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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XHMMHH Ha YpPOBHE OCHOBHOTIO o0O1IEro oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMN K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeabLHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (enepanbHOM paboueld MpOrpaMMel
BOCITUTAHUS U C YYETOM KOHUEMIIMHU MPEnoaaBaHusl yueOHOTO npeameTa « XuMus»
B 00pa30BaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu [a€T MpEACTaBICHUE O LEJsAX, OOUIel cTpaTeruu
OoOy4eHHMs, BOCIHMTAHMS M pa3BUTUS OOyYarOUUMXCS CpPEICTBAMH Y4YEOHOIO
npeamera, yCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
MpeAyCcMaTPUBAET pPACIpENEeIeHUe €ro Mo KilaccaM U CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaM IMPOrpaMMbl MO XHUMHUHU, OMNPENENAECT KOJUYECTBEHHBIE W
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh  U3YYEHUS] XUMHM C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEM  O00ydYaroumuxcsi, OmNpenensieT BO3MOXKHOCTH TpeaMeTa  Jyis
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsl, a TakKe TpeOOBaHUU K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1eJiel M3yUueHHUsl MpeaMeTa U OCHOBHBIX
BHUJIOB y4eOHO-IIO3HABATEILHONW JACATEILHOCTH OOYYaromerocss MO OCBOCHUIO
y4eOHOTO COJ/Iep)KaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOW Ui (POPMHUPOBAHUS MHUPOBO33PEHUS
00yy4aromierocsi, ero MpeACTaBICHUN O MAaTepPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UTparoT (GOpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUIX
DPHEPTrurd M 00 HBOJIIOIMU BEIIECTB B MPHUPOJAE, O MyTSIX PEIICHUS TII0OATbHBIX
npo0eM YCTOMYMBOTO pPAa3BUTHSA YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUYECKOM,
MUIIEBON U DKOJIOTMYECKOM O€30MMacHOCTH, MPOOJIEM 3IpaBOOXPAHCHUSI.

N3yyenue xumuu:

CIIOCOOCTBYET  peaji3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYphI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS] U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JesATeNbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €MHCTBO MPUPO/IbI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU rPaMOTHOCTH OOYYarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUUYECKOE
oOpa3oBaHHe 00YJaIOMUXCS.

Jlanuble HampaBlieHHs B OOyYEHMHM XUMHUU OOECHeuuBarOTCs Crenu(HuKoit
colepkaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SIBISETCA  MEeAarormyecku
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOW HAyKU XMMHH HA OMpPEEIEHHOM dTare e€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI MEPBOHAYAIBHBIX MOHATHM XMMHH, OCHOB
HEOPTraHUYECKOM XHUMHM W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX [OHATHM
OPraHUYEeCKON XUMUH.

CtpykTypa coiep>kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ m3ydyeHuro. CoaepkaHue CKIIaIbIBA€TCSI U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOMN
peakiuu. OO0€ ATU CHUCTEMBI CTPYKTYpPHO OpPTraHU30BaHbl MO MPUHIUITY
MOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUECKUX MPEICTABICHUM
Pa3HOro YpOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dIEKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJIyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl 1O XHUMHH  CIOCOOCTBYeT  (POPMUPOBAHUIO
MIPEJICTABJICHNUS] O XUMUYECKON COCTABISIONICH HAYyYHOU KAPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
MeTOJlaM TO3HaHUs B Hayke. V3ydeHue XUMHHU MPOUCXOJUT C MPUBJICYECHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyKalomuil MHpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipn w3yyeHUn XuUMHHM TPOUCXOAUT (OPMHPOBAHME 3HAHUNW OCHOB
XUMHUYECKON HAyKH Kak OOJIAaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKOM
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (DOPMHPOBAHMHM CHCTEMbBl XHMHYECKHX
3HaHUU — BaXHEUIIUX (aKTOB, MOHITUN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH,
JOCTYITHBIX 000OIICHWIA MHPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKu, B



OpUOOIIEHUH K HAy4YHBIM METOJaM [O3HAHUS MpPU M3YyYECHUH BEIIECTB H
XUMHUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHHUHA U
UX TPUMEHEHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-MCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHUU TMpaBWJI O€30MacHOro oOpalleHHs C BEIIeCTBAaMHU B
MOBCEHEBHOM JKU3HU.

[Ipy M3ydeHMn XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE LI, KaK:

— (GOopMHpOBaHHE WHTEIUIEKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIbHOMY NPUHATUIO PEIICHUM,
CIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM 5KU3HU;

— HampaBJCHHOCTh OOy4YeHHS Ha CHCTEMaTHYecKoe MpuoOIIeHne
OOyJarommxcs K CaMOCTOSITENIBPHON MO3HABATENBHON AESITENbHOCTH, HAyYHBIM
METOJaM TMO3HaHUs, (POPMUPYIOMIMM MOTHBAIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreuyeHe yCIoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIITUMUCS
OIbITa Pa3HOOOpPA3HOM [EATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHMBEpPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUAOB JEATEIBHOCTH,

— (dopmupoBanue oOmel (QyHKIMOHAIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATh M OLICHUBATh SIBJICHMUS
OKPY’KaOIller0o MHUpPa, UCIONB3ys 3HAHUS M OMBIT, TOJYy4YEHHBbIE TPU W3YYCHHUU
XUMHH, TPUMEHATh WX TMpPH PEIICHUHW TMpoOJieM B TOBCETHEBHOW KHU3HU H
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBaHue y O0Oydyaroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUs [EHHOCTH XHMHUYECKUX 3HAHUN I BBIPAaOOTKH SKOJOTHYECKH
1eJIeCO00pa3HOro TOBENEHUST B OBITY W TPYIOBOM JESATENBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOI Cpebl;

— pa3BUTHE MOTUBAllMU K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOCHHSA OOIIEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPABICHHOCTH JaJbHEUIIEro
oOy4eHus.

OOmiee YUCIO YacoB, OTBEACHHBIX /IS HM3yYCHUS XWMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 134 gacos: B § kimacce — 68 yacos (2
yaca B HeJIelli0), B 9 kiracce — 66 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMHM B KW3HU 4Y€JIOBEKA. XHUMHUS B CUCTEME HAYK.
Tena u BemecrBa. dusnmyeckue CBOWCTBA BEIIECTB. ATIPEraTHOe COCTOSIHHE
BemlecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust CMeCei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE HIEMEHThl. CHMBOJIBI XUMUYECKHX
aneMeHTOB. [IpocTbie U CloXHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢Gopmyna. BaleHTHOCT aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBAa cocTaBa BewmecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocHTeNbHAs MOJEKYJSIpHAs Macca. MaccoBast 10 XMMHUYECKOTO JJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHas macca. B3auMoOCBsI3p KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuérel mo QopmMynam
XUMHUYECKUX COCIUHEHUN.

du3nyeckne U XMMUYECKUE SIBICHUSA. XUMUYECKas Peakluus U €€ NPU3HAKH.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMHUYECKHE ypaBHeHusa. Knaccuduxanus
XUMUYECKUX PEaKIMil (COeAMHEHUS, PA3I0KEHUS, 3aMEILEHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON MMOCYJOW, NMpaBuWiIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OPYIOBAHUEM, U3YYCHHUE M OMHCAHHE
(Gu3MUecKuX CBOMCTB O0O0pa3UOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCALMS BOJBI) MU XMMHUYECKHX (FOPEHUE CBEYM, NPOKAIWBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCJIOTOM) SBIICHUM, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHUue THIPOKCUIa
menu (1) mpu HarpeBanum, B3auMoieiicTBUE xele3a ¢ pactBopom coiu meau (11),
U3y4eHHE CIOCOOOB pa3JelieHus CMeced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, NUCTULIALUSA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKU MMOBAPEHHOM
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PE3yJNbTaTOB  TMPOBEJEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JIaHHE MOJEJEeH MOJEeKyl
(IIapoCTepKHEBBIX).

Bakueiume npeacTaBUTe M HEOPraHMYECKHUX BellecTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucnopox — ajeMeHT U mpocToe
BelecTBo. HaxokneHue kuciopona B mpupone, (GU3MUECKHMe U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrnocoObl



MOJIYYCHHUST KUCTOpoAa B JIA0OpaTOpUM W TPOMBIIUICHHOCTH. KpyroBopoT
KHcIopoza B mpupoae. O30H — ajutoTporHas MOAU(PUKAIIHS KUCIOPOIa.

TernnoBoit 3¢ ¢heKkT XUMHUUECKON peakluu, TePMOXUMHYECKHE YypaBHEHUS,
DK30- M DHAOTEPMHUYECKUE pEakiuu. TOIIMBO: Yroib M MeETaH. 3arps3HECHHE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO d(deKTa, pa3pylieHue 030HOBOTO CIOS.

Bopopon — snemenT um mpocroe BemecTBO. HaxoxaeHue Bogopoaa B
npuposie, (U3MYECKHME M XUMHUYECKHUE CBONCTBA, MPUMEHEHHUE, CHOCOOBI
nonyyeHus. Kucnotsl u comnm.

MonsipHbiii 00BEM ra3oB. Pacy€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbBL. Boma kak pactBoputens. PacTBOpSL
HacpilieHHbIe ¥ HEHACBIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas 10Ji1 BEmECTBA B PacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJIe U B KU3HU 4yenoBeKka. KpyroBopor Boabl B IPUPOJIE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coenuuenuii. Okcuapl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromue (OCHOBHBbIC, KHCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpaszyronme. HoMeHnknatypa oOkcugoB. Du3MYecKue W XUMHUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcunoBanus. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHui. DPU3MUECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHMIA.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonydyeHue KUcIor.

Comu. Homenknatypa cosieil. @u3ndeckue m XMMHUUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue comen.

['eHeTnyeckas CBSI3b MEXKy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE OMPEAECICHUE COICPKAHUSA KUCIOPOAa B BO3AYyXE, MOTyUYECHHUE,
coOupaHue, pacrmo3HaBaHWE M HW3YyUYCHHE CBOWCTB KHUCJIOpOAa, HAOJIOJICHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHHS U
MpeKpalieHus: TropeHus (moxkapa), O3HaAKOMJIEHHE C oOpasllaMu OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpAaHHME, pACTO3HABAaHWE W W3yUYCHUE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojencTBue Bojopoja ¢ okcuaom meau (1)
(BO3MOKHO HCITIOJIb30BaHUE BUEOMATEepUaioB), HaOIOAeHHE 00pa3IoB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAIaMU
(HaTpyeM ©  KaubllMeM) (BO3MOXXHO  HCIIOJIb30BaHHUE BHUJEOMATEPHUAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB,
HaOJI0/IeHNEe U3MEHEHHsI OKPaCKM MHAUKATOPOB B PacTBOpax KUCJOT U ILEJIOoYEid,
u3ydyeHue B3aumozeiicTBus okcuaa menu (IlI) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIOT C METaJUIaMH, PEAKUUH HEUTpaIu3allH, IOJyYEHHE HEpPacTBOPUMBIX
OCHOBAHMM, BBITECHEHHE OJHOTO METaula JPYTMM M3 PacTBOPA COJIM, PEIICHHE
DKCHEPUMEHTAJIBHBIX 3a/1ad M0 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKUX
COCTMHEHUI.

IHepuonuueckuit 3akoH u Ilepuoauyeckass cucCTeMa XHUMHYECKHUX
iemeHToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XMMHYECKasl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBHUTEIbHbIC PEAKIINH

[lepBble TOMBITKH KIACCU(DUKAUU XUMHUYECKUX 3ieMeHTOB. l[loHsTtne o
IPYNIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEIOYHO3EMEIbHbIE METaJUIbI,
rajJoreHbl, UHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUIPOKCHU/IBI.

[Tepronnueckuit 3akoH. [lepuoguueckas cucremMma XUMUYECKUX JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOIHAsA  (OpMBI
[lepnognyeckon cucrembl xumudeckux aneMeHToB Jl. M. Menneneesa. [leproabl
u rpynnsl. DU3NYECKUH CMBICI IOPSAKOBOTO HOMEpAa, HOMEPOB IEepHoja H
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000J0Ye€K aroMOB NepBbIX 20 XMMHYECKMX 3JIEMEHTOB
[Tepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
3JIEMEHTA 110 ero noyioxkeHuto B I[leprnoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHMS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYINaM U NEPUOIAM.

3nauenue [lepnognueckoro 3axoHa u [leproandyeckor CHCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mpaktuku. . M. MenneneeB — yd€Hbli u
rpaKJaHuH.

Xumuueckass cBsi3b. KoBanmeHTHas (MOJsipHass M HEMOJISIpHAsA) CBSA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHusa.  OKHUCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Tpouecchl OKMCIEHHUS U BOCCTAHOBIIEHH. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB UM HEMETAJIOB, B3aMMOJICHCTBUE
rUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT U IIEJIOYE, NMPOBEIAEHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ HPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKLUN
(ropeHue, peakiuy pa3ioKeHHsI, COCAMHEHUS).

Mesicnpeomemmunie ceéa3u



Peanu3zanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMUHM B 8§ Kjacce
OCYIIECTBIISIETCS. 4YE€pPEe3 HCMOJb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUH, TAK U MOHSITUN, SIBIIOIINXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO 1IUKJIA.

OO01ue ecTecTBEHHO--HAYyUHbIC TTOHATHS: HAYYHBIN (hakT, rUroTesa, Teopus,
3aKOH, aHalW3, CHHTE3, KiaccuuKaus, TePUOIUIHOCTh, HAOJI0ICHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TOMBI, PAJAUOAKTUBHOCTh, MOJICKYJIA, JJIEKTPUYECKUIN 3apsil, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSHHUE BEIEeCTBA, ras3, (PU3MUeCKrue BEIWYHHBI, CIHMHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buomnorus: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE TOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKkUMs

[lepnognuecknii 3axoH. Ilepuonnueckas cucTeMa XUMHUYECKUX IIEMEHTOB /.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, Kalds, KalblUsd H UX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHUEM »3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemiecTBa: BUJIbI XUMHYECKOW CBSA3U. THIBI KPUCTAIUYECKUX
PEIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT TUIIA KPUCTAINIMYECKOM PEIIETKU U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJlacCaM HEOPraHWYECKUX
COCJIMHEHUH, TEHETUYECKAasl CBSI3b HEOPTaHMYECKHUX BEIIIECTB.

Krnaccudukaims XuMUYeCKUX PEaKIuid M0 Pa3INdHbIM MTPU3HaKaM (TI0 YUCITY
M COCTaBy YYacTBYIOIIUX B PEAKIMU BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
W3MEHEHUIO CTENEHEW OKUCICHUS] XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIUH, TEPMOXUMHUUECKUE
YpaBHCHUH.

[Tonsitue 0 ckopocTH XuUMHUYeckol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOT€HHBIX U T'eTEePOTeHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU W MOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIC  PEAKIUM,  DJIEKTPOHHBIM  OayiaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKuum. CocraBienue YpaBHEHUM



OKHCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMUALMH. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M JIUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHUJIAMHU
xuMmuieckoil csizu. Crenens aucconuanuu. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHUs peakuuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM U coOJell B CBeTe MPEACTaBICHUM 00 3IIEKTPOIUTHUECKON
nuccounanv. KauectBeHHbIE peaklini Ha HOHBIL. [IoHATHE O THAPOIU3E COJIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJECJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMeETauioB (rpadura U anamasa), CJIOXKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, KCCIEIOBAHUE DIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcca IWCCOLMALMU KHUCJIOT, IIEJIOYEd U COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTe€pUalioB), TMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUST  peakuuit  HMOHHOro  oOMeHa
(oOpa3oBanue ocajka, BbIJEJICHUE Ta3a, OOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUs, COSAUHEHHUS), PACIIO3HABAHUE HEOPTraHUYECKHUX
BECIIECTB C I[IOMOIIBK) KAYECTBEHHBIX pEAaKIMA HAa HWOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 4 MX COeAMHEHMS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHue U (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHUYECKHE€ CBOMCTBA Ha TMpUMEPE  XJOpa
(B3aMMOJEICTBUE C METaJUlaMH, HEMETa/llaMH, IejioyamMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, MpuMmeHeHue. JleiicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHMU3M YeJOBeKa. BakHEHIHMe XJIOPUIbl U UX
HaXOXJCHHUE B MIPUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucienus. CTpoeHue u (pu3MdecKue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIIMKA KUCIOPOa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOIOpPOA, CTpoeHUE, (pU3nyecKkue u
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnass kucimoTa, (Qu3nueckne U XUMHUYECKHE CBOMCTBa (OOmMe Kak
MPEACTaBUTENS Kjacca KHCIOT W ClHenupuieckue). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYCHHS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKUus Ha



cynb(dar-uon. HaxoxmeHnue cepbl W €€ COCNMHEHMA B TMpUpojsie. XHUMHYECKOE
3arps3HEHUE OKPYKAIOIIeW Cpellbl COCNUHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHUE BO3/IyXa W BOJOEMOB), CITOCOOKI €T0 MPEIOTBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dbuznyeckre U XuMUYecKe cBorcTBa. KpyroBopoT azora B npupoje. AMMHAK, €ro
bu3nYecKue 1 XUMUIECKHAE CBOMCTBA, TIOJydyeHrne u npuMeHerne. Com aMMOHWSI,
ux pU3NUecKre U XMMUYECKUEe CBOMCTBA, MpuMeHeHrne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THAasl KHCJIOTa, €€ MoJlyueHue, GU3MUEeCKHe U XUMHUYECKHE
cBOiicTBa (0OIME Kak TMpeACTaBUTENS Klacca KHUCIOT U ClHenu(puYecKue).
Hcnonb30oBaHWEe HUTPATOB U COJieH aMMOHMSI B KadeCTBE MHHEPABbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HEHUE OKPYKAIOIIe Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3/AyXa, MOYBbl W BoAoEMOB). docdop,
aloTponHeie Moaudukanuu dochopa, Gu3MUECKHe U XHUMHYECKHUE CBOWCTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKUE CBOWCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YAOOPEHUIA.

OOmas xapakrepuctuka 3meMeHTOB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCIEHUA.  YTJIEPOJ,  aJIOTPOIHbBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (UMYECKUE U XHUMHUUYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B mpupoje. Okcuabl yriepoja, ux
dbuznyeckue ¥ XUMHUYECKHE CBOWCTBA, JEWCTBUE HAa IKUBBIE OPraHU3MBI,
MOJIYYCHHE U TPUMEHEHHUE. JKOJOTUYECKHUE MPOOIEeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (1V), rumoresa riao0ambHOrO MOTEIUICHUS KJIMMAaTa, ITapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coyi, uX (pu3nuecKkue U XMMHUYECKHEe CBOMCTBA,
noigyyeHue u TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-HMOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEITbCKOM
XO34UCTBE.

[lepBoHa"aNbHBIE TTOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJ, TJIMIEPUH, YKCYCHAsl KHCJIOTA).
[IpupogHbie HMCTOYHHMKK YTIAEBOAOPOAOB (yroyib, MNPUPOIHBINA Ta3, HEPTH),
MPOAYKTHl WX TMepepadoTku (O€H3UH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrieBojax — U uX
poJii B JKM3HM 4YeJOBeKa. MarepualibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COSTUHEHUM.

Kpemnuii, ero ¢usuyeckue W XUMHUYECKHE CBOICTBA, IMOJy4YeHUE U
npumeHenue. CoenuHeHHWs KpemHHS B mpuponae. OOmme mpeactaBieHus 00
okcusie kpemuus (1V) u kpemaueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHHE B
ObITY, B MPOMBIIUJIEHHOCTU. BaxkHelue CTpOuTEIbHbIE MaTepUalibl: KEpamuka,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempl 6e30MacHOrO HCIOIb30BAHUS
CTPOUTENBHBIX MATEPHAIIOB B TOBCEIHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 0Opa3I0B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI,
MPOBEICHNE KAaUEeCTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHL, OTpaxarolue (U3NUecKue U XUMHUYECKHE CBOMCTBa
TaJIOT€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJIOpHIOB (TaJOr€HUIO0B), O3HAKOMIIEHHE C
oOpasuiaMu ceppl M €€  CcoeAMHEHUSIMU  (BO3MOXHO  MCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOJIIOIEHHE TpoIecca OOYIIMBaHUS caxapa ToJ IeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEACHUE KAYECTBEHHON peakluy Ha Cyiab(ar-
VMOH U HaOJIOJEHHE IMpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX COEOAUHEHHH (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX yAOOPEHHI, MOIyYEHHE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB aMMHAaKa, IPOBEICHUE
KAUECTBEHHBIX PEAKUMU Ha MOH aMMOHHUS M (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IPOTEKAHUS, B3AUMOJIEVCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), W3y4CHUE MoOJEeTen
KPUCTAUIMYECKUX pEHIETOK anMasza, Tpaduta, QyiiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MPOTHBOras3a, Mojy4eHue, cCoOOMpaHue, pacro3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAUECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE [PU3HAKOB HMX INPOTEKaHWs, O3HAKOMIICHHE C
NPOAYKIMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, pEUIEHUE 3KCIEPUMEHTAIbHBIX
3az1a4 1o treMe «BakHelIe HeMeTauIbl U UX COSIUHECHUS.

MeTtasibl U MX COCANHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUU
ux nosiokeHus B llepuogmueckon cucreme xumudeckux osneMeHToB J[. .
MenpeneeBa u crpoeHusi atToMoB. CTpoeHue MeTalioB. MeTraminyeckasi CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  PAl
HarnpspkeHu MetauioB. du3nyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. O0riue
crocoObl MoylydeHuss MeTayioB. lloHATHE O KOpPpO3UM METAJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTYH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nosnoxeHue B llepuoanyeckon cucremMe XUMHAYECKHX
anemenToB JI. M. MenzaeneeBa, cTpoeHHe MX aTOMOB, HaXOXIEHUE B NPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kaius). OKCuabl U



TUJIPOKCUABI HaTpusd MW Kanusa. [IpuMeHeHne mIeNOYHBIX METAaUIOB U HX
COCIUHCHUM.

[[lenoyno3eMenbHble METaJUIbl MAarHUMl MW KajbllUi: MOJOXKEHHUE B
[Tepuomnueckont cucreMe xumuueckux 3neMeHToB [l. . MenneneeBa, ctpoeHne
MX aTOMOB, HaxX0XJAeHUE B Tipupoae. PU3nyecKue U XUMUYECKHUE CBOMCTBA MarHusl
U Kanblus. BaxuHelmue coequHeHHs] KalblMs (OKCHUI, THAPOKCHUMA, COJIHN).
XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMUHUN: TIoJI0’)keHuE B [leproanueckoi CUCTEME XMMUYECKUX AJIEMEHTOB
. . MenneneeBa, cTpoeHHE aTtoma, HaxoxxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHUJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMAYECKUX 3IEMEHTOB /I,
. MengeneeBa, CTpoeHHE aroma, HaxOXICHUE B Tmpuponae. PU3UYECKUE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M cosn kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMud METAJIOB U CIUIABOB, WX (PU3NYECKUMU
CBOMCTBAMH, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
HCIIOJb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOILIECCA TOPEHUS KEJNE3a B KHUCIOPOJE
(BOBMOXHO  MCIIOJIb30BAHME  BHUIECOMATEPHUATIOB), MPHU3HAKOB  MPOTEKAHUS
KaYECTBCHHBIX PEAaKIMM HA MOHBI: MAarHus, KaJabLUs, aIIOMUHHS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HaOMFOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HATpusl, Kalusg U KaIblUs (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIeIOBaHKE aM(POTEPHBIX CBOMCTB THIPOKCHIA AITFOMUHHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHenmme
METAaJIJIbl U UX COCIMHCHMUS.

XuMHA M OKpPYKAIOLIAA cpela

Bemectsa u Marepuasibl B IIOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObiTy. [lepBas momorrs npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKaromled cpeabl (MpeaeibHas J0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/IK). Ponp xuMun B pemieHn# 3K0JIOTHYECKUX
npooieMm.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepUajoB (CTEKJIO, CIUIABbI METALIOB, TOJUMEPHBIC
MaTepHabl).

Mescnpeomemnmnbwie céasu



Peanuzanus MeXnmpeaIMeTHBIX CBsI3€d MpH W3YYeHMH XHMHUU B 9 Kiacce
OCYILIECTBIISICTCSl 4Ye€pe3 HCIOJIb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 LIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCUPUKaLUUi, MEePUOAUYHOCTh, HAOJIIOICHHE,
IKCMIEPUMEHT, MOJEIMPOBAHUE, W3MEpPEHUE, MOJENb, SBICHUE, MAPHUKOBBIM
s peKT, TEXHOIOTHS, MaTEPHUAITHI.

dusuka: Mmarepus, aTOM, 3JIEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKIU],
U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsii, MPOBOIAHMKH,
NOJIyIPOBOJHUKH, JUAJEKTPUKU, (POTOIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IMHUIBI U3MEPEHMs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CoNHIIE.

buonorus: ¢orocunres, npixanwe, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHBIE BEIECTBA.

['eorpadus: armochepa, ruapochepa, MuUHEpadbl, TOPHBIE TOPOJBI,
M10JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOy4YeHHUS XMMHUU B EAUHCTBE y4eOHOU H
BOCIIUTATENBHOUN EATEIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMH POCCUHCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMH B
oOlIeCTBE MpaBUJIaMU W HOpPMAaMHU IMOBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTM3ALMH 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJCTBOBaTbCA CHCTEMON TO3WTUBHBIX ILIEHHOCTHBIX OpHUEHTAUUd U
pacIlIMpEeHne OMbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWIO0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM HH(pOpMaLUEl O
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rpaskKAaHCKOr0 BOCTIMTAHUSL:

MPEACTABICHUS. O COLMAIbHBIX HOPMax W MpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATEILCKOM, TBOPYECKOM W JAPYrMX  BUIAX
NeSATEIbHOCTH, TOTOBHOCTUM K Pa3HOOOpPAa3HOW COBMECTHOW JEATENbHOCTH NpU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEJIBHBIX 3a7a4, BBIMOJHECHUU XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMIpOLECCe JTOW Y4YeOHOH JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHUE M TIOCTYNKM CBOHUX TOBAPUILEW C TMO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE U XMMHYECKOM PEaAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH U COCTaBJIAIOLINE
OCHOBY JJiIi TIOHUMaHUSl CYIIHOCTH HAYyYHOW KapTHUHBI MHpA, MpPEJCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOAbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHU B O3HAHUU 3THX 3aKOHOMEPHOCTEN;

II03HABATEIbHBIC MOTHBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUHU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(OPMAIMOHHOW M YHMTATENIbCKOW KYJIbTYpbl, B TOM 4YHUCIE
HABBIKOB CaMOCTOSATENbHOM paboThl C Yy4E€OHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JTOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOY4YeHHUI0 M TO3HaHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOU
NeSATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4YeHHs B
JIaTbHEHIIIEM;

4) popmMuUpOBaHUS KYJBTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHME IOCJIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJIICHUS AIKOTOJIsI, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBuil O€30MacHOCTA TMpu  OOpalleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOM KU3HH;

5) TPpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUI0 TIpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMSI TPEAMETHBIX 3HAHUM 1O XUMHM, OCO3HAHHBIM BBIOOP
WHJMBUAYAJILHONU TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHus ¢ YU4ETOM JIMUHOCTHBIX
WHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
ycrentHon npodecCuoHanbHON IeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) IK0JIOrNYecKOro BOCTIMTAHNS

HKOJIOTHYECKH II€JIe€CO00pa3HOE OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
JKW3HU Ha 3emJle, OCHOBE €€ CylIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IEHHOCTH COOJIOJEHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU paboTe C BEIIECTBAMMU, a TAK)KE B CUTyallUsX,
YTPOKAOIIMX 3I0POBBIO U )KU3HH JIIOCH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJydyaeMble TIPU U3YyUYE€HUW XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEW PUPOIHOU CPEIOH, ISl IMOBBILICHUS
YPOBHSI  9KOJIOTMUYECKOM  KYJbTYpbl, OCO3HaHUS TIJ00aJbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IMyTel WX PEelICHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanmpeaMETHBIX pe3yJIbTaTOB BBIJACISAIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TIOHATHS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC MeiCcTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPhIE 0OeCmeunBarOT (hopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornueckue JeiicTBUA:

YMEHHUSI HKCIMOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHUYECKUX MOHATUN (BBIICIATh MX XapaKTEepHBIC
MPU3HAKK, yYCTaHABIMBATh B3aUMOCBS3b C JIPYTMMHU TMOHSITHUSMHM), UCIIOIH30BaTh
MOHATHUS JJI1 OOBSCHEHUS OTJICIbHBIX (DAKTOB W SBJICHUM, BEHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYX ICHUS (MHAYKTUBHBIC, IC€AYKTHUBHBIC, 110 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHUS;

YyMEHHUE TMPUMEHSATh B TIPOILlECCE€ TMO3HAHUS TOHATUS (NIPEIMETHBIE U
METanpeIMETHBIC), CAUMBOJIUYECKHE (3HAKOBBIE) MOJICTH, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSEMbIC B XUMUU MOJCJIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI dJIEMEHTa), XMMHUYecKas ¢opMmyja W ypaBHCHHE
XUMHUUYECKON PEeaklny — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33j/1a4, C YIETOM
ATUX MOJIEIBHBIX MPEJACTABICHUN BBIABISTL U XapaKTePU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUECKUX PEaKIUH,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBS3M U
MIPOTHBOPEUMS B U3YUAEMbIX MPOLIECCaX U SBJICHUSIX.

ba3oBble nccienoBarebCKHe AeiiCTBUS .

YMEHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaye€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIsi (POPMUpPOBAHMS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NPUOOpPETCHUE OMbITa 110 IUTAHUPOBAHUIO, OPTaHU3AIMH M IIPOBEICHHIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHE Ha0JIoJaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ysbTaT, (HOPMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUSI, COCTABIIATh OTUYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH UHQPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOJYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIMTEpaTypa XUMHUYECKOTO COJEp)KaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MH(HOPMAIIHIO;



YMEHHE MPUMEHITh Pa3IUYHble METOAbI M 3alpOChl MPHU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX [JIs1 BBITOJHEHHS
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4 OMPEICIEHHOTO TUTIA, TPUOOPETEHHE OTbITa B
00JaCTM  MCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUSI PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS HH(OPMALIUU U
WUTIOCTPUPOBATh pEIIAaeMble 337a4yd HECIO0XXHBIMA CXEMaMH, Jharpammamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOU u
UCCIIEIOBATENIbCKON NI€ATENbHOCTH MH(POPMALMIO O BIMSIHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH NPUPOIHOU
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepcaJIbHbIe YueOHbIe 1elCTBHUS:

yMEHUSl 3a/laBaTh BOMPOCHI (B XoJe auanora W (Wiu) JOUCKYCCHM) TIO
CyllEeCTBY  OOCyXJaeMol  TeMbl, (POPMYJIHpPOBAaTH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a]auH;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHBIE  pE3yJbTaThl  MO3HABATEIbHON
NESATEIbHOCTY B YCTHBIX UM IHCBMEHHBIX TEKCTax; JeJlaTh IPE3EHTALUI0
pe3yJabTaTOB BBINOJIHEHUS XMMHUYECKOTO 3KCIepUMEHTa (J1abopaTOpHOIO OIbITa,
71a00paTOpPHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

yMEHUs y4eOHOTro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEJOBATEIbCKOM  JEATEIbBHOCTH  NPH  PELICHUH
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4E€Ta OOIIMX HMHTEPECOB M COIJIACOBAHMS
no3unui (o0CyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbD», KOOPJAUHAIIMS
COBMECTHBIX JEHCTBUM, ONPENEIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUpaTh Hanbosee d(PPeKTUBHBIE CIOCOOBI PEIICHUs] YYEOHBIX U
MO3HABATENIbHBIX 3a/1a4, CaMOCTOATENIbHO COCTABISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJy4YeHUS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPE/1JIaraeMbl€ B YCIOBUM 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B coctaBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTEIbHOrO
COJEpKaHUsl, YCTAaHOBJIECHHOTO JaHHOW deaepanbHONM paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCA HAay4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI



NeHCcTBUN, crnenuuueckue JUIsi TPEIMETHOW o00iacth  «XUMHS», BHJIbBI
JEATeIbBHOCTH 1O  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HMHTEpHpETaIui,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xoniy oOyuenus B 8 ki1acce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATHh CMBICJ OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO 3JI€MEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHMCJIOTAa, OCHOBAaHHE, COJIb, DJIEKTPOOTPULIATEIBHOCTh, CTENEHB
OKUCJICHHS, XMUMHUYECKAsl peakius, KiacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUsl, PEAKIUU 3aMEIICHUs, pPEeaKkiuu
oOMeHa, PK30- U PHJIOTEPMHUUECKHE PEAKIINH, TETJI0BON A (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aTroma, aToMHas OpOMTallb, PAINYC
aToMa, XUMHYECKas CBs3b, MOJSPHAS M HEMOJISIPHAS KOBAJIEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas JIOJs BEIECTBa
(MporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAICHUH;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY [Ji1 COCTaBlieHUs (opMyin
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCJEHHUS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COCAUMHEHUN 0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€HTHAas U HWOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOJMYECKONW 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojiokeHus B I[lepuogauyeckoii cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMSI, 3aKOHA ABOTrapo;

e ONUCHIBATh W XapakTepuszoBaTh TabmmunHyto (opmy Ilepuognueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TOHATHUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodoyHas noarpymnmna (b-rpynmna)», Maneie u
OonbIIME TIEPUOIBI, COOTHOCHTH O0O3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmue «llepuoamueckas cucremMa xumMudeckux odiemeHtoB JI. U.
MenpeneeBay ¢ UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, o0Iee Yucio SIeKTPOHOB
U PaCTIPEICIICHHUE UX 10 SJICKTPOHHBIM CJIOSIM);

KJIaCCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HECOPTAaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (MO YUCIY M COCTaBy Yy4YacTBYIOIIMX B PeaKIuu
BEIIIECTB, M0 TETIOBOMY A (PeKTy);

XapakTepru30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPKIasl OMMCAaHUE MPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUA;

MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaALICHUNA B
Pa3TUYHBIX YCIIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYI0O ¥ MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »dJeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaKITnH;

MPUMEHSATh OCHOBHBIC OIEPAIlUH MBICITUTEILHON JEATEILHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, KilaccUu(UuKaiuio,
BBISIBJICHUE MPUYUHHO--CIICACTBEHHBIX CBSI3€M — ISl U3Y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PEaKIUi, EeCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAONIOACHWE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIeIoBaTh  NpaBWIaM  TOJIb30BAaHUS  XMMHYECKOM  TOCYI0M U
7abopaTopHbIM  000PYJOBAaHMEM, a TaKXKe IMpaBujIaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYCHUIO W COOHMpaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJEW pacTBOPEHHOrO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XMUMHYECKHE  DKCIICPUMEHTHI IO
pacro3HaBaHHWIO PACTBOPOB MICIIOYEH U KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakmyc, dhenondTanenH, METHIIOPAHXK U APYrue).

K xonIy o0yueHus B 9 Kj1acce IpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

packppIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX MOHSATHH: XHMHYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb
OKHCJICHHUS, XUMUUECKasl PeaKIMsi, XUMUYECKasi CBSI3b, TETIIOBON 3PdeKT
peakuuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DJICKTPOJIMTHI,
HEAJIEKTPOJUTHL, 3JIEKTPOJIMTHYECKAS JUCCOLMALNS, PEAKUUH HOHHOIO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBecHE, OOpaTHUMble U



HEOoOpaTUMBbIE peaKlUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIh,  OKUCIEHHE U  BOCCTAaHOBJICHUE,
ATOTPOTHsA, aM(POTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW pEeaKUuu, MPEAeTIbHO IOMyCTUMAs
xoHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX [MOHATHU U
MPUMEHSTh 3TU TOHATHUS IPYU ONMCAHUH BEUIECTB U UX MPEBPALLCHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJIi COCTaBleHUs (Qopmyl
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKLINIA;

ONPENEIISITh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJacCy COEIMHEHUU 1o ¢opmysaMm, BHUII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METaUNIMYecKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3aps] MOHA M0 XUMHYECKON (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCAMHEHUM, TUM KPUCTAITIUMYECKOU
PELIETKNA KOHKPETHOTO BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona /J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHKCHIBATh U XapaKTepU30BaTh
TabauuyHyo Gopmy llepuoandeckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpynma)» U «modoyHas
noarpynmna (b-rpymnma)», maneie u OoJsbllIM€ TEPHUOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMECIOTCS B TIEPUOAMYECKOM TalmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsj sapa, oOOIlee 4YHCIO DJIEKTPOHOB U
pacmpenieieHue HMX TO0 JJICKTPOHHBIM  CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npezenax MaJiblX NEPHUOJIOB U IJIaBHBIX MOJATPYIN C YYETOM CTPOCHUS UX
aTOMOB,;

KJIacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHEe XUMHUYECKUE
CBOMCTBa TIPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPKAasi OIMKUCaHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIIUM;

COCTaBIISITh YPAaBHEHUSI AJIEKTPOJIMTUYECKOM JUCCOLMALUM  KHUCIOT,
LIEJIOYEN U COJIEU, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHS pEaKIui, MOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUHN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;
POTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTpPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBHUSIX;

BBIYKCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO Macchl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »3JeMeHTa 1o Qopmyle
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKITUH;

coON0JaTh  MpaBuja  MOJIB30BAHUSA  XMMHUYECKOW  MOCYyIOM U
7abopaTopHBIM  000pYy/IOBaHHEM, a TakKe IMpaBuia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHUIO W COOWpaHHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIJIEKUCIIOro rasa);

MPOBOJIUTh  PEAKIWUH, TOATBEPKIAIOMNEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMU/I-,
uonun-, kapbonart-, ¢ocdar-, cuiaHMkar-, cyiabdar-, THAPOKCUI-HUOHBHI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JEATEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0O0O0O0IIEeHNe, CHCTEeMaTU3aINi0, BBIIBICHUC
MPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJIsi WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HAOJFOICHUE, M3MEPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEealbHBIN W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kouau4vecTBo 4acos
Ne HaumenoBaHue pa3iesioB u dnekTpoHHbIe (LM (POBHIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM MPOrpaMmbI Bcero o0pa3oBaTejbHbIE PeCYpPChI
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusl — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK

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

YyeJoBeKa

12 BertectBa 1 xumudeckue 15 1 bubnunoreka LIOK

' peakuuu https://m.edso00.ru/7f41837c

Hroro mo pazueny 20

Pa3nes 2. Baskneiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 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

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPTaHUYECKUX COCTMHEHUN

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-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 bubmmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUN
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso00.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie  IlpakTuueckue (wipp )
NMpOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchI
Pa3zgea 1. BemecTBo 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yroyOneHne 3HAHUIMA 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnorexa [JOK
' peaxiuit https://m.edso0o.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALIM. 8 1 1 Bbu6mmoteka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HeMeTaJJIbI M HX cOeTMHEHHUS
51 OO0mas XxapakTepruCcTUKa XUMHIECKIX 4 1 bubmuorexa [JOK
' snemenToB VIIA-rpymmsr. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymnmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakKTepUCTHKA XUMUIECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ) PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro o pasneny 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

. bubnmoreka IIOK
3.1 Obmpe cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxneime Metamisl ¥ UX COSIUHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BertecTBa 1 Matepualisl B )KU3HA YeJIOBEKA 3 buGnuorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHoe BpeMs 1 Bubmiorexa OK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne undgponbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poias XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yenoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousitTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubmorexa [IOK
a https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabota Ne 1 «IIpaBuna paGoTbl
3 B 1a00paTOPUH U IPUEMBI OOpAILIEHHS C 1 1 bubmorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
1abopaTopHBIM 000PYIOBAHUEM
UYuctele BemiecTBa U cMecu. CriocoOsl bubnuorexa [JOK
4 . 1
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
bu6mmorexa [IOK
A 1
> TOMBI H MOJICKY IR https://m.edsoo.ru/ff0d2a6¢c
6 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubnuotexa [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpakTuueckas paborta Ne 2 «Paznenenue
7 cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 0 Bubmmorexa LIOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
8 IIpocTeie U CIIOKHBIE BELECTBA 1 bubnnorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE VUCHUE 1 bubnnorexa LIOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIL[ECTB. 1 bu6mmoreka [IOK



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

Xumuueckasi popmynna. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCHUTEIbHAA aTOMHAd Macca.

bu6mmoreka [IOK

11
OTtHocuTeNnbHASI MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moinbs. Mossipras bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYEeCKUe U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBuUs MPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Beruucnenus koan4decTBa, MaccChl BEIIECTBA MO bubmuorexa [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS 3a1\F/I)e eL:{I/I;I bubmmorexa [OK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuuKiIoneauct. O600eHHE 1 bubmmorexa [OK
H AuCT: le https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
KonTponbnas padora Nel no teme «BemiectBa bubnmoreka [JOK
20
Y XUMHYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(;XO — DJIEMEHT U MPOCTOE Beﬂy:CTBO bubmmorexa [JOK
PO P . ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nuecKkue U XUMUYECCKHE CBOMCTBA bu6nmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJI0POAa (peaK Uy OKUCIIEHUS, TOPEHUE).
ITonsatue 06 oxcuuax

https://m.edsoo.ru/ff0d4614

Crioco0plI MostydeHus: KUCI0poia B

bu6mmoreka [JOK

2 .
3 A200paTopHH H POMBIIIICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 MOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUH bubmorexa LHOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
Tormnueo (HedTh, Yroib U METaH).
25 3ar }I3HGI§I/I6(1];03 o a, CIT0COOBI iro bubmorexa [JOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHHSI
[IpakTuueckas padora Ne 3 o Teme
26 «ITonmyyenue u coOMpaHue KUCIOPOaa bubmorera [JOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Bonopon — 351eMeHT 1 IpOCTOE BEIIECTBO. bu6nuorexa [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
78 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuoreka [JOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrnocoOslI osTydeHus BOAOPOa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
31 «[Tonyuenue u cobupanue BOAOPOIA bubmmorexa LOK
i . p poia, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
. " bu6mmoreka [IOK
32 M 0 .3 A
OJIAPHEIH ODBEM Ta30B. JAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brruucnenust o0b€Ma, KOTUYECTBA BEIIECTBA bubmuorexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d542e

rasa 1o ero M3BeCTHOMY KOJIMYECTBY
BEIIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B 10 ypaBHEHUIO

bu6mmoreka [JOK

34 0B
peardnta Hi‘ OCHOBE SA[OHA ODLEMHBIX https://m.edso0.ru/ff0d5708
OTHOIIICHUI ra30B
35 du3nuecKue U XMMHUECKIE CBOMCTBA BOJIEI bubmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i. I1 0
octaB ocHOBaHUU. [loHATHE 00 MHAMKATOPAX httos://m.edsoo.ru/ffod59e2
Boaa kak pactBoputens. Hackimenasie u
37 He})llacm epHHme paCTBO Bl MaI(iOBaFI 01 bubmorera [JOK
H PacTBopbL A https://m.eds00.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 mo Teme
38 «I[IpuroToBIIEHHE PACTBOPOB C OIPEACIEHHOM bubmorexa HOK
P N N p p ) et https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA
39 KontponbHast pabota Ne2 o reme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KJIacCUupUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accu(pUKaIIHs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bub6nuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukanms, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

45 [TonydyeHnue u XuMU4ecKue CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubmmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCIMHEHUIN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN
t i https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnnoreka [JOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKY KIAaCCHPUKAITUT
51 XUMHUYECKUX dNieMeHTOB. [ToHsTHE O rpynmax bubmmorexa LOK
' 20 https://m.edsoo.ru/00ad9ffa
CXOHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XUMMUYeCKux anemMeHToB /1. U bubmorexa LHOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ileproasl, TpPyMIIBL, O, IIBI bubmmorexa [JOK
P > TPYITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIZIED. bubnuotexa [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB llepuoanueckoit cucremsr J[. U bubmmorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTuka XUMHYECKOT0 dJIEMEHTA 110 bubnmoreka [JOK
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ero nosioxenuto B [leproguyeckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [JOK

7 N 1
> DA3BHTIA HAYKH H,,Hp aVKTHKH A https://m.edsoo.ru/00ada96e
MeneneeB — yu€HbIN, IEAAror U rpakJIaHuH
DIIEKTPOOTPUIIATETLHOCT aTOMOB bubnunoreka [HOK
58 1
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xumudeckas CBA3b 1 Bubmaorexa ITOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas 110IsIpHAs XUMUYECKAs CBI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HermonsapHas XuMUIecKas CBSI3b 1 bubmorexa [IOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 1
Crenen, oKuCeHI https://m.edsoo.ru/00adae28
63 OKUCIIUTEBHO-BOCCTAHOBUTEIBHBIE PEAKIINT 1 bubmmorexa LIOK
p https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64
OKuCInTEH U BOCCTAHOBHTE M 1 https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1 bubnnorexa [JOK
aToMa. XUMHUYECKas CBA3bLY» https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111eHNE 1 1 bubnuorexa [IOK
cHCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBublit ypok. O6o0111eHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9ch2
PesepBHblitl ypok. O600111eH1E 1 bub6nuoreka [IOK
68 . 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KUIIACC

KounvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTHueckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
Ilepuoauueckuii 3aK0H.

1 Ilepuoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

3 Knaccugukarus u HoMeHKIaTypa 1 bubnnorexka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUYECKON CBS3U U THIIBI 1 bubmunorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel mo reme

5 «[ToBTOpEHUE U yriTyOiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

5 Knaccugukarus Xumuueckux 1 bubnnorexa [JOK
peakLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOI€HHEIX U 1 bubnmorexa LIOK
P ] https://m.edsoo.ru/00adbe9a
FeTepOreHHBIX PEeaKIMIX
[TonsiTHE O XUMHUYECKOM

3 paBHOBecuH. DaKTOPHI, BIUSIONINE 1 bubnmoreka [JOK

Ha CKOpPOCTH XHUMHYIECKOM p€aKku u
ITOJIOKCHHUEC XUMHUYCCKOI'O

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

OKHUCINTEIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3EKTPOIUTUYECKOMN
10 nccoruanmu. CUibHbBIE U c1a0ble bubnnorexa [IOK
a 1A https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHbIe ypaBHEHUS PeaKIINA bubnnorexa [IOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE MPEACTABICHUI bubnuorexa [JOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
JIUCCOLIMAINYT
XHUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa LOK
pet " https://m.edsoo.ru/00add8h2
ANEKTPONIUTUYECKON TUCCOIIUAITUT
14 [TonsaTrue o ruaponnse conen bubnmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O06o001eHre u cucTeMaTUu3aIus bubnuotexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KonTtponbHas padota Ne2 o reme
17 «DNEKTPOIIUTHYECKAS TUCCOLUALIUI Eubmiorexa ITOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX)
O01as XxapakTepuCcTUKa raJIOT€HOB.
18 XI/III;I/IlI/I‘{eCKI:/Ie CBI())ﬁCTBa Ha IpUMepe bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bubnuorexa [JOK
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XMMHYECKHE CBOMCTBA, MOJyYEHHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o teme
20 «[lomyuenue consTHON KUCIIOTHI bubmmorexa [JOK
YHACHIE €O ’ https://m.edsoo.ru/00ade348
U3ydeHHe e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIUN, €CIIH OQUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO11ast XxapakTepUCTHKA 3JIEMEHTOB bubnnorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnotpornHbie MOAU(UKALIUU CEPHI.
93 Haxoxnenue cepsl U €€ COeTMHEHUI bubnuorexa [JOK
B IIpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOeHHUE, bubnnoreka [JOK
bu3HYECKrEe M XUMUIECCKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTa,
25 ¢du3nveckrue 1 XUMUUYECKHE bubmmorexa [TOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHE
XUMHUECKUE PEaKINH, JIeXKAIIIE B
OCHOBE ITPOMBILIIEHHOT'O CII0co0a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH Cpeibl COETUHEHUSIMU
cepbl
97 Brruucnenue maccoBoil 1011 BbIXOa bubnmnoreka [JOK
pPOAYKTa PeaKkuu https://m.edsoo.ru/00adec8a
98 OO6m1as XxapakTepucTUKa JIEMEHTOB bubnuorexa [JOK

VA-rpynmnsl. A30T,

https://m.edsoo.ru/00adeeab
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pacnpocTpaHEHUE B IPUPOJIE,
busnyeckue 1 XuMUYEeCKHe CBONCTBA

AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK
> O https://m.eds00.ru/00adf004
IPUMEHEHUE
[TpakTrueckas padora Ne 3 mo Teme
30 «[Tonydyenrne aMMuaKka, U3y4eHHUE €ro bubmmorexa [JOK
. o gtk https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KuC0Ta, e€ pusnueckue u bubnnorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATbHBIX
32 0o0peHunii. XUMHYECKOe bubmorexa HOK
yAoLP ’ . https://m.eds00.ru/00adf518
3arpsi3HCHUE OKPYXKAKOIIEH CpPeJIbl
COCTMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u
33 (1)00(%)0 pHaSI KI/ICJ'I((l))Ta q)(ppin(qez:xne " bubmorexa HOK
P . https://m.edso00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOy4YCHHE
Ucnonb3oBanue ocdaTtos B
34 KaueCcTBE MHUHEPATLHBIX YA0OpEHUH. bubnmnoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHeHHUE B
35 npu I()) e g)mnrt)lecxie ¥ XUMHUYECKHUE Bubmmorexa LIOK
p P Ae https://m.edso0o.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBONCTBA. bubmuorexa [JOK

DKoJ0Tru4ecKue MpoOIeMsbl,
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)

https://m.edsoo.ru/00adfebe
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bubmuoreka [JOK

37 YrobHas KHEIOTa i e€ con https://m.edso00.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

38 "ITonmyuyeHune yriaekucioro rasa. bubmmoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepo1a
40 Kpemuuii u ero coennnenus bubnmorexa LHOK
https://m.eds0o.ru/00ae080a
[Ipaktrueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3324 10 TEME bubnuoteka [JOK
«BaxHeime HeMeTallbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHUS
KonTponsHas padora Ne3 o Teme

42 «BaxHeie HEMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO6m1as XxapakTepruCcTUKa XUMHUUECKUX
3JIEMEHTOB — METAJIIOB.

43 Mertannmndeckas CBsI3b U bu6mmoreka [IOK
METAJINYECKask KpUCTAIITMYECKAst https://m.edsoo.ru/00ae103e
pewmérka. Pu3n4ecKue CBOMCTBA
METAJIJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

44 DIEKTPOXUMUYCCKUAN P bubmorexa LHOK

. https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJIOB
OO6mue cnocoOb! MOTYyYEHUS Bu6miorexa LOK
45 MeTtaioB. CruiaBel. Berancienus mo

YpaBHEHUSIM XUMUYECKUX PEAKIU,

https://m.edso0.ru/00ael1156
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CCJIM OAUH U3 PCArCHTOB COACPIKUT

pUMeECH
46 IToHsiTHE O KOPPO3UU METAIIIOB bubmorexa OK
PP https://m.edso00.ru/00ael1278
bubmuoreka [JOK
47 [lenoureie meTans! https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJnus https://m.edsoo.ru/00ael4b2
49 [IlenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeTuHEHNA Kb bubmorexa [IOK
a H https://m.edsoo.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATH3ALIIS
3HAHUU
JKécTkocTh BOABI M CIOCOOEI €€ bu6mmorexa [IOK
52
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOIBI €8 bubmorexa LIOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bu6mmnoreka [JOK
54 A i
JTOMIHITH https://m.edsoo.ru/00aelc64
AMpoTepHble cBOMCTBA OKCHIA U bubnuoreka [IOK
55
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edso00.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COJIH JKeTe3a bubnmnoreka [JOK
(1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CHCTEMATH3AIUS

3HAHUU
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[IpakTuyeckas padora Ne 7. Pemenue

SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmoreka [JOK
59 . 1
«BaxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brrurcnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKuid, €CIM OJIUH U3
peareHToB J1aH B U30BITKE WU bubmmoreka [JOK
60 1
COAEPKUT IpuMecH. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIXOJa MPOAYKTA
peaxkuu
61 O0o001IeHNe U CHCTeMAaTU3aIHs 1
3HAHUU
KonTponasnas padora Ne4 no teme
62 «Baxxueime MeTauibl 1 uX 1
COCTMHECHUS»
63 BemecrBa u maTepuansl B 1 bu6mmoreka [JOK
MTOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnnorexa [HJOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponb xumuu B perieHnu 1 bu6nuoreka [IOK
9KOJIOTUYECKHX MTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
cUcTeMaTH3alus 3HaHu https://m.edsoo.ru/00ae0dOa
OBUIEE KOJIMYECTBO YACOB I10 66
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A. A. u apyrue;
nox penakiueit Jlynuna B.B., AknimonepHoe o61iectBo «31arenbeTBo
«IIpocBenienue»

» Xumus, 9 kimace/ Epemun B.B., Ky3smenko H.E., Jlpo3nos A. A. u apyrue;
nof penakuuei Jlynuna B.B., AkimonepHoe o0uiectBo «M3aaTenbcTBO

«IIpocsenienne»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. Metonuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A.
A Jlpo3nosa, B. B. Jlynuna «Xumus.8 knaccey» (aBropsl B. B. Epemun, A. A.
Hpoznos, O. FO. Kepumos).

2. Metonunueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3bmenko, A.
A Jlposnosa, B. B. Jlynuna «Xumus. 9 knace» (aBropsl B. B. Epemun, A. A.
Hposnos, D. FO. Kepumos).

3. KoHTposbHbIE U TPOBEpPOUYHBIE pabOThI. «XUMHsI.8 Kitacc» (aBTopsl B. B.
Epemun, A. A. Ipo310B).

4. KoHTpOJIbHBIE U POBEPOYHBIE pabOThI. «XHUMHS.9 Ki1ace» (aBTopsl B. B.

Epemun, A. A. Ipo310B).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HNHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/08
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