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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMUM Ha YpPOBHE OCHOBHOI'O 00111er0 00pa30BaHUs COCTaBIIEHA HA
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelIbHON MPOrpaMMbI
OCHOBHOTO 0011ero o0pa3oBanus, npeactaBieHHpx B @I'OC 000, a Takke Ha OCHOBE
benepanbHON pabodeil mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIIEMIIMN MPETOIaBaHM
yueOHOro mnpenMera «XuMus» B 00pa3oBaTelIbHBIX oOpraHusauusx Poccuiickoi
denepauum.

[Iporpamma no xuMuM JaET MPEACTaBICHUE O LIEJIAX, 00IIel cTpaTeruu oOy4eHus,
BOCITUTAHUS U Pa3BUTHsI O0yUYAIOIIMXCS CPEACTBAMHU yUeOHOTO TIPEIMETA, yCTAHABIMBALCT
00s13aTeNIbHOE TPEIMETHOE COJIep)KaHue, MpEeAyCMaTpUBAET paclpeAesieHHe €ero Io
KJIaccaM U CTPYKTYPUPOBAHUE MO pa3jiesiaM U TEMaM MPOrpaMMbl 0 XUMUU, OTIPEIEISIET
KOJIMYECTBEHHbIE M KAUECTBEHHbIE XAapPaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO
MOCIAEAOBATEABHOCTh  U3YYEHHUS] XUMHUM C  YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JOTUKH y4eOHOTO TPOIlecca, BO3PACTHBIX OCOOEHHOCTEH
0oOy4Jaronuxcsi, OMpeaeaseT BO3MOXKHOCTH TpEIMeTa I peanu3aliu TpeOOBaHUU K
pe3ysbTaTaM OCBOEHHSI OCHOBHOW 0Opa3oBaTesIbHOW MPOTrpaMMbl HA YPOBHE OCHOBHOTO
oO1ero oOpa3oBaHus, a Takke TpeOOBaHUI K pe3ysibTaraM 0Oy4eHHUs] XUMUU Ha YPOBHE
el M3y4YeHus MpeaMeTa W OCHOBHBIX BHJIOB YUEOHO-ITO3HABATEIILHON NEATEIbHOCTH
00y4JaroIierocs Mo OCBOCHUIO Y4EOHOTO COJEPIKAHMSL.

3HaHWEe XUMHUHM CIY>KAUT OCHOBOW Juisi  (OPMUPOBAHUS  MHUPOBO33PEHUS
oOy4Jaronierocsi, ero MpeiCTaBIeHUd O MAaTepUaIbHOM EIUHCTBE MHpPA, BAKHYIO POJb
UrparoT GopMHUpPYEMbIe XUMUEH MPEICTABICHUS O B3aUMONPEBPAIIEHUAX SHEPTUU U 00
ABOJIFOIIMU BEIIECTB B MPHUPOJIC, O MyTAX PEIICHUS TJI00ATBHBIX MPOOJIEM yCTOWIUBOTO
Pa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, DHEPr€THUYECKOW, MUIIEBOM M SKOJOTHYECKOU
0e30macHOCTH, TPOOJIEM 3PABOOXPAHEHHUS.

N3yuenue xumumu:

CIIOCOOCTBYET peaM3aiii BO3MOXKHOCTEH TSI CaMOpasBUTHS U (HOPMHPOBAHUS
KYJIbTYPhI IMYHOCTH, €€ 001Iel 1 (yHKIIMOHATLHOW TPAaMOTHOCTH;

BHOCUT BKJIIaJ B (OPMHPOBAHHWE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi,  HaBBIKOB ~ UX  CAMOCTOSATEIbHOM  y4yeOHOW  J1eATEeNbHOCTH,
AKCIIEPUMEHTANIBHBIX M HCCIEAOBATEIbCKUX  yYMEHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM )XKM3HU, TaK U B TPOPECCUOHATILHON JESITEIBHOCTH;

3HAKOMUT CO CIIEM(PUKON HAyYHOTO MBIIIICHHUS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO
B3rJIsiJa HAa E€AMHCTBO MPHUPOJLI W YENOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B
(hOopMHUPOBAHUU €CTECTBEHHO-HAYUYHOM T'PAaMOTHOCTH 00YYaIOIIUXCS;

CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B DKOJOTHYECKOE OOpa3oBaHUE
00yJaroImxcsl.



JlanHple HampaBjieHUsS B OOyYEHHHM XUMHUHU OO0ECIEUUBAIOTCA CHEHHPHUKOMN
CoJIepKaHusl y4eOHOro MpeaIMeTa, KOTOPhIN SBISETCS MEeJaroruuecku aganTHpOBAaHHBIM
OTpakeHHeM 0a30BOI HAyKU XMMUU Ha OTMPeIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHME OOYyYarOIMMUCS CHCTEMbl II€PBOHAYAJIBHBIX IOHATUH XHMHHM, OCHOB
HEOPraHWYeCKOM XMMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATHUN OpraHUYEeCKON
XUMUH.

CrpykTrypa coaepxaHUs HporpaMMmbl IO XHUMHUU C(HOPMHUPOBAaHA Ha OCHOBE
CUCTEMHOTO0 noaxoza k e€ nyuenuro. ConeprkaHue CKIaabIBACTCS U3 CUCTEMBI IIOHITHM
O XMMHUYECKOM 3JIEMEHTE U BELECTBE U CUCTEMBI MOHATUN O XUMHUUYECKOH peakiuu. O0e
OTU CHUCTEMBI CTPYKTYPHO OPTraHHW30BAaHbI 10 NPHUHLUILY ITOCIEAOBATEIBLHOIO Pa3BUTHUSA
3HAHUU HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /I. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMWY,

— YYEHHMS O CTPOCHHUH aTOMA U XUMHUYECKOH CBSI3H;

— MPEACTABIICHUHN 00 3MEKTPOIUTHUECKON TUCCOIMAIINU BEIIECTB B PACTBOPAX.

TeopeTndeckne 3HaHUA PACCMATPUBAIOTCSA HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEIOBATENILHO OT OJHOTO YPOBHS K JApPYromy,
BBIMOJHAS (DYHKIMHM OOBSCHEHMS] W TMPOTHO3UPOBAHMS CBOMICTB, CTPOEHUS U
BO3MOKHOCTEN IPAKTUYECKOTO TPUMEHEHUS U MTOIYYEHHS U3Yy4aeMbIX BEILECTB.

OcBoeHne mporpaMMbl IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO TIPEJICTABICHUS O
XAMHUYECKOU COCTABJISIOLIECH HAYyYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
LIEHHOCTHOT'O OTHOLICHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHUsA B Hayke. M3ydyeHue
XUMHH TIPOUCXOJUT C IMPUBJICYEHUEM 3HAHUN U3 pAHEE U3YUYEHHBIX YUEOHBIX PEIMETOB:
«Oxpyxaromuii Mup», «brosnorus. 5—7 knacced» u «®dusuka. 7 Knacey.

[Ipy m3yyeHMH XMUMHHM TPOUCXOAUT (HOPMHpPOBAHHE 3HAHUNA OCHOB XHMUYECKOU
HayKM Kak oO0JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTHUUECKON MAesITebHOCTU
YelloB€Ka M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajnada ydeOHOro
npeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMbl XMMHUYECKHUX 3HAHUN — BaKHEUIINX
(GakToOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHHM, AOCTYMHBIX 0000IIeHUN
MHUPOBO33PEHYECKOT0 XapakTepa, Si3bIka HAayKd, B MPUOOIIEHHMH K HAYYHBIM METOAAaM
NO3HaHWSI TNPU M3YYEHUU BEIIECTB M XUMUYECKUX peakuuil, B (opMHpOBaHUM U
pa3BUTUN TO3HABATEJIbHbIX YMEHMH UM UX NPUMEHEHUHM B y4€OHO-IIO3HABATEIbHON U
y4eOHO-UCCIeI0BATENIbCKON AESITETbHOCTH, OCBOEHUH MPaBUil 0€30MacHOr0 OOpaIieHus
C BEILIECTBAMH B MOBCEHEBHOW KU3HU.

[Ipy wn3yyeHMM XMMHMM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUs Ba)KHOE
3HaYeHUe NpUoOpeNn TaKue 1en, Kak:



— ¢GOopMHpOBAaHWE WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO  PEHICHHIH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HAIpPaBJIEHHOCTh O0y4YEHUSI Ha CHCTEMaTHYECKOe MPHOOIICHNE O0YJarolmMXCcs K
CaMOCTOSITENIbHOM TMO3HABATEIbHOW JACSITENPHOCTH, HAyYHBIM METOJaM TIO3HAHMS,
(GhOpMUPYIONTUM MOTHBAIIAIO M PA3BUTHE CTIOCOOHOCTEH K XUMHUH,

— o0ecrnedyeHue YCIOBUM, CHOCOOCTBYIOUIMX NPUOOPETEHUIO OO0YyYaIOUUMHUCS
OTIBITa Pa3HOOOPa3HOW NEATEIHLHOCTH, TIO3HAHMS M CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHITHH ), IMEIOIINX YHUBEPCAILHOE 3HAUCHUE ISl Pa3IMYHbIX BUIOB
JESTEbHOCTH;

— (opMupoBanue 001IeH QYHKIIMOHATLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJIC YMEHHN OOBICHSITH U OLICHUBATH SBJICHHSI OKPY>KAIOIIETO MUPA, UCTIONH3YS
3HaHUSA W ONBIT, MOJIYYCHHbIC TPU W3YYCHUH XHMHUHU, NMPUMEHATh MX TMPH PEHICHUH
npo6JieM B TIOBCETHEBHOM JKU3HU U TPYAOBOH EATEILHOCTH;

— ¢opMupoBaHue y OOyYarONIMXCsl TYMAaHUCTHYECKUX OTHOIICHUW, TOHWUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUN JUIsi BBIPAOOTKH DKOJIOTHYECKH IEJIeCo00pa3HOTo
MOBEJICHUSI B OBITY W TPYJOBOH JESITEIBHOCTH B IEJISAX COXPAHEHHUSI CBOETO 3/I0POBHS U
OKPYKArOIIEH NIPUPOJHON CPELBI;

— pa3BUTHE MOTHBAIlMU K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUETOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JATBHEHUIIIET0 00yUeHUSI.

OO1miee 4yuCiIO 4acoB, OTBEAEHHBIX IS M3yYEHUS XHMUU Ha YpPOBHE OCHOBHOTO
obmrero oopazoBanus, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEIIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMuM B )KM3HH YE€IOBEKa. XUMHUS B CUCTEME HayK. Tena u
BemecTBa. Ousnueckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOsIHUE BemecTB. [lonaTue
0 MeTojax IMO3HaHWs B XuUMHUU. YucThle BemiecTBa M cMmecH. CrocoObl pa3ieieHus
CMeECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3EMEHTHI. CUMBOJIBI XUMUYECKUX AJIIEMEHTOB.
IIpocTblie 1 COXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckass gopmyna. BameHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH
NOCTOSTHCTBA CocTaBa BemecTB. OTHOcuTenbHAasE aToMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHasi Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KomnuectBo BemectBa. Monb. MonsgpHas macca. B3auMOCBS3b KOJIMYECTBA,
MaccChl U YHCa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuétel mo ¢popMynaM XUMHUYECKUX
COCIMHEHU.

@u3N4eCKUe U XUMHUYECKUE SIBIICHHS. XUMHUYECKas peakuuss U €€ MNpHU3HaKU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XHUMHUYecKHe ypaBHeHus. Kiaccudukaims
XUMHUYECKUX peaklnil (COeTUHEHMsI, Pa3I0KEHHs, 3aMeIlleHus, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON NOCYJ0i, mpaBwiamMu pabOThl B JIa0OpaTOpuu U
npuémMamMu o0pallleHus ¢ J1a0opaTOpHBIM OOOpPYAOBaHUEM, H3YYEHHUE M OINUCAHUE
($u3MYEeCKUX CBOWCTB 0Opa3I[OB HEOPTAHMYECKUX BEILECTB, HAONIOACHUE (PUINYECKUX
(rutaBieHHE BOCKa, TasHHWE JIbJla, pPACTHPAHUE caxapa B CTYIKE, KUIEHUE U
KOHJIEHCalMsd BOJAbI) W XHMHYECKMX (FOpPEHHE CBEYM, IMPOKAJIMBAHUE MEIAHOU
IIPOBOJIOKHM, B3aUMOJIEUCTBUE Mejia C KHUCIIOTOW) SIBJICHUM, HAOJIOJCHHE U OMUCaHUE
NPU3HAKOB MPOTEKAHUsI XMMHYECKUX peakuuil (pas3ioxkeHue caxapa, B3auMOCCTBUE
CEpPHOW KHCIOTBHl C XJOpHIOM Oapusi, pasnoxenue ruapokcuna memu (I1) mpum
HarpeBaHuu, B3auMOJICHCTBHE XKele3a ¢ pacTBopoM conu meau (1), nzyuenue cnoco6oB
pasfenieHuss CcMeced: ¢ TOMOIIbI0 MarHuTa, (QWIBTPOBAHHWE, BbITIAPUBAHHE,
JTUCTUIUIALIMS, XpoMaTtorpadusi, MpoBeIeHUE OYUCTKU MOBAPEHHOM COJM, HAOI0/IeHNE
U OINHCAHUE PE3yJIbTATOB MPOBEICHUS OIbITA, WUIKOCTPUPYIOIIETO 3aKOH COXPaHEHUs
Macchl, CO3/IaHHE MOJEJEH MOJIEKYJ (I1apOCTEPKHEBBIX ).

BaxHeiue npeacTaBuTe I HEOPraHUYECKHX BELECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopom — 3jeMEHT U TIpoOCTOE
BelecTBo. HaxoxkaeHue kuciopoja B npupojie, puandeckue U XUMUYECKHE CBOMCTBA
(peakiuu  ropenusi). Oxcuabl. I[Ipumenenue xkucinopoaa. CrnocoObl MONTyYEHUS
KHCIIOpo/ia B Jab0paTopuu M MPOMBIIIICHHOCTH. KpyroBopoT kuciaopoja B mpHUpOJIE.
O30H — amoTpornHas MOAU(PUKAIIS KUCIOPOA.



TemnoBoii 3¢ (HeKT XMMUUECKON peakIny, TePMOXUMUYECKHUE YPaBHEHUS, 3K30- U
SHJO0TEPMUYECKHUE peakluu. TOMIMBO: yrojib U METaH. 3arpsi3HeHHUE BO3/lyXa, YCUIICHHE
MapHUKOBOTO A (PexTa, pa3pyIieHue 030HOBOTO CIIOSL.

Bonopon — snmeMeHT u mpocTtoe BeuecTBO. HaxoxkneHue BoaOpoJa B IMPUPOJE,
¢bu3nUecKue U XMMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI noydyeHus. Kuciotel u
COJIH.

MosipabIii 00BEM Ta30B. Pac4€ThI M0 XUMUYECKUM YPABHEHHUSIM.

dusnueckue cBOMCTBa BOAbL. Bona kak pactsopurens. PactBopsl. HacsllienHsie u
HEHACBILIEHHBIE pacTBOPbI. PACTBOPUMOCTH BelIECTB B BoJie. MaccoBasi 107151 BELIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHUSA. Posib pacTBOPOB B MPUPOJE U B
AKU3HU yenoBeka. KpyroBopoT Bojbl B pUpoie. 3arps3HeHUe NpupoaHbIX Boa. Oxpana
Y OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranuueckux coeauHenudd. Oxcunpl.  Krnaccudukarms
OKCH/JIOB: coyieo0pa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosieoOpazyromue. Homenknatypa okcuaoB. OU3nyeckne W XUMHUYECKHE CBOMCTBA
okcu10B. [lomydenue okcuaos.

OcnoBanus. Knaccudukarus oCHOBaHM: METOYN M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. Pu3nyecKHe U XUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tosryuyenrne OCHOBaHUM.

Kucnoter. Knaccuduxamus xucnor. Homenknatypa xkucnor. dusnueckue u
XMMHUYECKUE CBOMCTBA KUCIIOT. P aktuBHOCTH MeTtaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiarypa cosieil. PuU3MYECKHE M XUMHYECKUE CBOMCTBA COJIEH.
[Tonyuenue coneu.

I'eneTnyeckas CBsI3bp MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KAUE€CTBEHHOE OIPEJIEICHUE COAEPKAHUS KHCIOPOJa B BO3AYyXE, IOJyYECHHE,
coOupaHue, pacro3HaBaHWE€ W HU3yYEHUE CBOWCTB KHUCJIOpPOJAA, HaOIIOJEHUE
B3aMMOJEHUCTBUS BEIIECTB C KUCIOPOJOM M YCIIOBUS BOSHMKHOBEHUS W MPEKPAIICHUSA
ropeHus (Tokapa), O3HAKOMJICHHE C 0Opas3liaMu OKCHIOB U OINMHCAHUE WX CBOWCTB,
MoJfydeHue, coOupaHue, pacro3HAaBaHWE W M3YYCHHE CBOMCTB BOJOpoja (TOpeHwHe),
B3aumojiericTBiue Bojaopona ¢ okcuaoMm wmeaw (II) (BO3MOXHO UMCHOJIb30BaHUE
BUJIEOMATEPUATIOB), HAOIIOJEHUE OO0pa3loB BEIIECTB KOJWYECTBOM 1  MOIb,
MCCTIEIOBAaHNE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOW MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, B3aMMOJIEHCTBHE BOJbI C METANIaMU (HaTpUeM W KajblueM) (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEAOBaHUE OOpa3llOB  HEOPTraHUYECKUX
BELIECTB PAa3JIMYHbIX KJIACCOB, HAOMIOJEHUE H3MEHEHMS OKpPACKM MHIUKATOPOB B
pacTBOopax KHCJIOT U IeNoveil, uzydeHue B3aumojencTBusa okcuga menu (II) c
pacTBOPOM CEpPHOM KHUCIIOTBI, KHUCJIOT C METAJUIAMHU, PEAKUMA HEUTpalru3alnH,



MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJIHOTO METAUIA JAPYTUM U3
pacTBOpa COJM, PEHIEHHE IKCHEPUMEHTAJIBHBIX 337a4 MO TeMe «Ba)KHEeWIlne KI1acChl
HEOPTraHUYECKUX COCTUHECHUIN.

IMepuoanueckui 3axkoH u Ilepuoamyeckasi cucreMa XHUMHYECKHUX 3JIEMEHTOB
. N. MenaeseeBa. CtpoeHne aTroMoB. XHUMHYeCKasi CBA3b. OKHCIHUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUU

[TepBbie MOMBITKH KiIacCU(PUKAIIMN XUMHYECKUX 37eMeHTOB. [loHsATHE O Trpymmax
CXOJHBIX JJEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METANUIbl, TaJIOTeHbI,
MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3ytoT aM(pOTEPHbIE OKCUIBI U THAPOKCU/IBI.

ITepuonnueckuit 3akoH. llepuonuueckas cucremMa XuMudeckux 3iaeMmeHToB 1. U.
MenneneeBa. Kopotkonmepuonmnas wu anuHHONepuomHas (opmer [lepuoamueckoi
cucteMbl xumudeckux dnemeHToB J[. M. MenneneeBa. Ilepuonsl u  rpynmsl.
@U3NYECKUI CMBICII TOPAAKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIIBI AJIEMEHTA.

Ctpoenue aromoB. CoctaB atoMHbIX sjaep. M3oromnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000704YeK aTOMOB MEPBBIX 20 XuMUYecKux snemMeHToB Ilepuomnueckoit
cucrembl JI. M. Menneneea. XapakTEpUCTUKA XUMHUYECKOTO 3JJIEMEHTA IO €ro
nonoxxenuto B [lepuonnueckont cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHMS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.

3nauenue llepuoguueckoro 3akoHa u llepuogmyeckol CHUCTEMBI XUMHYECKUX
JJIEMEHTOB JUId pa3BUTHs Hayku M npaktuku. [[. WM. MenneneeB — yud€HbId H
IrpaXIaHUH.

Xumuueckass  cBsa3b. KoBajeHTHas  (mosisipHass W HEMOJSIpHasl)  CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb okwucieHusi. OKUCIUTEIBLHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchbl
OKHCJICHHS] U BOCCTaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuMenm:

U3y4YeHHEe O00pa3loB BEHIECTB METANIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
TUIPOKCUAA LHMHKA C pPacTBOPAaMH KHCJIOT U IIEJIOYEH, NPOBEICHUE OIbITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (rOpeHue,
peaKkIuu pa3oKeHUs, COSTUHEHHUS).

Mesxcnpeomemnmnuwie ceasu

Peanmzanuss MeXNpeIMETHBIX CBSI3€M MpU M3YYEHHH XUMHHM B 8§ KJjacce
OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BAaHNE KaK OOIIWX €CTECTBEHHO-HAYYHBIX IMOHSATHMH,
TaK U TOHSATHM, SBISIOIIUXCS CUCTEMHBIMHU JJISl OTAENIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MTOHATHUS: HAYYHBINA (DAKT, TUIIOTE3a, TEOPHS], 3aKOH,
aHalnu3, CHUHTE3, KiaccuuUKalus, MNePUOAUYHOCTh, HAOJIOJIEHHE, SKCIIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.



®duznka: marepus, aTOM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYNa, DJICKTPUUECKUM 3apsij, BEIIECTBO, TEJIO0, OO0BEM,
arperatHoe COCTOSIHHE BEIIECTBA, a3, (PU3MYECKHE BETUYHMHBI, CIUHUIIBI U3MEPEHHUS,
KOCMOC, IUIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocuntes, apixanue, oOuocdepa.

['eorpadus: atmocdepa, runpocdepa, MuHEpasbl, TOPHBIE MOPOABI, IMOJIE3HBIE
HCKONIAaEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M XUMHYECKasi peaKkuus

ITepuonnueckuit 3akoH. llepuonuueckas cucremMa XuMudeckux 3iaeMmeHToB 1. U.
MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHHM CBOMCTB XMMUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaausl, KAIbLMI U UX COCIUHEHUA B COOTBETCTBUU
C IOJIOKEHUEM DJIEMEHTOB B [lepnoanueckoi cucteMe U CTPOCHHEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XUMHUYECKOM CBSI3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOVMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKNA U BUIA
XUMHYECKOU CBS3H.

Knaccudpukanms M HOMEHKJIATypa HEOPTraHMYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBAa BEIECTB, OTHOCAUIMXCS K Pa3IW4yHbIM KjJaccaM HEOPTraHWYECKHUX
COCIMHEHMI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIECTB.

Knaccudpukanus XuMHUUECKUX peaklUuid MO pa3iMYHBIM MpHU3HAKaM (M0 YUCTy U
COCTaBy yUYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO U3MEHEHUIO
CTENEHEW OKHUCIIEHUS XHMUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, M0 YYAaCTHIO
KaTanau3aTopa). JK30- U S3HIOTEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonssTue o ckopocTd XumHueckod peakuuu. lloHsaTue 00 o00paTUMBIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuuax. [loHATHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusax. llonsatme o karamuse. IloHsaTne o0 xumMuueckom paBHOBecHH. DaKTOpHI,
BIMSIOIIAE HA CKOPOCTh XWUMHYECKOM pEaKkIMM U IIOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTENEHO-BOCCTAHOBHUTEIIbHBIE peakuuu, AJIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOU peakuuu. COCTaBII€HHE YPABHEHHM OKUCIUTENBHO-
BOCCTAaHOBUTEIBHBIX PEAKLUH C UCTIOIb30BAHHEM METO/1a AIIEKTPOHHOTO OalaHca.

Teopuss DIIEKTPOIUTUYECKON IUCCOLMALMHU. OJIEKTPOJIUTBI U HEDJIECKTPOJIUTHI.
Kartnonbl, aHuoHBl. MeXaHuU3M JAMCCOLMALMM BELIECTB C pAa3JIMYHBIMU BHJIAMU
xuMuueckoi cBsizu. Crenens aucconuanuu. CuiabHbIE U ClIa0ble AIEKTPOIUTHIL.

Peakunu wmoHHOTO OOMEHa. YCIIOBUSI MPOTEKAHUS pEaKUUMi HOHHOTO OOMEHa,
IIOJIHBIE ¥ COKpAIllEHHBIC HOHHBIE YPaBHEHHUs peakiuil. CBOKCTBA KUCIOT, OCHOBAaHUM U
COJIell B CBETE NPEJCTABJICHUN 00 3JIEKTPOIMTHUYECKON auccounaunuu. KauectBeHHbIE
peakuuu Ha HOHBIL. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:



O3HAKOMJIEHUE C MOJENIIMH KPUCTAITUYECKUX PEIIETOK HEOPTAaHUYECKUX BEILIECTB
— METAJJIOB ¥ HeMeTa/uioB (TpaduTa 1 anmasa), CI0KHBIX BEIIECTB (XJIOPHUIAa HATPHS),
HCCJIEIOBAaHNE 3aBHUCHUMOCTH CKOPOCTH XHWMHYECKOM pEaKIUH OT BO3ACHCTBUS
paznuyHBIX (PAKTOPOB, HCCIEAOBAHUE JIIEKTPOIMPOBOJHOCTH PACTBOPOB BEILECTB,
npoliecca IUCCOIMAlMU KUCIOT, 1IeJIoYeil U cosieid (BO3MOKHO HCIOIb30BaHUE BHUIEO
MaTEpUaJIOB), TPOBEACHUE OIBITOB, MIUTIOCTPUPYIOMINX MPU3HAKU MTPOTEKAHUS PEaKuil
HOHHOTO 0OMeHa (00pa3oBaHMEe OCajKa, BHIJICICHUE Ta3a, 00pa30oBaHUE BObI), OTIBITOB,
WUTIOCTPUPYIOIINX TPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (ropeHue,
peaklMu paslioKeHUs,, COEIMHEHHUsI), Paclo3HABAaHHE HEOPraHMYECKHX BEILECTB C
MOMOIIBIO KAYECTBEHHBIX PEaKLUii Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/au.

HemeTtanibl U uX coeiiHEeHUA

OOmrast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTHM  CTPOEHUSI  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne M (U3MYECKHME CBOWCTBA MPOCTHIX
BEIIECTB — rajoreHoB. XMMHUUYECKHE CBOMCTBA Ha MpHUMepe Xjopa (B3auMOJAECHCTBHUE C
MeTaljiaMHi, HeMeTaulaMu, Imienodamu). XiopoBoaopoa. ConsHas — KHCTOTa,
XMMHUYECKUE CBOWCTBA, MOJyYEHUE, MPUMEHEHUE. JlelcTBrE XJI0pa U XJIOPOBOAOPOIA
Ha OpPTaHU3M ueloBeKa. BakHelre XI0puIsl U UX HaXOXKACHHUE B IPUPOJIE.

O6mass xapakrepuctuka dJeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrtpoeHue U (U3MYECKUE CBOMCTBA
MPOCTBHIX BEIIECTB — KUCJIOPOJA M CEphbl. AJIOTPONHbIE MOAU(PUKALIUKA KHUCIOpOAa U
cepbl. Xumuueckue cBoMcTBa cepbl. CepoBoAopon, CTpoeHHe, (QU3UYECKHe WU
XUMu4eckue cBorcTBa. OKCHUIBI Cepbl KaK MPEICTABUTENIM KHUCIOTHBIX OKCHJIOB.
CepHas kucnota, pu3MUECKHME W XUMHUYECKHE CBOMCTBA (0OIIME KakK MpPEeACTaBUTENS
Kjlacca KHUCJIOT M crnenuduueckue). XUMUYECKHE pEeaKIuu, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO  CIoco0a TONMyYyeHus: CepHOM KHUCHOoThl. llpuMenenue cepHOM
kucnotel. Conn cepHOM KHCIOTBI, KayeCTBEHHas peakiuss Ha Cyab(paT-HOH.
Haxoxnenune ceppl U €€ COCOUHEHUM B MNpUPOAE. XHUMHUUYECKOE 3arpsA3HECHUE
OKpYXaloIlel Cpeibl COETMHEHUSAMHU CEPbl (KUCIIOTHBIEC TOXKIH, 3arpsiI3HEHNE BO3/AyXa U
BOJI0EMOB), CITIOCOOBI €r0 MPEJOTBPAIICHHUS.

OOmass xapakTepucTtuka 23yeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, pacmpoCcTpaHEHHE B MPHUPOJE,
¢busnueckue U xumuueckue cpoiicTBa. KpyroBopoT azora B mpupone. AMMHUAK, €ro
¢du3nUecKue U XMMUYECKHUEe CBOWMCTBA, MOJy4yeHue U npuMeHenue. Cojid aMMOHUS, UX
bu3nueckue U XUMUYECKHE CBOMCTBa, mpuMeHeHne. KauecTBeHHas peakius Ha MOHBI
aMMOHHMA. A30THas KHUCIIOTa, €€ MOodydeHue, (PU3nuueckrue M XUMHUYECKHE CBOMCTBA
(oOmue kak TpeACTaBUTENS Kiacca KUCIOT W crneruduueckue). Mcmnonb3oBaHue
HUTPATOB M COJ€l aMMOHHMS B KaueCTBE MHUHEPAJIbHBIX YHAOOpeHuid. XuUMHUYECKOe
3arpsi3HEHHE OKpPYXKalollled Cpelbl COEIUHEHUAMH a30Ta (KUCIOTHBIE JIOKIIH,
3arpsi3HEHUE BO37yXa, MOYBBI U BOA0EMOB). Dochop, ammoTponmHble MOAUPHUKALUU
docdopa, pusnueckne u xumuueckue cporictsa. Oxcun dochopa (V) u dpocdopnas



KHCIIOTa, (prU3HUecKre U XUMUYECKUE CBOMCTBa, noinydyeHue. Mcnonb3oBanue Gocharon
B KaU€CTBE MUHEPAIbHBIX YA0OPEHUH.

Obmas xapakrepuctuka 3ieMeHTOB [VA-rpynmbel. OcoO€HHOCTH CTpOEHUS
aTOMOB, XapaKTEpPHbIE CTEMEHH OKHUCICHHS. YTIEpOJ, aUIOTPOIHbIE MOAU(PHUKALUH,
pacnpocTpaHeHUE B MpUpoOje, (PU3NYECKHE M XUMHUYECKHME CBOWCTBA. AcopOLus.
Kpyrosopot yrinepona B npupoae. Okcuabl yriaepoaa, ux (Gpusndeckue u XUMUYECKUe
CBOICTBa, ICICTBUE HA KUBbIE OPTaHU3MBI, TOTYYCHHE U TPUMEHEHHE. DKOJIOTUUECKHE
npo0OsemMsl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV), runoresa riobanbHOro MOTENICHUS
KJIMMaTta, MapHUKOBBIA 3(PdeKkT. YronbHas KUCIOTa U €€ CONM, UX (PU3NYECKHE U
XUMUYECKHUE CBOMCTBa, TOJIyueHHEe U TmpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-HOHBL. Vcnonap3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIICHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHavasibHbIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3THIEH, aleTUJIeH, 3TaHOJ, IJIMIEPUH, YKCYyCHas KUCIIOTa).
[IpuponHbIe HCTOYHHUKH YTJIEBOAOPOIOB (YTOJIb, MPUPOJHBIN ra3, HEPTh), MPOTYKTHI UX
nepepaboTku (OeH3WH), MX pOJAb B OBITY U MpoMbIIIeHHOCTH. IloHATHe O
OMOJOrMYeCKH Ba)KHBIX BEIECTBAaX: KUpax, OeNKax, YriieBoJax — U UX POJH B >KU3HH
yesioBeka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUUECKUX COSIUHEHUH.

Kpemnuii, ero ¢puznueckrue 1 XMMUYECKUE CBOMCTBA, MOJIYYEHUE U MPUMEHEHUE.
Coenunenus kpemuaus B npupojae. O0mue npeacrasieHus 06 okcuae kpemuans (IV) u
KpeMHUeBOM kucaore. CUIUKAThl, UX HCIOJB30BAaHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxueiiline cTpouTenbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, IEMEHT, O€TOH,
xene300eToH. [IpobiieMbl 6€30MacHOr0 MCMONIb30BAHUS CTPOUTEIBHBIX MaTEpPUAIOB B
MOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue O0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI,
IIPOBE/ICHUE KAUYE€CTBEHHBIX PEAKIUN Ha XJOPUI-UOHBI M HAOJIIOJEHUE NMPHU3HAKOB HX
POTEKaHMs, OMBIThI, OTpaXkaroliue GU3NIeCKue U XUMHUECKHE CBOMCTBA rajlor€HOB U
UX COEIMHEHUH (BO3MOXKHO WCIIOJIb30BAHHWE BHUIEOMATEPHUANIOB), O3HAKOMIICHHE C
oOpa3namMu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C oOpasumamMu cepbl U e
COETUHEHUSIMH (BO3MOXKHO MCIOJIB30BaHUE BUIEOMATEPUANIOB), HAOMIOIeHIE TIpoIiecca
oOyIJIMBaHMs caxapa MoJl IEUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTHI, U3YyUEHUE
XUMHUYECKUX CBOMCTB pa30aBIEHHON CEpPHOW KHUCIIOTHI, MPOBEJECHUE KaueCTBEHHOMU
peakiuu Ha Ccyiab(paT-uOH U HAOIIOJEeHUE MpHU3HAKa €€ MPOTEKaHHs, O3HAKOMIICHUE C
¢uznueckuMu  cBoiicTBaMH  a3ota, ¢ochopa MW HX COEIAUHEHUH (BO3MOMKHO
UCIIOJIb30BaHUE BHUIEOMATEpUalioB), oOpa3iiaMu a30THBIX U (ocopHBIX yaoOpeHuid,
NoJIyueHHe, coOMpaHue, pacro3HaBaHWE M W3YYEHHE CBOMCTB aMMHUAaKa, MPOBEICHUE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHHUS U (pocdaT-uOH M U3YUEHHE MPU3HAKOB UX
IIPOTEKAHUSA, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HMCTOJIb30BAaHUE BUICOMATEPHUATIOB), U3yUYECHHE MOJIEIeH KPUCTATUTMYECKUX



peméTok anMaza, rpaduta, ¢yiepeHa, O3HAKOMIJICHHE C MPOIECCOM ancopOnuu
PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YII€M U YCTPOMCTBOM MPOTHBOTrasa,
MOJIy4eHUe, COOMpaHWe, paclo3HABaHWE W W3YyYCHHE CBOWCTB YIJIEKHCIIOTO Tras3a,
IPOBEJICHNE KAYeCTBEHHBIX PEAKIUM Ha KapOOHAT U CUJIMKAT-UOHBI W HW3Y4YCHHE
NPU3HAKOB  MX  MPOTEKAaHMS, O3HAKOMJIEHHME C  TPOAYKUHMEH  CUIMKATHOM
MIPOMBINUICHHOCTH, PEUIEHWE HKCIEPUMEHTANbHBIX 3a7ady 1no Teme «Baxueiiue
HEMETaJJIbI U UX COCITUHEHUS.

MeTa/uibl 4 UX COCAMHEHMSI

OO6mas XxapakTepuCTUKa XMMUYECKUX AJIEMEHTOB — METaJJIOB HA OCHOBaHUU UX
noJiokeHus B llepronnueckon cucrteme xumuueckux sneMmeHToB /. M. Menneneesa u
cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTauinyeckas CBsi3b W MeTajuIMdecKas
KpUCTAJUIMYECKasi pEIIETKA. OJIEKTPOXUMUYECKUN psAl  HANpSOKEHUH METalIoB.
duznyeckue M XHUMHYECKHE CBOMCTBA MeTauioB. OOImmMe CcrnocoObl TOTy4YeHUS
MeTajioB. [loHSATHE O KOPpPO3MM METAIOB, OCHOBHBIC CIIOCOOBI 3alllMThl WX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPaJIOMUHUN, OpPOH3a) U X PUMEHEHHUE B OBITY U
MIPOMBIILIEHHOCTH.

[Ilenounsle MeTambl: MnoJOkKeHUE B llepuoanyeckor cucTeMe XUMHUYECKHX
anemeHToB JI. M. MenaeneeBa, CTpOE€HHE HUX aTOMOB, HAXOXICHHE B MPHUPOJE.
dusznyeckue U XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpuss U Kanus). OKCHUIBI U
TUAPOKCUBI HATpHs U Kanud. [I[puMeHeHre eT0YHbIX METAJIJIOB U UX COCTMHEHUM.

[Ilenouyno3eMeNnbHBIE METAIIBI MATHUM U KAJIBIUN: TTOJ0KeHUE B [lepuoanueckon
cucteMe xumuueckux osneMeHTtoB JI. M. MeHnaeneeBa, CTpOE€HHE HX aTOMOB,
HaxoxJeHue B mpupojae. duznueckue M XMMHUYECKUE CBOMCTBA MArHusi M KaJbIIU.
Baxnelime coenuHeHUs Kalblus (OKCHA, THAPOKCHA, COH). JKECTKOCTh BOJBI M
CHIOCOOBI €€ yCTpaHEHUsI.

AmroMyHMN: 1T070KeHUE B Ileproandeckor cCuCTeMe XMMUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpoeHUE aTOMa, HaXOXKJIeHUE B npupojie. Duzndeckue u XuMU4eCKUe
CBOMCTBA aTFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHAA M THAPOKCH/IA ATFOMUHHUS.

Keneso: nonoxenue B [leprnoanueckoin cucremMe XxumMudeckux sneMeHToB 1. U.
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXKJICHUE B mpupojac. OU3NYEeCKue U XUMUYECKUE
cBoKcTBa kene3a. Oxkcuibl, rupokcuabl u conu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJTyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3ilaMu METaUIOB U CILIABOB, MX (PM3MUYECKUMH CBOWCTBAMH,
M3YyYECHHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOJICUCTBUS OKCHUA KAJIBIIUS U HATPUSI C BOJOU
(BO3MO’KHO HCIIOJIb30BAaHUE BUEOMATEPHAIIOB), UCCIEIOBAHNE CBOMCTB KECTKON BOJIBI,
mporiecca  TOpeHHsT  JKejle3a B KHCiIopojae  (BO3MOXKHO  MCIOJIb30BaHHE
BHJICOMATEPHUANIOB), TPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMi HAa UOHBI: MarHus,
Kanblusi, amroMuHus, 1uHKa, xeneza (1) u xemeza (III), menu (I1), HaGmrogeHue u



OMMCAaHUE NPOILIECCOB OKpAIIMBAaHUSA IUIAMEHM HWOHAMU HATpUsl, KaJIUsl W KaJblUs
(BO3MOXHO HCIIOJB30BAaHUE BHUICOMATEPUAIIOB), MCCIAEAOBaHNE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHMS U THAPOKCUIA [IUHKA, PEIIEHUE KCIEPUMEHTAIBHBIX 3a/1a4 IO
TeMe «BaxkHeile MeTamibl U MX COCTUHCHUS.

XUMHA U OKpPYKaKIIad cpeaa

BemecTtBa um wmarepuansl B IOBCEIHEBHOM JKM3HM 4eJIOBEKa. be3omacHoe
WCIIOJIh30BAHNE BEIIECTB M XHUMHUYECKUX peakiuid B ObITy. [lepBas momomp mpu
XUMHUYECKUX 0KOTax U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHWE OKpyKaroled cpeanl (mpeaesibHas JAOMyCcTUMast
KoHIleHTparusi BemecTs, aanee — [1JIK). Poap Xxumum B pemieHUH 3KOJIOTHYECKHUX
npooJieM.

XumuuecKkuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajgoB (CTEKJIO, CIIaBbl METAJUIOB, IOJIUMEPHBIE
MaTepualbl).

Mesicnpeomemnmnuwie céazu

Peanuzanusi MeXNOpeIMETHBIX CBsI3€M MpU MU3YYEHUM XUMUM B 9 Kjacce
OCYIIIECTBIISIETCS Yepe3 HMCIOJIb30BAaHNE KaK OOIIWX €CTECTBEHHO-HAYYHBIX TMOHSATHMH,
TaK ¥ TOHATHM, SIBISIOUIMXCS CUCTEMHBIMHU JJIsl OTHEJIbHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAYIHBINA (DAKT, TUIIOTE3a, 3aKOH, TEOPHSI,
aHanW3, CHUHTE3, KiacCU(UKAIMs, TMEPUOIUIHOCTh, HAOIIONCHUE, JKCIIEPUMEHT,
MOJICTMPOBaHUE, U3MEpPEHUE, MOJCNb, SBJIICHUE, MAPHUKOBBIN 3(PGEKT, TEXHOIOTHS,
MaTepuabl.

du3uKa: MaTtepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHW], HU30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUIN 3apsijl, TPOBOJHHUKHU, MOITYNPOBOJHUKH,
TUAJICKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TE€JI0, 00hEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ras, pacTBOp, PACTBOPUMOCThb, KPHUCTAUIMYECKasl peIIETKa, CIUIaBbl, (PU3UYECKUE
BEJIMYMHBI, €JUHUIBI U3MEPEHMSI, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnie.

buonorusa: ¢otocunTe3, apixaHue, OWocdepa, HSKOCHCTEMA, MHUHEPATbHBIE
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TTATEIIHLHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOIbI, IMOJE3HBIC
HCKOTIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA HIPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOTO 00111ero 00pa30BaHuUs
JOCTUTAIOTCSI B XOJl¢ OOy4YeHHMs XMMUU B €IWHCTBE Y4eOHOM M BOCIHMTATEIbHOMN
JEATEIBHOCTH B COOTBETCTBUM C TPAJAULUOHHBIMU POCCUNCKUMU COLIMOKYJIBTYPHBIMHU U
JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, HPHUHATBIMM B OOILIECTBE MpaBWIAMH U
HOpMaMH TIOBEJIEHUS U CIOCOOCTBYIOT MpOLECCaM CAMOIO3HAHMs, CaMOpPa3BUTHUS U
COTMAITA3AITIN 00 YJaFOIIIHXCA.

JIn4HOCTHBIE pe3ynbTaThl OTPAKAIOT TOTOBHOCTh 00y4aroIuXxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHUBHBIX LICHHOCTHBIX OPUEHTALMI M PaCIIMpPEHUE
OIbITA ACATENBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHMS:

LIEHHOCTHOIO OTHOILIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY M
HAay4YHOMY HACJEAHMIO, ITOHUMAHUs 3HAYEHUS XUMUYECKOM HayKd B IKU3HU
COBPEMEHHOI0 O00IIecTBa, CIHOCOOHOCTM BJIAaAETh JOCTOBEPHOM HH(popManuen o
[EPENOBBIX JTOCTMKCHUSAX M OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

IIPEICTABIICHUS O COLMAIBHBIX HOPMaxX U NMPABHIIAX MEKIMYHOCTHBIX OTHOLIEHUN
B KOJUIEKTMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTM B OOIIECTBEHHO IIOJIE3HOM,
y4eOHONCCIIEe10BATENbCKON, TBOPUECKON U IPYTUX BUAAX JIEATEIbHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOW  COBMECTHOW  JEATEIBHOCTM  MPH  BBINOJHEHHH  Y4YEOHBIX,
MIO3HABATEJIbHBIX  3a/1ady, BBINOJHEHUM XUMHUYECKHX O3KCIEPUMEHTOB, CO3JIaHUU
y4eOHBIX IPOEKTOB, CTPEMJIEHHSI K B3aUMOIIOHMMAaHHUIO M B3aHMMOIIOMOIIM B IpoLiecce
ATON y4yeOHON AESITENBbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE U IOCTYIKHU
CBOMX TOBAPHILEW C MO3UMLUMN HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MIO3HAHMSL:

MHUPOBO33PEHYECKUE MPEIACTABICHUS O BEIIECTBE M XHWMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOLIME OCHOBY
Ui TIOHMMAaHMUS CYIIHOCTH HAyYHOM KapTUHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS NIPUPOABI, B3aNMOCBSA35X YEJIIOBEKA C IPUPOJAHON CPENIOH, O
POJIM XMMUU B IIO3HAHNUHU ITUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHUBBI, HAIPABJIICHHBIC Ha IIOJYYEHUE HOBBIX 3HAHHUW 110
XUMHH, HEOOXOIuUMble 11 OOBSCHEHUs HAOMI0JAEMBbIX IIPOLECCOB U  SIBICHUH,
MO3HABATENbHOM, HPOPMAIIMOHHON U YNTATENIbCKON KYJIbTYpBI, B TOM YHCIIE€ HAaBBIKOB
CaMOCTOSITENIbHOM paboThl C y4yeOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEPATypoil,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMU UH(DPOPMALIMOHHBIX TEXHOJIOTUI;



UHTEpEeC K OOY4YeHHI0O M TO3HAHUIO, JIOO0O3HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K caM000pa30BaHMIO, MPOCKTHON M HUCCIIEI0BATENIbCKON IEATEIbHOCTH, K
OCO3HAaHHOMY BbIOOPY HAMpPaBICHHOCTU M YPOBHS 0OYUYEHHsI B JaTbHEHUIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbA:

OCO3HAHUE LICHHOCTU XU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 310pPOBBIO,
YCTaHOBKH Ha 370POBbIN 00pa3 ®HU3HU, OCO3HAHUE MOCIEACTBUIA U HETIPUSATHE BPEIHBIX
npuBbIYEK (YMOTpeOJIEHUsI aJIKOroJisi, HAapKOTHKOB, KYypEeHHs), HEOOXOIMMOCTHU
coOI0ICHNs MTpaBWJl O€30MaCHOCTH MPHU OOPALEHUH ¢ XMMHUYECKUMU BELIECTBAMU B
OBITY U PEaIbHOM KU3HU;

5) Tpy10BOro BOCIMTAHUS

MHTEpEC K MPAKTUYECKOMY HM3YUYEHHIO MpodeccHil M Tpyna pa3iuyHOro poja,
YBaXEHUE K TPYyAY U pe3yjbTaTaM TPYAOBOU JEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE
INPUMEHEHUS MPEAMETHBIX 3HAHMW 10 XMMHH, OCO3HAHHBIA BBIOOP MHIAMBUIYaTIbHOU
TPACKTOPUU MPOJOJDKEHUS OO0pa3oBaHMs € YYETOM JIMYHOCTHBIX MHTEPECOB U
CHIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW, YCHEIIHOM
npo(hecCHOHANBHON AESITENTbHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTH
aJIanTHPOBATHCA B MPO(eccHoHaNbHOI cpejie;

6) IK0JIOrH4YeCKOro BOCIIMTAHUSA

HKOJIOTMUYECKHU 11€JIECO00PAa3HOE OTHOIIEHUE K NMPUPOE KaK UCTOUHUKY >KM3HHU Ha
3emiie, OCHOBE €€ CyIlIeCTBOBaHUs, TIOHMMaHUE IIEHHOCTH 370POBOrO M OE30MMacHOTO
oOpa3a >KM3HH, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (U3HUECKOMY U
IICUXUYECKOMY 3/10POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJICHUS IMpaBuil O€3011aCHOTO
IOBEJICHUS MpU pabOTE ¢ BEIIECTBAMH, a TAK)XKE B CUTyalUsIX, YTPOXKAIOIINX 3/I0POBBIO
1 KM3HU JII0JICH

CIIOCOOHOCTH MPUMEHATh 3HAHUA, MOJIy4aeMble NP HW3YYCHHUH XUMHUH, OIS
peleHns 3a1a4, CBA3AHHBIX C OKPYXKAIOUIEH NPUPOJHOM CpEIOM, IS NOBBILICHUS
YPOBHS 9KOJIOTHYECKON KYJIbTYphl, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJIOIMUECKUX
npobsieM M MyTel HX peuleHHs] MOCPEICTBOM METOJIOB XHMHH, 3KOJOTHYECKOTO
MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaTHCA UM B I103HABATEIbHOW, KOMMYHUKAaTUBHON U
COLIMAJIbHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMETHBIX PpE3YyJbTAaTOB  BBIACIAKOT  3HAYUMBIE  JUISA
(OopMHPOBaHHUS MHPOBO33PEHUSI OOILEHAYYHbIE MOHATUS (3aKOH, TEOpHUs, NMPUHLMUII,
runotesa, GakT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYTOE€.), KOTOPhIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaX U MO3BOJSIOT Ha OCHOBE 3HAHUU U3 3TUX
npeaMeToB (OPMUPOBATH MPEJICTABICHUE O LEIOCTHOW HAydyHOM KapTHUHE Mupa, U
YHUBEpCajbHble  y4yeOHble  JeHCTBUsA  (TO3HABATENbHbIE, = KOMMYHHUKAaTHBHBIE,
pEryJIATUBHBIE),  KOTOpble  O0ecneunBarOT  (OPMHUpPOBaHME  TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3HaBaTeqbHBIC YHUBEPCAJIbHBIEC YUeOHbIE 1efiCTBUSA



ba3oBble 1ornueckue AecTBU:

YMEHHS UCTOJIb30BaTh MPUEMBI JJOTUUECKOTO MBIIIJIEHUS] TPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMUYECKUX MOHSATUU (BBIAETSATh HMX XapaKTEpHbIC MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTUSMH), UCIOJIB30BaTh MOHITHUS MJIs
OOBACHEHHSI OTHENbHBIX ()AaKTOB U SBJICHHM, BbIOMpPATh OCHOBAHUS U KPUTEPUU IS
KIacCU(PUKAIMA XUMUYECKUX BEIIECTB W XUMHUYECKUX PEaKIUH, yCTaHaBIMBATh
MPUYHHHO-CJICICTBEHHBIE CBSI3M MEXIy OOBEKTaMH HW3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxJieHus (MHIYKTUBHbIC, JI€IyKTUBHbIC, [0 aHAJOTWHU), JeNaThb BBIBOABI U
3aKJIFOYCHHS;

yMEHUE TPUMEHSATh B TNpolLecce IMO3HAaHUS TMOHATUA (IpeAMETHble U
METaNpeIMETHBIE), CUMBOJMYECKUE (3HAKOBBIC) MOJIENU, HCIMOJb3yeMble B XHUMHH,
peoOpa3oBhIBATh IMUPOKO MPUMEHSIEMbIE B XHUMHH MOJEIBHBIE TPEICTABICHUS —
XUMUYECKUA 3HAK (CHUMBOJI DdJEMEHTa), Xumuueckas Gopmyla U ypaBHEHHUE
XUMUYECKON peakiMy — IMpU PEIeHUH y4eOHO-TI03HABATENbHBIX 33/1ay, C YYETOM ITHX
MOJIEIBHBIX MPEACTABICHUN BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU
M3y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIIMi, BBISBISATH
o0Imue 3aKOHOMEPHOCTH, NPUYMHHO-CJICICTBCHHBIC CBSI3M W TPOTUBOPEYHs] B
M3Y4YaeMBbIX IIPOLIECCAX U SBJICHUSIX.

Ba3oBble ucciieqoBarTe/LCKHe JeiCTBUA:

YMEHHE HCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B Kaye€CTBE HWHCTPYMEHTA
MO3HAHUSI, a TaKXKE B KA4eCTBE OCHOBBI Isi ()OPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE
IPAaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

npuoOpeTeHre ONbITa 1O IUIAHUPOBAHMIO, OpPraHu3alid U  IPOBEICHUIO
YUEHMUYECKHX  OJKCIEPUMEHTOB, yMEHME Ha0moAaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIbHO TMPOTHO3MPOBATh €ro pe3ynbTar, (HOpMyIHpOBaTh OOOOUICHHS H
BBIBOJIBI 0 pe3yJibTaTaM IMPOBEAEHHOTO OIbITA, WCCIEIOBAHUS, COCTABIISITH OTYET O
poJieTaHHON padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOWpaTh, AaHAJIM3UPOBATH W HMHTEPIPETUPOBATH WHEOOPMAITUIO
Pa3IUYHBIX BUIOB W (OPM MPEACTABICHHS, IMOTYyYaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayYHO-TIOMYJISIpHAST JTUTEpATypa XUMHUYECKOTO COJIEPKaHUS, CIPABOYHBIE MOCOOUS,
pecypcbl HTepHETa), KPUTHYECKHM OLEHUBATH MPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uHdopMaIuio;

YMEHUE TPUMEHSTh Pa3IMYHbIE METOABl M 3alpoChl TMPHU TOUCKE W O0TOOpe
nH(OpPMAIUU ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOMUMBIX JIJISl BBITIOJTHEHUS yUeOHBIX
U TIO3HABATENbHBIX 3a/lay OMNPENeIEHHOr0 TUIA, MPUOOpPETEHUE OMbiTa B 00JaCTH
UCIOJIb30BaHUs ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJIbTypOd  aKTUBHOI'O  MCIIOJIb30BAHUS  PA3IMYHBIX  [OUCKOBBIX  CHUCTEM,
CaMOCTOSITEIIFHO BBIOMPATh ONTHUMANBHYIO (OpMy TpencTaBieHus HHGOpMAUU U



WJUTFOCTPUPOBATH pelIaeMble 3a/1a4i HECIOKHBIMUA CXEMaMH, IHarpaMMaMu, JTPyTUMU
dbopmamu rpaduKu ¥ UX KOMOUHALUSIMU,

YMEHHE HCIOJb30BaTh M  aHAJU3UpPOBAaTh B  Mpolecce yuyeOHOM U
UCCJIEIOBATENLCKOM  JIESITEIBHOCTH HMH(POPMALIMIO O BIMSHUM POMBIIIIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH MPUPOTHON CpeIbl.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NelCTBUS:

YMEHHS 33/1aBaTh BOIPOCHI (B XOJ€ Auanora u (Wjivd) JUCKYCCHHM) MO CYLIECTBY
o0cyX/1aeMoi TeMbl, (OPMYJIMPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO BBHIMOIHEHUS
PEIJIOKEHHON 3a]1auH;

YMEHUS NMPEACTABIATh MOTYYEHHBIE pe3yIbTaThl TO3HABATEILHOMN NEATEILHOCTH B
YCTHBIX W TMHCHBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAINIO PE3YJIbTATOB BBHITIOJHEHUS
XUMHUYECKOTO H3KCHepuMeHTa (Jab0paTOpHOTO OMbITa, JAOOpPaTOpHOH paboThI 110
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHUKAMU B  COBMECTHOM
MO3HABATENBHON M HCCIEIOBATENbCKONW ACSTENIbHOCTH MPH PEHICHUH BO3HUKAIOIINUX
npo0sieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBaHUS MO3UIMMA (00CYyXKIeHMUS,
OOMEH MHEHHSIMHU, «MO3TOBBIC INTYPMbD», KOOPIAWHAIIUS COBMECTHBIX JEHCTBUHU,
onpeereHre KPUTEPUEB MO OILIEHKE KaueCTBA BBIOJIHEHHOW pabOThI U IpyTHe).

PeryisiTuBHbIE YHMBepCaJbHbIE YYeOHbIe 1eliCTBHUA:

YMEHHE CaMOCTOSITENIbHO OMNPENENATh Ield JeATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJHUPOBATbH M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeNIbHOCTh, BbIOMpaTh Haubosee A(PQPEKTHUBHBIE CIOCOOBI pPEIICHUS YYEOHBIX H
MO3HABATENIbHBIX  3aJlay, CaMOCTOSITEJIbHO  COCTABJISITH WJUM  KOPPEKTUPOBATH
MPEIOKEHHBIN AJITOPUTM JIECHCTBUM MPHU BBINIOJHEHUM 33JaHUNA C YYETOM MOJYYEHHUS
HOBBIX 3HAaHUN 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKUUAX, OICHUBAThH
COOTBETCTBHUE IOJIyUEHHOTO pe3yJibTaTa 3asBJICHHOM IIENHM, YMEHHE HCIOJb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, Mpe/jiaraéMble B YCIIOBUU 3a/IaHUA.

HNPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe mpeaMeTHBIX pe3yJIbTaTOB IO OCBOEHHUIO 00S3aTENBHOTO COJIEPIKAHUA,
YCTaHOBJICHHOTO JaHHOW (pemepanbHOU paboueld mporpaMMOl, BBIACISIOT: OCBOCHHBIC
0Oy4aroIUMUCs HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM, crierupuiecKue Is
npeaMeTHON obnacTu «XUMUsS», BUIbI ACATEIHHOCTU MO MOJYYEHHIO HOBOTO 3HAHUA,
€ro UHTepIpeTaLNH, MPEOOPa30BaAaHUIO U MPUMEHEHHIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX
CUTYaIUsX.

K koHiy oOyuenus B 8 kJjiacce mpeaMeTHBIE Pe3ynbTaThl HA 0Aa30BOM YpPOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:

e PACKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHMX TIOHSTHM: aToM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAacca, MAacCOBasl 10JIsI XUMUYECKOTO 3JIEMEHTa



B COCIMHEHUHU, MOJSIPHBII 00BEM, OKCHZA, KHCIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUIIATENFHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaklus, KjIacCupuKaus
pEeaKLMii: peaKMi COCIUHEHUS, PEAKLIMH PA3JIOKEHMS], PEaKIIMU 3aMELIEHUs, PeaKkIun
oOMeHa, 9K30- ¥ SHAOTEPMHUECKHUE PEAKINH, TEMIOBOU 3((EKT peakiuu, Sapo aroma,
AJIEKTPOHHBIM CJOW aroma, aTOMHas OpOuTalb, paguyC aTroMa, XUMHUYECKas CBA3b,
MOJISIpHAsE M HEMOJISIPHAsE KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, AHHWOH,
pacTBOp, MaccoBas J10JIs BEIIECTBA (MPOLIEHTHAs KOHUEHTpPALMs) B paCTBOPE;

 WJUTFOCTPHUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX IMOHITHA M NPUMEHATH
9TU MOHATHUS NPU ONUCAHUY BEIIECTB U UX MIPEBPALLEHU;

¢ HCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JJISi COCTaBJIEHUS (OPMyYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e OTIPENIEIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, CTETICHb
OKHCJICHUSl DJEMEHTOB B OMHApPHBIX COEIMHEHUSX, MPUHAMJICKHOCTh BEIIECTB K
ONpeAeNEéHHOMY KJIAcCy COEQUHEHMH 1o QopmyiaMm, BHUJI XHUMHUYECKOH CBA3U
(KoBaJIEeHTHasl U MIOHHAsI) B HEOPTaHUYECKUX COEAMHEHUSX;

epackpeiBaThb  cMmbIicn  llepmomuueckoro 3akoma JI. M. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOJUYECKONW 3aBUCHMOCTH CBOMCTB XUMHUYECKHX
AJIEMEHTOB OT UX NoJokeHus B [lepruoauueckoii cucreMe, 3aKOHOB COXPAHEHHUsI MacChl
BEIIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOIO yU€HUs, 3aKOHa ABOTrapo;

« OMUCHIBATh U XapaKTepu30BaTh TaOnIHuHyio ¢opmy Ilepuommyeckoil cuctembl
XUMUYECKUX 3JEMEHTOB: pPa3IMyaTh NOHATHS «IJIaBHas noAarpynna (A-rpymnma)» u
«moboynass mnoxarpynmna (b-rpynma)», Manbsle ¥ OoNbLIME NEPUONBI, COOTHOCHUTH
0003HauYeHUs, KOTOpble UMeEroTCs B Tabiuue «llepuonnueckas cucrtemMa XUMHYECKUX
aneMeHToB JI. M. MenzaeneeBa» C YMCIOBBIMU XapaKTEPUCTHKAMHU CTPOEHMSI aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsAn sapa, oOIee YHUCIO BJIEKTPOHOB U
pacupeiesieHue UX M0 AIEKTPOHHBIM CIOSM);

e KJIaCCU(ULIMPOBATh XUMHUYECKHE DJEMEHTHl, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKHUE peakluuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIMM BEIIECTB, IO
TeroBoMy 3¢ dexTy);

e XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOMCTBAa BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUH;

* IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTU OT HX KayECTBEHHOI'O
COCTaBa, BO3MOYKHOCTM MNPOTEKAHHUS XUMHUYECKUX MPEBpPALIEHUNA B Pa3IMYHBIX
YCIIOBHSIX;

 BBIYUCIIATh OTHOCUTEJIBHYI0 MOJIEKYJSIPHYI0O U MOJISIDHYIO MacChl BEIIECTB,
MacCOBYIO JIOJK0 XMMHUYECKOIO JIEMEHTA M0 (POpMyJie COENUHEHUs, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUUYECKOHN pEaKlInu;

e IPUMEHITh OCHOBHBIE OIEpPAlMU MBICIUTEIBHON JEATEIbHOCTH — aHalIu3 U
CUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTeMATH3aIlui0, KIACCH(UKAINIO, BBISBICHUE



MPUYMHHO-CJICICTBEHHBIX CBSI3€M — 11 M3yYCHUs] CBOWCTB BEIIECTB M XUMHUUYECKHUX
peaknuii, €CTeCTBEHHO-HAy4YHBbIC METOJbl IO3HAHWS — HAOMI0IeHNe, W3MEPEHHE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peabHbIN U MBICIICHHBIN ),

e CJIEIOBATh MpaBWJIaM TI0JIb30BAHUS XUMHMUYECKOW TOCYIO0M W J1abopaTOpHBIM
o0Opy0OBaHMEM, a TaKXKe MpaBUjiaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO MOJYICHHUIO U
coOupaHni0 Ta3000pa3HBIX BEMIECTB (BOAOpPOAA U KHCIOPOJA), MPHUTOTOBICHHUIO
PAaCTBOPOB € OMPEIEIEHHOW MACCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, ILIAHUPOBATH
U MPOBOJAUTH XUMUYECKUE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIETIOUEH U
KHUCJIOT C MOMOIIbIO0 UHANKATOPOB (J1aKMyC, (peHoNI(PTalIenH, METUIIOPAHXK U IpyTHeE).

K konimy oOydenust B 9 Kjacce mpeaMeTHBIE Pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

e PaCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHA: XUMUYECKUU 3IIEMEHT,
aToM, MOJIEKyJla, HMOH, KAaTHOH, aHWOH, MPOCTOE BEHIECTBO, CIIOXHOE BEIIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKasl peakiius,
XUMUYECKasi CBs3b, TEIJIOBOM A(DQPEKT peaknuu, MoJib, MOJSPHBIA 00BEM, pPacTBOD,
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SIECKTPOIUTUUYECKAS TUCCOLMAIINS, PEAKIIUM HOHHOTO
oOMeHa, KaTaau3aTop, XMMHUYECKOE PaBHOBECUE, 0OpaTUMbIE U HEOOpaTUMBbIE PEaKlnu,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUHM,  OKUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJICHWE, aJUIOTpOmNus, aM(OTEPHOCTh, XUMUYECKAs CBS3b
(KoBaJIeHTHasi, WOHHAs, METAJUIMYECKas), KpHUCTaUIMUecKas peneTka, Koppo3us
METaJJIOB, CILJIaBbl, CKOPOCTh XHUMHUYECKOM pEaKlMH, TMPEeAeiabHO JIOMyCcCTHUMas
koHueHntpanus [IJIK BemecTna;

 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX TMOHATUA M MPUMEHSTH
9TH TIOHSITHS TIPU ONTUCAHUU BEIIECTB U UX MPEBpAIICHUH;

¢ ICTIONIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHsI (DOPMYJ BEIIECTB U
YPABHEHUN XUMHUYECKUX PEAKIIUN;

e ONPEACNSATh BAJIEHTHOCTh M CTENEHb OKHUCJICHUS XHWMHUYECKHX DJJIEMEHTOB B
COCIMHEHUSX PAa3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIAaCCy COeAuHEHWH mo ¢GopMmysaM, BHI XUMHUYECKON CBS3U (KOBaJCHTHAs, MOHHAs,
METAJJIMYECKasi) B HEOPraHMYECKUX COEAMHEHUSX, 3apsii HMOHA IO XUMHUYECKOU
dbopmysie, xapakTep cpeibl B BOAHBIX PACTBOPAX HEOPTaHUYECKHX COCIUHEHUM, TUIl
KPUCTANINYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA,;

epackpbiBaTh cMbich [lepuogmueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBAThH €T0 MOHUMAHKE: OMUCHIBATh M XapaKTePU30BaTh TAOIUYHYIO (GOpMy
[lepuonnueckoid cUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3iuyarTh MOHSTUS «TJIaBHAs
noarpynna (A-rpymnma)» U «mnobounas noarpynna (b-rpynma)», Manbie U OoJbIINe
NEPHUOJIbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B NEPUOJUYECKON Tabiulie, ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YMCIIO JIEKTPOHOB M PACIIPEACIICHHE UX TI0 AJICKTPOHHBIM CIIOSIM),



OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHWW CBOWCTB DJEMEHTOB H WX
COCIMHEHHI B TIpeieJIaX MAJIbIX MEPUOAO0B M TJABHBIX MOATPYII C y4ETOM CTPOSHUS UX
aTOMOB;

e KJTaCCU(DUIIUPOBATh ~XUMHUYECKHE OJEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YHUCIy M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerIoBoMy (B (PEeKTy, M0 UBMEHEHHIO CTETICHEH OKUCIICHUS XUMHYECKUX JIEMEHTOR);

e XapaKTEepPU30BaTh (OMUCKHIBAThH) OOIHE U CHeu(DUIecKue XUMHIECKIE CBOMCTBA
MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPK/asi OMMCAHUE TPUMEPAMHU MOJIEKYISIPHBIX H
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

¢ COCTaBJISITh YPaBHEHHS JJIEKTPOJUTHYCCKON TUCCOLMAIIMU KHUCIIOT, IIeNoYel U
COJICH, TIOJIHBIE W COKpAIIEHHBIC YpPaBHEHUS PEaKIMid MOHHOTO OOMEHA, ypaBHEHUS
peaKInii, TOTBEPKAAIONINX CYIECTBOBAHNE TEHETHUECKOU CBS3M MEXy BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

e PaCKpBIBaTh CYITHOCTb OKHCIIUTETHPHO-BOCCTAHOBUTEIIBHBIX peaxiuit
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OaJlaHCa dTUX PEaKITHil;

¢ MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBHCUMOCTH OT WX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUIA B PA3IMYHBIX YCIOBUSIX;

 BBIYUCIIATh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJI0 XHMHUYECKOTO dJIEMEHTa Mo (opmysie COeIUHEHUs], MAaCCOBYIO JOJIO
BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHCHHUIO XUMHYECKOU PEAKIINH;

e COOMIONATh TIpaBWJIA TIOJB30BAHUS XHUMHYECKOW TIOCYAOM H JIabOpaTOPHBIM
o0opy/moBaHHEM, a TaKXe MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH TIO BBITTOJIHEHHUIO JAOOPATOPHBIX XUMHUYECKHUX OTBITOB 1O MOJIYYCHUIO U
CcOOMpPaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YIIIEKUCIIOrO Tra3a);

¢ MPOBOANTH PEAKIUHU, TOITBEPKIAONINE KAYSCTBEHHBI COCTAB Pa3IMYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPHUI-, OpPOMHUI-, WOAWMI-, KapOOHAT-,
dochar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS ¥ HOHBI
M3YYEeHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOIHBIX pPAcCTBOpPaX HEOPraHUYECKUX
BCIIECTB;

e IPUMEHSITh OCHOBHBIC OIEPAIlMU MBICIUTEIIBHON NEATeTLHOCTH — aHaIu3 U
CUHTE3, CpaBHEHHE, 0000IeHne, CHCTEeMaTU3allli0, BBIABICHUE MPUIHMHHO-
CJICJICTBEHHBIX CBSI3eH — ISl M3Y4YEHHUS CBOWMCTB BEIIECTB M XUMHUYECKHX PEaKIIHi,
€CTECTBCHHO-HAYYHBIE METO/IbI TIO3HAHMSI — HAOJIOACHUE, U3MEPEHUE, MOISITMPOBAHHE,
AKCIIEPUMEHT (pPEaJIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U daekTpoHHbIe (UU(pPOBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE peCcypcChl
padoThI padoTshI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
XuMus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuoteka [JOK
MPAKTUYECKOUN JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesroBeKa
12 BemtecTtBa 1 XuMHU4eCcKue 15 | bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20
Pa3znen 2. BaxHeiluue nmpeacTaBUTeId HEOPraHMYECKHUX BelleCTB
)1 Boznyx. Kucnopon. [lonstue 6 Bbu6muotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax g 1 but6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 Bbubmunoreka LIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepnoanueckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jemMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmmnoreka LIOK
XUMHYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aToma

2 | 8

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
Bbubmunoreka LIOK
Hroro mo pasery 15 https://m.edsoc]fru/7f4l837c
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne ii/m P Konrpoabusie IIpakTuueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3znea 1. BenrecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 ) Bbubmuotexa [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [JOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! JUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
71 OO01mas XxapakTepuCTHKa XUMUYIECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
OO01as XxapaKTepUCTHKA XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [JOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61as XxapakTepUCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa OK
’ PYTUIEL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepruCTHKa XUMUIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no pasneny 25




Pa3gen 3. MeTaaabl M HX COeAMHEHUA

but6mmoreka [IOK
N i 4
3 Obmme caoficTsa METaIIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
2 B 1
3 aKHEUIIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepHuaiibl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




IHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kontpoabnbie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiab XMMUH B 5KU3HU YEJIOBEKA. 1 bu6mmoreka [IOK
Tema u BemecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 ITougaTue o MeTOnax MO3HAHUS B XUMUH 1

https://m.edsoo.ru/ff0d227e

[Tpaktuueckas padota Ne 1 «IIpaBuiia paboTh B
3 nabopaTopuu U IPUEMBI OOPAIICHHUS C 1
71a00paTOPHBIM 000PYIOBAHUEM)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

4 YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus | Bbu6nmuoreka [JOK
cMmecei https://m.edsoo.ru/ff0d26ca

5 [IpakTuueckas padora Ne 2 «Pa3nenenue cmeceii (Ha ] bubnuoreka [IOK
pUMepe OYMCTKH ITOBAPECHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8

bubmuorexa [JOK
6 ATOMBI 1 MOIIRKY eI ! https://m.edsocl)_.lru/fde2a6c

. XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmorexa LHOK
https://m.edsoo.ru/ff0d2d50

10 3aKO0H MOCTOSTHCTBA COCTaBa BEIIECTB. XMMHUYECKas 1 bubmuorexa [JOK

dbopMmyina. BaleHTHOCTh ATOMOB XUMUYECKUX https://m.edsoo.ru/ff0d2eae




3JICMCHTOB

1 OtHocurtenbHas aroMHas macca. OTHOCUTEIbHAS bubmuorexa [JOK
MOJIEKYIIIpHas Macca https://m.edsoo.ru/ff0d323¢c

12 MaccoBas o XUMHYECKOTO DJIEMEHTA B Bbu6nuoreka [JOK
COECINHEHUH https://m.edsoo.ru/ff0d350c

Bbu6nmuoreka [JOK

13 KonuuectBo BemectBa. Moiib. Moiisipaas macca hitps+//m.cdsoo.ru/f0d5230

14 du3nyecKkrue 1 XUMUUECKHE SBICHUS. XUMUYECKast bubmnorexa [JOK
peakiust https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky 1 yciioBUs NIPOTEKAHUS XUMHUECKUX bubnuoreka [IOK
peakuuin https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKHE bubmmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/ff0d3b88

17 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA 110 Bbu6nmuoreka [JOK
YpaBHEHUSAM XUMHUYECKUX PEaKIU https://m.edsoo.ru/ff0d5708
Knaccudukanus XUMHUYEeCKHX pPeaKIuii (COeTuHEHUS, bubmuorexa [JOK

18
pa3noKeHus, 3aMelIeHHs], 00MeHa) https://m.edsoo.ru/ff0d3{34

19 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIONEIUCT. bubmmoreka [JOK
O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN https://m.edsoo.ru/ff0d40c4

20 KontponbHas padora Nel mo reme «BermiectBa u bubmmoreka [IOK
XUMHUYECKUAE PEAKIIANY https://m.edsoo.ru/ff0d4290

21 Bo3ayx — cmech razos. Cocra Bo3ayxa. Kucnopon bubanorexa HOK
— 3JIEMEHT U MpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
®usnuecKkue 1 XUMHYECKUE CBOMCTBA KUCIOPOaa

22 (peakiuu okucnenus, ropenue). [lonsarue 06 bubmorexa [TOK

https://m.edsoo.ru/ff0d4614

OKCHAAX

7 Crioco0bI MoTydeHus KUCIOpo/ia B 1a00paToOpuu U bubmmoreka [JOK

pOMBINUIEHHOCTH. [IpumMeHeHne kuciopoaa

https://m.edsoo.ru/ff0d497a




TennoBoii 3¢ ekt XuMuUeckoil peakiiu, HOHATHE O

24 TEPMOXHMMHUYECKOM YPaBHEHUH, DK30- U bubmmorexa [TOK

https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIMIX

’5 TomnmuBo (He(Th, Yroiab U MeTaH). 3arpsi3HeHNe bubanorexa [HOK
BO3/yXa, CIIOCOOBI €ro MPEIOTBPALCHUS https://m.edsoo.ru/ff0d4c4a

26 [TpakTuueckas padota Ne 3 o teme «llonmyduenue u bubanorexa HOK
cobupaHue KUCIOPO/1a, U3YICHUE €T0 CBONCTBY https://m.edsoo.ru/ff0d4ae2

7 Bomopon — a5eMeHT u mpocToe BEmecTBO. bubmmoreka [JOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0

73 Pu3nyecKnue 1 XMMAYECKME CBOMCTBA BOIOPOA. bubanorexa HOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubanorexa HOK
29 [ToHsITHE O KHCIIOTAX U COJISIX hitps://m.c dsoclfru 05042

bubanorexa HOK
30 Crioco0sbI oTydeHus BOAOPO/ia B IaDopaTOpUu hitps://m.c dsocI)_.Iru JF0d4ddO

31 [IpaxTuueckas padora Ne 4 o teme «llonydenue u bubnuoreka [IOK
coOupaHue BOAOPO/a, U3yICHHE €T0 CBONCTBY https://m.edsoo.ru/ff0d4{42

. N bubanorexa [HOK
32 MonsipHblii 00bEM ra30B. 3aK0H ABOTAPO hits:/m.c dsogm JH0d5426

13 Brrancienus 00bEMa, KOJIMYECTBA BEIIECTBA Ta3a 10 bubmuorexa [JOK
€r0 U3BECTHOMY KOJIMUECTBY BEILECTBA UK 00BEMY https://m.edsoo.ru/ff0d55a0

14 Boruncnenus 005EMOB ra3oB MO ypaBHEHUIO PEAKIIUU bubmmoreka [JOK
Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOUIEHUI ra3oB https://m.edsoo.ru/ff0d5708

35 dusnyeckre 1 XUMHYECKHUE CBOMCTBA BOIEI buGnnorexa LIOK
https://m.edsoo.ru/ff0d587a

. bubmmoreka [IOK
36 CocraB ocHoBanuii. [TonsiTne 06 HHIUKATOpPAX hitps://m.c dsogru JE0d59¢2

37 Bopna xak pactBoputens. HacblleHHbIE 1 bu6mmoreka [IOK




HEHACHIIIICHHBIC PacTBOPBI. MaccoBast 107151 BEIeCTBa
B pacTBOpE

https://m.edsoo.ru/ff0d5b40

[IpakTuueckas padora Ne 5 o reme

bu6mmoreka [IOK

38 «HpHFOTUOBJIeHPie paCTBOI?.OB C OIIpeaeIEHHOU hitps-//m.cdsoo.rw/f0d5cba
MacCcoBOMH J0JIell paCTBOPEHHOTO BEILIECTBA»
19 Kontponbnas padora No2 o teme «Kucmopo. bubanorexa HOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukanys, HOMEHKIIATypa bubmorexa LOK
https://m.edsoo.ru/ff0d664e
A1 [Tony4yeHue n XMMUYECKHE CBOMCTBA KUCIOTHBIX, bubmmoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KJIacCu(pUKaIysi, HOMEHKIaTypa bubmmorexa [TOK
https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHUYECKHE CBOMCTBA OCHOBaHUI bubmorexa [TOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukaims, HOMEHKIaTypa bubmorexa HOK
https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa LHOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubanorexa HOK
[IOJIY4ECHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a71a4 110 TeMe «OCHOBHBIE buGnnorexa LIOK
. https://m.edsoo.ru/00ad9b7¢
KJIACChl HEOPTAHUYECKUX COCTUHEHUN»
43 ['eneTnyeckas cBsI3b MEXKIy KilacCaMu bubmmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTu3alus 3HaHU! bubmmorexa [TOK

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




50 KonTtponsHas padora Ne3 o reme "OCHOBHBIE bubmmoreka [IOK
KJIACChl HEOPTraHUYECKUX COCAUHEHMIT" https://m.edsoo.ru/00ad9¢la
51 [lepBble MOMBITKU KIACCU(PUKAIIMA XUMUYECKUX bubnuoreka [IOK
371eMeHTOB. [IoHATHE O IrpyNIIax CXOAHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
5 [lepnonnueckuii 3akoH u [lepuonnueckas cucrema bubmmoreka [JOK
xuMu4ueckux 35emenToB . . MenaeneeBa https://m.edsoo.ru/00ada52¢
53 [leproapl, rpynmbl, HOATPYIIIBI bubmorexa [TOK
https://m.edsoo.ru/00adas52c
bu6mmoreka [IOK
54 Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tombl hitps://m.cdsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX 000704YeK aTOMOB
55 aneMeHToB Ilepuoauueckoit cucremsi /. U. buGnnorexa LIOK
https://m.edsoo.ru/00ada6be
Menneneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA IO €T
56 nosnoxxeHuto B [lepuognyeckoii cucreme /. N. buGnnorexa LIOK
https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3aKkoHa Jijisi pa3BUTHS
57 Hayku U npaktuku. [[. . MenaeneeB — y4éHbIi, bubmmorexa LIOK
https://m.edsoo.ru/00ada96e
NeJaror ¥ rpaxaaHuH
58 DIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKUX bubanorexa HOK
aneMeHTOB/ Beepoccuiickas mpoBepoyHas pabota https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honmas xumuecias coisb https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHasi XMMHYECKasi CBA3b bubmmorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XMMUYECKas CBA3b bubmmorera LHOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTICHUS bubmnorexa [JOK




https://m.edsoo.ru/00adae28

63 0 CTAHOBHTE e pea 1 bubmmoreka [JOK
KHCJTUTEIEHO-BOCCTAHOBHUTEIIBHBIC PEAKIINU https:/m.cdsoo.r/00adb076

bu6mmoreka [IOK
64 OKuCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.cdsoo.ru/00adb076

65 KonTponbnas pabora Ne4 o teme «CtpoeHue aToma. | bubmmoreka [JOK
XuMUYEecKas CBSI3b» https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O000IIEHNE U CUCTEMaTH3AIHS 1 bubmmoreka [IOK
3HAHUM https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O000IIEHNE 1 CUCTEMaTH3AIHS 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9cb2

68 PesepBHblil ypok. O60011IeHHE U CUCTEMATHU3AIIHS | bubmmoreka [JOK
3HAHUM https://m.edsoo.ru/ff0d61c6
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9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKOH.
| [Tepuonuueckas cucrema 1 bubanorexa [HOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOMCTB XMMUYECKHUX HJIEMEHTOB 1 bubmmorexa [TOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOTOB
3 Knaccugukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBS3U U THIIBI ) bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpeHue u yriay0iaeHne 3SHaHUI 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay
6 Kaccudukanms xumuaeckux | Bbu6nmuoreka [JOK
peaKuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTU XUMHUYECKOMN
7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 Bubmrorexa ITOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[loHsiTHE 0 XMUMUYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 @akTOpBI, BIUAIOIIKNE HA CKOPOCTh 1

XUMHUYECKOU PCaKMU U IMOJIOKCHUC

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




XUMHYCCKOTI'O paBHOBECUSA

OKMCITNTEIIFHO-BOCCTAHOBUTEIBHEIC

bu6mmoreka [IOK

9
peakiuuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 nccorranuu. CHIbLHBIE U ci1a0ble buGnnorexa LIOK
n HHATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMounrle ypaBHEHUS peaKIIni buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE NPEACTABICHUN buGnnorexa LIOK
vaL https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTUYECKON JUCCOIHAIIHI
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 PENCTABICHUN 00 Bubmrorexa ITOK
pedt . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON JUCCOIHAITIHI
14 ITonsrue o ruapoause cojieu buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «Pemenne 3KCriepuMeHTaAIBHBIX bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3aJauy
Kontponbnas padota No2 o teme
17 «IIEKTPOIUTHYECKAS TUCCOIIUAIIUI buGnnorexa LIOK
p g HHATHL https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01ast XapakTEPUCTHUKA TAJIOTEHOB.
18 XI/III\];I/I‘ICCKI:/IG CBI())I\/'ICTBa Ha IIpuUMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCIIOTA, bubmmoreka [JOK




XMMHYECKHE CBOMCTBA, MOJy4YECHUE,

https://m.edsoo.ru/00ade104

MpUMEHEHNE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITonydyeHne CONSTHOM KUCIOTHI bubmorexa HOK
- .. . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Boruncnenus no ypaBHeHUAM
21 XUMHUYECKHUX PEAKIIMH, €CIIU OOUH U3 bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO11ast XapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATTOTpONHBIE MOIU(DUKAIINH CEPBI.
” HaxoxnaeHnue cepbl 1 €€ coelMHEHUI bubmmoreka [IOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoiopo/1, CTpOEHHUE, bubanorexa [HOK
¢bu3nUecKre U XUMUYECKUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 ¢bu3nyeckre U XMMHUYECKHE CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMECHEHUE
XUMUYECKHE peakliny, Jexalre B
OCHOBE MPOMBILIUIEHHOTO criocoba
%6 MOJTyYEeHUSI CEPHON KUCIIOTHI. bubanorexa HOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleH Cpelibl COEAUHEHUSIMU
cepbl
7 Brruncienne MaccoBoil 101 BBIXOJa bubmnorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
28 OO1mast xapaKTeprCTHKA SJIEMEHTOB bubmmoreka [JOK




VA-rpynnsl. A30T, pacipocTpaHEHHE
B npupojie, GU3nIecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero Gpu3nvecKue u

29 XHUMHYECKHUE CBOMCTBA, IIOJIYUYCHUE U bubmorexa [IOK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonyyenne aMmmuaka, U3y4eHUE €ro bubmorexa HOK
. v » 15X https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas Kuciora, e€ GpusndecKkue u Bbu6nuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banyre HUTPATOB U COJIEU
aMMOHWUS B KQU€CTBE MUHEPATbHBIX

32 o0peHuii. XUMHYECKOe bubmorexa HOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCAMHCHHSIMH a30Ta
®dochop. Oxcupa dhochopa (V) u

33 Q)ocg)o pHaﬂ KI/ICJ'I((i))Ta (b(l)I/II)SI/I(‘IezJKI/Ie " bubmmorexa [TOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHNE
Hcnonb3oBanue GochaToB B

34 KaueCTBE MUHEPATHHBIX YI0OPECHUH. bubmmoreka [JOK
3arpsi3HEHUE TPUPOTHON Cpeab https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHEHUE B

35 pu I())):[e g)mnljiecxie 1 XUMHAYECKHUE bubmmnorera [IOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcwupl yriaepoja, ux Gu3ndeckue u bubanorexa HOK

XUMHUYECKUE CBOUCTBA.

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




DKosorndeckue mpoodIeMsl,
CBsI3aHHBIC ¢ OKcHioM yriaeponaa (IV)

37 VYronbpHasg KUCI0Ta U €€ COJTN bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas pabora Ne 4 o Teme

18 "TlosrydeHne yrieKuciioro rasa. bubmmoreka [IOK
KauecTBeHHas peakuusi Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHbBIE TOHATHS 00
39 OpraHMYeCcKUX BEIECTBAaX KaK O bubmnorera [IOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YTIIepoia
40 Kpemunii u ero coequHeHNs bubmnorera [IOK
P https://m.edsoo.ru/00ac080a
[TpakTuyeckas pabora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 33724 10 TEME bubanorexa [HOK
«BaxkHenme HeMeTauTbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHCHHUS»

Kontponbnas padota Ne3 mo teme
. bu6mmoreka [IOK
42 «BaxkHenme HeMeTauTbl U UX
https://m.edsoo.ru/00acOe18
COCIUHCHHUS»
OO6m1ast XapaKTepruCTUKa XUMHYECKUX
3JIEMEHTOB — METAJLJIOB.

13 MeTtanaudeckas CBSI3b U bubmuorexa [JOK
METaJINYECKasl KpUCTaIInyecKas https://m.edsoo.ru/00ae103e
pewmérka. Pu3ndecKkue CBOMCTBA
METAJIJIOB
XHUMUYECKUE CBOMCTBA METAILIIOB.

. bu6mmoreka [IOK

44 DJIEKTPOXUMHUYECKUH P

HaIpsHKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156




OOu1re crnocoObl MOTyYSHHS
meTauioB. CiuiaBel. BeruncieHus mo

45 ABHEHUSIM XUMHUYECKHUX PEAKIINN buGnnorexa LIOK
yp PeaKIHH, https://m.edsoo.ru/00ael156
€CJIM OJTUH U3 PEarcHTOB COJCPIKUT
puMecH
46 IToHsATHE O KOPPO3UU METAIJIOB bubmorexa LIOK
pP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[Hernotmpre meTanb! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmnorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [{erouHO3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJIbIIMA Y MarHui https://m.edsoo.ru/00ac15e8
50 Baxuetimnine coequHeHns KajabIUg Bubmrorexa ITOK
A H https://m.edsoo.ru/00ael 5¢8
51 O00011IeHIE U CUCTEMATHU3ALIS
3HAaHUHU
57 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubmuorexa [JOK
YCTpaHECHUA https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOIBI M METOJBI €€ bubmorexa LIOK
" a a https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bubmuorexa [JOK
54 A 7|
TIOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bubmmoreka [IOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, TUAPOKCUABI U COJIM KCIIC3a

Bbu6nmuoreka [JOK

37 (IT) m »xeneza (III) https://m.edsoo.ru/00ae35¢6
58 O6O6HV1€HI/IG Y CUCTEMAaTU3aIHS
3HAHUU
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubanorexa [HOK
«BaxHeinme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CJIU OJIUH U3
60 pEeareHTOB J1aH B U30BITKE WIIH bubanorexka HOK
COJIEPKUT NpUMeCH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IIPOAYKTa
peaxkuuu
61 O6O6HUICHI/IG A CUCTEMATHU3ALN
3HAHUU
KonrtponsHas pabora Ne4 o reme
62 «BaxHeinme MeTalIbl U UX
COETUHEHUS»
63 BemiectBa u marepuassl B bubanorexa HOK
MOBCEIHEBHOM KW3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMUYECKOE 3arpsi3HEHUE bubanorexa HOK
OKpY>KaloIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U bubnuoreka [IOK
cucTeMaTu3anus 3HaHHU https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O600611eHIE 1 bubmuorexa [JOK




cUcCTeMaTH3aus 3HaHUU

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

68

PeseprubIil ypok. O600611eHIE 1
cucTeMaTu3anus 3HaHHU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumust: 8-1 kiacc: 6a30BbIil ypoBeHb: yueOHuk/O.C. ['abpuenss, U.T'.
Octpoymos, C.A. CnankoB. Mocksa: [Ipocsenienune, 2024. - 175¢.: ui.
ISBN 978-5-09-088249-1.
Xumus: 9-# kiacc: 6a30Bbiit ypoBeHb: yueoHuk/O.C. 'abpuensn, U.T.
Octpoymos, C.A. CnaakoB. Mockga: [IpocBemienue, 2024. - 223c¢.: ui.
ISBN 978-5-09-110655-8.

METOAUYECKHUE MATEPHUAJIBI JIJIsd YUUTEJIA
Ypoku xumun B § Kiacce: MeToandeckoe nocodue: [u3manue Y 718 pdf-
dopmare] / O.C. I'abpuensu, U.I'.Octpoymos, C.A. Cnangkos, U.B.
AxcénoBa.-Mockga : IIpocsemienue, 2022.-176c¢. : ui.
ISBN 978-5-09-094101-3. - TeKcCT : 31€KTPOHHBIIA.
VYpoku xumun B 9 kacce: Meroanuyeckoe nocoodue: [u3ganue Y 718 pdf-
dbopmare] / O.C. I'abpuensu, U.I.Octpoymos, C.A. Cnankos, 1.B.
AxcénoBa.-Mockaa : [Ipocsenienue, 2022.-208c. : ui.
ISBN 978-5-09-094100-6. - TekcCT : 31€KTPOHHBI.
HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET
https://myschool.edu.ru/
https://uchi.ru/
https://www.obrprostranstvo.ru/
https://lesson.edu.ru/

MYHULNNANBHOE
MYHUUMNANBHOE ~ ABTOHOMHOE
ABTOHOMHOE OBLLEOBPA3OBATEJIbHOE
OBLLUEOBPA3OBATEJIbHO YYPEXXOEHUE - CPEOHAA
E YYPEXKOEHUE - OBLLEOBPA3OBATEJIbHAA
CPEOHAA LLIKONA »: 137
OBLLIEOBPA3OBATENBHAAR gansiocs aBTopom atoro
LUKONA »7 137 [OKyMeHTa
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