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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 0O XUMHUHM Ha YPOBHE OCHOBHOrO OOIIEro 0Opa3oBaHUs
COCTAaBJIICHA Ha OCHOBE TpeOOBAaHMA K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs, MPEICTABIEHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe denepaibHOil paboueld MpOrpamMMel
BOCIIUTAHUS U C YIETOM KOHIIEIIUH MTPETOIaBaHMS yUeOHOTO TIPEAMETa « XUMHUSI
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit @eneparuu.

[Iporpamma 1o xuMuu Na€T MpEACTaBICHUE O LEJsAX, OOuIell cTpaTeruu
oOy4eHHMs, BOCIHUTAHMS M Ppa3BUTUS OOyYarOUIUXCS CpPEACTBAMHU Y4eOHOTO
npeamMera, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peayCMaTpUBAET paCIpEAeNIeHHEe €ro IO KilaccaM M CTPYKTYPUPOBAHHE IIO
pazienaM W TeMaM MpOrpaMMbl MO XWUMHH, ONPEACISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATENbHOCTh  U3YYEHUSI XHMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOrO Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYaronIuxcsi, OINpelesieT BO3MOXKHOCTH TpeaAMeTa  JJis
peanuzaiu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHON 00Opa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a TakKe TpeOOBaHHMM K
pe3ysbTataM OOy4eHHS] XMMHUHU Ha YPOBHE IeJIeH N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaIOIIErocsi IO OCBOEHUIO
y4eOHOTr0 COJIepIKaAHUSI.

3HaHWEe XWMHH CIIY>)KUT OCHOBOW JUisi (POPMHUPOBAHUS MHUPOBO33PEHUS
0Oy4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATIbHOM €MHCTBE MHpPA, BAXKHY IO
poJib UrparoT (QOopMUPYEMbIe XUMHUEU MPEJCTABICHUS O B3aUMOIMPEBPALICHUSIX
SHEPIUM U 00 SBOJIOLMH BEHIECTB B MPUPOJE, O MyTSIX PEIICHUs TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UYEJOBEYECTBA — CBHIPbEBOM, IHEPrETUUYECKOM,
MUIIEBON M SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3paBOOXpaHEHUSI.

N3yuyeHnne xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXKHOCTEH [l  CaMOpas3BUTHS U
dbopMUpOBaHUS KYJIBTYPBI JIMYHOCTH, €€ 00111eH 1 (yHKIIMOHAIBHOU TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
OOy4JaroIMXCsS, HABBIKOB WX CaAMOCTOSITEIIbHOM Yy4eOHOW JESITeIbHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEAOBATEIbCKUX yMEHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B MIPOGECCUOHAILHON JEATEeIbHOCTH;

3HAKOMUT CO CHEHU(PUKONW HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €AMHCTBO MPUPOJIBI U YEIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0yUYarOIINXCS;



CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJE, K UETTOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3oBaHrEe 00YyJArOIITUXCSI.

JlanHble HampaBiieHUsT B OOyYE€HUM XUMHUHU O0€CIEeUMBAIOTCS cHenudUKon
collepkaHUsi  ydeOHOTO  MpeAMeTa, KOTOpBIM  SBISETCS  MENarornyecku
aJlalTUPOBAHHBIM OTpa)kK€HUEM 0a30BOM HayKHU XMMHHU HA ONPEAECIEHHOM dTale e€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOlIEro o0pa3oBaHM s OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUM XUMHH, OCHOB
HEOPTraHUYECKOM XUMHM W HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHM
OPraHUYECKON XUMUH.

CtpykTypa coaep:kaHusi MPOrpaMMbl MO XUMHUHM C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 mojaxofa K €€ m3ydeHuro. CoaepkaHue CKIaAbIBAETCA U3 CHCTEMBI
MOHATUM O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MTOHATHI O XUMUYECKOM
peakiuu. OO0e HTH CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl 10 MOPUHIUITY
MOCJIEI0BATEILHOTO Pa3BUTHUS 3HAHUNM HAa OCHOBE TEOPETHUUECKUX IMPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI,;

— Ilepuonnueckoro 3akona /Jl. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHS O CTPOCHUU aTOMa U XUMHUYECKOM CBSI3U;

— TpEeACTaBICHUM 00 HIIEKTPOJUTHUYECKON JMCCOIMAIMKA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE AMIUPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIOJHSAS (QYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHHS U TOJIy4eHUS
M3y4aeMbIX BEIECTB.

OcBoeHue nmporpaMMbl 1O XHUMHH  CIIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJCTABJICHUS] O XUMUYECKON COCTABJISIONIEN HAYYHOU KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW MNpUPObl, LIEHHOCTHOTO OTHOIIEGHHUS K HAy4YHOMY 3HaHHUIO U
MeTOoJlaM TMoO3HaHUsl B Hayke. V3ydeHue XUMHHM MPOUCXOIUT C MPUBICYCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYE€OHBIX MpeaMeToB: «OKpYKaOUUi MUPY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipn wW3yYyeHUHM XUMHHM TPOUCXOAUT (OPMHUPOBAHME 3HAHWUKA OCHOB
XUMHUYECKON HAayKu Kak 00JIaCTH COBPEMEHHOT'O0 €CTECTBO3HAHMS, MPAKTUUYECKOU
NEATEIbHOCTH YeJIOBEKa MW KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUN — BaXKHEUIHX (PaKTOB, MOHATHH, 3aKOHOB U TCOPETHUSCKUX ITOJIOKCHHH,
JOCTYITHBIX 0000IIEHWIA MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUH K Hay4YHbIM METOJaM TO3HAHWs TpPU H3YYEHHHM BEIIECTB U
XUMHUYECKUX peakluid, B ((OPMUPOBAHUU W PA3BUTHH MMO3HABATEIBHBIX YMEHUH U
UX T[PUMEHEHUHM B Y4YEOHO-IIO3HABATEIIBHOW M y4eOHO-UCCIEN0BATEIBCKON
NEeSATEeIbHOCTH, OCBOCHHUM MpPaBWJI O€30MAaCHOTO OOpallleHusi C BELIECTBAMU B
MOBCEAHEBHOM JKU3HMU.

[Tpn M3yyeHMM XMMHUHM Ha YPOBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPETH TaKHe LEIH, KaK:

— (¢GopMUpOBAaHHWE WHTEIICKTYyadlbHO pAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAMOCTOSTEIBHOMY IPHUHATHIO PELICHUM,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIIOUIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOYYEHHMS HAa CHCTEMAaTHYECKOE NPHOOIICHHE
oOy4Jarommxcsd K CaMOCTOSTEIbHOM IO3HABATEIBHON JESATENbHOCTH, HAYYHBIM
MeTOJaM TMO3HaHUusA, (POPMUPYIOIIUM MOTHBALIMIO W PaA3BUTHUE CIIOCOOHOCTEN K
XUMUH;

— o0ecreuyeHne yciaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIIIUMUCS
OTbITa Pa3HOOOPA3HOW NEATETLHOCTH, TMO3HAHUA W CaMOTIO3HAHUS, KIIHOYEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYEHUE MIJis
pa3TUYHbBIX BUAOB JIEATEIbHOCTH;

— (dopmupoBanue oOmEeld (YHKIHMOHATBHOM UM €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJI€ YMEHUH OOBACHATh M OLICHUBATh SIBJICHUS
OKpPYXAaIOLEr0 MHUpPA, UCHOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE MPU H3YYECHHUH
XUMHH, TPUMEHATh WX MpPH pPEIIeHWH MpoOJIeM B TOBCEAHEBHOW >XHU3HH H
TPYAOBOM JIEATENBHOCTH;

— (¢opMmHpoBaHHEe Yy OOyYaloIIUXCAd TYMaHUCTHUYECKHX OTHOLIEHUH,
NOHUMAaHUSl UEHHOCTH XHMHYECKUX 3HAHUU [JIs1 BbIPAOOTKH SKOJOTMYECKU
LeJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYHOBOM JESATENBHOCTH B LEJAX
COXPaHEHUS CBOETO 3[I0POBbs U OKPY’KAIOIIEH PUPOIHOM Cpebl;

— pa3BUTHE MOTUBalMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIMTAaHMIO HAa OCHOBE YCBOEHHS OOLICYETIOBEUECKUX ILIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Hpo(uis U HANpaBICHHOCTH JaTbHEWUIIETO
oOy4eHusl.

OO1iee 4YMCIIO YacoB, OTBEAEHHBIX [UII M3YYEHHs] XMMHUU Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, coctaBisieT 136 dacoB: B 8 kitacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIETIO).



COJAEPXXAHUME OBYUYEHUA

8 KUIACC

ITepBoHaYaIbHBIE XUMHUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHUM B KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. dusmyeckue CBOMCTBAa BEIIECTB. ArperartHoe COCTOSIHHE
BelecTs. [loHsaTne 0 Meromax NMO3HAaHMA B XMMHUH. YHCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMECEH.

ATOMBI M MOJIEKYJIBl. XUMHUYECKHE HIEMEHTHl. CHUMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocTbie U CllokKHBIE BEeIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass ¢Gopmyna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAas aToOMHas —Macca.
OTHOcHTENIbHAsA MOJIEKYJISIpHAsE Macca. MaccoBas 1015 XMMUYECKOTO 3JIEMEHTA B
COEJIMHEHHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBsI3bp KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IMHHMI] BemecTBa. Pacu€érsl mo Qopmynam
XUMHUYECKUX COCIUHEHUN.

du3nyeckne U XMMUYECKHUE SBICHUSA. XUMUYECKasl peakuus U €€ NpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEaAKINil (COeqMHEHUS, pa3JIOKEHUS, 3aMeLeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MMOCYJIOH, MMpaBWiIaMU pabOThl B J1a0OpaTOpUU U
npuémMamMu oOpalieHus: ¢ 1abopaTOPHBIM 000PY/IOBaHUEM, U3yUYEHUE U OINKCAHUE
(U3MYECKUX CBOMCTB O0O0pa3lOB HEOPraHWYECKHUX BEIIECTB, HAOJIOIECHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIKeE,
KUIMIEHUE M KOHJIEHCAIUsl BOJbI) U XMUMHUYECKUX (FOPEHHE CBEYH, NMPOKAIUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOIIOJICHUE U
ONMKCAHKWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuui (pas3ioxkeHue caxapa,
B3aMMOJIEUCTBHE CEPHOUM KHUCIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHHE TMAPOKCUIA
menu (1) mpu HarpeBanum, B3auMOJIeCcTBUE *Kele3a ¢ pactBopoM coiu menu (11),
U3yYEHHE CIOCOOOB pa3fesieHUs] CMECEHl: C MOMOIIBI0 MarHuTta, (UIbTPOBaHHE,
BbIMIApMBaHUE, NUCTUILISIUS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKU MOBApEHHOU
COJIM, HaONIOAEHUWE W  ONUCAaHWE  pe3ylbTaTOB  NPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JaHUE MOJENIed MOJEKYII
(ILIapoCTepKHEBBIX).

Bakueiumne npeacTraBuTe M HEOPraHMYECKHUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemeHT U mpocroe
BelecTBo. Haxoknenuwe kucimopona B Tpupojae, (U3MUYECKME U XHMHUYECKHE
cBoiicTBa (peakuuu ropeHus). Oxkcuabl. [Ipumenenue xkucnopona. CrnocoObl



MOJIYYCHHUST KHCTIOpOJa B JIAOOpaTOpUM ¥ MPOMBINIIEHHOCTH. KpyroBopot
Kucaoposa B npupoje. O30H — alIoTpornHas MoaupUKalys KUCIOpOIa.

TernnoBoit 3p(HEeKT XUMHUECKON peakluu, TEPMOXUMHYECKHE YypaBHEHUS,
DK30- M DHAOTEPMHUYECKUE peakiuu. TOIMBO: Yroib M MeETaH. 3arps3HEHHE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bopopon — snemMeHnT m mpocrtoe BemecTBo. HaxoxkneHue Bomopona B
npupoae, (U3NYECKUEe ¢ XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnorsl u conm.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpEL
HacpllieHHbIE M HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBas noss BemecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJBI. OCHOBaHUA.
Ponp pacTBOpOB B pUpOJIe U B KU3HU yenoBeka. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUYUCTKA MIPUPOIHBIX BOJ.

Knaccudukanusa neopranuueckux coeaunenuit. Oxkcuabl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyromue  (OCHOBHbIC, KHUCJIOTHbIE, am(pOTEepHbIE) U
HecosieoOpasyomue. HomeHkinatypa okcuzuoB. @PU3MYECKHME H XUMUYECKHE
CBOMCTBa OKCUJIOB. [losTyueHne OKCHIOB.

OcHoBanusi. Kimaccudukanus ocHOBaHWIA: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmarypa ocHoBaHni. PU3NYECKHE U XWMHYECKHE CBOMCTBA
ocHoBaHuU. [lomydeHne OCHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinot. Ousznyueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocT MetayuioB H. H. bekerosa.
[TonydyeHue KucIor.

Comu. Homenknarypa cosieil. @U3M4eCKue U XMMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue coieil.

['eHeTnyeckas CBSI3b MEK/y KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUIA.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE OINPENEICHUE COAECPKAHUSA KUCIOPOIa B BO3/AYXE, MOJNyYECHHE,
coOuMpaHue, paclo3HaBaHUE W H3YyYEHUE CBOWCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCJIOBHUS BO3HUKHOBEHUS U
nmpeKpamieHus ropeHust (mokapa), O3HAKOMJICHHE ¢ 0OpaslamMu OKCHIOB U
ONMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHME, pPACTO3HABAaHWE W W3yYCHUE
CBOMCTB BOJ0poJia (TOpeHue), B3auMojaercTBre Bojgopoaa ¢ okcuaoM memau (1)
(BO3MOXXHO HCIOJIb30BaHUE BHUAEOMATEPUAIOB), HaOIOeHHE 00pa3loB BEIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHME OCOOEHHOCTEH pPacTBOPEHHUsS BEUIECTB C
pPa3IMYHOM PAaCTBOPUMOCTBHIO, MPUTOTOBJIEHHWE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOIO BELIECTBA, B3aMMOJICMCTBUE BOJBI C METaJUIaMU
(HatpyeM ©  KaubleM) (BO3MOXKHO  HCIIOJb30BaHUE BHUIECOMATEPHAIIORB),



UCCJIEIOBAHNE O0pa3sUOB HEOPraHWYECKUX BEUIECTB Pa3jIMYHBIX KJACCOB,
HaOJII0/IeHNEe U3MEHEHHsI OKPAaCKU MHIWKATOPOB B PacTBOpax KUCJIOT U ILEJI0Yeid,
uzydyeHue B3zaumopeictBus okcupa menu (llI) ¢ pacTtBopoM cepHOW KHCIOTHI,
KHCJIIOT C METaJulaMH, PEAKUWd HEWTpaau3aluy, MOJy4eHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHME OJHOIO METaula APYTMM M3 pacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAIBHBIX 3aJad 0 TeMe «Baxuenmme KiaacChl HEOPTaHWYECKUX
COECTMHEHUI.

[Hepuonuuyeckuin 3axkoH u Ilepuoauveckass cucreMa XHUMHYECKHUX
iemeHToB JI. . MenpgeneeBa. CrpoeHue aTomMoB. XHMHYECKASl CBS3b.
OxHCcANTEeTbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble MOMBITKU KiIacCU(UKAIUKM XUMUYECKUX 3yeMeHTOB. [loHsTue o
IPyNIax CXOJHBIX JJIEMEHTOB (LIEJOYHbIE M IIEJIOYHO3EMEIbHbIE METAJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEepHBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepronnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOJIHAs  (OpMbI
[lepnognueckon cucremel xumudeckux diueMeHToB J[. M. Menneneesa. [lepuonsr
u Tpynnbl. DU3NYECKUII CMBICI HOPSAKOBOIO HOMEpa, HOMEPOB IMEpUofa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX  000J04YEeK aroMOB MepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[lepunonnueckoin cucremsl [[. M. Menaeneea. XapakTepUCTUKAa XUMHYECKOTO
AJIEMEHTA 110 ero noJyiokeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyMNIaM U NEpUoJaMm.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckor CUCTEMbl XUMUYECKUX
AJIEMEHTOB Uil pa3BUTHS Hayku W npaktuku. JI. V. MenneneeB — y4€HbId U
IpaKJIaHHH.

Xumuueckass cBsi3b. KoBaneHTHass (MOJdsipHass M HEMNOJIAPHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHuss.  OKHCIMTENIbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Tpouecchl OKUCIEHNS U BOCCTAaHOBIIEHUsI. OKHCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB U HEMETAIOB, B3aUMOJEHCTBUE
IUAPOKCUAA LMHKA C pPacTBOPAMHU KHCIOT M IIEJIOYEW, MPOBENCHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUSA).

Mesicnpeomemmnuie ceasu



Peanuzanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8§ Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OOMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U TOHSATUM, SBISIOMIMXCS CUCTEMHBIMU IS OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO011e ecTeCTBEHHO--HAyUHbIE TIOHSTHS: HAYYHBIN (pakT, TUIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccu(uKaius, TMepUOIUIHOCTh, HAOJIOICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHHE, MOJIEIb, SIBIICHUE.

@usnka: MaTepusi, aToM, DOJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsii, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MUYECKUE BEIUYUHBI, €AMHUIIBI
U3MEPEHUs1, KOCMOC, TIJIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: horocuntes, npixanue, ouocdepa.

['eorpadus: armocdhepa, ruapochepa, MUHEpaAIbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOMAEMBIE, TOIINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKkuusi

[lepnognyeckunii 3akoH. llepnonnueckas cucTeMa XUMHYECKUX IEMEHTOB /.
N. MenaeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMHUYECKUX DJIIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, KalUsl, KajdblUid MU HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepuonnueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BUIbI XUMHYECKOM CBSI3U. THUIBI KPUCTAUIMUECKUX
PEIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAIIMYECKOU PEHIETKU U
BUJIa XUMHYECKOM CBS3U.

Knaccudukanys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCAIIMUXCA K Pa3IUYHBIM KjlaccaM HEOPraHUYECKUX
COEIMHEHUM, TECHETUYECKAs CBSI3b HEOPTAHMYECKUX BEILIECTB.

Krnaccudukarus XuMUYECKUX PEAKITUi M0 Pa3IMYHbIM TTPU3HAKaM (T10 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEMJIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHEeN OKHCICHUSI XUMHUUYECKUX DJIEMEHTOB, M0 OOpaTUMOCTH, 1O
Y4aCTHIO KaTajau3zaTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYEeCKOW peakiuu. [loHaTne o0 OOpaTHUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsTHEe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTue 0 xuMuueckom paBHOBecHH. DaKTOPHI,
BIIMAIONIME HAa CKOPOCTh XHWMHYECKON PEaKIMu U TOJIOKEHUE XHUMHYECKOIO
pPaBHOBECHSI.

OKHCITUTETPHO-BOCCTAHOBUTENIFHBIE  PEaKIUM,  DJIEKTPOHHBIM  OayaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIHLHOMN peaKIu. CocraBiieHue ypaBHEHHIM



OKHUCJIUTEIBHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C HCIOJIb30BAHUEM  METOAA
3JIEKTPOHHOTO OaaHca.

Teopust FNEKTPOIUTHUECKON JUCCOUALINU. DIAECKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M IUCCOLMALMM BELIECTB C PA3JIMYHBIMU BUIAMU
xumudeckou cBszu. Crenensb nuccoruani. CuiabHbIe U caa0ble JIEKTPOJIHUTHI.

Peakiuun nonHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa,
MOJHBIE U COKpAIIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBAaHMM ¥ cCOJIell B CBETE MPEIACTaBICHUNH 00 AJIEKTPOIUTHYECKOU
nucconuanvu. KauecTBeHHble peakiny Ha HOHBL. [IoHATHE 0 THApONIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEIISIMA KPUCTAUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEILIECTB — META/VIOB M HEMeTauioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JIEUCTBUS PA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOIHOCTU
pacTBOPOB BEHIECTB, Ipolecca JUCCOLMALMM KHUCIOT, INEJIOYEed U COJer
(BO3BMOKHO  HCIOJIb30BAHME BHJCO MaTEpUAJOB), IMPOBEJCHUE  OIbITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKAHWS  peakuuid  HMOHHOTO  OOMeHa
(oOpazoBaHme oOcajka, BBIJICICHHME Ta3a, OOpa30BaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX — PEaKLUU
(ropeHue, peakiuu pa3joKeHUs, COCAUHEHHUS), PAClIO3HABAHUE HEOPTAHUYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEAKIMN HA  HWOHBI, PEIICHUE
DKCIIEPUMEHTAJIbHBIX 3a/a4.

Hemerajuuibl 1 UX COCAMHEHUS

OO6mast xapakrepucTuka TanoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHUYECKHE€ CBOMCTBA Ha TMpUMEPE  XJOpa
(B3aMMOJEICTBUE C METAJUIaMHM, HEMETallIaMH, Iejiouamu). XJIOpPOBOAOPOA.
ConsiHasi KUCIIOTa, XUMHUYECKHUE CBOWMCTBA, MOJydeHUE, NMpuUMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOJA HA OPraHM3M YEJOBEKA. BaxHeuue XJIOpUAbl U HX
HaXOXJICHUE B MMPUPOJIE.

OO6mas xapakrepuctuka 3eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CtpoeHue W (Gu3NUECKHe CBONCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CePhl. AJINIOTPONHBIE MOAU(PHUKAIINN KUCIOPOIa
U cepbl. Xumuyeckue cpoiicTBa cepbl. CepoBoIOpO, CTpOeHUE, PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHUIBI CEPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kucimoTta, (Qu3myeckne W XHMHYECKHE CBOWCTBA (00mmMe Kak
MPENCTaBUTENS Kjacca KHCIOT W crenududeckue). XUMUYECKHUE PEeaKIluH,
JeXaluMe B OCHOBE IPOMBIILUIEHHOTO CIOCO0a MOJIYYEHUsS] CEPHOM KHUCIOTBHI.
[Ipumenenune cepHoi KUCAOThL. CONM CEPHOUN KHUCIIOTHI, KAUECTBEHHAsI PEAKIIMS Ha



cynbdar-uon. Haxoxxmenue cepbl U €€ COCNMMHEHUN B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIUHEHUSMH cepbl (KHUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPETOTBPALICHHUS.

OO6mast xapaktepuctuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUs. A30T, paclpoCTpaHEHUE B MPUPOJIE,
(du3nuecKue U XuMHYecKre cBoiicTBa. KpyroBopot azora B npupoae. AMMHUaK, €ro
duznyeckue u XMMHYECKUE CBONCTBA, MOJdy4YeHHe U npuMeHeHne. Colu aMMOHMS,
ux pU3NUECKUe U XMMUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MoJydyeHue, PU3NYECKUe U XUMHUYECKUE
cBOiicTBa (0OIMEe Kak TMpeACTaBUTENs Kiacca KUCIOT U crhenudpuyecKue).
Hcnonb3oBaHuEe HHUTPATOB M COJIEH AaMMOHMS B KayeCTBE MHUHEPAJIbHBIX
yno0opeHnii. XMMUYECKOE 3arpsi3HEHUE OKpPYKaroUIed cpeibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOKIM, 3arpsi3HEHHE BO31yXa, MOYBbl U BOJMOEMOB). Docdop,
aloTponHeie Moaudukanuu Gochopa, GUMUECKUEe U XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, puznueckue 1 XUuMUYECKUE CBOMCTRA,
nosyuenue. McnonabzoBanue pocharoB B KauecTBE MUHEPAIbHBIX YI00PEHUIA.

OOmas xapakrepuctuka 3meMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTENEHW  OKHUCIEHMs.  YIVIEpOHd,  aJUIOTPOIIHBIC
Moau(pUKaIMK, PacHpoCTpaHEHUWE B MpupoAe, (U3MUECKHEe U XUMHYECKHE
cBoicTBa. AncopOuusi. KpyroBopot yriiepoga B npupojae. OKcuapl yriepoaa, ux
¢u3MUecKue W XUMUYECKHE CBOMCTBA, JECHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTHMYECKHEe MpOOJEeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumoresa T1I00aJBHOTO TMOTEIJICHUS KIWMaTa, MapHUKOBBIM
addekr. YrompHas KUCI0Ta U €€ CoJd, UX (HU3NUECKUE U XMMUYECKHE CBOMCTBA,
noJiyueHrue W mnpuMeHeHue. KauyecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIUIEHHOCTH M CEIBCKOM
XO34MCTBE.

[TepBoHavasibHbIe MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIEH, 3TaHOJI, TIMUEPHUH, YKCYCHas KUCIIO0Ta).
[IpupoaHble HMCTOYHHMKM YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEPTH),
OPOAYKThl UX MepepaloTKu (OEH3MH), UX pPOJb B OBITY W MHPOMBIILIEHHOCTH.
[TonsiTe 0 OMOOTMYECKU Ba)KHBIX BELIECTBAX: JKUpaX, OelKax, yriaeBojax — 1 ux
poJiM B JKHW3HM 4YeJlOBEKa. MarepuaibHOe €JUHCTBO OPraHWYeCKHX M
HEOPTraHUYECKUX COEJIMHEHUN.

KpeMHuuii, ero @usnueckue H XHUMHUYECKHE CBOWICTBAa, TMOJyYE€HUE U
npumenenue. CoenuHeHuss KpemMHUs B mpupoxae. OOmme mpencraBieHus 00
okcusie kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHHE B
ObITYy, B IPOMBIIUICHHOCTH. BakHelIINEe CTPOUTEIbHBIE MaTE€pUalbl: KEPAMHMKA,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobaeMbl G€30MMacHOro HCIOIb30BaHUS
CTPOUTEIJIbHBIX MAaT€PUAJIOB B IOBCEHEBHOM XKU3HMU.

Xumuueckuii IKCnepumenm

U3y4YeHHe 00pa3IlOB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHUE KAaUEeCTBEHHBIX PEAKIUMi Ha XJIOPU-UOHBI U HAOIIIO/IEHUE MTPU3HAKOB
UX TPOTEKaHUsI, OMBITHI, OTpaKarouue (PU3NUecKue M XUMHUYECKHE CBONCTBA
TaJOr€HOB M WX COEIWHEHUH (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
O3HAKOMJIEHME C oOpa3lamMu XJIOpHUIOB (TaJOr€HUI0B), O3HAKOMJIEHHE C
oOpasuaMmu ceppl H €€  coeAUHEHUSIMU  (BO3MOXHO  MCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIO/IEHHE Mpoliecca OOYIIIMBaHUs caxapa MoJ JeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3YYCHUE XHMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, IPOBEACHUE KAYECTBEHHON PEaKMU Ha Cyab(aT-
MOH W HAOJIOJeHnEe TNpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COECIUHEHUU (BO3MOMXKHO HCIOJIH30BAHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (POCHOPHBIX yIOOPEHHIA, OIyYEeHHE,
coOupaHue, pacrno3HaBaHUE U M3YyYECHHE CBOWMCTB aMMHaKa, IIPOBEJICHUE
KAueCTBEHHBIX PEakKIMil Ha MOH aMMOHUS U PocdaT-uOH U HU3yUYECHHE MPU3HAKOB
UX IPOTEKAHUsI, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHOM a30THOU KUCIIOTHI C MEBIO
(BO3MOKHO VICIIOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4YEeHUE MoJenen
KPUCTAUIMYECKUX pEETOK anMasza, rpaduta, QyiuepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H
YCTPONCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHUe, PaCliO3HABAHUE W U3YYCHHE
CBOICTB YTJIEKHCIIOTO Ta3a, MpOBEJEeHNE KAYECTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHbl W W3YYEHHE MPHU3HAKOB HUX IMPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMENH CHUJIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxxHenne HeMeTaJluIbl U UX COCTUHEHUS.

MeTaJuibl 4 MX COeITMHEHUSA

OO0mmast xapakTepPUCTHKAa XUMHUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH
uX mnoJiokeHus B llepuommueckon cucreme xumudeckux osnemeHtoB JI. H.
MenneneeBa u ctpoeHuss atoMoB. CTpoeHne MetamioB. MeTtaiunueckas CBA3b U
METAJUIMYECKAST ~ KpPUCTAJUIMYECKass  peIIETKa.  DJIEKTPOXUMHYECKHUA  psif
HanpsHkeHu MetaiioB. dusndeckne u XUMUYECKUE CBOMCTBA MeTaiuioB. Oomue
CrocoOBl TIONTy4eHUs] MeTaioB. [loHATHE O KOPPO3WMHM METaIOB, OCHOBHBIC
criocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (CTalb, YyTYH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounsie meTamiel: noynoxeHue B [lepuoaudeckoil cucTeMe XMMUYECKHUX
snemeHToB JI. 1. MenaeneeBa, CTpOCHUE UX aTOMOB, HAaXOXJICHUE B TMPHUPOIE.
du3nuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi u Kanus). OKCUIIbI U



TUJIPOKCUZIBI HATpusi W Kanud. [IpruMeHeHHWe IIEeNOYHBIX METaUIOB M HX
COCUHCHUM.

[[lenoyno3eMenbHble METaJIbl MarHuii W KajJdbIUM: MOJOXXKEHHE B
ITepuoanueckoit cucreMe xumuueckux syemeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupojae. PU3NYeCKrue U XUMUYECKUE CBOMCTBA MarHus
W Kaiblus. Baxkunelmume coequHeHUs] Kalblus (OKCHI, THAPOKCHUA, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIOMUHUN: TT0J10keHUE B [leprondeckoi CUCTEME XUMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpoOE€HHE aTOMa, HaXOXJIeHUE B npupoaec. PU3NUECKUE U
XUMHUYECKHE CBOMCTBA alfOMUHMA. AMDOTEepHbIE CBOMCTBA OKCHA U THAPOKCHIA
aJIIOMHHMUSI.

Kenezo: nonoxenue B [lepnoanyeckoil CuCTeMe XUMUYECKUX SJIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHE aToMa, HAXOXICHWE B mpupoje. Dusznueckue u
XUMHYECKHE CBOMCTBA ee3a. OKcuabl, THAPOKCUABI U coiu xene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U TOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMud METAJIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBAMH, H3yUYCHUE PE3YyJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTECH B3aMMOJCHCTBHUS OKCHJIA
KJIbIIUST W HATpUs C BOJOM (BO3MOXHO WCIOJIb30BAaHHE BHUICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIbI, MpOIlecca TOPECHUS KeJe3a B KUCIOPOJIE
(BOBMOXHO  MCIOJIB30BAaHME  BHUIEOMATEPHUAIOB), TPHU3HAKOB  MPOTECKAHUS
KaYECTBEHHBIX PEAaKIMN HA MOHBI: MArHus, KaJbIWsl, aJJIOMAHUS, [IMHKA, KEJIe3a
(1) u xenesza (1), menu (11), HaGMIOICHKE U OTIMCAHUE MTPOIIECCOB OKPALTUBAHHMS
IJJaMEHU MOHAaMU HATpusl, Kalusg ¢ KalblUs (BO3MOXXHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HUCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB TUJPOKCU]IA ATFOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunme
METAaJJIbl U UX COCIUHCHUS.

XuMHuA U OKpY:Ka0LIasa cpeaa

BemectBa u Marepuanbsl B IIOBCEIHEBHOM KHU3HM 4eENOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObiTy. [lepBas momoris npu
XAMHYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYXkarlleil cpenbl (IpeaenbHas AOMyCTUMAast
KOHIIEHTpalus BeiecT, nanee — [1/IK). Ponp xuMum B perieHn# 3K0JIOTHYECKUX
po0JieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABbI METAIJIOB, TOJUMEPHBIC
MaTepuabl).

Mexcnpeomemmunie ceéa3u



Peanuzanus MeXnpeaMeTHBIX CBA3€H MpH U3ydYeHWH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSl 4epe3 UCMOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYUHBIX
MOHATUMN, TaK U TMOHATHUH, SBIAIOIINUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITUKIIA.

OOmre ecTeCTBEHHO-HAy4YHbIC MOHITHS: HAay4dyHBIA (DakT, ruUmoresa, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KIacCH(PHUKAIUA, TMEePUOJUIHOCTb, HAOIIOCHUE,
HKCMEPUMEHT, MOJICIMPOBAHUE, W3MEpPEHUE, MOJEINb, SBICHUE, MAPHUKOBBIN
s peKT, TeXHOIOT U, MaTePUAIIbI.

dusuka: Martepus, aTroM, OJJIEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIHU],
U30TONBI, PAAMOAKTHBHOCTb, MOJIEKYJA, DSJCKTPUYECKUN 3apsijl, MPOBOTHUKH,
MOJYIPOBOJHUKY, JAMAICKTPUKH, (POTOPIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, PaCTBOP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIulaBbl, (U3UYECKHUE BEIUYMHBI, €JUHMUIIBI U3MEPEHUsl, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoNHIIE.

buonorusa: ¢orocunres, npixanue, Ouocdepa, 3KOCHUCTEMA, MUHEPAIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MaKPOIJIEMEHTHI, TUTATeIbHBIC BELIECTBRA.

['eorpadus: armochepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MI0JIE3HbIE UCKOIAeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS TIPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMs JOCTUTAIOTCA B XO0/A€ OOy4YeHUS XUMHUHU B €IMHCTBE Y4YEOHOH u
BOCIIUTATENBHOU JEATEIBHOCTA B COOTBETCTBUM C TPAAULMOHHBIMU POCCUUCKUMHU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMU B
oOlIECTBE MpaBUJaMU W HOPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpolieccaM
CaMOIO3HaHMs, CAMOPA3BUTHS M COLMATN3ALNUN 00yYarOIUXCsl.

JInyHOCTHBIE ~ pe3yibTaThl  OTpPaXarOT  TOTOBHOCTh  OOy4YaroOUIUXCs
PYKOBOJCTBOBATbCA CHCTEMOM TMO3WUTHUBHBIX LIEHHOCTHBIX OpUEHTAIMUd U
pacIlMpeHne ONbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

[IEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
W HAy4yHOMY HACJEUI0, TMOHMMAaHUS 3HAYCHUS XUMHUYECKOW HAYKH B KU3HU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JAOCTOBEPHOUM WH(MOpMaIMeil o
MEPENOBbIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) rPaKAAHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS. O COLUMAJIbHBIX HOPMax M MpaBUiIaX MEXKINYHOCTHBIX
OTHONIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-UCCIIeIOBATEILCKOM, TBOPYECKOM ¥ APYrHMX  BHUAAX
JIEATEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOWU ESITEIBHOCTH MIPU
BBITIOJTHEHUN YYEOHBIX, TIIO3HABATENIbHBIX 3a/Ja4, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JIaHUU YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINA B TpOIECCEe HJTOM Y4YeOHOUM MACSATENBHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TMOBEJACHUE U TIOCTYNKH CBOMX TOBApHIIEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIECACTBUMN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUS

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BELIECTBE U XMMHUYECKOW pEaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKW U COCTABJISIIOIINE
OCHOBY JIJIl TTOHUMAHHS CYIIHOCTU HAay4YHOM KapTUHBI MUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOIHOM CPEIOH, O POJIA XMUMHUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHbIC HA MOJYYEHHE HOBBIX 3HAHUW MO
XUMUHU, HEOOXOJIMMEBIE I OOBSICHEHHS HAOJIOaeMbIX TMPOIECCOB M SIBJICHUM,
MO3HaBaTEIbHON, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Yy4YEOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYITHBIMH TEXHUYECKUMU CPEJICTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHUI0 M TMO3HAHUIO, JII0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, MPOEKTHOM W  HCCIEA0BATENIbCKOU
JEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHOCTH U YPOBHS OOy4YeHHUS B
JlaJbHEHIIeM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHME IOCJIEACTBUU U
HEMPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOJIICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpEeHHSI),
HEOOXOJMMOCTU COOJIIOJIEHUS TMpaBwil OE30MACHOCTH TMpU OOpAIICHUH C
XUMHUYECKUMU BEMIECTBAMHU B OBITY U pEAIbHOM JKU3HU;

5) TpyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHUECKOMY M3Y4YEHUI0 npodeccuil U Tpyaa pa3iMuHOTo poja,
YBOXEHHE K TPYAy M pe3yibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMSI NPEJAMETHBIX 3HAHWUWA [0 XUMHHU, OCO3HAHHBIA BBIOOP
WHMBUAYaJIbHOW TPACKTOPUHU MPOJOJLKEHUST 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH,
yCHentHon npodecCuoHanbHON IeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(eCcCHOHaIBHOM Cpelie;

6) 3K0JI0rMYecKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
JKU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUS, TOHUMAHHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3NYECKOMY M TCHUXUYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTU COOJIIOACHUS
MpaBuUJI 0€30MaCHOTO OBEJCHHUS MPU pabOTe C BEIIECTBAMHU, a TAK)KE B CUTYyaIUsIX,
YTPOKAIOIIMNX 30POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TOJydaeMble TPU H3YUYCHUU XUMUH, JJIS
pelIeHns 3a1a4, CBSI3aHHBIX C OKPYXKAIOLIEH TPUPOJIHON CPENOM, AJIsl TOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIbTYpbl, OCO3HaHMS TJIOOQJIBHOTO  XapakrTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTed UX PEeIIeHUS IMOCPEACTBOM METOJOB XHUMMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B II03HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIbHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX PE3YJNbTATOB BBIJICISIOT 3HAUYUMbIE JUIS
dbopMHpOBaHUS MHPOBO33PCHUSI OOICHAYYHBIE TIOHATHS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIeCC, IKCIIEPUMEHT U APYToe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX TpEaMeTax M TMO3BOJISIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU



HAyYHOU KapTHHE MHpA, ¥ YHUBEpCAIbHbIC yueOHbIe NeHCcTBUS (TTO3HABATEIBHEIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpHIE oOOecrmeunBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHHUIO W OCYIIECTBICHUIO y4eOHOMU
NEeSTEIbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Yy4eOHbIE JeiicCTBUS

ba3oBble Jornyeckue 1eficTBU:

YMEHUSI HCIOJIh30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS TIPU OCBOCHUU
3HAHMM: PACKPHIBATH CMBICI XUMUYECKUX MOHSATUN (BBLACIATH MX XapaKTepHbIC
MPU3HAKKU, YCTAaHABJIMBATh B3aUMOCBS3b C JPYIMMH TOHSATHUSMH), HCIOJIH30BAThH
MOHATHS JIJIsl OOBSICHEHUS! OTJENbHBIX (DAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKANA XUMHYECKUX BEIIECTB M XUMUYECKHUX PEaKIIHi,
yCTaHABIMBATh TMPUIMHHO-CIICACTBEHHBIC CBS3M MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, IEYKTUBHBIE, IO aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHATh B TIPOIECCEe TO3HAHUS TOHATHS (TIPEIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIEC) MOJIEIH, UCTIOIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHIEMbIE B XUMUW MOJICIbHBIC MPECTABICHUS —
XUMUYECKUN 3HaK (CHMMBOJI JJIEMEHTA), XHUMH4YecKas (opMmyia W YypaBHEHUE
XUMHUYECKON PeaKIuu — NpU pelieHuH y4eOHO-TI03HABATEIbHBIX 337a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BATh CYIICCTBCHHBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYCCKHX PEAKITUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B U3YIAEMbIX MPOIECCAX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eicTBUA:

YMEHHUE HCIIOIh30BaTh IMOCTABJICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TakKe B KA4eCTBE OCHOBHI i1 (DOPMUPOBAHHS THUITOTE3BI TIO
MIPOBEPKE MPABUIILHOCTHU BBICKA3bIBAEMBIX CYXKICHUM;

NPUOOPETEHUE ONBITa MO IUIAHWPOBAHUIO, OPraHW3allMd M TMPOBEICHUIO
YYCHUYECKHX OKCIEPUMEHTOB, YMEHHE HaOMoJgaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 pe3ysbTar, (OPMYJIHPOBATH 00OOIIECHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOU padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HH() OpMAIUIO
Pa3IMYHBIX BUJOB U (HOPM MpEACTaBICHUS, MOTYy4aeMYIO U3 Pa3HbIX MCTOUYHUKOB
(Hay4HO-TIOMyJIIpHAs ~JIUTEpaTypa XUMHUYECKOTO COJEPKaHUS, CIPABOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKHA OIICHUBATH NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(GOPMAIIHIO;



YMEHHE MPUMEHSTHh pa3MYHbIe METOJbl U 3alpOChl MPH MOUCKE U O0TOOpe
uHGOpMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OMPECIEHHOTO TUIIA, TPHOOPETEHUE OMbITA B
00JaCTM  MCMOJB30BAHMUS  HH(POPMALUMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIBHYIO0 (JOpMY TpencTaBiIeHHs] HH(GOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laddl HECIOXHBIMH CXEMaMH, Juarpammami,
JIpyrumMu popMamMu rpauKu ¥ ©X KOMOMHAIIASIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B Tpolecce ydyeOHOH
HCCJIEIOBATENHLCKON JESTENBbHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAroLleld HPUPOAHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHUBeEPCcAJIbHbIEe YUeOHbIe 1eiicTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJi¢ Jauaiora W (WIM) JIHUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMOl TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKEHUS
OTHOCHTEILHO BBHITIOJTHEHHSI IPEATIOKEHHOM 3a/1a4H;

YMEHHUSI ~ TPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThl  IO3HABATEIBHOMN
NESATEIbBHOCTY B YCTHBIX M IUCBMEHHBIX TEKCTaxX; JejlaTh IPEe3EHTAIHIO
pe3yJabTaTOB BBINMOJHEHUS XUMHUYECKOIO 3KCIEpUMEHTa (JaOOpaTOpPHOIO OMbITa,
71a00paTOpHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MTPOCKTA);

YMEHHSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABaTEJIbHOM W MCCIEAOBAaTEIbCKOM  AESATENbHOCTH TpU  PEUICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3unui (00CyXIeHusl, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JECHCTBHM, OINpEACICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PeryisiTuBHbIe YHUBepCcaJbHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpeNessaTh LENu AEATeIbHOCTH, IJIAHUPOBATh,
OCYIIIECTBIIATh, KOHTPOJIUPOBATh U TMPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesATEeIbHOCTb, BIOMPATh Hanbosee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENIbHBIX 3aJ7]a4, CAMOCTOSITENIbHO COCTaBJISITh WM KOPPEKTHPOBAThH
MPEIJIOKEHHBIA QJITOPUTM JIEMCTBUM IPU BBIIOJIHEHUM 33aJaHUNA C Y4ETOM
MOJTyYeHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
HCII0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPEJIaracMble B YCJIOBUM 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHUIO 00S3aTEIBHOTO
COJICp)KaHMs, YCTAHOBJICHHOTO JaHHOW QeaepanbHOl paboueld MPOrpamMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMHCS HAydHbIC 3HAHHS, YMEHHUSI M CIIOCOOBI



JNeWCTBUH, crenuduyueckue i1 NpPeIMETHOM oOmact  «XUMHS», BHIIbI
JNEATeIbHOCTH [0  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HHTEPHpETaIuH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyaIUAX.

K xonIy oOyuenus B 8 kiiacce npeMeTHbIE PE3YJIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHH: aTOM, MOJEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOJHAS ), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAsl U
MOJIEKYJISIPHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHUE, COJb, 3JIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKUCJICHUS, XUMHUYECKAsl peakius, KiacCUPUKALUS peakiuil: peakiuu
COCAMHEHHUs, pEaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUS, pPEaKIHNU
o0MeHa, K30~ U PHJIOTEPMHUUECKHUE PEAKIINH, TEIUIOBOM 3P (HEKT peakiiuu,
SIAPO aToMa, BJEKTPOHHBIM CJIOW aToma, aToOMHasi OpOuTa b, pPaaUycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PACTBOP, MAacCOBasi JOJisI BEUIECTBA
(porieHTHAs! KOHIIEHTPAIIKs) B pACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TH MOHSATHUS MPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY [IJIi COCTaBJIeHHS (popmy
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OWMHApPHBIX  COCJAMHECHHSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COEIMHEHUH TIOo
dbopmynaMm, BHUA XUMHUYECKOW CBSI3M (KOBajJeHTHAas U HWOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbeiBaTh cMbichn llepuogmueckoro 3akona [J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojokeHus:i B I[lepuoamdeckoit cucrteme,
3aKOHOB COXPAaHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUSI, 3aKOHa ABOTapo;

e ONUCHIBATH W XapakTepu3oBaTh TabaumuHyto (opmy Ilepuogmaeckoit
CHUCTEMBl XHMHMYECKHUX JJEMEHTOB: pa3iudaTh IMOHATHUSI «TJIaBHAs
noarpynna (A-rpynmna)» u «modoynast noarpyimmna (b-rpynmna)», maneie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OO0O3HAYCHHS, KOTOpPHIE HUMEIOTCS B
tabmuie «llepuomumyeckas cucrema XuMHueckux odiementoB J[. .
MenpneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsia siapa, oOIIee YUCI0 AMEKTPOHOB
U PACTIPEICIICHUE UX TI0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHAE DJIEMEHTHI, HEOPTAaHMYECCKUE BEIECTBA,
XUMHUYECKUE peaKkuu (M0 YHUCIYy M COCTAaBYy YYacTBYIOLIMX B PEAKIUU
BEIIIECTB, 0 TETIOBOMY 3 (PeKTy);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJATBEPKIasi OMMCAHKUE TPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIU;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpalEHUN B
Pa3TUYHBIX YCIOBUSX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO ¥ MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XWMHYECKOro »djeMeHTa 1o Qopmyre
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSITH OCHOBHBIC OIEPAIlMU MBICIIMTEIBLHON JACATEIIBHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, O0OOIICHUE, CUCTEMATH3alMI0, KIIacCHU(UKAIUIO,
BBISIBJICHUE MPUYUHHO--CIICACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUSI CBOWCTB
BEIIECTB M XHWMHYECKHX PEAKIHMi, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUSA — HAOJIOJCHHWE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCICPUMEHT
(peasibHBINA U MBICIICHHBIN);

clenoBaTh ~ TIpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pYJOBAaHUEM, a TaKXke IMpaBuiaM oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHIO W COOHMpaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MIPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JI€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TMPOBOJAWTH  XUMHUYECKHE  JIKCIIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHCIOT ¢ TIOMOIIBI0 HHINKATOPOB
(;rakmyc, dheHondTanenH, METUIIOPAHXK U IPYTHE).

K xonIy oOyueHus B 9 Kjacce npeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

pPacKpbpIBaTb CMBICII OCHOBHBIX XHMHWYECKUX IIOHSITHH: XUMUYECKUU
DJIEMEHT, aTOM, MOJIEKYJId, MOH, KAaTHOH, AHHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHCJICHUS, XUMHUECKas PeaKlns, XUMUYECKasi CBsA3b, TEIJIOBOU 3(DPeKT
peakuuu, MOJib, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIMTHI, AJIEKTPOJIMTHYECKAs JUCCOLMALNS, PEAKIUH HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE paBHOBECHE, oOOpaTHUMble U



HEoOpaTUMBbIE pEaKIUd, OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIE PEaKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHHE U  BOCCTAHOBJICHHE,
ayoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHas, WOHHA,
MeTajlInyecKasi), KpUCTaJUIM4ecKas pemérka, KOppo3us METallIoB,
CIUIaBbl, CKOpPOCTb XUMHYECKOW peakuuu, MPEeAEeNbHO JIOIMyCTUMAs
koHueHtpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATUHA U
MPUMEHSTh 3TU NOHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUs (Qopmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENEIISITh BAJIGHTHOCTD U CTENEHb OKUCJICHUS XUMHUECKUX AJIEMEHTOB B
COCAMHEHHUSX Ppa3IMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
onpenenEéHHOMY KJIacCy CO€IWHEHUU 1o ¢opmysaMm, BHUJI XUMHYECKON
CBs3U (KOBaJCHTHAs, MOHHAs, METaUIMYecKas) B HEOPraHUYECKHUX
COEAMHEHUSX, 3aps]l UOHA M0 XUMHYECKON (opmysie, XapakTep Cpeibl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIMHEHUH, TUI KPUCTALUINYECKOM
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci [lepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATh M XapaKTEpPU30BaTh
TabauuyHyo ¢opmy llepuoanueckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHas noxarpymnmna (A-rpynma)y U «mnodovyHas
noarpymnmna (b-rpynma)», manbie u OOJbIIME TEPUOMBI, COOTHOCUTH
0003HAYCHUs, KOTOPhIE MMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
3JIEMEHTOB (COCTaB W 3apsj sAjpa, OOIlIee YHUCIO DJIEKTPOHOB U
pacrpenieieHie HWX MO DJJICKTPOHHBIM CJIOSIM), OOBSCHSATH  OOIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaliblX MNEPUOJIOB U IIaBHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB,;

KJIacCCU(UIIUPOBATh XUMUYECKHUE AJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBa,
XUMUYECKUE peakiuu (MO YUCIy M COCTaBy YYacTBYIOIIUX B PEAKIIUHU
BEIIECTB, MO TEIUIOBOMY 3(P(dEKTy, MO U3MEHEHHUIO CTETICHEW OKUCIICHUS
XUMHUYECKUX IJIEMECHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME W CrHeHupUUecKue XUMUUYECKUE
CBOWCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAsA OINHUCAHUE
npuMepaMyi MOJICKYJISIPHBIX W MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBJIATh YPAaBHEHUSI AJIEKTPOJUTHUYECKOM JUCCOLMALUM  KHUCIIOT,
L1EJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKIU UOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOTO OanaHca 3TUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIICHU B Pa3IMYHBIX
YCIIOBUSIX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYIO U MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOro »dJeMeHTa 1o (opmyle
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coOnmoaTh  MpaBHUjia  MOJb30BAHUSA  XMMHUYECKOM  MOCYyIOM U
7abopaTOpHBIM  000pYJIOBaHMEM, a TaKXkKe I[paBuUjia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIHUSMU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHUIO U COOHMPaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIJICKHUCIIOTO rasa);

MPOBOJIUTh  PEaKIUH, TOATBEPKIAIOMMEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMUJI-,
uonua-, kKapbonat-, ¢ocdar-, cuiIMKar-, Ccyiabhar-, THAPOKCUI-HUOHBHI,
KaTHOHbI aMMOHHUS M WOHBI W3YYCHHBIX METAJJIOB, MPHCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlUU MBICIUTEIHHONU NIEATEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, 00O00IeHne, CHCTeMaTU3alHIo, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi M3Y4YEHUSI CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, eCTeCTBEHHO-HAyYHBbIC METOAbl TIO3HAHUSI —
HAOJIOICHUE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIIEPUMEHT (peaqbHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunyecTBo 4acoB
Ne HaumenoBaHue pa3iesioB u dnekTpoHHbIe (LN POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM MPOrpaMmbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusi — BaKHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BeKa

12 BertectBa 1 xumudeckue 15 1 bubnunoreka LIOK

' peakiuu https://m.edso0.ru/7f41837¢c

Hroro mo pazueny 20

Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuoteka [JOK

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1emeHToB [I. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



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

[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4deckas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUN
bubmmoteka IIOK
Hroro no pasaery 15 https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMpOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BemecTBo 1 XUuMHYeCKHe peakuu
11 [ToBTOpEeHUE U yriTyOIeHNE 3HAHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoteka [JOK
' peaxiuit https://m.edso0o.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OO0mas XxapakTepruCcTUKa XUMHIECKIX 4 1 bubnuorexa [JOK
' snemenToB VIIA-rpymmsr. ['anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 anemMeHToB VA-Tpymmsl. A30T, Gpochop 1 ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakKTepUCTHKA XUMUIECKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro o pasnery 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmpe cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxneime Metamisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3pnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BerecTBa 1 MaTepHualisl B )KHU3HH YeJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Posb XUMUU B KU3HA 1 bu6mmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
ITpakTnyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 1 bubnunoreka [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yucteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [JOK

A N PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
A 1

6 TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKHUE DJIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK

p - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa HOK

YIp i https://m.edso0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OTHOcHTENIbHAS aTOMHAs Macca. bubnmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bubnuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciIoBUS MPOTEKAHUS bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYECKHX bubmotera [JOK
o . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U bubmorexa HOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
91 Bo3ayx — cmech razos. CocraB bubmmorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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npocroe BeuiecTBo. O30H

duszndyeckre ¥ XMUMHUUECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIICHUS Bubmmorexa LIOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 71a00paTOPHH U IIPOMBIIIICHHOCTH bubmotexa [JOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
peaKIuu, IOHATHE O bubmuoreka [JOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TommuBo (HeTh, yroyib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas pad6ora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKe KUCIOPOIa bubmorexa HOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuorexa [IOK
BemecTBO. Haxoxaenue B npupoie https://m.edsoo.ru/ff0d4ddo
28 Du3nvecKknue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHs1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
bu6nmoreka [JOK
31 «ITonydenne u cobupanue BOI0Opoa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Bruruncienns o0néMa, KOJIMYECTBA
33 BEIECTBA rasa Mo ero N3BECTHOM bubmorexa HOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruucnenus 005EMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HI;HaCLI peHHBIz aCTBOPBI MH;CCOBaSI bubmorexa HOK
5 p PPL- https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuorexa LIOK
OnpeAcIEHHON MacCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontponbHast pabora Ne2 o reme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: cOCTaB, KJIacCUu(UKAI, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(pUKAIIHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: 0T )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa [TOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'eneTnueckas cBsI3b MEKy KilacCaMu bu6mroreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6nmnoreka [JOK
49 O0001IeHrE U CHCTEMATH3AIMs SHAHNUH
B . https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHEIE KJIACCHI HEOPraHUYECKUX bubmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
I1epBble MONBITKA KIIaCCU(DUKAIIUN
51 XI/II\I/OII/I‘-ICCKI/IX 3JIEMEHTOB l(?IOHﬂTI/Ie 0 bubmmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
Tpynmnax CXOJHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 Ilepuoauueckas cucreMa XUMAYECKUX bubmmorexa [TOK
pHOA https://m.edsoo.ru/00ada52¢c
anemenToB JI. 1. Menaeneera
bubnunoreka [IOK
53 [Tepwoapl, TPYIIITEI, TOATPYIIIBI nonmotexa 11

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTUA HAayKu U npaktuku. . 1. bubnuoreka [IOK
MeHnaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nonsipHas XMMUYECKas bubnuorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsIpHAS XUMHYECKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuorexa [IOK
peakuuun https://m.edsoo.ru/00adb076
64 OxkucnuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bubmuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasI CBS3b

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

66 PesepBHrlit ypok. O600111eHNE U 1 bu6nuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnmoreka [JOK
CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kourpoabnsie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI
pecypcsbl
Ilepuoanueckuii 3aK0H.

1 Ilepunonnueckas cucrema 1 bubnuorexa [IOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMU4uecKo# CBSI3U 1 THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme

5 «[ToBTOpEHuUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

5 Knaccudukanus xumuaeckux 1 bubnunorexka [HOK
peaKkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsITHE O CKOPOCTH XUMUYECKOM

7 eaxkiuu. [ToHsITHE O TOMOT€HHBIX U 1 bubmmorexa LOK
p ] https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHIX
[TonsaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @DakTOophbl, BIUSIOLIUE HA CKOPOCTh 1

XUMHUYECKOH PCAKIUN U IMOJIOKEHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCINTEIFHO-BOCCTAHOBHUTEIIbHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOIUTUYECKOMN
10 nccoruanmu. CuibHEIE U ci1a0ble buGnnorexa [IOK
A HHATLIHL https://m.edsoo.ru/00adcd68
SIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS PeaKIINi buGnnorexa [IOK
yp peartt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmmorexa LHOK
ped https://m.edsoo.ru/00add5ds
00 JIEKTPOJIMTHICCKON JUCCOIIHAIITN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPECTABIEHUNA 00 buGnnorexa [IOK
ped N https://m.edsoo.ru/00add8b2
IIEKTPOJIMTUYCCKOM TUCCOITHAIITT
14 TToustue o runpomse coien bubnmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O0600mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenue sxkcnepuMeHTAUTLHBIX Eubmiorexa IOK
p https://m.edsoo.ru/00addbfa
3a1au»
KontponpHas padora Ne2 o reme
17 «DNEKTPOIIUTUYECKAS TUCCOLUALIUI bubnmorexa LIOK
p A HAATIL https://m.edsoo.ru/00addecO
XVMUYECKUE PEaKIUU B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHUYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYUYEHUE,
MIPUMEHEHUE

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

[IpakTuueckast padora Ne 2 o teme

bu6mmoreka [JOK

20 «ITonyueHne COJITHON KUCIIOTHI,
7 N . https://m.edso0o.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIH OQUH U3 Enbmaorexa OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxaenue cepbl U €€ COeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
bu3nYecKue U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 ¢du3nueckre U XMMUYECKHE CBOWCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XYMUYECKUE peaKilui, JIexKallnue B
OCHOBE IIPOMBIIIIEHHOTO Criocoba
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JOJIM BBIXOJ1a bubmuoteka [JOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuUCTHKA 3JICMCHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHE CBOWCTBA, MOTYyYEHUE U bubmoreia OK
> O https://m.eds00.ru/00adf004
IPUMEHEHUE
[TpakTrueckas padora Ne 3 mo Teme
30 «[TonydyeHne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
N i » 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, € pusnueckue u bubnnorexka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPAITBbHBIX

32 o0OpeHuii. XuMHU4YecKoe bubmorexa HOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (I)OC(%)O pHasl KI/ICJ'I((l))Ta q)(plfm(qe?:xue u bubmmorexa [OK

P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIyYCHHE
Ucnonb3oBanue ocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu 2 2 gmnrt)lecxie 1 XUMHUYECKHE bubmmorexa [JOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJoru4eckue npoOIemsl,
CBsi3aHHBIE C OKcHIoM yrieposa (1V)

37 VYrosbHast KUCn0Ta U €€ colu bubmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o teme
"TTosrydyeHune yrieKucioro rasa. bubmmorexa [IOK

38
KauectBennas peaxius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHSATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O Bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemunii u ero coequHeHus Bubmmorexa LIOK
P https://m.edsoo.ru/00ae080a
[IpakTryeckast padora Ne 5. Pemenue

41 SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«BaxHee HEMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonrtponsHas padora Ne3 o treme

42 «BaxHeue HEMETaIbl U UX Bubmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIOB.

43 Metannuueckas CBsI3b U bubmuoreka [JOK
METaJUTNYECKast KPUCTATIINIECKast https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAJIIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUH Psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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OO611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beaucienus no

bubmuoreka [JOK

45 i
YPABHCHIAM XHUMITACCKHIX PCartii, https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
pUMeECH
46 [TousTHE O KOPPO3NHU METAIIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47
[lenoumnie meraer https://m.edsoo.ru/00ael4b?2
48 OKCHUJIBI ¥ TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorera [JOK
a 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMAaTU3 AL
3HAHUN
59 JKEcTkOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTh BOABI 1 METOIEI €€ bubmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A I
JTEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBONCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011IeHre U CHUCTEMAaTH3AIUS
3HaHU
[IpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka [HOK
«Baxueimme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS»
Borurcnenus o ypaBHeHUAM
XUMHUYECKHX PEaKuil, eclii OJJUH U3
50 peareHToB J1aH B U30BITKE WU bubnunoreka [JOK
COZEPKUT IIpUMECH. BrrunciieHus https://m.eds00.ru/00ae1750
MacCOBOM JOJIH BBIX0JIA MMPOYKTa
peaximn
61 O06o0011eHNEe U cUCTEeMaTU3ALUS
3HAHUU
KonTpomasnas padora Ne4 no teme
62 «Baxueimme MeTaibl 1 UX
COEMHEHUS
63 BemectBa 1 Matepuansl B bubnuoreka LIOK
IIOBCEIHEBHOU KU3HH UeI0BEKa https://m.edso0.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHNE bubnuorexa [IOK
OKpYKarolle cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B penieHnu bubnuoreka [IOK
IKOJIOTHUYECKUX MPOoOIeM https://m.eds00.ru/00ae4270
66 PesepBHblit ypok. O60011eHNEe 1 bubnuorexa [IOK
cucTeMaTn3anus 3HaHUI https://m.edso00.ru/00ae0dOa
67 PesepBublit ypok. O6o0IeHNE U bubmuorexa [IOK
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cUCTeMaTHu3anus 3HaHUN

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

68

PesepBHbIil ypok. O0001ICHHE 1
crucTemMaTu3alurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 Xumusa, 8 wiacc/ Iabpuensn O.C., OctpoymoB W.I'., CnaaxoB C.A.,

AKIIMOHEpHOE 00I11eCTBO «3narenscTBO «IIpocBemienue»

 Xwmmus, 9 wmacc/ TIabpumenssa O.C., OctpoymoB W.I'., CmamkoB C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «IIpocBenienue

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. ITocobue «IIporpamma OCHOBHOro 0O0IIEro OOpa3oBaHHS MO XUMHH. §—9
kiaccel. ABTopsl O. C. Nabpuensin, A. B. Kyniosa - M.: [Ipoda, 2013

2. Xumwms. 9 xacc: y4eOHHMK 11 o0mieoOpa3oBaTenbHbIX yupexaeHuit /O.C.
["abpuensn.- M.: [Ipoda, 2014.- 319 c.: u.

3. .I'abpumenssa O.C., BockobOoiinukoa H.IL., fAmykoBa A.B. «Hactonbhas
KHUTA YYUTENsl XUMUH, 9 Kiace», metoandeckoe nocoodue. M., JIpoda, 2009 r.

4. . T'abpuenss, O. C. Xumus. 9 ki1acc: KOHTPOJIbHBIE U IIPOBEPOUHBIC pabOThI K
yaeOnuky O.C. 'abpuensna «Xumus» — M.: [Ipoda, 2007 r.

5. Tabpuensa O. C., CnaakoB C.A., Xumusa. 9 knacc: pabodas TeTpaab K
yueonuky O. C. I'abpuensna — M.: Jlpoda, 2013.-221c.

6. T'opxoBenko M.IO. Tloypounsie pazpabotrku nmo xumuu k yueOHuky O.C.
["abpuensna, M. «Bako», 2008 r. — 368c.

7. Psab6oB, M. A. Tectel mo xumuu k yuebnuky O. C. ['aGpuensna «Xumwus.

9knacc » — M.: «Dx3ameny», 2010 r.



8. Tabpuensu O.C., PynoB H.H., Tomcynor B.. Xumudeckuii 3KCIIEpUMEHT B
mkose. 9 kimacc. M., poda, 2005 r.

9. Ta6puensu O.C., SmykoBa A.B., Pabouas Terpaas 9 xi. O.C. ['abpuensn
«Xumus, 9 kinace». M., Jlpoda, 2011 r.

10. llykaiino A.Jl. «Tematnueckue UTpHl MO XUMUU», METOJAMYECKOE MOcOoOne
s yuurens, Mocksa, 2004r.

11. «Xumus. 9 xnacc». [loypounbie minansl o yueonuky O.C. ['aOpuensina.
cocrasutenb B.I'. JlenucoBa, Bonrorpan, 2009r.

12.0.C.I'abpuensn, W.I'. OctpoymoB «M3yuaem xumuio B 9 Kiaccey,
Hunaktnueckoe mocodue, M., «bJIMK u K», 2003r.

13. Hekpacora JL.U. «Xumus. 9 knacc. Kaprouku 3amanmiin.- Capatos: Jlunei,
2008.- 128c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET

«Enunas komnexius Ludposeix O6pazoBaTenpHbIX PecypcoB» (Habop

1 poBeIX pecypcos Kk yueonukam O.C. 'abpuensua) (http://school-

collection.edu.ru/).

http://him.1september.ru/index.php — sxypHan «Xumus.

http://him.1september.ru/urok/- Marepuaisi k ypoky. Bce paboTsl, Ha OCHOBE

KOTOPBIX CO3JIaH CalT, ObLTH OIMyOJMKOBAHBI B XKypHaJe « XUMHUS». ABTOpaMH

caifta mpojenana 6obias padoTa Mo CUCTEMaTU3UPOBAHUIO TA3€THBIX CTATEH C

y4€TOM IIKOJIbHOU y4eOHON TTPOrpaMMmBbl o mpeamMeTy " Xumus'".



www.edios.ru — Dioc — eHTp AUCTAHIIMOHHOTO 00pa30BaHMSI
www.km.ru/education - yueOHbIe MaTepHalibl U CJI0BapH Ha caiite « Kuput u
Medoaunii»

http://djvu-inf.narod.ru/ - anexTponnas OnOIMOTEKA

http://olimp.distant.ru/ - nucTaHIKOHHAS OJMMIIMAAA IKOJILHUKOB, 3aJaHUs U
OTBETHI.

http://www.alhimik.ru - monesnsie coBeTbl, 3pHEKTHBIE OMBITHI, XUMUYESCKHE
HOBOCTH, BUPTYaJIbHBIN PEIIETUTOP.

http://www.alleng.ru/edu/chem6.htm - onumnuage! M0 XUMHUH, 381241 U 3aJaHUS
OJIMMITHAJ] IO XMMHHU PA3JIUYHBIX JIET (C OTBETAMH U PEIICHUSIMH, U 0€3 OTBETOB).
http://www.chem.msu.su/rus/olimp - 3agaus XUMHYECKHX OJIMMITHA/I.
MexayHapoaHble OMMMIIMaIbl, MeHieneeBckas oJIMMImnana, XuMuKo -
MaTeMaTHYECKHE OJMMITHAIbI, BCcepoccuiicKue OMMITHAIbI IIIKOJIb-HUKOB 110
xumuu. Marepuaiel 1997-2004r.

tasks.ceemat.ru - kaura-3a1a9HUK, TJE MOXKHO HANUTH 3a1aHUs C PA3THIHBIX

OJIMMIIMA U TYPHHUPOB IMIKOJbHHUKOB 110 XUMHH.






