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IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QeaepaibHON padouell MporpaMmel
BOCITUTAHUS U ¢ YUYETOM KOHIIEIIINN MPEMOIaBaHus yIeOHOTO MpeaMeTa « XUMUsD)
B 00pa3zoBarenbHbIX opranm3anusax Poccuiickoit deneparun.

[Iporpamma 1Mo xuMum Aa€T TPEACTABICHUE O IENAX, OOMIEeH CTpaTeruu
oOy4eHHs, BOCIHTAHHS U Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peIMETHOE coJiepKaHue,
MpeaycMaTpUBaeT paclpeielieHde ero 1o KiaccaM M CTPYKTYpUpPOBaHHE IO
pazzmenaM W TeMaM TPOrpaMMbl TI0 XHMHH, OMPEIASISICT KOJWYECTBEHHBIC W
KaueCTBEHHBIC XapaKTePUCTHKHU COJIEpKaHus, PEKOMEHTYEMYIO
MOCJICIOBATEIbHOCTh ~ U3YYEHUS XUMHHM C YYE€TOM  MEXKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBs3€H, JIOTHKM yd4eOHOTO Iporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTelIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OO0IIEro oOpa3oBaHUs, a TaKke TpeOOBaHUU K
pe3ynbTaTamMm 0O0yYCHHUS XUMUU Ha YPOBHE IEJICH N3YUYEHUS MpeaMeTa U OCHOBHBIX
BHUJIOB YYE€OHO-IO3HABATEIbHOW JEATEIbHOCTA OOYYalollerocs IO OCBOCHUIO
y4eOHOTO CoIepKaHUSI.

3HaHMEe XHUMHH CIIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PEHUS
o0Oy4JaroIierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM CIMHCTBE MHUpPA, BAXKHYIO
poiib WrparoT (GopMUpyEeMble XUMHUEW MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHs TIOO0ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHSL UYETIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOM U SKOJIOTMYECKOM 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHCHUSI.

N3yuenne xumuu:

CIOCOOCTBYET  peaiu3allii  BO3MOXKHOCTEW 11 CaMOpa3BUTHUA U
(dbopMHUpOBaHUS KYJIbTYpPHI JUYHOCTH, €€ 0011l 1 PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHPOBAHUE MBIILJICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4alolnuxcsi, HaBBIKOB HMX CAMOCTOATEIbHOW  Y4YeOHOM  JeSTEeIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak

B
MOBCEHEBHOM JKU3HU, TaK U B TPO(ECCUOHATBHON 1eATeIbHOCTH;

3HAKOMHUT €O CHEeIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI
IIEJI0OCTHOTO B3TJIsAIa HA IUHCTBO MIPUPOABI U YEIOBEKA, ABJSETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIUXCS;



CrocoOCTBYeT (POPMHPOBAHUIO IIEHHOCTHOT'O OTHOIICHHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K NPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJaJ B AKOJOTHUUECKOE
oOpa3zoBaHue 00yYaIOIINUXCSl.

JlaHHble HampaBJICHUS B OOYyYEHUH XUMHUU OOECIEeUMBAIOTCS crenudukon
COJICp’KaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  sBJISIETCS  MEAaroru4ecku
aIanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHUMHH Ha OTPEICIEHHOM dTare e¢
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111€r0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOIIUMUCS CHUCTEMBI MEPBOHAYAIBHBIX TMOHSITHUI XUMHH, OCHOB
HEOPraHMYECKOM XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUYUMBIX TMOHSTUN
OPraHuYeCKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XMUMHUHU cPopMHUpOBaHA HAa OCHOBE
CUCTEMHOTro moaxoja k e€ uszydeHuto. CopepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IMOHITUNA O XUMUYECKON
peakuuu. OO0e 5TU CHUCTEeMbl CTPYKTYPHO OPTaHM30BaHbl IO TMPUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUUYECKHUX MPEJICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa J[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUMU;

— YYEHHS O CTPOSHHUM aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUNU 00 DJJIEKTPOJUTHUECKON JUCCOIMAIlUM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUS pPAacCMAaTPUBAKOTCA HAa OCHOBE OSMIMUPHUYECKU
MOJTYYE€HHBIX U OCMBICJICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JIPyrOMYy, BBIMIONHSSA (PYHKIUM OOBSCHEHHS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOIYYCHHS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue MmporpaMMbl IO XUMUU  CHOCOOCTBYEeT  (HOPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHUsS B Hayke. M3yueHune XMMUM NPOUCXOAUT C MNPUBJICUECHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKaIMUH MUpP»,
«buosorus. 5—7 xkimacce» u «Dusnka. 7 Kimace».

[Ipy wu3yuyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAyKu Kak OOJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJbTYPHI.
3amaya y4eOHOro mnpeaMera COCTOUT B (DOPMUPOBAHUM CUCTEMBI XHUMHYECKUX
3HAaHUN — BaKHEUIUX (PAKTOB, MOHSATUNA, 3aKOHOB U TEOPETUUECKUX MOJOXKECHUH,
JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



MpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHHS TIPpU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B Y4YeOHO-IO3HABATEIIbHOW M Yy4YEOHO-UCCIIEeI0BATEIbCKON
AESITENbHOCTH, OCBOCHMM TPaBUI 0OE30MacHOTO OOpalieHHus C BEUIeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHUe 11, KaK:

— (OopMHpOBAaHHE MHTEIUIEKTyaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO PELICHUl,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

—  HAmNpaBlICHHOCTh OOyYEeHHMs] HAa CHUCTEMaTU4YeCKoe MPHOOIICHHUE
oOy4Jarommxcs K CaMOCTOSITENbHOW MO3HABATEIbHON ESATENbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— of0ecrieueHue ycaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATETLHOCTH, TMO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHILIMI), UMEIOIINX YHUBEPCAIBHOE 3HAUYECHHE IS
Pa3IUYHBIX BUIOB JIEATEIbHOCTH;

— (dopmupoBanue oOuEell (QYHKIMOHAIBHOM U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUH OOBSACHATH W OLECHUBATh SIBICHUS
OKPY>KalOLIEro Mupa, UCHOJIb3ysl 3HAHWUS M OMbBIT, MOJYyYECHHBIE MPHU H3YYEHUU
XUMHUH, TPUMEHSTh HX MPH PEHIEHWHW TPOOJeM B TIOBCEIHEBHOW >KHU3HH H
TPYJIOBOH JI€SITEIHOCTH;

— (¢opMHpoBaHHME Yy OOYyYalolMXCS T'YMaHUCTHUYECKHX OTHOLIEHUH,
NOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM 7 BBIPAOOTKH DKOJIOTHMYECKH
1eJIeCO00pPa3HOro0 TOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B IIEJAX
COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOAHOM CPEBI;

— pa3BUTUE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCHHUTAHUID Ha OCHOBE YCBOCGHHS OOIIEYEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIsl U HANPaBICHHOCTH JaJbHEUIIETO
oOydeHwusl.

OO1mee 4YuCIO 4YacoB, OTBEAEHHBIX MJIA H3YYEHUsT XHUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctaisieT 136 yacos: B 8 kinacce — 68 gacoB (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIJEP KXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHble XUMHYECKHE MOHATHSA

[Ipeamer xumun. Posib XMMUK B KW3HHU Ye€JIOBEKA. XMMHUSA B CUCTEME HayK.
Tena u BemectBa. DU3MYECKUE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsiTHE O MeTojax Mo3HaHMUSI B XUMUU. UMCThIE BEHIECTBA U CMECH.
Cnioco0nI pa3aeneHus cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U ClIOkKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyrna. BaleHTHOCTH aTOMOB XHMHYECKUX D3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHas —Macca.
OTHOCUTENbHAST MOJIKYJIsIpHAas Macca. MaccoBas J10J1s1 XUMUYECKOTO AJIEMEHTa B
COCIMHEHHH.

KonuuectBo BemectBa. Monbs. MomnspHas macca. B3auMocBsi3b KOJMYECTBA,
MacChl W 4YHCla CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

®u3nuecKre U XMMUYECKHUE SBICHUS. XUMHUUYECKasi PEakiusi U €€ MPU3HAKHU.
3aK0H COXpaHEHHsI MacChl BelIeCTB. XuMmudeckue ypaBHeHus. Kmaccudukanms
XUMUYECKUX PEAKIUN (COeTMHEHMS, Pa3JI0KECHHUS, 3aMeIIeHUsI, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/I0H, MpaBuiaMu paboThl B J1abOpaTopuu U
npuéMamMu 00palieHus: ¢ J1abopaTOPHBIM 00OPYIOBAaHUEM, U3yUYEHHUE U OMHCAHHE
(U3UYECKNX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCAILMsI BOJbI) U XMMHUYECKHX (TOpPEHUE CBEUYH, MPOKAIMBAHUE
MEHOM MPOBOJIOKH, B3aUMOICHCTBUE Mella C KUCJIOTOM) siIBIEHUH, HAOI0/IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasimokeHue caxapa,
B3aUMO/JICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHUE TUIPOKCUJIA
Menu (II) npu HarpeBaHuu, B3auMOJIEUCTBHUE kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHHE CIOCOOOB pa3/elieHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (pUIbTpOBaHUE,
BBITIApWBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeecHNE OYUCTKH MOBAPEHHON
COJIM, HAOJIOJICHHWE W  ONHCaHUuE  pPe3yJbTAaTOB  IPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MAcChl, CO3JaHUE MOJIeNed MOJIEKYII
(IIapoCTEePIKHEBBIX ).

Baxkuenue npeacTaBuTe M HEOPraHUYeCKUX BelecTB

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kucnopon — aneMeHT U mpocToe
BemecTBO. Haxoxaenue kuciopona B mpupojse, (U3MYECKHE U XUMUUYECKHUE
cBorictBa (peakuuu rtopenus). Oxcuabl. Ilpumenenue xucnopona. CrocoObl



MOJIYYeHHUS] KUCTopoAa B JIA0OpaTOpUH M TPOMBIIUIEHHOCTH. KpyroBopot
KHCJIopoa B pupojie. O30H — ajutoTpornHas MoAu(pUKaIs KUCIOpoa.

TernoBoit 3p(heKT XUMUYECKOW pPEaKIUu, TEPMOXUMHUYECKHUE YpPaBHEHHS,
9K30- W SHJOTEPMHUYECKHE peaklUuu. TOIIMBO: yrojib M METaH. 3arps3HEHUE
BO3/IyXa, yCWICHUE MapHUKOBOTro 3 (PeKTa, pa3pylieHue 030HOBOTO CJIOSI.

Bonopon — asnemeHT m mpocrtoe BemecTBo. Haxoxxaenue Bogopona B
npupojsie, ¢GU3MYECKHE M XUMHUYECKHWE CBOMCTBa, IPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kucinorsl u conm.

Monsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMHUYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBA BOJbl. Boma Kak pacTtBopuTesib. PacTBOpHI.
HacpilieHHbIe M HEHACBIIIEHHbIE PacTBOPbl. PacTBOPHMOCTH BEIIECTB B BOJEC.
MaccoBas 10J14 BEUIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4YesioBEKA. KpyroBopoT BOJbI B MPUPO/IE.
3arps3HeHne NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus nHeopranumdeckux coenuHeHuit. Oxcuabl. Kiaccuduxanuys
OKCUJIOB:  cojieoOpaszyromniue (OCHOBHBIE, KHUCJIOTHBIC, aMQoTepHbe) U
HecosneoOpazyronme. Homenknatypa okcugoB. Du3MYECKHME U XUMUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenue okcuaos.

OcHoBanus. Krnaccudukanuss ocHoBaHUM: MIEIOYM HW  HEPACTBOPHUMBIC
ocHoBaHusl. HomeHknarypa ocHoBaHuii. Du3nmyeckrue U XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [TosryueHrne ocCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenkiarypa kucior. @usndeckue u
XUMHUYECKHE CBoOHMCTBa KHUCIOT. Psan aktuBHOcTH MertaiuioB H. H. bekerosna.
ITony4yenune KucIor.

Comu. Homenkiarypa conei. @U3M4ecKue U XMMHUYECKHE CBOMCTBA COJICH.
ITonyyenue coien.

['eHeTnueckas CBA3b MEKIY KJIACCAMU HEOPTAHUYECKUX COCTUHECHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COAEPKAHUS KUCIOPOJa B BO3yX€E, MOIYUYCHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aMMOJICCTBUA BEUIECTB C KHUCJIOPOJOM H YCJIOBUS BO3HUKHOBCHUA U
npeKpaiieHus ropeHus (moxapa), O3HAaKOMJICHHE C oOpaslaMyd OKCHAOB U
OMMUCAaHHWE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAHHE M H3Yy4YEHUE
CBOMCTB BOJ0pOJia (TOpeHue), B3aumojeicTBrue Bojopoaa ¢ okcujgoMm meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE OOpa3lloB BEIECTB
KOJUYECTBOM 1 MOJb, HCCIEIOBAaHUE OCOOEHHOCTEW pAaCTBOPEHMS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEICIEHHOMN
MACCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOJABI C METAJUIAMHU
(HaTpyeM © KaiubmueM) (BO3MOXXHO HCITOJIb30BAaHHE  BHUACOMATEPHAIIOB),



UCCJIeIOBaHUE O0pa3OB HEOPTraHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,
Ha0JII0ICHNE U3MEHEHUsI OKPAaCKU MHJIMKATOPOB B PACTBOpAX KUCJIOT U HIEIOYEH,
u3yueHue B3aumojencTBua okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKkuid HEUTpaau3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOTO METajlyla JAPYTMM W3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3a1ad 1o TeMe «BaxHenmme Kiacchl HEOPraHUYECKUX
COCIUHECHUN.

Hepuoanuecknit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKUX
yiemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHuCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

[lepBble TOMBITKK KiIAaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiThe o
IPYIIax CXOJHBIX 3JIEMEHTOB (ILETOYHBbIE U IIEJIOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCU/IbI
Y TUJIPOKCUIBI.

Ilepnognueckuii 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas ©  JIuHHOMEpuUogHas  (HOpMBI
[Tepuomnueckont cucrembl xumuueckux sneMeHToB [l. 1. Menneneea. [lepuosbl
u rpynnbl. DOuznyeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
TPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHUX DIJIEMEHTOB
ITepuonnueckoii cucremsl [[. M. MenpaeneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA 10 ero nosnoxeHuto B [lepuoanyeckoit cucreme . . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJuyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYyIIaM U [EPUOJaM.

3nauenue [lepunoanueckoro 3akona u [lepuognyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4y€HbIM u
IPAKIAHUH.

Xumuyeckast cBs3b. KoBaneHTHass (TOJIIpHAsi YW HEMOJSpHAs) CBSA3b.
DIEKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMU.
ITpouieccrl OKUCIIEHU U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

n3ydeHue oOpas3loB BEIIECTB META/UIOB W HEMETAUIOB, B3aMMOJICHCTBHEC
TUAPOKCHAA LHMHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, MNPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  pEaKIui
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHNUS).

Meswcnpeomemmnuie ceéazu



Peanuzanus MeXNpeIMETHBIX CBS3€M MpPU WM3YUYEHHM XHMHHM B 8 KIacce
OCYUIIECTBJISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSTUIM, TAK U TOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JIJIs1 OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSITHUS: HAay4YHbIM (DakT, rumoresa, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccuukamusi, TMEePUOJUNIHOCTh, HAOIIOJCHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJEIIb, SIBJICHUE.

®dusuKa: Marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUN 3apsijl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE€3/1b1, COHIIE.

buosnorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO U XMMHUYECKasi peaKIUs

[Teprognuecknii 3akoH. [lepuognueckast cucreMa XMMUYECKHX 3JIeMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUHM CBOWMCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IOJOXEHHEM DJJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHJAbl XMMHUYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHUJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XUMUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjaccaM HEOPraHWYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuys XuMAYECKUX PEakIUii MO pa3InYHbIM PU3HAKAM (T10 YUCITY
M COCTaBy YYAaCTBYIOUIMX B pPEaKIMUMU BEIIECTB, MO TEIIOBOMY 3(dekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUECKUE
YpaBHEHHUSI.

[Tonsitue 0 ckopocTH xumudeckodl peakuuu. [loHsTHe 00 OOpaTHUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsITHE O TOMOTE€HHBIX U T€TEPOreHHBIX
peakuusx. [lonsitue o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIC ~ pPEaKIuu,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM ~ PEAKLIHH. CocraBnenue YPaBHEHUU



OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKUUW C  HCHOJIb30BAaHUEM  METOJa
AJNIEKTPOHHOTO OallaHca.

Teopust ANEKTPOIUTHIECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXaHU3M JUCCOLIMAlMM BEIIECTB C Pa3JIMYHBIMU BHUIAMHU
xumuuecko cszu. Crenens gucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHbIE YypaBHEHHs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 IICKTPOIUTHYECCKON
nucconnanuy. KauectBeHHble peakny Ha HOHBL. [oHsATHE O THAPOIN3E COJEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJACISIMM KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (Tpadura M anmasza), CIOXKHBIX BEIIECTB
(x;mopuma HaTpusi), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, HCCIECIOBAHUE AIIEKTPOMPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMU KHUCIOT, IIEIOYEH W COJIed
(BO3MOXXHO  HCIOJB30BAHHE BHUAEO  MAaTEPHANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIONINX —~ TPU3HAKU  TPOTEKAHMs]  PEakiMid  HMOHHOTO  OOMeEHa
(oOpa3oBanue ocajaka, BbIIEIEHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX — NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuH pa3IoKEHHs, COEJUHEHUS), PaClIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C I[IOMOIIBKD KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, PpEIICHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtajuiibl M UX COCAUHECHUA

OOmast xapaktepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (puamyeckrue CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOTEHOB. XHMMHUYECKHME CBOMCTBA Ha MPUMEPE  XJopa
(B3aMMOJEHCTBUE C METaJIaMd, HEMETaJJIlaMH, IIeJo4aMu). XJIOPOBOJIOPOA.
ConsiHass KMCIIOTa, XMMHUYECKUE CBOICTBa, MOJydyeHHUE, NpuMeHeHue. JlelcTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHMW3M 4YEJlOBEKa. BakHeWlline XJIOpHUIbl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHne W (u3MUECKHe CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U Cephbl. AJTOTPONTHBIE MOAU(PUKALIMKA KUCIOPOa
u cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOJOpPOA, CTpoeHUe, (puznyeckue u
XUMHYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEICTABUTENIN KHCIOTHBIX OKCHJIOB.
CepHas kwmciora, (Qu3MUecKue W XHMHYECKHE CBOWMCTBAa (0OImHME Kak
NpeJCTaBUTENsl Kjacca KHUCIOT W crneuuduueckue). XUMUYECKHE PpeaKIluw,
JeXallye B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOJIyYeHHs] CEpHOM KHCIOTBHI.
IIpumenenue cepHoi KUCIOTHI. CONMM CEPHOM KUCIIOTBI, KAYECTBEHHAS PEaKLMs Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCIMHEHUN B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeAbl COCNUHEHUSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OObmas xapaktepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHHs. A30T, PACIPOCTPAHEHHE B IPUPOJIE,
¢du3nyeckne U XuMHIeckre cBoiicta. KpyroBopor azora B npupoje. AMMUak, ero
(¢u3nUecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue U npuMeHenue. Colu aMMOHUS,
uX QU3nYecKre U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOiicTBa (0OIIME Kak TMpEeACTaBUTENS Kiacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yao0peHuit. XuMH4ecKoe 3arpsi3HeHUE OKPYXKAroIIe cpeibl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIHM, 3arpsi3HEHHE BO3JayXa, MOYBBI U BoAoéMoB). docdop,
ajoTponHeie Moaudukanuu dochopa, (uU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u pochopHas kuciora, Pu3nuecKkue U XUMUUECKUE CBOMCTRA,
nonyuenue. Mcnonb3oBanne pochaToB B KauecTBE MUHEPATBHBIX YI0OPSHUIA.

O6mas xapakrtepuctuka 31emMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHH  OKUCIEHUSA.  YIJIEpoJd,  aJuIOTPOIIHbIE
Monu(UKaluy, pPAcHpOCTpaHEHHE B Mpuponae, (U3MYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
(¢u3nueckue W XUMHUYECKHE CBOMICTBA, [JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJly4YeHUE M TMPUMEHEHHE. DKOJOTHMYECKHe MpOoOJIeMbl, CBA3AHHBIE C OKCHUIOM
yraepona (IV), rumore3a rinoGanbHOrO TMOTEMJIEHUS KJIMMAaTa, IMaPHUKOBBIN
s dexT. YronbHas Kucaora U €€ coyu, ux (U3MUYEeCKue U XMMHYECKHE CBOMCTBA,
nojlydeHue u npuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavabHBIE MOHATUSL 00 OPraHUYECKUX BEILIECTBAX KAK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, IIIUIEPHUH, YKCYCHasl KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HEPTH),
NPOAYKTHl UX TepepadoTku (OCH3MH), UX POJb B OBITY W TPOMBIIUIEHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKH BaXKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — u ux
pojii B KM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCIMHCHUU.

KpeMHuii, ero ¢usznyeckue M XHUMHUYECKHE CBOICTBA, IIOJYy4YEHHE H
npuMmenenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss o0
okcuzae kpemuus (IV) u xpemuueBor kucnore. CUIUKATHI, UX HCIOJIb30BAHKE B
ObITY, B IPOMBIIJIEHHOCTH. BakHeilline cCTpouTenbHblE MaTEpHAIbl: KEpaMUKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobiaeMbl 6e30macHOTO HMCTOIb30BaAHUS
CTPOUTENBHBIX MATEPUAIIOB B OBCETHEBHOMN KU3HU.

Xumuueckuit IKCnepumenm:

M3y4eHHE 00pa3llOB HEOPTaHMYECKUX BEILECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB
UX TMPOTEKaHUs, OMBITHI, OTpaXKalwliue (QU3NYECKUe M XHUMHUYECKHE CBOMICTBa
TaJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHME C o00pa3lamMu XJIOPUAOB (TaJOre€HUI0B), O3HAKOMIICHHE C
oOpasmamMu  ceppl W €€  COENMHEHUSMU  (BO3MOXHO  HCIOJIB30BaHUE
BUJIEOMaTEepUaJIOB), HAOJOIEHUE Mpolecca OOyIIIMBaHUsS caxapa MoJl JIeHCTBUEM
KOHLEHTPUPOBAHHOW  CEPHOM  KUCIOTHI, HW3YYEHUE XUMHUYECKUX CBOMCTB
pa30aBIICHHOI CEpHOM KUCIIOTHI, MPOBEICHNE KAYECTBEHHON PEakIuu Ha CyJbdaT-
WOH W HaOJIOJieHHWEe TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOochOpHBIX yAOOpEeHUH, MOITyUYEeHuE,
coOupaHue, paclo3HaBaHWE W HW3YYCHHE CBOWCTB aMMHUaKa, I[POBEICHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH U M3ydeHUE MPU3HAKOB
UX MPOTEKaHHU, B3aUMOICUCTBIUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXXKHO  HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), U3y4YEeHHE Moenen
KPUCTAJUTMUECKNX PEmETOK anmasa, Tpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  A7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOrasza, MojydyeHue, coOupaHue, pacro3HaBaHUE M U3yuCHUE
CBOMCTB YIJIEKMCIIOrO ra3a, MpOBEJICHUE KauyeCTBEHHBIX peakluuid Ha KapOoHAT U
CWIMKAT-UOHBl M M3yYEHHE IMPU3HAKOB MX MPOTEKaHUS, O3HAKOMJIEHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3as1a4 1o TeMe «BaxkHelme HeMeTabl U X COeTUHEHUS.

MeTtasiibl 1 X COeTMHEHHUS

OO01mast XxapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHHU
uX TmnonoxeHus B llepmoamueckon cucrteMe XuMHYecKHx daeMeHtoB JI. .
MenpeneeBa u crpoeHust atToMoB. CTpoeHue MeTaioB. MeTtamnyeckasi CB3b U
METaJNIMYeCKass  KpUCTAUIMYECKas  pemeéTka.  DIEKTPOXUMHUYECKUUA  Psif
HanpspkeHuil MetayioB. dusnyeckne U XUMUYECKUE CBOMCTBA MeTauioB. O0miue
CcrocoObl MoydeHus: MeTaiioB. IloHATHE O KOppPO3UM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTanb, YYTyH, MIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U TPOMBIIINIEHHOCTH.

[Ilenounble MeTayIbl: nosokeHUue B llepuoanyeckoil cucreMe XMMHYECKUX
anemenToB /. M. MenaeneeBa, CTpo€HHE UX aTOMOB, HaXOXJIECHHE B IPUPOJIE.
du3nuecKkue U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCHIIbl U



TUJIPOKCUZIBI HaTpusi W Kanus. [IpuMeHEeHWe IIEeNIOYHBIX METAJIOB W HX
COECIUHCHUM.

[[le1oyHO3EMENBHBIE METAJUIBI MAarHud W KaJbLIMK: TIOJIOXKECHUE B
[Tepuognueckont cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJeHUE B npupojie. Pu3nueckne 1 XuMHYECKHE CBOMCTBA MarHus
W Kajnplms. BakHeime coeauHeHHs KaiablMs (OKCHI, THIPOKCHUJI, COJIM).
XKécTkocTh BOJIBI U CITOCOOBI €€ yCTpaHEeHHUS.

AJIFOMUHUI: TI0JIO)KEeHUE B [leproinueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aToma, HaxoxaeHue B npupoxae. dusmueckue u
XUMHUYECKUE CBOMCTBA alMFOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJIFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoil cucreme XuMHYECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HAaXOXIAeHHWE B mnpupoae. dusznueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCU b U cou kene3a (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOTYUYECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME ¢ o0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBaMH, M3y4Y€HHE PE3YyJbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCITOJIb30BAaHUE BHUCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA
KaJbIIUsl W HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, TPOLECCA TOPEHUS KEJIE3a B KUCIOPOJIE
(BOBMOXXHO  MCIIOJIL30BAHME  BHJIEOMATEPHATIOB), IPU3HAKOB  IPOTEKAHUS
KA4YEeCTBEHHBIX PEAKIMI Ha MOHBI: MarHWs, KaJIbIUs, aTIOMUHMS, IIMHKA, >Kejie3a
(IT) u xenesa (III), meau (II), HaGmroneHe U OMMCAaHUE MPOIIECCOB OKPAITUBAHUS
IlaMeHd WOHAMHU HATpus, Kajdusd ¢ KaJblus (BO3MOXXHO HCIIOJIb30BaHHE
BHUJICOMATEPUAIIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB TUAPOKCHUA ATFOMUHUS
Y TUIPOKCHUJA [IMHKA, PEIICHHE SKCIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «Baxkneumue
METAaJlJIbl U UX COCIUMHECHUS.

Xumus M OKPYyKAKOLIAs cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOM »XHM3HM 4YEJIOBEKa. be3omacHoe
UCITOJIb30BAHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. IlepBas momorrs npu
XUMHYECKUX 0KOTaxX U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHHUE OKpYKarIlel cpeapl (MpeaenbHas I0ImycCTUMAast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Poas xumuu B penieHun 3K0JI0rM4eCKUX
pooIIEM.

Xumuueckuii IKCnepumenm:

u3yueHrue oOpasloB MarepuagoB (CTEKJIO, CILIaBbl METAJUIOB, IMOJUMEpPHBIE
MaTepUabl).

Mesrcnpedmemmnuie céazu



Peanuzanusi MeXIpeaMETHBIX CBSI3€M IMPU HM3yYeHUM XUMHUU B 9 Kiacce
OCYUIECTBJISIETCS 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX eCTeCTBEHHO-HAyYHBIX
MOHATUH, TaK W TOHATHH, ABJSIOMINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSATHUS: HAy4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCUPUKALUS, TEePUOJAUIHOCTh, HAOIIOIEHNE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJIeNb, SBJICHUE, NAPHUKOBBIMI
a3 deKT, TeXHOIOTHS, MaTePUAIIBI.

dusnka: MaTepus, aToM, DOJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIU],
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJA, DJICKTPUYECKUN 3apsii, MPOBOJIHHKH,
MOJYyIPOBOAHUKU, JIUIJCKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, pACTBOPUMOCTh, KPUCTATIINIECKAs
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: dorocunres, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATLHBIC
yI00PEHHMSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpPATBI, TOPHBIE MOPOJIHI,
MOJIC3HBIE UCKOIMAEMbIe, TOTUINBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHAU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IPOTPpaMMbl OCHOBHOT'O OOIIETO
o0pa3oBaHUs JOCTUralOTCsl B Xo0/€ OOYy4YeHHS XMMUU B €AUHCTBE YYEOHOW U
BOCIIUTATEJIBHOU JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIHOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TNPHUHSATBIMU B
oOIIecTBE MpaBUJIaMd M HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMU O0yYaIOIINXCA.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTpPaKalOT  TOTOBHOCTh  OOydYarouuxcs
PYKOBOJCTBOBATbCS CHCTEMOM TMO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMUd U
pacIMpEHNE ONbITA AESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOTO BOCITUTAHUS

LIEHHOCTHOI'O OTHOILIEHUSI K OTE€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUUECKOMY
U HAYYHOMY HACIEIUI0, TIOHUMAHHS 3HAYECHHS XUMHUYECKOM HAayKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMAaIUEl 0
MEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIUTAHMS:

IPEACTABJIEHNS. O COLMAJIbHBIX HOPMax M MPABUAJIAX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATEeIbCKOM,  TBOPYECKOM W APYruxX  BHUAAX
JESATENbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MNpHU
BBITIOJITHEHUM Y4E€OHBIX, TI03HABATEJIbHBIX 3aJ1ay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B IIpollecce JTOM y4eOHOM NEeATeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE MOBEACHUE M IIOCTYIKM CBOMX TOBApPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM NTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

MHUPOBO33PEHUYECKUE IIPEICTABICHUS O BEIIECTBE U XMMUUYECKOM pPEaKIUU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABJISIOLINE
OCHOBY JUJI1 TOHUMAHUsI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHs NPUPOIBI, B3aUMOCBA3SAX YEJIOBEKA C
IIPUPOAHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[103HABAaTEIbHbIE MOTHBBI, HAIIPABJICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHUHU, HEOOXOIUMBIE il OOBSICHEHHsS HaOJII0JaeMbIX MPOILECCOB U SIBICHUM,
MO3HAaBaTEIbHOM, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJIE
HABBIKOB CAMOCTOSITENIHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPOM, JIOCTYMHBIMU TEXHUUYECKHUMH CpEJACTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYyYEHHIO M TO3HAHHIO, JIH0OO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, MPOEKTHOM U HCCIEN0BATEIbCKON
JESATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIECHHOCTH M YPOBHS OOy4EHHs B
JaabHEHIIIEM;

4) popMupOBaHKS KYJIbTYPbI 310POBbA:

OCO3HAHHE IIEHHOCTH JKWU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 370pOBbIM 00pa3 >KU3HH, OCO3HAHME MOCIEACTBHHA U
HENPUATHE BPEAHBIX NMPUBBIYEK (YHOTPEOICHUS aTKOTOs1, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJIEHUs] MpaBuid 0O€30MacHOCTH Tpu  oOOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEabHOM )KU3HH;

5) Tpya0oBOro BoClIUTAHUSA:

MHTEPEC K MPaKTHYECKOMY M3yUCHHUIO TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHUE K TPYyAy M pe3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUW 10 XUMHU, OCO3HAHHBIM BBIOOD
WHJIMBUAYAJILHOU TPACKTOPUHU MPOJIOIKEHUsI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENIHON MpodhecCuOHATBHOM ASSTENBHOCTA U Pa3BUTH HEOOXOAMMBIX YMEHUIH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) ’K0JIOrHY€eCKOro BOCIIMTAHUS

HKOJIOTHYECKH 1EJIECO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0paza KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3znyeckoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMS
npaBu 0€30MaCHOTO MOBECHUS MPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYAIHSIX,
YIPOXKAOIIUX 30POBbIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YUYEHUU XUMHH, JJIS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaroLed MPUPOIHON CPENOU, AJIsI TIOBBIIECHHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HaHUSI IJ100aJbHOrO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M IMyTel MX pelIeHUsi MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B MO3HABATEJIbHOM,
KOMMYHHMKATUBHOW W COIMAIIBHON MIPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanpeaIMETHBIX pEe3yJbTaTOB BBIACISAIOT 3HAYUMMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpus,
NPUHIINI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIE
HCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAHHMI W3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LEIOCTHOU



HAy4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC NeHCTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIe oOOecrneyuBaoT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOMU
NEeSITETLHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIE AeicTBUS

ba3oBble 1ornueckue aeicTBus:

YMEHUSl HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOEHUU
3HAHHWH: PACKPBIBATh CMBICI XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
MPU3HAKHN, yCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSIMH), WCIIOJIB30BATh
TIOHATHUS 17151 OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPHUH JUIsl KJIacCU(PUKAMKU XMMHUYECKHX BELIECTB M XUMUYECKUX PEaAKIIHil,
yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHAYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIBI U 3AKITIOUYCHUS;

yMEHUE TPUMEHATh B TIpollecce TO3HAHUS TOHATHUS (IPeAMETHbIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIENIN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MO/JICTbHbBIC TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTAa), XUMUYecKas QGopMysia U ypaBHEHHUE
XUMHUYECKON peakIuu — MpU PEeIlIeHUH Y4eOHO-MTO3HABATENbHBIX 3aa4, ¢ y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUM BBIABIISITE M XapaKTepPU30BaTh CYIIECTBEHHBIE
MPU3HAKN W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3M U
IPOTUBOPEUHS B H3y4aeMbIX MPOIECCaX U SIBJICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BONPOCHI B Kaue€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B Ka4eCTBE OCHOBBI Ui (DOPMUPOBAHHS THUIIOTE3BI TIO
IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUMH;

npuoOpeTeHHe OIbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU M TMPOBEJACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIoaTh 3a XOJOM Ipolecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 PE3yJIbTaT, POPMYITHPOBATH 000OIIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHUS, COCTABIATH OTUYET
0 MpoJieIaHHOM pabdoTe.

Pab6ora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH WH(HOPMAIIHIO
pPa3TUYHBIX BUIOB U (OPM MPECTABICHUS, MOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHHUBATh MPOTHUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
MHPOpMAIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIs BBIIOJHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3374 ONPEEAEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
o0JacTh  UCHOJB30BAaHUS  HMHPOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX [IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BbIOMpaTh ONTUMAJIbHYIO (hOpMY MpeacTaBiIeHUs HHPOpMALUU U
WJUIKOCTPUPOBATh pElIaeMble 3aJaud HECIOKHBIMA CXEMaMH, JAuarpaMMaMu,
apyruMu popMaMu rpaduKi U UX KOMOMHAIIMSIMH,

YMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATh B Mpouecce ydyeOHOU W
MCCJIEIOBATENBCKOM NIEATENbHOCTH MH(POPMAIHIO O BIMSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEH IMPUPOJHOU
Cpebl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHUS:

YMEHHS 3a/laBaTh BOIPOCHI (B XOJie¢ Juanora W (WIM) JIUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMmbl, (QOPMYJIUPOBAaTH CBOU  HPEJIOKECHMS
OTHOCHUTEJIBHO BBIMOJHEHUS IPEMJIOKEHHON 3a/1a4H;

YMEHMS  NPEACTABIATH  IIOJIYYEHHBIC  PE3YyJbTaTbl  IO3HABATEIBHOMN
JEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTax; JeNarb MPE3CHTALUIO
pE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOr0 3KCHEpUMEHTa (1a00paTOpHOro OIbITa,
1ab0opaTopHOIl pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOIO MTPOEKTA);

yMEHUsI y4eOHOro COTpYJHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEIbHOM WM MCCIENOBATENBCKOM  JIEATENIBHOCTM  IIPU  PEUICHUU
BO3HUKAIOLIUX IMPOOJeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unui (00CyXIeHHs,, OOMEH MHEHUSMH, «MO3IOBbIE HITYPMbD», KOOPAUHALIMS
COBMECTHBIX JECHCTBUM, OMNPEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJIHEHHOM paboThI U JpyTHE).

PerynsiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIC 1eHCTBHUS:

YMEHHUE CaMOCTOSITEIbHO ONPEACNIATh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENBHOCTD, BEIOMpPATh Hanbosee d(hPEeKTUBHBIC CITOCOOBI PEIICHUsI YIeOHBIX U
[IO3HABATEIbHBIX 3aJa4, CaMOCTOSATEIBHO COCTaBJIATbL WM KOPPEKTUPOBATH
[PEJIOKEHHBIA  QJITOPUTM JACHUCTBUM IPU  BBIIIOJHEHUM 3aJaHUM C YYETOM
MOJIYYEHHUs] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUSAX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOIO pe3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
UCIIOJIB30BATh U aHAJIU3UPOBATH KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUU 3aJaHUM.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yJbTAaTOB 10 OCBOCHUIO 0053aTEIbHOIO
CoJlep KaHMsl, YCTAHOBJIEHHOTO JaHHOM ¢eaepanbHOl paboueil Mporpammoi,
BBIJICIIAIOT: OCBOCHHBIE OOYYalOIIMMUCA HAy4HbIC 3HAHMS, YMEHUS U CIOCOOBI



NeHCTBHUH, crenudpuyeckue i1 MPEeIMETHOM 00JIacTH  «XUMHS», BHUJIBI
NEATEIbHOCTH IO  IOJYYEHHIO HOBOTO  3HAHUA, €ro HHTEPHpPETAIUH,
peoOpa3oBaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xon1y oOydenus B 8 kjiacce mpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATHUI: aTOM, MOJEKYJAa,
XUMUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(olHOpOIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas JI0JIs1 XUMHUYECKOT0 3JIeMEHTa B COSIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl PEeaKIus, KiIacCU(pUKAIUS PEaKIUi: peakiuu
COCAMHEHUS, PEAKLUMH PA3JIOKECHUS, PEAKUUH 3aMELICHUS, PEaKUUuu
oOMEHa, 3K30- U SHIOTEPMUYECKHUE PEaKLUU, TETUIOBOM 2PdEeKT peakinu,
AIpO0 aTOMa, JIJIEKTPOHHBIM CJOM aroma, aToMHas OpOUTallb, PaaUyC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAs KOBAJCHTHAs CBSI3b,
VWOHHAs CBS3b, UOH, KaTHMOH, aHUOH, PACTBOP, MACCOBasl JOJIsI BEIIECTBA
(mporieHTHAs! KOHLEHTpAIKs) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKUX MOHATUU U
MIPUMEHATH T MOHSITHUS MPU ONIMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsI COCTaBlIeHHS (popmyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKWUCIICHHS  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEAECIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsi3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaTh cmbica Ilepuoguueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMMOHUMAHUE TNEPUOJUYECKON 3aBUCUMOCTU CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX IOJOXKEHUs B lleprnoanueckor cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTraapo;

e ONUCHIBATh W XapakTepuszoBaTh TabnuuHyro ¢opmy Ilepuonnueckoi
CUCTEMBl XHMMHMYECKUX DJJEMEHTOB: pa3iMyaThb TMOHSATUS «IJIAaBHAS
noarpymnmna (A-rpynmna)» u «mnodbouynas noarpynna (b-rpynna)», Masnsie u
OoJbIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPhIE HMMEIOTCS B
tabmune «llepuoanueckass cucremMa xumuueckux osaementoB . .
MenzeneeBay C YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, o0iee Yucio dJIEKTPOHOB
U pacrpeesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy YYacTBYIOIIUX B PEAKIUHU
BEILECTB, N0 TEIJIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOJATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YpPaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMPEBpALICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO  MacChl
BEILECTB, MAaCCOBYIO JIOJI0O XHUMHUYECKOro 3JeMeHTa 1o (opmyie
COEIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEaKIUU;

MIPUMEHSITh OCHOBHBIC OIEpAIMM MBICIUTEIBLHON JEATeIbHOCTU — aHAIN3
U CHUHTE3, CpaBHEHHUE, 0000IIEeHHE, CUCTEMAaTHU3alllIo, KiacCHu(pUKAIHIO,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JIsI U3Y4YEHUsS] CBOMCTB
BEIIECTB W XHMHUYECKHX PEAKLUHM, €eCTECTBEHHO-HAYyYHbIE METOMbI
MO3HAHUSI — HaAOIIOJICHUE, W3MEPEHUEe, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN);

cieioBaTh ~ IpaBWJiaM  [OJb30BaHUA  XMMHUYECKOM  TOCyloW U
nabopaToOpHbIM  000pY/IOBaHHWEM, a TakXKe TMpaBWiaM OOpalieHust ¢
BEIIECTBAMHU B COOTBETCTBUM C HWHCTPYKIMSIMU 110 BBIMOJHEHUIO
a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEMIeCTB (BOAOpOAA H KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OIPEIAEIEHHON MacCOBOM J0JIEM PaCTBOPEHHOIO BELIECTBA,
IJJAHUPOBATh W MPOBOJUTH  XMUMHUYECKHE  OKCIHEPUMEHTBI  TIO
pacrio3HaBaHUIO PACTBOPOB HIEIOUEH U KHUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoHIily o0yuenus B 9 kyacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TOHSATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTENEHBb
OKHUCJICHHS, XUMUYECKasl peaKIlysi, XUMUYECKasi CBs3b, TEIUIOBON A(DdeKT
peakuuM, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs] HUCCOLMAIUS, PEAKIIUU HOHHOIO
oOMeHa, Karanu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKIUH,
OKWCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aloTponus, aM(pOTEepHOCTb, XUMHUYECKasi CBA3b (KOBAJIEHTHAas, MOHHAs,
METaJUINYECKasi), KpHUCTAJUIMYECKass pEIETKa, KOpPpO3us METAIJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUWH, TMPeaeiabHO AOIMyCTUMas
koHueHntpanus [TJIK Beniectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHUA U
MIPUMEHSITh ATU TTOHSATHUS MPU OMKMCAHUH BEIIECTB U X MPEBPAIICHU;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMYyJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEIATh BaJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX JIEMEHTOB B
COCJIMHEHUSIX PaA3IMYHOTO COCTaBa, NPHUHAIICKHOCTh BEHIECTB K
ONpeNeNEHHOMY KJIACCy COEIUMHEHUN Mo ¢opmyrnam, BHJ XHMHYECKOU
CBsI3W (KOBaJICHTHAs, HWOHHAsl, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpebl B
BOJIHBIX PAacTBOpPAaX HEOPraHWYECKHX COCIUHEHUH, THUIT KPUCTATUIMUYECKOMN
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMbici [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKCHIBATH W XapaKTepU30BaTh
tabnuunyio (opmy Ilepuoanueckoid cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
pasznuyarh MOHATUS «rjaBHasg noarpynmna (A-rpynma)» M «mnoOodHas
noarpynma (b-rpymma)», manbie u OonbIME TMEPUOABI, COOTHOCHTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TMEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YUCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJJIGKTPOHHBIM CJOSIM), OOBSCHATH OOLIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MajlblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOSHUS UX
aTOMOB;

KJacCu(pUIMPOBaTh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKHE peakiuu (10 YUCIY W COCTAaBy YYAaCTBYIOIIMX B PEAKIHH
BEUIECTB, MO TEIUIOBOMY 3(D(eKTy, M0 U3MEHEHUIO CTETEHEW OKUCIEHUS
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENMUPUUECKUE XUMUYECKUE
CBOMCTBAa MPOCTBIX M CIOXHBIX BELIECTB, IOJATBEPKIAsA OINKUCAHUE
puMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIUK;

COCTaBJIATb YPABHEHUS AJIEKTPOJIUTHUYECKOM JIMCCOIMAIMU  KHUCJIOT,
LIEJ0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TeHEeTHYECKOW CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XUMUYECKUX TMPEBPANICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO JIOJIIO XUMHYECKOTO JJeMEHTa Mo Qopmylie
COEIMHEHU S, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOOJII01aTh paBuja  II0JIb30BAHUSA XUMHUYECKOU IOCYIOU u
7a00paToOpHBIM  OOOPYJIOBAHMEM, a TaKXke ImpaBujia oOpalieHus ¢
BCI[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TI0 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJMYYEHUI0O U COOMPAHUIO
ra3z000pa3HbIX BEHIECTB (aMMHaKa U YIJICKUCIIOTO rasa);

MPOBOAUTL  PEaKIUW, MOJITBEPXKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
noaun-, kKapbonat-, ¢docdar-, cuiaHMkar-, cyiabdar-, THAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUSI YW HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMX MBICTUTEIILHON JEATEILHOCTH — aHAN3
M CHUHTE3, CpaBHEHHE, O0O0OOIICHHE, CHUCTEeMATHU3aIUIO, BBISBICHUE
MPUYHHHO-CJICICTBCHHBIX CBS3€H — JJII WM3Y4YEHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEAKIMi, €CTeCTBEHHO-HAyYHBIE METOAbl TIO3HAHUS —
HAOJIOZICHNE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHbIM U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo 4acoB
Ne HanmeHoBanue pa3ienoB u DJIeKTPOHHBIE (HM(PPOBHIE)
n/n TeM NMPOrpaMMbIl Bcero Kontpobire TpakTiteckie o0pa3oBaTe/ibHbIE Pecypchl
padoTsI padoTbI
Pazgea 1. IlepBoHayaibHbIe XUMHUYECKHE TIOHATHS
XuMusT — BaKHas 00J1acTh
11 €CTEeCTBO3HAHMS U 5 5 bubmuoreka [JOK
MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c¢
YyeJIoBeKa
12 BemiecTBa 1 xuMmuueckue 15 | bu6mmoreka [LIOK
peakunu https://m.edsoo.ru/7f41837¢
Hroro no paznemny 20
Pa3znen 2. BaxkHelinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Tonsitue 6 bubnmoreka [IOK
00 okcumax https:/m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o kuciorax g 1 bubnnoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
3 Bopa. PactBopsl. [Tonsarue 06 5 | 1 bubnuoreka LIOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢
4 OCHOBHBIE KJIaCCHI 1 1 1 bubmuotexa [JOK
HEOPraHWYECKUX COCIUMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u llepuoguyeckas cucrema xummnueckux 3j1eMeHToB /I. U. MennesieeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIINH




[Iepuoanueckuii 3aK0OH U
Ilepuonnueckas cucrema

bubnunoreka [IOK

31 XHUMHYECKUX 3eMeHTOB JI. M. ! https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMuveckas CBSI3b.
39 OKHCIHTEIEHO- ] bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIINU
bu6nuoreka [IOK
Hroro mo pasnerty 15 https://m.edsoo.ru/7f41837¢
PeszepBHOe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

Kosm4yecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBaHue pa3jie/ioB U TeM (uudposbie)
Ne n/m KonurtpoasHbie | IIpakTHyeckue
NPOrpaMMbIl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIMU
11 [ToBTOpenue u yrirybiaeHne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuorexa [JOK
' peaxmuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUAIIMSL. 2 | 1 bubnuoreka [IOK
' XUMUYECKUE PEAKIIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeIUHEHHSA
21 OO6m1as XxapakTepuCTUKa XUMHUECKUX 4 | bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMHUECKUX
2.2 anemenToB VIA-rpymmsr. Cepa u eé 6 bubmmorexa [IOK
' PYIIBL 6P https://m.edsoo.ru/7f41a636
COGIMHEHUS
OO0mras XxapakKTepruCTUKa XUMHUYECKUX
23 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa [OK
' PYTHIRL: ’ p https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas xapakTepuCcTUKa XUMUIECKUX
24 sneMenToB [VA-rpynnsl. Yriaepoa u 8 1 2 bubmmorexa LIOK
' . Py ’ poa https://m.edsoo.ru/7f41a636
KPEMHHUN U UX COCTMHEHUS
Hroro no pasneny 25




Paznen 3. MeTa/iibl M UX CocaIMHCHUSA

. bubmuorexa [JOK
3.1 OO01I1e CBOMCTBA METAJIJIOB 4 httos:/m.edsoo.ru/ 7412636
N bubmuoreka [JOK
32 Bakueiiime MeTaibl 1 UX COSIUHEHUS 16 https://m.edsoo.rw/ 7412636
Hroro no pazneny 20
Pa3nes 4. Xumus n okpyskawmias cpeaa
4.1 BemtecTBa u MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa LHOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68







INOYPOYHOE IVTAHUPOBAHUE

8 KUIIACC
KonuyectBo DJIeKTPOHHbIE
Ne ara
Tema ypoka 4acoB pi | uudpoBbie
n/n U3y4eHust o0pa3oBare/bHbIEC
Bcero
pecypchbl
[Ipenmer xumuu. Ponb
1 XMMUHM B )KU3HHU YEI0BEKA 1 bubmmorexa [OK
' https://m.edsoo.ru/ff0d210c
Tena u BemecTa
) ITonsitue o Metosiax 1 bubnuoteka [{IOK
TMO3HAHUSA B XUMUU https://m.edsoo.ru/ff0d227¢
[IpaxTnueckas pabora Ne 1
IT 0
\ « 6paBI/IJ'Ia paboThI B" 1 BuGmorexa LIOK
f1abopaTOPHH 1 IPHCMBI https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM)
YucTele BeNecTBa 1 CMECH.
4 CriocoObI pa3eneHus 1 Bubmaoreka LJOK
B P https://m.edsoo.ru/ff0d26¢ca
cMmecei
[Ipaktuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha 1 bubnmoreka [TOK
[IPUMEPE OYUCTKH https://m.edsoo.ru/ff0d28c8
MIOBapEeHHOI COMN)»
bu6mmoreka [JOK
6 Ato oJie 1
TOMBL H MOJICIKY BT https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHE DJIEMEHTHI.
bu6mmoreka [JOK
7 3HaKH (CUMBOJIBI) 1
https://m.edsoo.ru/ff0d2be8
XUMHYECKUX DJICMEHTOB
g [IpocTblie U crno)KHbBIE 1 bu6nuoreka LIOK
BELLECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE | bubnuoreka LIOK
YUYEHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
. X
" BEIIIECTB BHMquCKaﬂ 1 BuGmorexa LIOK
¢opuyna. BanerTHooTs https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX
3JICMEHTOB
OTHOcUTENIbHAs aTOMHAs
bu6mmoreka [JOK

11

macca. OTHOCUTENbLHAs
MOJICKYJIsIpHadg Macca

https://m.edsoo.ru/ff0d323c¢




MaccoBas gois

12 XMUMHYECKOT0O 3JIEMEHTA B bubmorexa OK
https://m.edsoo.ru/ff0d350¢c
COCJIMHEHUH

13 KonuuectBo BelecTna. bu6mmoreka [IOK
Mons. MonsipHas macca https://m.edsoo.ru/ff0d5230
duzngeckue 1 XUMHYECKHE

14 SBJICHUS. XUMHUYECKas bubmorexa OK

) https://m.edsoo.ru/ff0d37fa
peaxuus
[IpusHaku u ycrnoBus
15 MIPOTEKAHUSA XUMUYECKUAX bubmmorexa [TOK
p . https://m.edsoo.ru/ff0d3al6
peakuui
3aKOH COXpPaHEHHS MACChI
16 BEIIECTB. XMUMUYECKUE bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d3b88
ypaBHEHHS
Brranciaenns xonmyecTsa,

17 MAaccCHI BellleCcTBa 110 bu6mmoreka [JOK
YPaBHECHUSIM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakimit
Knaccuduxanus

18 XUMHUYECKUX PEaKIui bubnmoreka [TOK
(coennHeHus, pa3ioKeHus, https://m.edsoo.ru/ff0d3f34
3aMEIICHHsI, OOMEHA)

M. B. JlomoHOCOB —

19 YUEHBIN-3HIUKIIONETUCT. but6mmoreka [JOK
O06001menue u https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alus 3HaHUH
Kontponbnas padota Nel o

but6mmoreka [JOK
20 TeMe «BemecTBa u
https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKLINI
Bozmyx — cmech razos.

71 Cocras Bo3ayxa. Kucnopon bubnuoteka [IOK
— DJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
dusznyeckre U XUMHYECKHE

’ CBOICTBa KHCIIOpOa Bimmorexa [JOK
(peaxwm OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 00
OKCHIaX
CrniocoObI mony4yeHus

bubmuoreka [{OK
23 KUCIIOPO/a B 1ab0OPaTOpUH U

MIPOMBITIINICHHOCTH.

https://m.edsoo.ru/ff0d497a




HpI/IMCHeHI/Ie KHCJIopoda

TennoBoii a3 ekt
XUMHYECKON PEaKIuu,

24 MTOHATHUE O bubmuoreka [{IOK
TEPMOXHMUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- U
SHIOTEPMUYECKUX PEAKIUSIX
TorumBo (HedTh, yrois u

25 MeTaH). 3arpsi3HeHUe bubnuoreka [IOK
BO3/yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALLEHUS
IIpaktuyeckas padora Ne 3

2% 1o reme «Ilomyuenue u bubnmuoreka [IOK
cobupaHue KUCIopo/a, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE ET0 CBOWCTBY
Bonopon — siieMeHT u

27 Hp:C’fOCI[BGIHCCTBO. bubmmorexa [IOK

https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupojae
duznueckre 1 XUMUIECKHE
28 CBOMCTBa BOAOPOIA. bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
IIpumeneHue Bogopona

29 IlonstHe o KHCIOTaX U bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/ff0d50d2

30 Crioco0bl MoTy4eHus bubnuoreka [IOK
BOJIOpOJIa B TabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTiueckas padora Ne 4

31 1o reme «Ilomyuenue u bubmuoreka [IOK
cobupanue Boaopoa, https://m.edsoo.ru/ff0d4{42
W3yYEHHUE €r0 CBOMCTB)

1 Monsipablii 00BEM razoB. bubmuoreka LIOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brerunciienus 00bEMa,

KOJIMYECTBA BEIECTBA ra3a
33 IO €ro I/ISBCCTHIi)IMy bubaoreia [OK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA MU
00BEMY
Brruncnenus o05EMOB razoB

34 10 YPaBHEHUIO PEaKIMU Ha bubnmoreka [TOK
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOLUEHUH ra30B

35 OU3NIEeCKHE U XUMUICCKHIE bu6mmoreka [JOK




CBOMCTBA BOJBI

https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lonsTre bu6mmoreka [IOK
00 MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurers.

H

37 ACBILICHHRIC 1 bu6mmoreka [JOK
HEHACBIIICHHBIE PACTBOPBI. https://m.edsoo.ru/ff0d5b40
MaccoBas 105151 BEIeCTBA B
pacTtBope
[IpaxTueckas padorta Ne 5

o teme «lIpurotoBnenue

38 110 TEME <« IpHroTORI "HH . bu6nuoreka [JOK
pactBop (iB ¢ OH? CACIICHHOH https://m.edsoo.ru/ff0d5eba
MacCoBOH J0Jiei
pPacTBOPEHHOTO BEIIECTBA»

KonTponbnas padorta Ne2 no
39 teme «Kucnopoa. Bomopos bubmmorexa [HOK
PO PO https://m.edsoo.ru/ff0d6342
Bonay»
OKcHBI: COCTaB,
bu6mmoreka [IOK
40 KIaccupuKaIus,
https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuyenue u xumudeckue

41 CBOMCTBA KHCJIOTHBIX, bubmuoreka [{IOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHU: COCTaB,

4 KnacoutKams bu6mmoreka [JOK

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

43 [Tonyuenue n xumudeckue bubmmoreka [JOK
CBOMCTBa OCHOBAHMI https://m.edsoo.ru/ff0d67ca
Kucnotsi: cocras,

44 KaconuKamms bu6mmoreka [JOK

’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [Tonyuyenue u xumu4eckue bubnuoreka [HIOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue):

46 HOMEHKJIaTypa, criocoObl bubnuoreka [IOK
MOJIY4YEHHUSA, XUMHUYECKHUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6.

47 Pemenue bubmuoreka [{OK

OKCIICPUMCHTAJILHBIX 3a/1a4
1o TeMe « OCHOBHBIC KJIACChI

https://m.edsoo.ru/00ad9b7c




HEOPraHUYECKHUX
COEIMHEHUI

I'enerndeckas CBSI3b MCKOY

bu6mmoreka [JOK

48 KJIaCCaMM HEOPTaHMYECKUX
. p https://m.edsoo.ru/00ad9a50
COETMHEHHI
49 O6o0meHue u bubnuoteka [{IOK
cucTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ad9cb?2
KonTponbhas pabora Ne3 no
teme "OCHOBHBIE KJIACCHI but6mmoreka [JOK
50
HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
IIepBble ONBITKH
KJaccupuKanum
51 (uca bu6mmoreka [JOK
XUMHIHCECKHX STEMCHTOB. https://m.edsoo.ru/00ad9fta
[TonsiTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aK0H U
57 [Tepuonnueckas cucrema bub6anoreka IIOK
XUMHYECKUX AJIEMEHTOB /. https://m.edsoo.ru/00ada52¢
. MeunneneeBa
53 [lepuonsl, rpynsl, bubnuoreka LIOK
IIOArPYIIIIBI https://m.edsoo.ru/00adas52¢
54 Crpoenue atomoB. Cocras bubnuorexa [{IOK
aTOMHBIX saep. M30Tomnsl https://m.edsoo.ru/00ada342
CrpoeHnue 3J1eKTPOHHBIX
55 000JI09eK aTOMOB AJICMEHTOB bubmuoreka [IOK
[Tepuoanueckoit cucremsl /. https://m.edsoo.ru/00adabbc
. Menneneena
XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA T10
36 but6mmoreka [JOK
ero HOHO)KeHm.i B https://m.edsoo.ru/00ada824
Ilepuonunueckoi cucreme /1.
. MeunneneeBa
3nauenue [lepunoanueckoro
3aKOHa st a3BUTHS
57 g p I bubnuoreka [{IOK
HayKi v ip aKTHKI/_I.' ’H'v ’ https://m.edsoo.ru/00ada96e
MeHaeneeB — yu€HbI,
MeIaror 1 rpaxiaaHuH
DJIEKTPOOTPULIATETLHOCTh
TPOOTP bubnuoteka [IOK
58 aTOMOB XMMHUYECKUX

OJICMCHTOB

https://m.edsoo.ru/00adaab8




bu6mmoreka [JOK

4! 1
59 OHHAA XUMIAcckas CBA3b https://m.edsoo.ru/00adac34
60 KoBanentHas nomnsipHas 1 bu6nuoreka [IOK
XAMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenomnsipHas | bubnmoreka [TOK
XUMHUUECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
2 1
6 Crenems okucieHus https://m.edsoo.ru/00adae28
OKHUCIUTEILHO-
63 BOCCTAHOBUTEIIHHBIC 1 Bubmorexa [IOK
https://m.edsoo.ru/00adb076
peakuun
64 OkucauTean u | bubmuoreka [IOK
BOCCTAaHOBUTEIH https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o
65 teme «CTpoeHue atoMa 1 buGnnorexa [IOK
P ' https://m.edsoo.ru/00adb486
XHUMHUYECKas CBSI3bY
PesepBHEIT YPOK.
66 0 60§ CHI/ICYE 1 bubmuoreka [{OK
B . https://m.edsoo.ru/00adb33c
cucTeMaTH3alus 3HAHUU
PesepBHEIT ypOK.
67 0 60§ eHHeyi 1 bubmuoreka [{OK
B . https://m.edsoo.ru/00ad9cb2
cucTeMaTH3aus 3HAHUU
PesepBHEIT ypOK.
& | o 60(13) CHHCYE | BuGanorexa LIOK
B . https://m.edsoo.ru/ff0d61c6
cucTEMAaTHU3aIUsl 3HAHUI
OBIIEE KOJIMYECTBO YACOB 68
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9 KUIACC

Konau4yectBo DJIEeKTPOHHbIE
Ne 4acoB ara udposbIie
Tema ypoka A unpp
n/n HU3yYeHUs1 o0pa3oBaTe/bHbIE
Bcero
pecypcbl
Ilepuonnueckuii 3aK0H.

1 Ilepuoanueckas cucrema 1 bubmuorexa [JOK
XUMHUYCCKHUX 3JICMCHTOB https://m.edsoo.ru/00adb59¢e
JI. 1. Menneneea
3aKOHOMEPHOCTH B

5 W3MCHCHUU CBOMCTB 1 bubmuoreka [IOK
XUMHYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX IEPUOIOB
Knaccudukanus u

3 HOMEHKIATY DA 1 bubmuoreka [IOK

yp https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKUX BEIIECTB
Buner xuMuueckou CBSI3U
bubmuoreka [IOK
4 Y TUIIBI KPUCTAININYECKUX 1

.. https://m.edsoo.ru/00adbac6
pemeETOK
Konrponbnas padora Nel
no teme «IloBropenue u

5 yriIyOJieHHe 3HAaHUH 1
OCHOBHBIX Pa3fIesioB Kypca
8 kimaccay
Knaccudukanus

6 XUMUYECKHUX PEaKIUid 1Mo 1 Bubmiorexa IIOK

p https://m.edsoo.ru/00adbcb0
Pa3IUYHBIM TPU3HAKAM
ITonsiTHE O CKOPOCTH

7 XUMUYECKON peaKlnu. 1 bu6mmoreka [IOK
ITongatue 0 TOMOTECHHBIX U https://m.edsoo.ru/00adbe9a
TFeTEePOreHHBIX PEAKIUIX
IToHsiTHE 0O XUMHYECKOM
paBHOBecun. DaKTOPHI,

8 BIIMSIOIINE HA CKOPOCTh 1 bub6mmoreka LIOK
XHUMHUECKOH PeaKIuy u https://m.edsoo.ru/00adc28¢
MOJIOKEHUE XMMHYECKOT'0
paBHOBECHS
OKUCIUTENBHO-

bubmuoreka [IOK
9 BOCCTAHOBUTEJIbHBIE 1

peaKIum

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




Teopus

10 3JIEKTPOIUTUYECKON bubnuoreka [IOK
nucconnaruu. CuibHbIE U https://m.edsoo.ru/00adcd68
ciabblie ANEKTPOTUTHI

1 HonHble ypaBHEHUS bubnuorexa [JOK
peaKimit https://m.edsoo.ru/00add448
XUMHUYECKUE CBONCTBA

12 KHUCIIOT U OCHOBaHI/II/IVB ; Bu6morexa LIOK
eBete Hpe’HCTaBHeHvHH © https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUIECKOM
JIUCCOLIMALIAN
XUMHUYECKUE CBONCTBA

13 COTICH B CBETE o6 bubmuoreka [IOK
TpEACTABICHII O . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUIECKOM
JCCOLMalun

14 [TousTue o rugponuze bubnmnoreka [JOK
coJsent https://m.edsoo.ru/00add9d4

15 O06o0meHue u bubmuoreka [IOK
CHCTEMATHU3alNS 3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora No

16 1. «Pemmenue bubmuoreka [IOK
3KCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a/1au
KonTponbnast pabota No2
1o TeMe

17 «DIEKTPOIUTUYECCKAS bu6mmnoreka [IOK
JIMCCOIHAALIS. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B
pacTBopax»

OO0mast xapakTepucTHKa

18 rajloreHOB. XMMHUUYECKHE bubmuoreka [IOK
CBOMCTBA Ha IpUMeEpE https://m.edsoo.ru/00addfe2
XJjiopa
XnopoBogopoa. ComnsiHast

19 KHUCIIOTa, XUMUYECKHUE bu6mmoreka 11OK
CBONCTBA, MOJIyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckast pabora Ne Eub OK

20 2 o teme «ITonmydenue nosmotexa I

COJISTHOM KHUCJIOTEHI,

https://m.edsoo.ru/00ade348




W3yUYEHUE €€ CBOMCTB)

Briuucienus mo
YPaBHEHUSIM XUMUYECKUX

bu6mmoreka 1IOK

21
peaKkuui, eciii OJIMH U3 https://m.edsoo.ru/00ade488
pEareHToOB J1aH B U30BITKE

” OO01mas xapakTepucTuKa bubnuoreka [IOK
a1eMeHTOB VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJIOTpOIHBIE
MOAU(UKAIIMH CEPHI.

23 Haxoxenue cepsl U eé bubmorexa LIOK
COGHI/IHeHI/Iﬁ B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA
cepsbl
CepoBo10pO1, CTPOCHHUE,

24 (usnecKue u bu6mmoreka 11OK

. https://m.edsoo.ru/00ade802
XHMUYECKHE CBOMCTBA
Oxkcunpl cepol. CepHas

25 KHCJIO0Ta, GU3NYECKUE U bubnuoreka [IOK
XHMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIUH,

JIKaIie B OCHOBE
IPOMBIIIEHHOTO crioco0a

26 MOJTyYEHUS] CEpHOM bubanorexa LIOK
KHCIIOTEL XMMHIECKOS https://m.edsoo.ru/00adec8a
3arpsi3HEHUE
OKPYXAaIOIIeH CpeIbl
COCTMHEHUSIMU CEPBI
Brruncnenne MaccoBoi

27 o BHIXOJA bu6mmoreka [1OK

https://m.edsoo.ru/00adec8a
MPOJIyKTa PEaKIuu
OO0mast xapaKTepUCTHKA
3JIEMEHTOB V A-TpyIIIIEL.
28 A Py bu6mmoreka 1IOK
30T, pactipoCTpaHCHHC B https://m.edsoo.ru/00adeea6
npupojie, pu3nYecKue u
XHMUYECKHE CBOMCTBA
AMMUaK, ero pundeckre Bu6 OK
. HOJINOTEKA
29 Y XUMHAYECKUE CBOMCTBA, 1
https://m.edsoo0.ru/00adf004
MOJyYECHHUE U TPUMEHEHHUE
30 [Ipaktuyeckas padora Ne bubnmorexa [IOK

3 no teme «llonyuenue

https://m.edsoo.ru/00adf180




aMMHaKa, U3y4eHHEe ero
CBOMCTB»

A3oTHast KUCIoTa, €€

Bbubnuoreka LIOK

31 U3UYECKUE U
¢ . https://m.edsoo.ru/00adf306
XUMHUYECKHUE CBOWCTBA
Hcnonp30BaHre HUTPATOB
Y COJIE aMMOHMS B

“ KauecTBe A:[HHepanLHHx Bu6miorexa [OK
ynoopeuuii. Xumueckoe https://m.edsoo.ru/00adf518
3arpsi3HEHUE
OKPYXAaIOIIEeH CpeIbl
COCTMHCHUSIMU a30Ta
®ocdop. Oxenn pocdopa

V) u pochopnas

33 (V) docop bu6mmoreka 1IOK
KHciora, q)HquefKHe " https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA,

MOJTy4YEHUE
Hcnons3zoBanue
docdaroB B kKauecTBe

34 MUHEpaJIbHBIX bubnuoreka [IOK
y,I[O6peHI/II71 3arpﬂ3HeHHe https://m.edsoo.ru/00adfc20
IIPUPOJHON Cpebl
dbocharamu
Yraepon,

35 pacrpocTpaHeHuUe B bubnunoreka [IOK
npupoze, Gpu3ndeckue u https://m.edsoo.ru/00adfd9¢
XMMHYECKHE CBOMCTBA
Okcupl yraeposa, ux
buszndeckue u

36 XUMHUYECKHE CBOMCTBA. bubnunoreka [IOK
BKOHOFI/IquKI/Ie httDS://m.edSOO.ru/OOadfebe
po0OJIeMBbI, CBSI3aHHBIE C
okcuaom yriepoxa (IV)

37 VYronpHas KuciaoTa u eé bubmuotexa [JOK
CoJH https://m.edsoo.ru/00ac006¢
[TpakTnueckast padorta Ne
4 no teme "l[lonmyuenue

38 y bu6mmoreka 1IOK
YIIICKHCIIOrO Ta3a. https://m.edsoo.ru/00ae027¢
KauecTtBenHas peakuus Ha
KapOoHaT-1oH"

39 [lepBoHauanbHbIE bubnuoreka [IOK
MOHATHUSA 00 https://m.edsoo.ru/00ac054¢




OpPraHUYECKUX BEIIECTBAX
KaK O COCIIMHCHHSX
yriepoja

Kpewmnuii u ero

bu6mmoreka 1IOK

40 COEINHEHUS https://m.edsoo.ru/00ae080a
[Tpaktuueckas pabora No
5. Pemienne

41 IKCTIEPUMEHTAILHBIX bu6mmoreka [IOK
3a7a4 10 TeME https://m.edsoo.ru/00ae0bf2
«Baxnenme HeMeTaIbl
U UX COCAMHCHUSD)

Konrponbnas padora Ne3

4 o teme «BaxHeitue bu6mmoreka LIOK
HEMETAaJIJIBI M UX https://m.edsoo.ru/00ae0e18
COCIIMHEHUS
OO0mast xapakTepuCTHKA
XUMHYECKUX 3JIEMEHTOB
— METaJUIOB.

43 Metannuyeckas CBSI3b U bubanorexa LIOK
MeTaUIMIecKas https://m.edsoo.ru/00ae103e
KpUCTAJTHYECKAs
pemérka. Ousznyeckue
CBOMCTBa METAJJIOB
XuMHYECKHEe CBOMCTBA

44 METaJIOB. bu6mmoreka 1IOK
DJIEKTPOXUMHUYCCKHH PST https://m.edsoo0.ru/00ael1156
HaIPsKEHUN METAJIJIOB
Oo611re crmocoobl
MOJTyYCHHUST METaJLIOB.

45 CnuaBbl. Beruncienust 1o Bu6miorexa IJOK
ypaBHteHﬂM XUMHUHECKNX https://m.edsoo.ru/00ael156
peakiuii, ecu OJIUH U3
peareHTOB COJAEPKUT
pUMecH

46 [lonsiTue o koppo3uu bubnunoreka [IOK
METAJIJIOB https://m.edsoo.ru/00ae1278

bu6mmoreka 1IOK

47 [Henormsie MeTans! https://m.edsoo.ru/00ae14b2

43 OKcHIBI U THIPOKCHUIBI bubnuoreka [IOK
HATpUA U KaJIUs https://m.edsoo.ru/00ae14b2

49 [llenouno3eMenbHbBIC bubmmorera [TOK

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




METAJUIBI — KAJIBIUH U
Mar"ui

Baxxaelime coeIMHEHN

bub6mmoreka LIOK

30 KaJIbLIUs https://m.edsoo.ru/00ael5e8
51 O06o0meHue u
CHCTeMaTH3aIis 3HAaHUH
5 KEcTkocTh BOJBI U Bbubnuoreka LIOK
CIocoObI €€ yCTpaHeHUs https://m.edsoo.ru/00ac1886
[TpakTrueckast pabota No
53 6 o Teme "JXKEcTKOCTh bubmuoreka [IOK
BOJIBI M METOJIBI €€ https://m.edsoo.ru/00aelae8
ycTrpaHeHus"
. bu6mmoreka 1IOK
>4 Amomurnii https://m.edsoo.ru/00aelc64
55 AmM@oTtepHbIe cBOCTBa bubnmoreka [IOK
OKCHJIa U TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka 11OK
36 Kexeso https://m.edsoo.ru/00ae1d86
OKcHuIbl, THAPOKCHIBI U
57 COJIH Kee3a I()II)  JKenes3a bubmorexa HOK
(1) https://m.edsoo.ru/00ae35e6
58 0O00011eHEe 1
CHUCTeMaTH3aIus 3HAaHUH
[IpaxTruueckas padota No
7. Pemenune
59 3KCTIEpUMEHTAITBHBIX bubanorexa LIOK
3a7a4 1Mo TeMe https://m.edsoo.ru/00ae3de8
«Baxneimme MeTaJIbl 1
HX COCTMHCHUS
Brerancaenus mo
YPaBHEHUSIM XUMHUYECKUX
peaKuuid, €CJIM OJIMH U3
60 pEareHToB JIaH B U30BITKE bubanorexa LIOK
VTN COIEPIKUT IIPHMECH. https://m.edsoo.ru/00ael1750
Beruncnenus maccoBoit
JIOJTM BBIXOJ1a MMPOJYKTa
peaxkuuun
61 O6o0meHue u
cHUCTeMaTu3alus 3HaHU!
& Kontponbhas pabota No4

no teMe «BaxkHeiimue




METaJIIBI U UX
COCTMHEHUS
BemecrtBa 1 marepuaisl B
63 n01131(1:e HEBHOMI )I(I/II)SHI/I 1 bubmorexa OK
g https://m.edsoo.ru/00ae3f50
YEJI0BEKa
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuoreka [IOK
OKpYXKaroIleil cpeaspl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pemeHnn | bubnuoreka [IOK
HKOJIOTHUECKUX MPoOIeM https://m.edsoo.ru/00ae4270
Pe3epBHbIii ypOK.
" o 60g eHHeyE | BuGanorexa [IOK
= . https://m.edsoo.ru/00ae0d0a
cHUcTeMaTu3alus 3HaHUU
Pe3epBHbIi ypOK.
67 OGoBwere i 1 bu6mmoreka 11OK
. https://m.edsoo.ru/00adb33c¢
CHUCTeMaTH3alus 3HAaHUH
Pe3epBHbIii ypoOK.
63 0 60g eHI/IeyII/: 1 bubmuoreka [IOK
= . https://m.edsoo.ru/00ad9cb2
crucTeMaTu3alus 3HaHU|
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YYEHUKA
Xumusi. 8 kiacc: ydeO. nns oOuieoOpazoBaTenbHbiX yupexaeHuin / O.C.
["abpuensH. - 3-e uzn., ctpeotur. - M.: [lpoda, 2022. - 286 c.

Xumus. 9 kiacc: yde0. mis olGmieobpazoBaTenbHbiX yupexaenuin / O.C.

I"abpuensn. - 3-e uza., crpeorur. - M.: [Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI JJISL YUUTEJIA
1. I'abpuensu O. C., BockoOoitnukosa H. I1., AmykoBa A. B. Hacronbnas
KHUTA yuutens. Xumud. 8 k.. Merogudeckoe nocodue. - M.: Jlpoda, 2021.
2. I'abpuensu O. C., Sdmykoa A. B. Terpanp ais 1ab60opaTOpHBIX OMBITOB H
npaktudeckux padot. 8 k. K yueonuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.:Ipoa,2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. I'abpuensna
«Xumusa». 8 wimacc / O. C. T'abpuensn. — M.: Ipoda, 2021. — 109.
4. T'abpuensH, O. C. Meroanueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumust». 9 kmacc / O. C. T'abpuensn. — M.: [poda, 2021. — 108.
5. Xumust: TexHosorudeckue kapThl Kk yueOHuky O. C. ['abpuensna «Xumus.
8 kimaccy»: meroauueckoe nocobue / JI. . AcanoBa. — M. : [Ipoda, 2020
6. Xumus : Texnonorudeckue kaptol Kk yaueOnuky O. C. ['abpuensna «Xumusl.
9 xmace»: meroanueckoe mocodue / JI. . AcanoBa. — M. : Jlpoda, 2018
7. Xumus. 8 xi.: KoHTposbHble U mipoBepouHble padoThl K yueOHuky O. C.
[Nabpuensana «Xumus. 8» / O. C. I'abpuensy, I1. H. bepe3kun, A. A. Yiakosa
u ap. - M.: llpoda, 2022. nanusie



HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru ['azeta « XumMus» u callT ans yuurens «5 uay Ha
YPOK XUMUU

http://him.1september.ru Enunas xomtekuus LIOP: IIpeameTHas komaekust
«XUMHUA»

http://school-collection.edu.ru/collection/chemistry EctectBenno-

HayyHbIe 3KcriepuMeHThl: Xxumus. Komtekuus Poccuiickoro
00111e00pa3oBaTeIbHOIO MopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Becepoccuiickas onummnuaaa mKkoIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opraandeckast XuMusi: JJICKTPOHHBIN YUYCOHUK TSI
CpEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJIEMK: XUMUS
http://www.chemistry.ru JIucTaHinoHHasi OJTUMITHAAA IO XUMUH:

TEJIEKOMMYHHUKALMOHHBIA 00pa30BaTeNIbHbIN MPOEKT
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