorexa LIOK
| ' https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nunorexa [IOK
54 An 7 04.04
FOMHHIH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBONCTBA OKCHIA U 07.04 bub6mmorexa LIOK
TUIPOKCHIA ' https://m.edsoo.ru/00aelc64
56 Kenezo 11.04 bubmorexa [OK

https://m.edsoo.ru/00ae1d86
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OKCI/II[I)I, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

> (1) u xene3a (1) 14.04 https://m.edso0.ru/00ae35e6
58 O606Hj€HI/I€ Y CUCTeMAaTU3AIIHS 18.04
3HaHUN
[TpaxkTrueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3a1a4 110 TEME 21.04 bubnnorexa [JOK
«Baxnenmme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COEMHEHUS
Bbruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIHil, €CIN OAUH U3
50 pEeareHToB /aH B U30bITKE WU 55 04 bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJU BBIXOJa TIPOAYKTA
peakuuu
61 [TpomexyTodHasT aTTeCTAIHS 28.04
Konrtponsnas padora Ne4 mo reme
62 «Baxuneime MeTamibl U UX 02.05
COETMHEHUS»
63 BemecTBa u maTepuansl B 05.05 bubnuorexa LIOK
ITOBCEITHEBHOM KU3HH YEJI0BEKA https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHHE 12.05 bubnuorexa [IOK
OKpY’Karomieu cpeibl https://m.edsoo0.ru/00ae4270
65 Ponb xuMuu B pemienuun 16.05 bubnmnoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PezepaHublii ypok. O600111eHNE U 19.05 bu6munorexa [IOK
CHCTEMAaTHU3aLMsl 3HAHUHI https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O60011eH1E 1 23.05 bubnmnoreka [JOK

cucTeMaTH3aInsI 3HaHWH

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



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

PesepBHblii ypok. O600111eH1E 1 bubnmoreka [JOK
68 . 1 23.05
cucTeMaTH3aIHsI 3HaHWH https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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