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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YpPOBHE OCHOBHOTO o0O0IIero o0Opa3oBaHMs
COCTaBJICHA HA OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTenpHOM MTPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (henepanbHON pabodeil MporpaMMbl
BOCITUTAHUS U C YUETOM KOHIICTIIIMM MPENoJaBaHus yueOHOTO mpeaMeTa « XUMUS
B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit @enepanuu.

[Iporpamma 1Mo XMMHUM AAaCT MPEACTABJICHHE O LEJAX, OOLIEH CcTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHS OOyYarOUIMXCS CpPEJICTBAMH Y4eOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeNbHOE pEeIMETHOE coJiep>KaHue,
MpeyCMaTPUBACT paCMpe/IeSICHUEe €ro Mo KjaccaM U CTPYKTYPUPOBAHHUE 10
pazielnaM M TeMaM MporpaMMbl IO XHUMHH, OMNpEACIseT KOJIUYECTBEHHBIC U
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEN0BATEIbHOCTh M3YYEHHS] XUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€W, JIOTUKM Y4e€OHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommuxcs, OINpeAeiasieT BO3MOXXHOCTH TMpeaMeTa Ui
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTelbHOMN
IpOrpaMMbl HaA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a Takke TpeOOBaHUU K
pe3ynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE 1I€JIel U3yUYeHUs IPEeIMETa 1 OCHOBHBIX
BUJIOB Yy4EOHO-MIO3HABATEIHLHON JIESITEIBHOCTH OOYYarolerocss Mo OCBOCHUIO
y4eOHOT0 COIepKAHUS.

3HaHWEe XHMHUH CIYXXUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MpeaCTaBICHUN O MaTEepUAIbHOM €IWHCTBE MHUpPA, BAXHYIO
posib urparot GopMHpyeMbIe XUMHEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruu M 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX PELICHUs TI00aTbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, YHEPreTUYECKOM,
MUIIEBOM U KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIeM 31paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allii  BO3MOXXHOCTEW IS CaMOPa3BUTHS U
dbopMHUpOBaHUS KYIBTYPhI TUYHOCTH, €€ 00I1Iei 1 (PYHKITMOHATIEHON TPAaMOTHOCTH;

BHOCHUT BKJIJl B (HOPMHUPOBAHKE MBIITUICHUSI K TBOPUYECKUX CTIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HUX CaMOCTOSITEIbHOM  y4eOHOM  JesATeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCIICIOBATEILCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBHOMN NESITeIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYyYHOTO MBINUICHHS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsa HA €IMHCTBO MIPUPO/JIBI U YETIOBEKA, SIBJIICTCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYarOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K E€CTECTBEHHO-
-HaYYHBIM 3HAHHSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

Jlanubple HampaBiieHUsT B OOyYEHUH XHMHUH OOECIEUMBAIOTCS CIElU(DUKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISETCS  MEaroruyecKu
a/IaITHPOBAHHBIM OTpaKeHHEM 0a30BOIl HAYKH XMMHUHU Ha OMPECICHHOM JTare e¢
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUS OPUEHTHPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCSA CHUCTEMBI NEPBOHAYAIBHBIX MOHATHA XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM H HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX [TOHATHM
OpraHUYECKON XUMUH.

CrpykTypa coAep:kaHusl MNpOrpaMMbl MO0 XUMUU C(HOPMHUpPOBaHA HA OCHOBE
CUCTEMHOTO moaxoAa K e¢ uzydeHuro. CojaepkaHue CKIIAIbIBAETCS U3 CHUCTEMBI
MNOHATHUA O XUMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBI MIOHATHI O XUMUYECKOU
peakiuu. O06e OTH CHUCTEMBl CTPYKTYpHO OpPraHU30BaHbl 10 MPHUHIMUITY
MOCJIEI0BATEIBHOTO PAa3BUTHSI 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akoHa /. 1. MenaeneeBa kKak OCHOBHOT'O 3aKOHA XMMMUH;

— YUYEHHUS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3U;

— TpPENCTaBIECHUUA 00 DIEKTPOJUTUYECKOM JUCCOLMALIMM BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAHUSI PACCMATPUBAIOTCSI HA OCHOBE OSMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO
YPOBHSL K JAPYromMy, BBINOJHSS (YHKIIUM OOBSICHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSA U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS M MOJyYEHHUS
U3Y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl MO XUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTaBISIIOLIECH HAYYHOM KapTHHBI MUpPA B JIOTUKE
€¢ CHUCTEMHON NpUpOAbI, IIEHHOCTHOIO OTHOIICHHS K HAay4YHOMY 3HaHHUIO U
METOJaM TO3HAaHWS B Hayke. M3ydyeHWe XHWMHHM MPOUCXOJUT C IMPUBJICUCHUEM
3HAHWHM W3 paHee M3YUYEHHBIX yUeOHBIX MpeaMeToB: «OKpYKaIOMUi MUDPH,
«buonorus. 57 kinacce» U «du3uka. 7 Kiacey.

[Ipy w3ydyeHUH XUMUU TPOUCXOTUT (HOPMHUPOBAHWE 3HAHUA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUYECKON
NEeSATEIbHOCTH 4YeJIOBeKa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHMPOBON KYJIbTYpPBHI.
3amaya y4eOHOro mpeIMeTa COCTOMT B (DOPMHUPOBAHUM CUCTEMBI XHUMHYECKUX
3HAaHUN — BaKHEUIMX ()aKTOB, IIOHITHH, 3aKOHOB U TCOPETHUCCKHUX ITOJIOKCHUH,
JOCTYITHBIX 0000IICHUI MIUPOBO33PEHUECKOTO XapaKTepa, sI3bIka HAyKH, B



MpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWUS TIPU W3YYCHUH BEIIECTB U
XUMHUYECKUX peakiui, B (OpMUPOBAHUM U PA3BUTHM MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABAaTEIbHOM U yueOHO-HCCIIEeN0BATEIHCKON
JeSTEIbHOCTH, OCBOCHHMM MpaBWJ O€30MacHOTro oOpalleHHs ¢ BEIIeCTBaMU B
MMOBCEIHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHUs BaXKHOE
3HaYeHUe MPUOOpENn TaKue 1eld, KakK:

— (GOopMUPOBaHME WHTEIEKTYaIbHO PAa3BUTOW JUYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY IMPUHATHIO DPELICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YyeHUS Ha CHCTEMaTHYEeCKOE MPHOOIICHHE
oOydaromuxcsi K CaMOCTOSITENIbHOM TO3HABATENbHOW ACSITENbHOCTH, HAayYHBIM
METO/IaM TMO3HaHus, (HOPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIOCOOHOCTEH K
XMW,

— o0ecrieueHue yclIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOPa3HOW AESITENFHOCTH, TO3HAHMS M CAaMOTIO3HAHUSA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMM), MMEIOIIMX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3ITUYHBIX BUIOB JACSITCIBHOCTH;

— (opmupoBanue o00mel (GYHKIMOHATBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM WYHCIE€ YMEHHH OOBICHATh M OICHHUBATH SIBICHUS
OKpPY’KaIOIIeT0 MHpa, WCIONB3Yys 3HAHHUS M OMNBIT, MOJyYeHHBIC MPU H3yYCHUU
XUMUHU, TPUMEHSATh MX MPU PEHICHUH MpoOJieM B TOBCEAHEBHOW JKHU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— (¢dopmupoBaHue Yy O0OydYarOUUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKHA DKOJIOTHYECKH
11e71IeCO00pa3HOTO TOBEACHUS B OBITY U TPYAOBOM JAEATEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIeH MPUPOAHOMN CPeIbl;

— pa3BUTHE MOTHUBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CAaMOBOCITUTAHHIO HA OCHOBE YCBOGHHUs OOIIEYENOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(WIISI U HAMPaBICHHOCTH JaTbHEHIIIETo
oOy4eHHUsI.

OOmiee YMCIO YacoB, OTBEICHHBIX [UIsl HM3YyYCHHs] XUMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHusi, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlell0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XUMUK B )KU3HU 4Ye€JIOBEKA. XUMHS B CHCTEME HAYK.
Tena wm BemectBa. PuU3NUECKHME CBOMCTBA BELIECTB. ATpPETraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOJax MO3HAHUS B XUMHUHU. UHCTBIE BEMIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE 3JIEeMEHThl. CHMBOJIBI XHUMUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumudeckas (opmyna. BaleHTHOCT, aTOMOB XHMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAsE AaTOMHas Macca.
OtHocuTenbHas MOJEKYJIsIpHas macca. MaccoBasi 10Jisl XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUM.

KommuecTBo BemectBa. Monbs. MossspHast macca. B3anmMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpHBIX €IWHUIl BelecTBa. Pacuetsl mo QopMynam
XUMHYECKUX COCTMHEHUM.

Du3NYeCKUe U XMMHUUECKUE SIBJICHUSA. XUMHUYECKAs peaklusl U €€ MPU3HAKHU.
3aKOH COXpAaHEHMsSI MacChl BEIIECTB. XHUMHYEeCKue ypaBHeHMs. Kiaccudukanms
XUMHUYECKUX PEaAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEIIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, MpaBWjiaMu padOThl B JabOpaTOpuu M
npuemMamMu ooOpaieHus ¢ 1abopaTopHbIM 000PYOBAaHUEM, U3YyUYCHHUE U OMUCAHUE
¢u3nueckux CBOMCTB 0OOpa3lloB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, PAacTUPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUSl BOJIbI) U XUMHUUYECKUX (TOPEHUE CBEYH, MPOKAIUBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJa ¢ KUCIIOTOW) sIBIEHNH, HaOI0IeHnEe U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX pEaKUuil (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIAOM Oapusi, pa3iokeHUe THIPOKCUAA
Menu (II) mpu HarpeBaHuu, B3auMoIeMCTBUE Kese3a ¢ pacTBopoM cosr menu (I1),
U3Y4YeHHE CIOCOOOB pa3leleHusi CMecel: ¢ MOMOUIbI0 MarHura, (pUIbTpoBaHUE,
BBITIAPUBAHUE, JTUCTHWUIALNS, XpoMaTorpadusi, MPOBEICHUE OYUCTKUA MOBAPEHHOMN
comyd, HaOMIOJEHWE W  OMHCAHWE  PE3yJbTaTOB  TPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHUsI MacChl, CO3JaHUE MOJENIed MOJEKY
(ILIapocTepIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe 1M HEOPraHMYECKHUX BelIECTB

Bo3gyx — cMech ra3oB. CoctaB Bo3ayxa. Kucnopon — 3jeMeHT U mpocToe
BemiecTBo. HaxokneHue kucimopoia B MNpUPOAE, (PU3MYECKHE U XUMUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcupasl. [lpumenenune kucnopoga. CrnocoOsl



MOJly4eHHUs1 Kuciopona B Jaboparopud W TPOMBINUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJUTOTponHass MOAU(PUKALIMS KUCIOPOIa.

TennmoBoit 3¢ (ekT XUMHUUECKONH peaKInH, TEPMOXMMHUYECKHUE ypaBHEHUS,
9K30- U SHIAOTEPMUYECKHE pEaKUHMH. TOIUIMBO: Yrojlb W METaH. 3arpsA3HEHUe
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — nsnemeHT W mpocTtoe BemiecTBO. HaxoxneHue Bopopona B
npupoae, GU3MYECKUEe UM XUMUYECKUE CBONCTBA, MPUMEHEHHE, CIOCOOBI
noxydenus. Knucmorel u comu.

MoutsipHbIil 00b€M ra30B. PacueTsl 10 XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopurenb.  PacTBOpEI.
HacelllieHHBIE M HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 1011 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOABL. OCHOBAHUA.
Ponp pactBOpOB B NpupoAe U B KU3HU 4YeIOBeKa. KpyroBopoT BOABI B MPUPOJE.
3arpsA3HeHne NpUpoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHenuil. Okcunbl. Kiaccudukanus
OKCHJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHbIE) H
HecosjeoOpasyromue. HomeHkiatypa oOkcuaoB. @PU3MYECKHE UM XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHUM: IIETOYA UM HEPACTBOPHUMBIC
ocHoBaHus. HomeHnknatypa ocHoBanuil. DPU3MYECKHME U XUMHYECKHE CBOKCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. Ousznueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[lony4yeHne KACIOT.

Conu. Homenknatypa coneil. ®U3nyeckre U XMMUYECKHE CBOWCTBA COJIEH.
[Tomyuyenue comnen.

['eneTnyeckas CBA3b MEXKAY KIIACCAMHA HEOPTAHUYECKUX COETMHEHHI.

Xumuueckuii Jxcnepumenm:

KA4EeCTBEHHOE OIPEACIICHUE CONEPKAHMS KUCIOPOJa B BO3AyX€, IOJIy4YECHHUE,
coOupaHue, pacrno3HaBaHHE€ M M3yUYEHUE CBOMCTB KHCIOpOJa, HaOII0/IeHNe
B3aMMOJIECHUCTBUS BEIIECTB C KUCIOPOAOM U YCJIOBUS BO3HUKHOBEHHUS W
IOpeKpalieHus TopeHus (mokapa), O3HAaKOMIJIGHHE ¢ o00pa3lnaMu OKCHUIOB U
OMKMCaHUEe MX CBOMCTB, NOJIyY€HHE, COOHMpaHUEe, pPACO3HAaBAaHUE W HU3YUYCHHE
CBOMCTB BOJIopoja (ropeHue), B3auMmojercTeue Bojaopoga ¢ okcuaoM menu (II)
(BO3MOKHO HCITIOJIb30BAHHE BUEOMATEPHUATIOB), HAOI0IeHHE OOpAa3I0OB BEILLECTB
KOJIMYECTBOM | MOJb, HCClIeIOBaHWE OCOOECHHOCTEH pPAacTBOPEHHUS BEIIECTB C
Pa3IMYHONM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHE PACTBOPOB C OMNPEACICHHOU
MAacCCOBOM J0JIEW PACTBOPEHHOI'O BEIIECTBA, B3AMMOJCUCTBUE BOJbI C METaJIaMU
(HaTpueM U KajblyeM) (BO3MOXKHO HUCIIOJIb30BaHUE BUEOMATEPUAIIOB),



HCCIEIOBaHNEe OOpa3lloB HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaO0JII0/ICHHEe U3MEHEHUsI OKPACKU MHAMKATOPOB B pAacTBOpaxX KUCJIOT U IIEJIOYEH,
u3ydyeHue B3aumojeicTBus okcunga meau (II) ¢ pactBopom cepHOM KHCTOTHI,
KHCJIOT C METAJUIaMH, PEaKIU{ HEWTpaau3aluu, IOJYyYEHHE HEPaCTBOPUMBIX
OCHOBAaHUWM, BBITECHEHHE OJHOIO0 METa/uia JPYTMM M3 PAcTBOpPA COJM, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 337a4 MO0 TeMe «BaKHEeWIne KiIacChl HEOPTaHHUYECKUX
COCITUHEHUIY.

IMepuoauueckuii 3axkoH u Ilepuoamyeckas cucTeMa XUMHYECKHX
iemenToB JI. WU. MennaeneeBa. CrpoeHune aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KIACCH(PUKANMA XHUMHYECKUX JJIeMEHTOB. l[loHsTHe 0
Ipynmnax CXOJHBIX DJEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aMm(pOTEPHbIE OKCHUJIbI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanyeckast cucremMa XUMUYECKUX AIIEMEHTOB /1.
N.  Mengeneea.  Koporkonmepuoanas W JUIMHHONEPUOAHA  (POPMBI
[Tepuoanyeckoit cucreMbl xumMudyeckux 3iaeMeHToB JI. . MenneneeBa. [lepuoast
u rpynnbl. PU3NYECKUM CMBICI TOPSAKOBOTO HOMEpPA, HOMEPOB IIEpUOJa U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX snep. M3oronsl. Dnektponsl. CtpoeHune
ANIEKTPOHHBIX ~ 00OJIOYEK AaTOMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckout cucremsl . 1. MenpeneeBa. XapakTepucTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUsI paauyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3navenue [lepronnueckoro 3akoHa u [lepuoanyeckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB [JI1 pa3BUTHUS Hayku W npakTtuku. J[. . MeHneneeB — ydeHbId H
rpakJaHUH.

Xumuyeckas cBsi3b. KoBaneHnTHas (mosisipHass YW HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPULIATETHOCTh XUMUYECKHX 3JIEMEHTOB. IOHHAS CBSI3b.

Crenenb okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponecchbl OKUCIEHUSI U BOCCTaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii Ikcnepumenm:

H3yueHHe OOpasloB BEIIECTB METAJIOB W HEMETAVIOB, B3aMMOJICHCTBUE
TUIPOKCUAA LMHKA C PAacTBOpAMHU KHCIOT W WLIEIOYEH, MNPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mesicnpeomemmnuie ceasu



Peanuzanust MeXNpeAMETHBIX CBSI3€M MpU H3y4eHUHM XUMUU B 8§ Kiacce
OCYUIECTBJISICTCS. 4Eepe3 UCIOJIb30BaHUE KaK OOLIUMX €CTECTBEHHO--HAYYHBIX
IOHATUM, TaK U NOHATHUH, SBJISIOIIUXCA CUCTEMHBIMU JUISI OTACIBHBIX IPEIMETOB
€CTECTBEHHO--HAY4YHOT'O LIUKJIA.

OO01Me ecTecTBEHHO--HAyUHbIE TTOHATHUS: HAy4YHbIN (DAKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHalW3, CHUHTE3, KJIacCU(pUKALMS, TNEPUOJUYHOCTh, HaOIIOJCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@du3uKa: Marepus, aToMm, OJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIH],
M30TOIIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHME BEIleCTBa, ra3, (GU3HUECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3B€3/1b1, COMHIIE.

buomnorus: poTocunTes, Abixanue, onocdepa.

['eorpadusi: armocdepa, rtumpochepa, MUHEpaAIbl, TOPHBIE MOPOJIBI,
ITOJIE3HBIE NCKOAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHL.

9 KIIACC

BemecTBo H XUMHYECKas peakuus

[Tepunonnueckuit 3akoH. Ileproanueckas cucreMa XUMHUYECKUX AJIEMEHTOB /1.
N. Menpeneea. CtpoeHue aroMoOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOWCTB
XUMHUYECKUX DHJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kallusl, KaJblMUs U UX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3JeMeHTOB B llepmommueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUAbl XMUMHUYECKOM CBSI3U. THUIBI KPUCTAIIIMUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUNA KPUCTALUINYECKON PEUICTKU U
BHUJIa XUMHUYECKOH CBS3H.

Knaccudukanys u HOMEHKIATypa HEOPTAaHMUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BELIECTB, OTHOCAILIMXCS K pa3jIM4HBIM KJJaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BELIECTB.

Knaccuduxanuys XMuMUYECKUX peakiuii o pa3IuyHbIM MpU3HaKaM (10 YUCTy
M COCTaBy Yy4YacTBYIOIIMX B pPEaKUMU BEIIECTB, MO TEIIOBOMY 3(P¢eKTy, Mo
M3MEHEHUIO CTENEHEH OKHUCICHHS] XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTUIO KaTaiu3aTropa). IK30- U SHAOTEPMUUYECKUE PEAKINU, TEPMOXUMUYECKHE
YpPaBHEHMUS.

[Tonsitue o ckopoctu XxuMuyeckod peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATHUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTEHHBIX U T€TePOre€HHBIX
peakuusax. [lonstue o karanuse. [lonsaTue o xumuueckom paBHOBeCMU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHMHUYECKOM PEaKUMM W MOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAaKIMU,  DJEKTPOHHBIA  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTENBHOM peakinu. COCTaBICHUE YPABHEHUI



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUM C  MCIHOJIB30BAHMEM  METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus 37EKTPONUTHYECKON TUCCOUALUU. DIIEKTPOIUTHI U HEIJIEKTPOJIHUTHI.
Karnonbl, aHnoHbl. MexaHU3M JIUCCOLMAIIMM BELIECTB C Pa3IU4YHBIMH BHUIAMHU
xuMHuueckoi cBsizu. Crenens aucconuanuu. CuiabHbIE U Cl1a0bIe 3JIEKTPOIIUTHI.

Peakuny noHHOro ooMeHa. Y cioBHs IPOTEKAaHUs peaKMi HOHHOTO OOMEHa,
IIOJIHBIE M COKpAICHHBIE MOHHBIC YypaBHEHMs peakuuid. CBolicTBa KHCIOT,
OCHOBaHMN W cojled B CBETE€ TMPEACTAaBICHUN 00 DIEKTPOIUTHUECKOMN
nucconnanvu. KauectBeHHble peakuny Ha MOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX
BEILIECTB — METANIOB M HeMeTauioB (rpadura M anmasza), CIOKHBIX BEILIECTB
(xJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIHH
OT BO3JCHCTBUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOIHOCTH
pacTBOpOB  BELIECTB, Ipoliecca IUCCOLMALMM KHMCJIOT, IIEJI04e U  cojeu
(BO3MOXKHO  HMCHOJIb30BAaHWUE  BHUJAEO  MaTepHUANIOB), IPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ OPU3HAKM  MPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIENEHHE ra3za, oOpa3oBaHHE BObl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIMUTEIIBHO-BOCCTAHOBUTENBHBIX  PEAKLUI
(ropeHue, peakiuu pas3ioXKEeHUs, COCAUHEHHs ), pacllO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOLIBIO  KA4YECTBEHHBIX pPEAKUM HA  HOHBI, pEUIEHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTtanibl 1 UX cOeAMHEHUS

OOmiast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue U (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHWMHUYECKHME CBOMCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBHE € MeETaUlaMHM, HEMETAJIaMH, IIeJIo4aMH). XJIOPOBOAOPOLI.
ConsiHasg KHUCJIOTa, XMMHUYECKUE CBOMCTBA, MOJIydeHHE, NMpUMeHeHue. [lelicTBue
XJIOpa M XJOPOBOAOPOJa HAa OpPraHM3M YeJOBeKa. BaxHeilme XJIOopuapl U HX
HaxO0JICHUE B IIPUPOJIE.

Ob6mast xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENeHU OokucieHus. CTpoeHHe U (QU3UUECKHe CBOICTBa
MPOCTHIX BEILIECTB — KUCJIOPOJa U cepbl. AJIJIOTPOIHbIE MOAU(UKAIIMKM KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpOoeHHUE, (PU3UYECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEPbI KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kuciotra, (Qu3MUYECKUe M XUMHUYECKHME CBOWcTBa (00OmmME Kak
MpeCTaBUTENs Kjacca KUCIOT W crenuduyeckue). XUMHUYECKHE peakluHu,
JeXalMe B OCHOBE MPOMBINIJIEHHOTO CIOCO0a MOJIyYE€HUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAS PEaKLIMs Ha



cynabdar-uoH. Haxoxzaenue cepbl U €¢ COCAMHEHUN B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH Cpelbl COSAUHEHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapaktepuctuka sneMeHToB VA-rpynmbl. OCoOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B MPHUPO/IE,
¢usnyeckue U xuMudeckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €To
¢u3nyecKkue 1 XUMHUYECKHE CBOWMCTRA, MOJIydeHre U npuMeHeHne. Collm aMMOHHUS,
ux pU3NYEeCKUe U XUMUYECKHE CBOMCTBA, puMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €¢ MOJy4yeHue, PU3NUeCKrue U XUMHUYECKUE
cBoiicTBa (0OOmME Kak TIPEACTABUTENS Kiacca KHUCIOT W CHEIU(UUYECKHeE).
Hcnonbs3oBaHWEe HUTPATOB M COJEH AaMMOHMS B KadyeCTBE MHHEpAJIbHBIX
ya00peHuil. XUMHUYECKOEe 3arpsi3HEHNE OKPYKaloLEel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3[Ayxa, IMOYBBl U BojgoemoB). docdop,
ajoTponHble Moaudukamuu (ocdopa, Guandeckue U XUMHUYECKHUE CBOWCTBA.
Oxkcup dochopa (V) u pochopnas kucnora, pu3ndecKue 1 XMMUIECKHE CBOMCTRA,
nosydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

OOmast xapakrepucTuka 371eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCJIEHHS.  YTJIepoid,  auIOTPOIIHbIE
MOIU(DUKALMK, PACIPOCTPAaHEHHE B MpHUpojae, (U3NYECKHEe U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yraepona B mpupozae. Okcuubl yriaepoja, ux
¢usznyeckue W XUMHUYECKHE CBOWMCTBA, [JEHCTBUE HA IKUBbIE OPIraHU3MBI,
MOJIy4YeHUE M MNPUMEHEHHE. DKOJIOTMYECKUE MpPOoOJIEMbl, CBA3aHHBIE C OKCHUIIOM
yrieponaa (IV), rumore3a r1100adbHOrO TNOTEIUIEHUS KIKMMaTa, MapHUKOBBIM
a¢ddekT. YroapHas KUCIOTa U €¢ COJU, X (DU3NYECKHue U XMMHUYECKHUE CBOMCTBA,
nojyyeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHaT-HOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBILIIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbIE MOHATHA 00 OPraHMYECKUX BEUIECTBAX KaK O COCIUHEHUSAX
yraepoja (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, STAHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTA).
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEPTH),
MPOJYKTHl UX mepepaboTku (OCH3WH), UX POJb B OBITY W TMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOrMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, Oenkax, yrieBojax — 1 ux
poiii B KM3HM 4YelOBeKa. MarepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHuuii, ero ¢usnueckue W XUMUYECKHE CBOMCTBA, IIOJyYEHHE H
npuMmenenue. CoenuHeHuss KpeMHHUs B mpupoae. OOmume mnpeacTtaBieHus o0
okcuae kpemuus (IV) u kpemHueBoil kuciore. CUIIMKATHI, UX HCIOJb30BaHUE B
OBITY, B IPOMBIIJICHHOCTH. BakHeillne cTpouTenbHble MaTepUalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. [IpobieMbl G€30MacHOTO HCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHue o0pa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEaKlMid Ha XJIOPUA-HUOHBI U HAOJI0/IEHUE MPU3HAKOB
WX TIPOTEKAHMS, OMBITHI, OTpaxarone (HU3NYECKUe M XUMHUYECKHE CBONCTBA
rajoreéHOB U HMX COCJAUHEHUN (BO3MOXKHO HCIOJIb30BAaHHE BHICOMATEPHUAIIOB),
O3HAKOMJIEHME C oOpasluamMu XJOpUJOB (TAJIOrE€HUJOB), O3HAKOMIICHHE C
oOpaslaMu cepbl U €€ COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HAOIIOJCHUE Tpoliecca OOYTIMBAaHUS caxapa MoJ IeUCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHCIOTHI, M3YYCHHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHON CEpHOW KUCIOTHI, TPOBEICHUE KAUYECTBEHHON peakluy Ha Cyabdar-
MOH W HAOJNIOJIeHWE TMpHU3HaKa €¢ MPOTEKaHHs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ota, (ocdopa W WX coenWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), 00pa3aMu a30THBIX U (OCHOPHBIX YAOOpPEHUH, MOTyUYeHuUE,
coOMpaHue, pacrno3HaBaHME W H3YyYECHHE CBOICTB aMMHaka, M[POBEICHUE
KaueCTBEHHBIX PEaKIMii HA MOH aMMOHUS U (Pocdar-uOH U HU3yUYCHHE MPU3HAKOB
WX MPOTEKaHUsI, B3aUMOJEHCTBHE KOHLIECHTPUPOBAHHON a30THOM KUCJIOTBI C MEBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenein
KPUCTAJUIMUECKUX PEIICTOK anmasa, rpadura, QyiaepeHa, O3HAKOMIJIEHUE C
MPOIECCOM  aJICOPOIIMM  PACTBOPCHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHHE, COOMpaHHe, PAClIO3HABAHUE U W3YUYEHUE
CBOMCTB YTJICKUCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX PEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHbl WM H3Yy4YEHUE TMPU3HAKOB UX NPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIIMEH CHJIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelne HeMeTaubl U UX COCTUHEHUS.

MeTaJiibl M BX COeIMHEHUSA

OO01mmast xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJNIOB HA OCHOBAHHUH
ux nonoxeHus B Ilepumogmueckoil cucreme xumuueckux dnemeHtoB . WM.
MenneneeBa u cTpoeHus atomoB. CTpoeHue MeTtayyioB. Meramnyeckas CBs3b U
METAJJIMYECKas:  KPUCTAUIMYECKAs]  pElICTKAa.  DJIEKTPOXUMHUYECKHI  pAll
HarpsHKEeHUN MeTauioB. Ou3nUeckue U XMMHUYECKUEe CBOMCTBAa MeTayuioB. OOmue
CIocOObl MOJy4YeHusi MeTauioB. [loHsATHE O KOppPO3WM METANIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CrutaBel (CTajab, YYTYH, IIOPATIOMUHHMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie MeTaibl: moj0XKeHUE B lleproanueckor cUCTEME XMUMUYECKUX
anemeHToB . 1. MenneneeBa, CTpO€HUE MX aTOMOB, HAaXO0XAEHUE B IPUPOJE.
dusznveckre U XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpus U kaiaus). OKCUIbI U



TUAPOKCUILI HATpusi W Kanus. [IpuMeHeHue IIEeNOYHBIX METAIOB U HX
COCIMHEHUMN.

[[lenoyHno3emenbpHble METAJUIbI MarHuid W KajJdbLMM: MOJOXKEHHUE B
Ilepnognueckon cucreme xumuueckux nemeHToB . M. Menneneesa, crpoeHue
UX aTOMOB, HaX0XJI€HUE B Npupoae. PU3nuecKkrue U XUMUYECKHE CBOMCTBA MarHus
U Kanpuud. Baxdeilmme coequHeHuss KaiblMs (OKCHI, THAPOKCHUI, COJIN).
JKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTPaHCHUS.

AmomuHuii: nonoxxenue B [leproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, crpoeHrne atoMa, HaxoxzacHue B npupoxae. dusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHMsI. AMGOTEpHbIE CBOMCTBA OKCHIA U TUIPOKCUAA
AIFOMUHUS.

Kenezo: nonoxenue B [leppoandecko cucreMe XMMAYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOEHME aTOMa, HaxoXaAeHUE B mpupoae. Ddusznueckue u
XMMHUYECKUE CBOMCTBA *kene3a. OKcuibl, ruapokcuasl U conm xenesa (1) u xenesa
(III), ux coctaB, CBOWMCTBA U MOTYYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME ¢ oOpa3llaMd METaUIOB U CIUIAaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMM, U3YYCHHE  pE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEW B3aMMOJICHCTBUSI OKCHIA
KaJIbI[Msl U HATpusi C BOAOM (BO3MOXHO UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MPOILIECCA TOPEHUS KEJIE€3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIb30BAHME  BHUACOMATEpPUATIOB), MPU3HAKOB  IMPOTEKAHUS
KAUE€CTBEHHBIX PEaKIUil HAa MOHbI: MarHus, KaJbLUs, AIFIOMUHMS, LIMHKA, JKeje3a
(IT) u xene3a (II1), menu (II), HaOMonEHNE U OMMCAHUE MPOLECCOB OKPAILIMBAHUS
MJaMEHU HWOHAMM HaTpHs, Kadus ¢ KaJblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCieoBaHEe aM(pOTEPHBIX CBOMCTB TMIPOKCHAA ATFOMUHUS
Y TUAPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aj1a4 1o Teme «Baxueimmne
METAJUJIbl K KX COCIUHEHHUS.

XHMHUA M OKPYKAKOIIAs cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOM JKM3HM 4YenoBeka. beszomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKHUX peakiuii B ObITy. [lepBas momomp mpu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarolel cpenbl (mpeaesibHas J0mycTUMast
KOHIIeHTparus BemiecTs, aanee — [1JIK). Posib xumum B pereHun 3KOJ0TUUECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHBIC
MaTepuabl).

Mesicnpeomemnmnuie ceazu



Peanuzamnus MeXnpeaIMeTHBIX CBs3€H NMpU H3yYEeHUH XUMUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4epe3 HCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W MOHSATUH, SBISIONIMXCS CUCTEMHBIMU ISl OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE TOHATUS: Hay4yHbIA (haKkT, THIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, Kiaccudukanus, MEepPUOJUYHOCTb, HAOIIO/IEHNUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHUE, NaPHUKOBBIN
s exT, TEXHOTOTHUSI, MAaTEPHAITHI.

®duzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHI,
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, MPOBOJHHKH,
MOJIYITPOBOJTHUKH, ~ AUDJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, a3, pacCTBOP, PACTBOPUMOCTb, KpUCTAITNIECKAs
pEIIeTKa, CIUIaBbl, (PU3NYECKUE BEIWYHHBI, CIAWHHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIIAHETHI, 3B€3/bl, COJIHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, 3KOocHCTEMa, MHUHEpAJIbHBIC
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHHEpalbl, TOPHbIE TOPOAIbI,
MOJIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS TIPOTPAMMBI OCHOBHOTO  OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHUS XMMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEJILHOMN JACSATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COLIMOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSAMH, MPUHSTHIMA B
oOIllecTBE MpaBWJIaMH W HOPMaMH TIOBEJACHUS M CIOCOOCTBYIOT IpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COMMAIIA3AINN 00yJarOIIHXCA.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAKAIOT  TOTOBHOCTh  OOyYarolUXcs
PYKOBOJCTBOBAaTbCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTALIMH U
paciIMpeHre OMbITa ASSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) maTpuOTHYECKOr0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACJI€IUIO, TOHMMAHUSl 3HAYEHUS XHUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOT0 00I11eCTBa, CIIOCOOHOCTH BIIAJETh JIOCTOBEPHOM HHOpMAIHEH O
MEPE/IOBBIX JIOCTHXKEHUSX M OTKPBITUSIX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaJIaHCKOro BOCIIUTAHMS

MPEACTAaBICHUSI O COLMAIBHBIX HOPMAaX U TMpaBUiIaX MEKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIEOBATENbCKOM, TBOPUECKOM W JIPYrUX  BHIAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW NESATEIbHOCTH TPH
BBITIOJTHEHUN Y4YeOHBIX, IIO3HABATEIbHBIX 3aJ1ad, BBIMOJHCHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX MTPOCKTOB, CTPEMIJICHUSI K B3aUMOTIOHUMaHUIO0
M B3aMMOIIOMOIIM B TMpolecce HSTOM y4eOHOU eSITeNbHOCTH, TOTOBHOCTH
OIIEHMBATh CBOC TOBEJICHHE U TMIOCTYIIKM CBOMX TOBApHUIIEl € MO3ULHH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMS:

MHUPOBO33PEHYECKHUE MPE/ICTABICHUSI O BEUIECTBE M XWMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU U COCTaBJISIIOIINE
OCHOBY JIJI1 TIOHMMAaHUs CYITHOCTH HAyYHOW KapTHUHBI MUpa, MpeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPOIBI, B3aMMOCBA3SX 4YEJOBEKa C
MPUPOJTHOM CPEAOH, O POJIM XUMHUHU B TTIO3HAHWH TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHBBI, HAIIPABJIEHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUU, HEOOXOAMMBIE IJisi OOBSICHEHHUs HAOJIOAAEMbIX MPOLIECCOB U SBJICHUH,
MO3HABaTEIbHON, MH(GOPMAIIMOHHOW M YUTATEILCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEJIbHONH pabOThl C y4eOHBIMU TEKCTaMH, CIIPABOYHOU



JUTEPaTypoO, HOCTYNHBIMH TEXHHYECKUMH CpEICTBaMU HMH()OPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHMI0 W ITO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEAOBATENIbCKOU
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBIECHHOCTH M YPOBHSI OOy4YeHHs B
JlaJbHEHUIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAaHUE IICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY
3JI0pOBBIO, YCTAaHOBKHM Ha 3JI0pOBBIM 00pa3 »U3HU, OCO3HAHUE MOCIEICTBUN U
HEIPUATUE BPEIHBIX NPHUBBIYEK (YIIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KYpEHUs),
HEOOXOAMMOCTH COOJIIOJICHUST TpaBUil  OE30MACHOCTH TIPU  OOpaIlllCHHH C
XUMHUYECKUMHU BELIECTBAMU B OBITY U pEaibHOM JKU3HH;

S) TPyA0BOr0 BOCIIMTAHUS:

MHTEpPEC K NPAKTUUECKOMY M3YyUEHUIO Mpodeccuil U Tpyaa pa3InyHOro poja,
yBaXEHUE K TPyAy MU pe3yjibTaTaM TPYIAOBOU JAESITEIBHOCTH, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHS TMPEAMETHBIX 3HAHMM 10 XUMHH, OCO3HAHHBIA BBIOOD
WHJVBUyJIbHON TPAEKTOPUU NPOJOJDKEHUST 00Pa30BAHUS C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycIemHOW npo(eCCUOHATIBHON AESITENbHOCTH U Pa3BUTUSL HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCA B MPO(eCcCHOHAIBHOM cpesie;

6) PK0JIOTHYECKOTr0 BOCIIMTAHUSA:

HKOJIOTMYECKU 1€1ecO00pa3HOe OTHOLIEHHE K NPHUPOJie KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHMSI, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
O0e3zomacHOro oOpa3a KW3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(¢u3nyecKkoMy M TICUXUYECKOMY 3J0POBbIO, OCO3HAHHUE ILIEHHOCTH COOJIOICHMS
IpaBuJ O€30MMaCHOTO MOBEIEHUS TP paboTe C BEIIECTBAMHU, a TAKKE B CUTyaIUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTYy4YaeMble MPHU U3YYECHUU XUMUU, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPENOH, I MOBBIIEHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYpbl, OCO3HaHHUS TJOOATLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEeM U TMyTell WX pelleHus MOCPEeICTBOM METOJ0B XHMHUH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B NTO3HABATENILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMmeTanmpeiMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYMMbIEC IS
(opMupOBaHHS MHPOBO33PEHUS OOIlEHAyYHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHLINII, TUIOTE3a, (PaKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYToe€.), KOTOpbIe
HCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYUHBIX yUEOHBIX NpeaMeTax W MO3BOJIAIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEeAMETOB (OPMHUPOBATH MPEICTABIECHUE O LEIOCTHON



HAay4YHOU KapTUHE MUpPA, U YHUBEPCAIbHBIE yueOHbIC NeHCTBUS (ITO3HABATEIILHBIE,
KOMMYHUKATUBHBIC, DPETYJSITUBHBIE), KOTOpble oOecrneynBaoT (popMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Yy4eOHOMN
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHHBeEPCAJIbHbIE Y4eOHbIE 1eiicTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHHUU
3HAHWH: PacKPhIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISTH UX XapaKTEPHBIS
NPU3HAKKM, YCTaHABIMBATh B3aUMOCBS3b C APYTMMH TMOHATHUSIMH), UCIOJIb30BATh
MOHATHS 111 OOBSICHEHUS OTNIETBHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KiacCU(pUKAIIMM XUMUYECKUX BEIIECTB M XHMMUYECKHX pPEaKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHbIC CBA3UM MEXAY OOBEKTaMH H3y4YCHHS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, IETYKTUBHBIC, 110 aHAJIOTUN),
JIeaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHSITh B TMpOIECCe TO3HAHUS TOHATHS (NIpeAMETHBIE U
MeTanpeIMETHBIE), CHMBOJINUECKHUE (3HAKOBBIE) MOJIEIIH, UCTIOIb3yEMbIE B XUMUU,
peoOpa3oBbIBATH MIMPOKO NMPUMEHSEMbIC B XUMUU MOJICIbHBIC MPEACTaBICHUS —
XUMUYECKUU 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas ¢opmysia U YpaBHEHHUE
XUMHUYECKON pEeaKkIuu — MNP pelieHnr y4eOHO-TI03HABATENbHBIX 3a/1a4, C YYETOM
ATUX MOJCNIbHBIX TPEJACTABICHUIN BBISBISATh M XapaKTEPU30BaTh CYIIIECTBEHHBIC
MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U XUMHUYCCKUX PEaKIIUM,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTHU, TPUUYUHHO-CJICACTBEHHBIC CBSI3M WU
IPOTUBOPEYHS B U3YIAEMbBIX MPOIECCaX U SIBICHUSIX.

ba3zoBble ucciieoBareibCKue 1eiCTBUSA:

YMEHHUE HCIOJIb30BaTh TMOCTABJICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXEe B KauyeCTBE OCHOBBI JJii (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMbITa MO IUJIAHUPOBAHUIO, OpPTraHM3allMd W TPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHME HaOJIoJaTh 3a XOJOM Mpoliecca,
CaMOCTOSITEJIbHO MIPOTHO3UPOBATH €0 pe3yJbTar, (OpMyIHpOBaTh 000OIICHUS U
BBIBOJIBI TIO PE3YJIbTaTaM MPOBEJACHHOTO OIbITa, UCCIEAOBAHUS, COCTABIATh OTYET
0 MPOJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, aHAJIU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJIOB U (DOPM MPEACTABICHUS, TMOTYyYAEMYIO U3 PAa3HBIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAST ~ JIUTEpaTypa XHUMHYECKOTO COJIEpKaHMS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KpPUTHUYECKH OIEHUBATh IMPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE TPUMEHATh Pa3IMYHbIE METOJI M 3alpOChl MPH MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJMMBIX ISl BBINOTHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a/1ay ONpPEACIICHHOIO TUIla, MPUOOpPETEHUE OMbITa B
0o0JIaCTH  UCIOJIb30BAaHUS  HMH(POPMALUMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIIOIB30BAHUS PA3TMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (OpMy TMpeAcTaBiIeHUs HHPopMauu U
WUTIOCTPUPOBATh peIllaeMble 3aJladyl  HECJIOXKHBIMU CXEMaMH, JharpaMmamu,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJNIb30BaTh W aHaJU3MpOBaTh B Ipolecce ydyeOHOU W
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUHM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIIOPTAa HA COCTOSHUE OKPYKAIOWIEH MPUPOIHOM
Cpellbl.

KoMMyHnKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIe 1efiCTBUSA:

yMEHUSl 3a/aBaTh BONPOCH (B XoAe auainora U (WiM) JUCKYCCHUM) TIO
CyumiecTBy  oOcCyxJaeMoll  TeMbl, (HOpMyIHpOBaTb CBOM  HPEJIOKECHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEUI0KEHHOH 3a7auH;

YMEHHsI ~ TPEACTaBIATh  IOJYYCHHBIE  pe3yidbTaThl  MO3HABATEIbHOM
ACSTEIbHOCTM B YCTHBIX W THCHMEHHBIX TEKCTaxX; JeNlaTh MPE3ECHTAIHI0
PE3yNIbTATOB BBHIMOTHEHHUS] XMMHUYECKOTO SKCIepuMeHTa (J1abopaTOpHOrO OIbITA,
71a00paToOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO IPOEKTA);

YMEHMsSI Y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEIPHOH W HWCCIENOBATENbCKOW  ACSITENPHOCTH  TPU  PEIICHUU
BO3HMKAIOIIKUX MpOOJEM Ha OCHOBE y4€Ta OOUIMX HMHTEPECOB M COTJIACOBAHUS
no3uiii (00cykneHus, oOMeH MHEHUSIMH, «MO3TOBBIE IITYPMBD), KOOPIWHAIUS
COBMECTHBIX JEMCTBMH, OINpeAeNeHue KpUTEpPUEB 10 OLEHKEe KayecTBa
BBIMIOJIHEHHOMN paboThl U JpyTHeE).

PerysiTuBHBIE yHHBepcaibHbIe y4eOHbIe 1eliCTBUA:

YMEHHE CaMOCTOSTEIbHO ONPENENSTh LETU ACSITEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBISITh, KOHTPOJIUPOBATh M MPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeNbHOCTh, BBIOUpaTh Hanbosee 3P(HEeKTUBHBIE CIIOCOObI PEIICHHS YUYEOHBIX U
MO3HABATENbHBIX 3a/lay, CaMOCTOATEIbHO COCTABJIATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIM  JITOPUTM  JEHCTBUN TIPU BBINOJTHEHUU 33JaHUA C Y4YETOM
MOJTyYeHUS] HOBBIX 3HAHMNA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHHBATh COOTBETCTBUE MOJYYEHHOT'O pe3yjbTaTa 3asBJICHHOM WENH, yMEHHE
MCTIONB30BaTh M aHATTM3UPOBATH KOHTEKCTHI, IPe/jlaraeMbIe B YCIIOBUH 3aJaHHA.

MNPEAMETHBIE PE3YJIbTATDBI

B coctaBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 00S3aTEIbHOTO
collepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM paboueld Mporpammoi,
BBIJICTISIIOT: OCBOSGHHBIC 00YYaIOIIUMUCS HAYYHBIC 3HAHUS, YMEHHSI U CIIOCOOBI



NEUCTBUN, crnenupuIecKkue s NpeaMeTHOW o0mactu «XuMHUS», BHIbBI
NEATEIBHOCTH MO  TOJYyYEHUIO HOBOIO  3HAHUS, €ro  HWHTEpPHpETaluu,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoHIiy oOyudenus B 8 kiacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICT OCHOBHBIX XMMHUUYECKUX TMOHSITHH: aTOM, MOJIEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJIHOPOJHAS), BAJICHTHOCTb, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JIOJST XUMHUYECKOTO DJIEMEHTA B COSAUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJIb, AJIECKTPOOTPHUIATEIBHOCTh, CTEHEHD
OKHCIICHUS, XMUMUYECKas peakius, KiacCU(pUKalUs pPEeakluil: peakiuu
COCIMHEHUSA, PEAKUUU pA3JI0KEHUS, PEAKUUH 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U IHJAOTEPMHUYECKUE PEAKIIUHU, TEIIOBON 3P(HEKT peakiium,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aToMHas OpOUTallb, PaaUyC
aToMa, XUMHUYECKasi CBs3b, MOJISIPHASI M HETOJIAPHAS] KOBAJICHTHASI CBS3b,
WOHHas CBA3b, UOH, KaTWOH, aHHOH, PacTBOp, MAaccoBas JOJs BEIIECTBA
(mporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHI H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHUI;

e HCIMOJBb30BaTh XHMMHUYECKYID CHMBOJIMKY JJisi COCTaBlieHUs (opmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTEMEHb  OKHCJICHUSI  DJIEMEHTOB B  OHMHApHBIX  COCIUHCHUSX,
MPUHAJICKHOCTh BELIECTB K OIPEACICHHOMY KIIACCYy COCIUHEHUU TIO0
dbopmynam, BHUJ XUMHUYECKOW CBS3M (KOBajJeHTHasT W HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaTh cMmbica [lepuoamueckoro 3akona J[. W. Menaeneena:
JIEMOHCTPUPOBATh TOHMMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT WX mojoxkeHusi B [lepuognueckoil cucreme,
3aKOHOB COXPAHEHHUsS MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuognyeckoit
CUCTEMbl XHUMHYECKHUX DJIEMEHTOB: pa3inyaTh TOHSATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «nodounas noarpynmna (b-rpynna)», mansie u
OOJBINIME TIEPHOJIBI, COOTHOCUTH O0O0O3HAUYCHHs, KOTOpPhIE HUMEIOTCS B
tabmune «llepumomuueckas cucremMa XUMHUECKHUX dieMmeHtoB J[. .
MenpeneeBay ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHHSI aTOMOB



XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsj siapa, O0IIee YUCIO AIEKTPOHOB
U pacrpeieieHue UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHYECKHE 3JIEMEHTBI, HCOPTAaHMYECCKUE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTAaBYy YYaCTBYIOIIMX B PEAKIIHH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Ias OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHWS XHWMHUYECKHX TMpEBpaIlcHUil B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO H  MOJSPHYIO MAaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJeMEeHTa 1o (opMmyie
COEJIMHEHHUS, MaCCOBYIO JIOJIO BEILECTBA B PACTBOPE, MPOBOAUTH PACUCThI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIC OTEpAllMH MBICIUTEIBHON JIEATETbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, 00O0OIlEeHHE, CUCTeMATH3allnIo, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE TPUYMHHO--CIICJICTBEHHBIX CBSI3€d — JUISI M3Y4YEHUS CBOICTB
BCIIECTB M XUMHUYCCKHX PEaKIWA, CCTCCTBEHHO-HAYYHBIC METOJIBI
NO3HAaHUA — HAOJIIOJEHUE, U3MEPEHUE, MOJEIUPOBAHUE, DKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClieoBaTh  MpaBWjaM  TOJB30BaHUS  XUMHUYECKOW  TOCYIO0M |
7a00paTOpHBIM  O0OPYJOBAaHMEM, a TakXKe TMpaBuiaaM oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH II0 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB 110 TIOJYYCHHIO W COOMpaHUIO
ra3oo0pa3HbIX BEMIECTB (BOJOPOJAa W KHCIOPOJa), TMPUTOTOBIICHUIO
PacTBOPOB C OMNPENCICHHON MacCOBOW JI0JIeM pacTBOPCHHOTO BEIIECTRA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO MHIUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xonIty oOydenus B 9 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHSATHUNA: XUMHUYECKHUU
AJIEMEHT, aTOM, MOJEKYJa, HOH, KAaTHOH, AHWOH, MNPOCTOE BELIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMUYECKasl peakiysi, XUMHUECKas CBS3b, TEIUIOBOU 3PQeKT
peakuuu, MOJb,  MOJSIpHBIH ~ O00BEM,  PACTBOp,  DJICKTPOJMTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOIUTUYECKAS JUCCOLMALMSA, PEAKIMd HOHHOTO
oOMeHa, KaTajau3aTrop, XMMHUYECKOE pPaBHOBECUE, OOpATUMbIE U



HEOOpaTUMBIE pEeaKINh, OKHCIUTEILHO-BOCCTAHOBHUTEIIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCICHHE W  BOCCTAHOBJIEHUE,
aloTponus, aMm(pOTEpPHOCTh, XUMHUYECKasi CBSI3b (KOBaJIGHTHAs, MOHHAs,
MeTaJUIMYecKas), KpUCTAIMYEeCKas peleTKa, KOpPpO3Us METAIIOB,
CIUIaBbl, CKOPOCTh XHWMHYECKOW peakiuu, MpeAeiabHO JOMyCTHUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITUH U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIESCTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBJieHUS (popmyl
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS] XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTABa, MPUHAMICKHOCTh BEIIECTB K
ONPEJEICHHOMY KJacCy COEIMHEHHA 1Mo (opMynaMm, BHJI XHUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAs,, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIIMHEHHUSX, 3apsij MOHA 10 XUMHUYECKOU (opmysie, XapakTep cpeibl B
BOJIHBIX PacTBOpax HEOPTaHUUYECKUX COCAUHEHUM, THUI KPUCTAIMUECKON
PEIICTKN KOHKPETHOTO BEIECTBA;

packpsiBath cMbICa llepuommueckoro 3akona J[. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHUE: OMNHUCHIBATh U XapaKTepHU30BaTh
tabnuunyio Gopmy lleproguyeckoit CUCTEMBI XUMHUYECKHX DSJIEMEHTOB:
paziuuath TOHSTHS «TJlaBHash mnoArpynmna (A-rpymnma)» U «moOouyHas
noarpynna (b-rpynmna)», mansie U OosbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMCIOTCA B TIEPUOJAMYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COocTaB U 3apsaja  sApa, oOIiee YHCIO DSJIEKTPOHOB U
pacripefieieHue HMX 0 JJEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M MX COCIWHECHUHN B
npeaenax MajiblX MEPUOJO0B U TJIABHBIX MOJTPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHMYECKUE BEILECTRA,
XUMHUYECKUE peakiuu (M0 YMCIy U COCTaBy YYacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIUIOBOMY 3 (PeKTy, 0 U3MEHEHUIO CTEEHEH OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) 0OIME W ChenupUIecKue XUMHUYECKUE
CBOMCTBAa MPOCTBIX U CIOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMi MOJEKYISIPHBIX M HMOHHBIX YPaBHEHWI COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUS DJIEKTPOJUTUYECKON AUCCONMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILLICHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUS peaKIHii, TOATBEPKIAIONINX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3IMYHbIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHHA
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XHMHUYECKHX TIPEBPAIICHUNA B PpPa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHTEIIBHYIO MOJEKYJSIPHYIO H  MOJSPHYIO MAacChl
BEIIECTB, MACCOBYIO JIOJIO XHMHUYECKOTO »dJeMeHTa 1o ¢dopmyIe
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI
M0 YPaBHEHHUIO XUMUYECKON PeaKinu;

coONI0aTh  MpaBWia  MOJB30BAHMS ~ XUMUYECKOM  MOCYyAOH |
7a0opaTopHbIM  00OpYy/IOBaHMEM, a TakKe TMpaBwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C HWHCTPYKIHSAMH II0 BBITOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB [0 TOJYYEHHI0O U COOHMpaHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

MPOBOJIUTh  PEaKIMH, IOATBEP)KIAIONINE  KAYECTBECHHBIA  COCTaB
pPa3TUYHBIX BEIIECTB: PACcMO3HABATH OIMBITHBIM IyTEM XJIOPHA-, OpOMU-,
uonun-, kKapbonart-, Qocdar-, cunukar-, cynbdar-, THIAPOKCUI-UOHBHI,
KaTHOHbI aMMOHHUSI YU MOHBl M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTIEPAIlMH MBICTUTECIIBHON NEATCILHOCTH — aHAJIH3
W CUHTE3, CpaBHEHHE, OO0O0OIIEeHHEe, CHUCTEeMaTU3allui0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€ — JUISl M3YYCHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIMi, EeCTECTBEHHO-HAYYHBbIE METOJAbl TO3HAHUS —
HaOJIOICHUE, U3MEpPEHHE, MOJICTUPOBAHME, IKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne uupposBbIe
Tema ypoka Kontpoabueie | IIpakTtuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl

1 [Ipeamer xumuu. Posib XuMuu B 5kU3HU | 0 0 bubmuoreka [IOK
yejoBeKa. Tea u BelecTBa https://m.edsoo.ru/ff0d210c

) [TonsTHe 0 MeTOAaxX MO3HAHUSA B 1 0 0 bu6nunoreka [IOK
XAMUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas pabora Ne 1 «IIpaBuna 0 0

3 paboThI B 1a00OpaTOPUU U IPUEMBI | bu6nunoreka [IOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 YucTele BemecTBa 1 cMecu. CrIocoObI | 0 0 bu6mmoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 0 0

5 «Paznenenue cMeceii (Ha mpumepe 1 bubmorexa [IOK

A N p P https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
b K

6 ATOMBI U MOJIEKYJIBI 1 0 0 uommorexa [0

https://m.edsoo.ru/ff0d2a6¢c

7 XUMHYECKHUE DJIEMCHTEL. 3HAKU 1 0 0 bu6mmoreka [JOK
(CUMBOJIBI) XUMHUECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 croKHBIE BENIECTBA 1 0 0 bubmmorexa [HOK

p B https://m.edsoo.ru/ff0d2a6c
0 0 bubnuoteka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
https://m.edsoo.ru/ff0d2d50




3aKOH IIOCTOSHCTBA COCTaBa BEILCCTB.

bubmuoreka [IOK
10 X eckas (o a. BaslenTHOC
HIMHEL A opuyn HHOCTE https://m.edsoo.ru/ffO0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. bubmuoreka [IOK
OTHOCHUTENBbHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J1s1 XMMHUYECKOTO bubmuoreka [IOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemecta. Mob. bubmmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SABICHUS. bubnuoteka [IOK
XHUMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBus IPpOTEKaHUS bubnuoteka [IOK
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BELIECTB. bubnuoteka [IOK
XUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koimuecTBa, Macchl
17 BEILIECTBA M0 YPAaBHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peaxuui
Knaccudukanms XuMU4ecKux peaxkium
18 (coennHEeHHUs, pa3NoKEeHUs bubmmoreia LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
v bu6mmoreka [JOK
19 sHIMKIIoNeauCcT. O6001eHue 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUI
20 KonTponbnas padota Nel o teme bubnuoreka [IOK
«BeniecTBa 1 XUMHUYECKHUE PEAKLIAN» https://m.edsoo.ru/ff0d4290
71 Bo3zngyx — cmech rasos. Cocras bub6mmoreka LIOK

Bo3ayxa. Kucmopon — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuiectBo. O30H

duznyeckue 1 XUMHUECKHAE CBOUCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS Bubmmorexa LIOK
POAA Lpeaith . https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcugax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH ¥ IIPOMBIIIIICHHOCTH bubmmorexa [OK
PaTOPHII TP ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucinopoaa
TennoBoi 3 hekT XxumMuueckou
2 peaxkuuu, MoHATUE O bubnuoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TomuBo (HETH, Yrojb U METaH).
25 3ar $I3H€I§I/Ie(1];03 ’ a, CIoco0bI iro bubmorexa [OK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHHSI
[IpakTrueckas padora Ne 3 o Teme
26 <<1—I;0J'I CHHUE U 5061/1 aHue KUciIopoaa bubmmorexa [IOK
i _ p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bu6nuoreka LIOK
BemecTBO. Haxoxaenue B mpupoze https://m.edsoo.ru/ff0d4dd0
)% duznveckre 1 XUMHUIYECKUE CBOMCTBA bu6mmoreka [JOK
Bostopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsiTHE O KHUCIIOTAX U COJISAX bubmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI moTy4eHus BOAOPOaa B bubnuoteka [IOK
1abopaToOpuH https://m.edsoo.ru/ff0d4dd0
IIpaktruyeckas pabora Ne 4 o Teme
but6mmorexa [JOK
31 «ITomyuenue u cobupanue BoJ10poJia,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




MousipHblii 00bEM ra3oB. 3aKOH

bu6mmoreka [JOK

32
ABoraspo https://m.edsoo.ru/ff0d542e
Brrunciennsa o0beéMa, KOJIMYECTBA
bubmuoreka [IOK
33 BELIECTBA ra3a 0 €ro U3BECTHOMY
\ https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA MJIN 00BEMY
Boruncnenus 00bEMOB ra30B 110
bu6mmoreka [JOK
34 YpaBHEHUIO PEaKIIMH Ha OCHOBE 3aKOHA
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 duznuecKre 1 XUMUYECKHE CBOMCTBA bubnuoteka [IOK
BOJbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonarue o6 bubnuoreka [IOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachienHbie
37 Y HEHACBHIIIICHHBIE PACTBOPHI bubmorexa LIOK
B PacTBEOPBL https://m.edsoo.ru/ff0dSb40
MaccoBas 707151 BEIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «[IpuroroBiieHrE PaCTBOPOB C bu6nmoreka [IOK
oTpeIeTICHHON MacCOBOM JoJei https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA
39 KonTponbnas padota Ne2 o teme bu6nuoreka LIOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KIaccupuKaus, bubnuoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
bu6mmoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: COCTaB, KJIacCHPHUKAIuS, bubnuoteka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue u XMMHUYECKUE CBOMCTBA

bu6mmoreka [JOK

43
OCHOBaHU I https://m.edsoo.ru/ff0d67ca
A4 Kucnotsl: cocras, kiaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHUECKHE CBOMCTBA bubmmoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBII) oJI )CHI/I}I XI/IMI/I‘IZSKI/IC Brbmmorexa LIOK
‘ YACHIEL https://m.eds00.n/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
A7 JKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnuorexa [IOK
«OCHOBHBIE KJIACChI HEOPTAHMUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
43 I'eneTnyeckas cBsA3b MEXKAY KilacCaMHu bubnuoreka [IOK
HEOPraHWYECKUX COCAVHEHUI https://m.edsoo.ru/00ad9a50
49 O060011IeHNE U CHCTeMAaTH3aIIHS bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KontponbHast padota Ne3 o reme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKHUX bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9ela
COCTTMHEHUI
[TepBbie MONMBITKH KIacCUPUKAITIT
P ¢ bu6mmoreka [JOK
51 XUMHUYECKUX 371eMEHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOJHBIX HJIEMEHTOB
[Iepuoanueckuii 3aK0H U
bu6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XMMUYECKUX
https://m.edsoo.ru/00adaS2c
anemenToB JI. 1. Menaeneera
bu6mmoreka [JOK
53 [Iepuonsl, rpyImIibl, MOATPYIIIEI

https://m.edsoo.ru/00ada52c




Crtpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
P P . bubmmoreka [IOK
55 aToMOB 3JieMeHTOB [leproanueckoi
https://m.edsoo.ru/00adabbc
cucremsl /. 1. Menneneena
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA 110 €ro TMOJI0KECHHUIO B bubmuoreka [IOK
[Tepuonnueckont cucreme . 1. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoauueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U npakTuku. 1. U. bubmmoreka [IOK
MeHeneeB — y4€HbIN, IEAAror 1 https://m.edsoo.ru/00ada96e
rpaXxIaHUH
58 DIEKTPOOTPULIATEIIBHOCTh ATOMOB bubmmoreka [JOK
XUMHYECKHUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas xumuueckas cB3b bubmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMudeckas bu6nuoreka LIOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosipHas XUMUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
b K
62 CteneHb OKHCIICHUS nomorexa HO
https://m.edsoo.ru/00adaec28
63 OKHCIUTENBHO-BOCCTAHOBUTEILHBIE bubnuoteka [IOK
peaKImn https://m.edsoo.ru/00adb076
64 OkucauTeny U BOCCTAHOBUTEIHN bubmmorexa [OK
https://m.edsoo.ru/00adb076
65 KonTpomnpnas padota Ne4 o teme bubmuoreka [IOK




«Ctpoenue atoma. XUMHUECKas

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

CBSI3bY»
66 PezepBHblit ypok. O6001eHEe 1 1 bu6nuoreka LIOK

CHCTEMAaTHU3alNs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O60011eHUE U | bubmmoreka [IOK

CHCTeMaTHu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
63 PesepBubIil ypok. O6001mIeHHE 1 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka Konrpoabsnsie | IlpakTuyeckue
Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypcsl

[lepuoauueckuii 3aKoH. 0 0

| [Iepnoanueckas cucrema | bubnuoreka LIOK
XUMHYECKUX 351eMeHTOB []. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU 0 0

2 CBOMCTB XUMUYECKHUX 3JIEMEHTOB 1 bubmmorexa [OK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Knaccugukarus 1 HoMeHKIaTypa | 0 0 bubnnoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl xuMudeckoi CBSI3U M THITBI | 0 0 bubmuoreka [IOK
KPUCTAITIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtpomnsnas padora Nel mo Teme

5 «IloBTOpEHNE U yriyOaeHue 3HaHUi 1 1 0
OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca

6 Knaccudukammst XuMudecKnx | 0 0 bubmuoreka [IOK
peaxkLtii 10 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHUYECKON 0 0

7 eakuu. [IoHATHE O TOMOT€HHBIX U 1 bubmmorexa [HOK

KITHH.

peaxtt https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX

8 [ToHsiTHE O XUMHUYECKOM PAaBHOBECHH. 1 0 0 bubnmuoteka [IOK




@DakTOpPBI, BIUSIOIIKE HA CKOPOCTh
XUMUYECKON PEaKIUH U IT0JI0KEHUE
XUMHYECKOIO PAaBHOBECHS

https://m.edsoo.ru/00adc28c

OKHCIIUTEIIBHO-BOCCTAHOBUTCILHEIC

bu6mmoreka [JOK

XUMHUYECKUE PEaKIMu B paCTBOpPax»

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3JIEKTPOIUTHIECKON
10 nccoruanuu. CUIbHBIE U cl1a0ble bubmorexa LIOK
A HHALHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMounrle ypaBHeHUS peakuil buGnnorexa [IOK
yp peaxtt https://m.edsoo.ru/00add448
XUMHUUYECKHAE CBOUCTBA KHUCIIOT U
. . bubmuoreka [IOK
12 OCHOBAaHUH B CBETE NPEACTABICHUN
. https://m.edsoo.ru/00add5d8
00 JIEKTPOITUTHIECCKOMN TUCCOLUAITIN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa [OK
pedl § hitps://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 TToustue o TuapoOIN3E COIEU bubmmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O0o00mIeHrEe ¥ CHCTeMaTH3aITUs bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perienne skcepruMeHTAIEHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1a9»
Kontpoabaast padora Ne2 o Teme
P P bubnmoreka [IOK
17 «DNEKTPOIUTHIECKAS JUCCOLAALIMSI.

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




OO01mast xapaKTepUCTHKA TaJIOTCHOB.

bubmuoreka [IOK

18 XUMHYECKUE CBOMCTBA HA MPUMEPE
https://m.edsoo.ru/00addfe2
xJjiopa
Xaoposogopos. CoisiHast KUCIIOTA,
P P . bubmmoreka [JOK
19 XHUMHUYECKHE CBOMCTBA, MOIYYEHHE,
https://m.edsoo.ru/00ade104
IIPUMEHEHHE
[TpakTuueckas padota Ne 2 o Teme
20 «ITomydenue CONMTHON KUCIIOTHI bubmmorexa [IOK
¥ . N ’ https://m.edsoo.ru/00ade348
U3YYEHUE €€ CBOWCTB»
Briuucnenus no ypaBHeHUAM
71 ec KT GO O . bubmuoreka [IOK
XUMUYECKHUX PEaKIUH, eCIN OJUH U
peardl s https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE
” OO01mas xapakTepUCTHKA SJIEMEHTOB bubnunorexa [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AmoTponHble MOAUGUKALIUU CEPBI.
” HaxoxneHune cepbl 1 €€ COeIMHEHNI bubnuoreka [IOK
B IIpUpoJe. XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj1, CTpOEHHUE, bubnuoteka [IOK
(bu3HYEeCKre U XUMUUYECKHIE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuasl cepbl. CepHast KUCIIOTA,
25 buznyecKkue u XUMHYECKHe CBOMCTBA bubnmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PeaKlu, JeKalllue B
26 OCHOBE MPOMBIIUIEHHOTO CII0co6a bubnuoreka [IOK

MOJIYYCHHA cepH0171 KHCJIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a




OKpYKarOILEH Cpebl COEAUHEHUSIMHU
cepbl

Brrancnenmne maccoBoit JOJIM BbIXOJa

bubmuoreka [IOK

27
[IPOAYKTa peaku https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB

)% VA-rpymisbl. A30T, paclipocTpaHeHue bubnuoreka [IOK
B IIpUpo/ie, GU3NIEeCcKue U https://m.edsoo.ru/00adeeab
XUMHYECKHE CBONCTBA
AMMHaK, ero Gpu3nvIecKue u

. bubmmoreka [JOK
29 XUMHUYECKHE CBOWCTBA, MOJIyUYEeHUE U
https://m.edsoo.ru/00adf004
IpUMEHEHHE
[IpakTuyeckast pabora Ne 3 o Teme
30 «ITonyuenne aMMuaka, U3y4e€HHE €ro bubmmorexa LIOK
o 1Y https:/m.edsoo.ru/00adf180
CBOICTB»

31 A3OTHas KUCIIOTa, ¢ PU3NYECKUE U bu6nmoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KaUYECTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YecKoe ' Bubmmorexa LIOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta
Docdhop. Oxcnn bocdopa (V) u

33 (pocg)o pHa;I I(I/ICJ'I((l))Ta q()I)If3HE{e():KI/Ie u bubmorexa LIOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWMCTBA, MOTyYeHNE
Hcnons3oBanue pochatos B
. bubmuoreka [IOK
34 KayecTBE MUHEPaIbHBIX YJOOPEHUIHA.

3arpsi3HeHUE MPUPOTHOMN CpeIbl

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




docharamu

Yrnepon, pacnpocTpaHeHHE B

but6mmoreka [JOK

35 npupoe, pu3nuecKkue 1 XuMHUIECKue
y https://m.edsoo.ru/00adfd9¢c
CBOIICTBa
Oxkcupel yriiepoaa, ux (Gu3ndecKue u
36 XHMHYECKHE CBOMCTBA. bubmuoreka [IOK
DKoJoruveckue mpoodIeMsl, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE ¢ OKcHAoM yriepoja (IV)
. bubnuoteka [IOK
37 VYroapHas KUCIIOTa U €€ COIU
https://m.edsoo.ru/00ac006¢
[TpakTuueckas padora Ne 4 o reme
38 "IlonyuyeHue yriaekuciaoro rasa. bubnuoreka LIOK
KauectBenHnas peakmust Ha KapOOHaT- https://m.edsoo.ru/00ae027e
1oH"
[TepBoHavanbHBIC TOHITHS 00
39 OpPTraHWYECKUX BEIIECTBAX KaK O bubmmorexa HOK
p o https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoaa
. bubnuoteka [IOK
40 Kpemunii u ero coennueHus 1
https://m.edsoo.ru/00ac080a
[TpakTiueckast pabora Ne 5. Perenue
A1 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmuoteka [IOK
«BaxkHenmme HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUS»
KonTponbhas padota Ne3 o teme
42 «BaxkHenmme HeMeTauIbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETUHEHUS»
43 OO0m1as xapaKTepuCTUKA XUMHUYECKUX bubmuoteka [IOK




3JIEMEHTOB — METAJUIOB.
Meranueckas CBsi3b U
MeTaJITU4eCKasi KpUCTaILTHYeCKast
pemietka. @uU3nyecKre CBOMCTBA
METAaJUIOB

https://m.edsoo.ru/00ae103e

XMMHYECKHUE CBOMCTBA METAJIJIOB.

bubmuoreka IIOK

44 DIIEKTPO €CKUH
JIeKTp menq KHH pAl https://m.edsoo.ru/00ael 156
HanpsHKEHUH METAIIIIOB
OO6mrme crocoObl MoTydeHHs
MeTtaioB. CiuiaBel. Berunciaenus mo
45 aBHEHUIM XUMUYECKUX PEAKIUI brGmorexa LIOK
yp PEAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJWH W3 PEareHTOB COJICPIKUT
npuMecu
46 TlousiTie 0 KOPPO3UHU METAILIOB bubmmorexa [OK
pp https://m.edsoo.ru/00ae1278
b K
47 [[lenouyHbIEe METAIITBI nomorexa O
https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCHUIBI HATPUS U bubnuoteka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METATIIBI — bubmuoteka [IOK
KaJBIIUA U MarHui https://m.edsoo.ru/00aec15e8
50 Baxkneime coeqnHeHN KaJIbIIAA bubmorexa LHOK
B https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3 AL
3HAHUU
5o JK&cTKOoCTh BOIBI M CLIOCOOKI €€ bu6nmnoreka [JOK

yCTpaHEHUs

https://m.edsoo.ru/00ae1886




[IpaxTuyeckas padora Ne 6 o Teme

53 "XecTKOCTL BOJBI 1 METOEI €€ buGnnorexa [IOK
" https://m.edsoo.ru/00ac1aed
yCTpaHEHUs
54 P — bubmuoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOHCTBA OKCUIA U bu6nuoreka LIOK
TAAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcHUJbI, TUIPOKCHUIBI U COJIU JKeje3a bubmuoreka IIOK
(IT) m >xene3a (1II) https://m.edsoo.ru/00ae35e6
58 O606I\I:I6HI/IG U CUCTEMAaTH3alUA
3HAHUI
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnunoreka [IOK
«BaxHeimme MeTauibl U UX https://m.edsoo.ru/00ae3de8
COCTTUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
60 peareHToB J1aH B U30BITKE WIN bubnnoreka [IOK
COZIEPKUT IpUMeCH. Brruunciienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIX0/1a MPOAYKTa
peakuuu
61 O00011EeHNE U CUCTEMATHU3AIINA
3HaHUI
& KonTtponbHas padora Ned o Teme

«BaxHenIe MeTalIIbl U UX




COCAUHCHUA»

63 BemecrBa u matepuasl B | bubnnoreka [IOK
MMOBCETHEBHOM KU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsI3HEHUE | bubmmoreka [JOK
OKPY’KaIoIlleH cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun | bubmmoreka [JOK
IKOJIOTUIECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 Peseprublii ypok. O600meHue u | bubnuoreka LIOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111eHNE U | bubmmoreka [IOK
crucTeMaTu3auuvs 3HaHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eH1E U | bubmmoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO HACOB I10 63

[NPOIT'PAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 181713744333387461230331213761435072100037620615
Bnageney Mansuesa Enena BUKTopoBHa

OedcTevTened C11.09.2024 no 11.09.2025



http://www.tcpdf.org

		2025-01-30T08:48:43+0500




