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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMHH Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus pa3paboTaHa B COOTBETCTBUHU C
ycraBoM MOBY nuneiiNel c.bosnbiieycTbUKMHCKOE U TPpEOOBAaHUM K pe3ysibTaTaM OCBOEHMSI OCHOBHOM
00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO 00mIero odpaszoBanus, npencrasieHHbix B ®I'OC 00O, a
Takke Ha oOcHoBe (enepanpHO paboueld  mporpammel  BocnuTanms MOBY  muneiiNel
c.bospieycThUKMHCKOE M € Y4€TOM KOHLENIMHM IpenojaBaHusl ydeOHoro mnpeamera «XUMHS» B
oOpa3oBaTeNIbHBIX opranm3ausx Poccuiickoit denepamum.

[Iporpamma o XuMuu JaéT MpEACTaBICHUE O LENsX, 00IIel crpareruu 00y4eHus, BOCHUTAHUS H
pa3BUTHs OOYYarOIIMXCSI CPEACTBAMHU y4EOHOIO IpeIMEeTa, YCTaHABJIMBACT 0053aTelbHOE MPEIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpeielieHne ero Mo KjaccaMm U CTPYKTYpHpOBaHUE IO paszeiiaM U
T€MaM @pPOrpaMMbl [0 XUMHUH, OIPEIENsAeT KOJIUYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKU
COJIep’KaHUs, PEKOMEHJIYEMYIO MOCJEI0BAaTEIbHOCTh M3YYEHHUS] XUMUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OOydaromuxcs,
onpezensieT BO3MOKHOCTH IpeaMeTa sl peain3alun TpeOoBaHUIl K pe3ysibTaTaM OCBOECHHS OCHOBHOM
00pa3zoBaTeIbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs, a TakKe TpPeOOBaHMM K
pe3ynpraTaM OOyueHUss XMMHUM Ha YpOBHE L€l H3ydeHUs IpeIMeTa M OCHOBHBIX BHJIOB y4eOHO-
M03HABATEIbHOMN JAEATEIbHOCTH 00y4YaIOUIErocs 0 OCBOEHUIO YUEOHOTO COACpKAHHUS.

3HaHME XUMHUHU CIY)KUT OCHOBOM sl (OpMHUPOBAHHMS MHMPOBO33PEHHSI OO0YyYarollerocs, €ero
MIPEJICTaBICHU O MaTepHaJIbHOM €IWHCTBE MHpa, BaXHYIO pOJIb UrparoT (GopMmupyeMble XHMHEH
MIPEJICTaBJICHHS O B3aMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B MIPUPOJE, O IMYTSIX PEIIeHUs
I00aTBHBIX TTPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIIEBOU H
9KOJIOTMYECKOM 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peau3allid BO3MOXKHOCTEH JJisi caMOpa3BUTUS U (OPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMHUPOBAHHE MBIILJIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaromInXcsi, HABHIKOB
X CaMOCTOSTEIbHON Y4eOHOU NesSTENbHOCTH, AKCHEPUMEHTAIbHBIX M HCCIEIOBATEIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCHOHATILHOM eI TeIbHOCTH;

3HAKOMUT CO CIEeHU(UKON HAyYHOTO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IEJIOCTHOTO B3IUIAJa Ha
€IMHCTBO MPHUPOJABI U YEJOBEKa, SBJISETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUH €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPOJIe, K YeJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBiieHUs B 00y4eHHH XUMUU 00eCTeYrBaIOTCs crienupUKON colep:kaHus yueOHOro
IpeMeTa, KOTOPBIi ABJIAETCS MeIaroruueck aaanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKU XMMHH Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro o0O0pa30BaHMs OpPUEHTHUPOBAH HA OCBOCHHE
0Oy4arolUMMUCSI CHCTEMBl TEepPBOHAYAJbHBIX MMOHSATHI XUMHH, OCHOB HEOPraHUYECKON XUMHH U
HEKOTOPBIX OTJEIIbHBIX 3HAYUMBIX MOHATUN OPraHUYEeCKOM XHUMUH.

CrtpykTypa coliep>KaHusi MPOrpamMMbl 0 XUMUH c(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOJIX0/a K
e€ uzydenuto. CozieprkaHue CKJIAbIBACTCA U3 CUCTEMBI MOHATHIH O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKO# peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OPTraHM30BaHbI 110 MPUHIIUITY
MOCJIEI0BATENLHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPECTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMHH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBS3H;

— MpeCTaBIEHUHN 00 MEKTPOIUTUYECKON TMCCOIMALINY BEILIECTB B PAaCTBOPAX.

Teopernueckue 3HaHHUS pacCMaTPUBAIOTCA HA OCHOBE SMIMPHUUYECKH MOJYYEHHBIX U OCMBICIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEIOBATENHLHO OT OJTHOTO YPOBHS K JPYroMy, BBITIONHSS (QYHKIIUN OOBSICHEHHS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEW MPAKTUUYECKOTO NMPUMEHEHHS U TOJy4EHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl O XMMHUHM CHOCOOCTBYET (POPMUPOBAHHUIO MPEICTABICHUS O XUMHUYECKOM
COCTAaBJISIOLLEH HAYYHOM KAPTHUHBI MUpPA B JIOTHUKE €€ CUCTEMHOU MpUpPO/Ibl, IIEHHOCTHOTO OTHOILEHHUS K



HAayyHOMY 3HAHHUIO U METOJaM II03HaHUS B Hayke. l3yueHue XuMuM NpPOUCXOAUT C MPUBJICUEHUEM
3HaHUH U3 paHee M3Y4YCHHBIX y4eOHBIX mpeaMeToB: «OKpyxaromuil Mupy», «buonorus. 5—7 kimacce» u
«®Dusuka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHUH TPOUCXOAUT (HOPMUPOBAHHE 3HAHWNA OCHOB XMMHYECKOM HAYKH Kak
00J1aCTH COBPEMEHHOTO E€CTECTBO3HAHMUS, IMPAKTUYECKON IEATETHbHOCTH 4YeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyNIbTyphl. 3ajadya y4eOHOro mMpeaMeTra COCTOMT B (POPMHPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUH — BaXHEHIUX (PAKTOB, TMOHATHIA, 3aKOHOB U TEOPETUUYCCKUX ITOJIOKCHHUM,
JOCTYIHBIX 0000ILEHNN MHPOBO33PEHUECKOI0 XapakTepa, S3bIka HAyKd, B MPUOOLIEHUM K HayYHBIM
METO/IaM TO3HaHUS IpPU U3YYEHUM BELIECTB U XMMHUYECKHX pPEaKUHi, B (OPMUPOBAHUU U PA3BUTHUU
MO3HABATEIBHBIX YMEHUH W MX NPUMEHEHHH B y4eOHO-TIO3HABATENHFHOW M Y4€OHO-UCCIIEN0BATEIBCKON
JEeSITEIbHOCTH, OCBOCHUH IIPAaBUJI O€3011aCHOT0 0OpaIlleHHsI C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu u3ydeHnn XMMUHM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs BaXHOE 3HAYCHHE MPHUOOpEH
TaKMe LU, KaK:

— (QopMupoBaHHWE HHTEIUICKTyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY NPUHATHIO DELIEHUH, CHOCOOHOM aganTHpOBaThCs K OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

— HaIpaBJIEHHOCTh OOYyY€HHUs Ha CHUCTEMAaTHYECKOE MPUOOLIEHHE O0YyYaroIMXCsl K CaMOCTOSATEIbHON
MI03HABATEIbHON /I€ATENbHOCTH, HAyYHbIM METOJIaM MO3HaHMS, (POPMHUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE
CITOCOOHOCTEN K XUMUHU;

— olecreyeHue YCIIOBHH, CIMOCOOCTBYIONMIUX MPUOOPETEHUIO O00YYAIONTUMHUCS OTBITa Pa3HOOOpa3HOM
NeSITEeIbHOCTH, TO3HAHUS U CaMOMO3HAHMSI, KIIFOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIETEHIIMI), UMEIOMINX
YHHUBEpPCAJIbHOE 3HAUEHHUE JIJISl Pa3IMYHBIX BUJIOB JIEATEIbHOCTH;

— ¢opMupoBaHue oOmell (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM 4YHCIIE
YMEHHI OOBSCHATH U OLIEHUBATH SIBICHUS OKPY)KAIOIIETO MUPA, UCIOJIB3Ys 3HAHUS U OIBIT, MOJy4YEHHBIE
MpU W3YYEHUU XUMUU, MPUMEHSATh HUX MPH PELICHUH MpoOJeM B MOBCEAHEBHOW >KM3HH U TPYIOBOU
NESATENbHOCTH;

— ¢opMupoBaHuE y 00yJarOMUXCs TYMAHUCTUYECKUX OTHOIIEHUH, MOHUMAHUS [IEHHOCTH XUMUYECKUX
3HAHMUN JUIs BBIPAOOTKHU HKOJIOTMYECKH 11€1eCO00pa3HOro MOBEJACHUS B OBITY U TPYIOBOM AEATEIHLHOCTH B
LETSAX COXPAHEHMS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOJHON Cpebl;

— pa3BUTHE MOTHBALMU K 00YYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIO M CAMOBOCIMTAHHUIO HA OCHOBE
YCBOGHMSI OOIIEYEeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpodwmis Hu
HAIPaBJICHHOCTH JAJIbHEHUIIETO 00ydeHHUSI.

OOmiee 4uCIIO 4YacoB, OTBEACHHBIX JJIS H3Y4YEHHS XHMHUHU HAa YPOBHE OCHOBHOTO 0OILEro
oOpasoBanusi, coctaBisger 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJenio), B 9 kiacce — 68 yacos (2
yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IIepBoHayabHbIE XMMUYECKUE IOHATHUS

[Ipeamer xumuu. Ponp XuMuu B )KHU3HMU delloBeka. XUMHUs B cucteMe Hayk. Tena u BemecTBa. @uznueckue
CBOICTBA BEILIECTB. ArperaTHoe cocTosiHue BewecTB. IloHsTHE O MeTogax MO3HaHUS B XUMHUHU. UucCTble
BemecTBa U cmecH. CriocoObl pa3aenieHus: cMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE 3JIeMeHThl. CHUMBOJIbI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U CIIOXKHBIE
BeILIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckast Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiectB. OTHocuTenbHash aroMHas Macca. OTHOcUTeNlbHAas MOJEKyJsipHas Macca. MaccoBast J0Js
XUMHUYECKOr' O 3JIEMEHTA B COEJUHEHUU.

KonnuectBo Bewmectsa. Mois. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MACChl M YHCIIA CTPYKTYPHBIX
eIMHUIl BenlecTBa. Pacuérel mo popmynaM XMMHUECKUX COSTMHEHUN.

dusnueckre U XMMUYECKUE SIBICHUS. XUMHUYECKasi peakiusi U e€ MpU3HaKu. 3aKOH COXPAHEHHUS MacChl
BelIecTB. XUMHYecKue ypaBHeHus. Kiaccudukamys XuMUYeCKHX peakiuuid (COCIMHEHHsS, pPa3lIoKEHUS,
3aMeIleHus], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW TOCYI0W, MpaBuiamMu paboTel B jabopaTopuu W mpuéMaMu OOpalieHus c
nmabopaTopHbIM 000pyIOBAaHUEM, W3YUYE€HHE W ONMUCaHWE (DU3MYECKHX CBOMCTB 00pa3lloB HEOPTaHUYECKHUX
BelecTB, HabmoeHne pu3ndecKknX (TUIaBJICHUE BOCKA, TassHUE JIbA, paCTUpaHUE caxapa B CTYIMKE, KUTICHHUE
Y KOHJICHCAIHsI BOJBI) U XUMUYECKUX (TOpEHUE CBEUH, MPOKAITMBAHNE MEIHOW TIPOBOJIOKH, B3aMMOICHCTBHE
Mena C KHCIIOTOH) sBJIGHWH, HAOJMIOJCHHWE W OIMCAaHWE IPU3HAKOB MPOTEKAHUS XWMHUYECKHX PEaKIuil
(paznmoxkeHue caxapa, B3aUMOJICHCTBUE CEPHON KUCJIOTBI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA MEIN
(1) mpu HarpeBaHuH, B3aMMOJICHCTBUE JKene3a ¢ pacTBopoM comu Meau (1), n3ydenue crnocoOoOB pasieneHus
CMeceil: ¢ MOMOIIbI0 MaruuTa, (GUIbTPOBaHME, BHITAPUBAHME, TUCTWIUIALMS, Xpomarorpadus, npoBeaeHne
OYMCTKHU TIOBApPEHHOM COJIM, HAOIOJICHNE U ONKCAHHUE PE3yJIbTaTOB MPOBEICHUS OIBITA, WITIOCTPUPYIOIIETO
3aKOH COXPaHEHUS MacChl, CO3JaHIE MOJAEIIEN MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaxHeiinmue npeacTaBuTe/; il HEOPraHUYeCKUX BellecTB

Bo3znyx — cmech razos. CocraB Bo3myxa. Kucmopom — asmemeHT M mpocrtoe BemectBo. HaxoxneHune
KHCIIOpoJia B mpupoze, pu3nveckue M XUMHYECKHe CBOMCTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue
kucnopona. CrocoObl MOTy4YeHus: KMCIOpoa B JIAOOPaTOPHH U MPOMBIIIIICHHOCTH. KpyroBopoT kucioposna B
npupozae. O30H — aJUTOTpOnHAs MOAU(UKAIIUS KUCIOPOAA.

TeroBoli >PQeKT XUMHUYECKOW peakIuH, TePMOXMMUYECKHE YPAaBHEHHS, 3K30- M HHAOTEPMUYECKHE
peakuuu. ToIuMBO: yroiab W MeTaH. 3arps3HEHHE BO3[yXa, YCHJICHHE MapHUKOBOTO 3¢ ¢eKTa, pazpylieHne
030HOBOI'0 CJIOS.

Bonopon — sanemenT u npoctoe BemecTBo. Haxoxnenue Bogoposa B mpupoze, Gpuzndeckue 1 XuMHIecKne
CBOMCTBa, IPUMEHEHHUE, CIOCOOBI MoydyeHus1. KucioTsl u comm.

MonsipHbIii 00bEM Ta30B. Pacd4éThl 0 XUMUYECKUM YPaBHCHHSIM.

dusznyeckue cBoiicTBa Boabl. Boma kak pactBopurens. PacTBopel. HacbllieHHblE M HEHaCHIIEHHBIE
pactBopbl. PacTBOpuMOCTh BelecTB B Boje. MaccoBas 105 BellecTBa B pacTBope. XMMHUYECKUE CBOMCTBA
Bozabl. OcHoBaHus. Ponb pacTBOpoB B HpHUpOJE M B KU3HM 4YeloBeka. KpyroBopoT BOABI B IPHUPOJE.
3arpsi3HeHue NpupoAHbIX BoA. OXpaHa U OUMCTKA IPUPOJHBIX BOI.

Knaccudukanuss nHeopranmueckux coenuHeHuid. Okcuapl. Knaccuukarnus oKcHIOB: cojeoOpasyromue
(ocHOBHBIE, KHUCIOTHBIE, amdoTepHble) M HeconeoOpasyromme. HomeHnknarypa okcuaoB. Pusudeckue u
XMUMHYECKHE CBOMCTBA OKCHIOB. [loyueHne okcuioB.

OcnoBanusa. Kriaccudukanus OCHOBaHHM: IIETOYM M HeEpacTBOpUMBbIE OCHOBaHMs. HomeHkiaTypa
ocHoBaHUU. U3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHMil. [lonyueHne ocHOBaHUA.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3ndeckne 1 XMMHUECKHE CBOMCTBA KUCIIOT.
Psg aktuBHocTn MetamnoB H. H. bekerosa. [lonmy4yenue kucior.

Conu. Homenknarypa coneit. dusnueckue 1 XuMuieckue cBoiicta coneil. [lonydyenue comneil.

I'eHeTnveckas CBA3b MEXIY KJIaCCaMU HEOPTraHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumennt .

KayeCTBEHHOE OIpe/IeIeHHE CO/IepKaHusl KUCIopoJa B BO3AyXe, OJydyeHue, coOupanue, pacro3HaBaHue 1
M3y4Y€HUE CBOMCTB KHCIOpOJa, HAOMIOACHHWE B3aUMOJEHCTBUS BEUIECTB C KHUCIOPOAOM U  YCIOBHUSA
BO3HUKHOBEHUS U TNpEKpalleHusi ropeHust (1moxkapa), 03HaKOMJIEHHE ¢ 0o0pa3llaMHi OKCHJIOB U ONMCAaHUE UX



CBOWCTB, TOJy4yeHHe, cOoOMpaHMe, paclo3HaBaHHME M H3YUYeHHE CBOWCTB BOJOpoJa (TOpeHue),
B3auMojeiicTBue Bogopoaa ¢ okxcuaom wmeau () (Bo3MOXkHO HCHONB30BaHUE BHUACOMATEPUATIOB),
HabOmroeHue 00pas3IoB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C Pa3IMYHONW PACTBOPUMOCTBIO, PUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOU JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBUE BOJbI C METaUIaMU (HATpUEM U KallbIiMeM) (BO3MOKHO
WCTOJb30BAHME BHJICOMATEPUANIOB), HCCIENI0BAaHHE OOpa3I0B HEOPraHMYECKUX BEUIECTB PAa3JIMYHBIX
KJIacCOB, HAONIOJICHHE W3MEHEHHsS OKPAaCKW WHAMKATOPOB B PAcTBOpPAX KHUCJIOT M LIENIOYEH, M3ydeHHe
B3auMoeiicTBus okcuaa meau (II) ¢ pactBopom cepHOM KHUCIOTHI, KHCJIOT C METaJJIaMU, PEaKIui
HEUTpaIu3aluy, IOJIyYeHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHME OJHOTO MeTajjla JPYTUM U3
pacTBopa COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHeline Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

IHepuonnuecknii 3axon u Ilepuoanyeckas cucremMa xumuieckux jemenToB JI. M. Menpaeneena.
Crpoenne aroMoB. XumMuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

[lepBbie MONBITKY KiIacCU(UKALIMA XUMUYECKHUX AJIEeMEHTOB. [IoHATHE 0 TpyNIax CXOIHBIX AJIEMEHTOB
(IIenoyHble W IIEIOYHO3EMENbHbIE METaJlIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpPbIE
00pa3yroT aMm(pOoTepHBIE OKCUIBI U TUIAPOKCHUIBI.

[Iepnognueckuit 3akoH. llepuommyeckas cucrema xumudeckux aviemeHToB J[. M. MeHnneneesa.
Kopotkonepuoanast u jyinHHonepuoHas ¢popmsl [lepruonndyeckoil cucteMbl XUMUUYECKUX IEMEHTOB /1.
N. Menneneesa. Ileproasr u rpynmnbl. @U3NYECKUI CMBICT MOPSIKOBOTO HOMEPA, HOMEPOB MEPHUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sjiep. M3o0Tonbl. DnekTpoHsl. CTpoeHHE 3JEKTPOHHBIX 0007104YeK
aToMoB TmepBbIX 20 xuMuueckux dnemeHToB Ilepuoandeckor cucremsl [l WM. Menaeneesa.
XapakTepucTuKa XMMHYECKOTO 3JIEMEHTa MO €ro mnojoxeHutro B Ilepumonmueckon cucreme [l .
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs paguyca aTOMOB XUMHYECKHX DJJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOAAM.

3nauenue Ilepuommueckoro 3akoHa u IlepmognMdeckoil CHUCTEMBI XHUMHUYECKHX HJIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [[. . MennaeneeB — yd4€HbIN U rpakJaHUH.

Xumunyeckasi cBs3b. KoBasieHTHas (mojsipHass M HEMOJSpPHAs) CBA3b. OJEKTPOOTPHUIATEIHLHOCTH
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucieHuss. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomeccel okucieHHs U
BOCCTAaHOBJIEHUA. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4yeHHe oO0pa3loB BEIIECTB METaUIOB U HEMETalIOB, B3aUMOJCHCTBHE THUIPOKCHIA IMHKA C
pacTBOpaMu KHCIIOT WM IIEJI0YEW, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIHMX MPUMEPBl OKHCIUTEIBHO-
BOCCTaHOBUTEJBHBIX peakiuil (ropeHue, peakliuy pa3ioxKeHus, COCAUHEHNUS).

Meostcnpeomemmnie ceasu

Peanuzanuss MeXnpeaIMETHBIX CBsS3€M MPU M3YYEHHMM XUMUU B &8 Kjacce OCYHIECTBISIETCA 4Yepes
UCII0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATHH, SBISIOMIMXCS CUCTEMHBIMU
JUISL OTJIEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MOHSATHS: Hay4HbIM (DakT, rHmoTe3a, Teopus, 3aKOH, aHAIH3, CUHTE3,
KJaccu(puKaus, NepuoAUYHOCTb, HAOIIOCHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SBJICHUE.

®dusnka: maTepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIHUJ, U30TOIbI, PaAHUOAKTUBHOCTD,
MOJIEKyJa, JIEKTPUUYECKUI 3apsj, BELIECTBO, TelO, 00bEM, arperaTHoe COCTOSIHME BEIIEeCTBa, ras,
¢u3nyeckre BeJIMYMHBI, €AUHULBI U3MEPEHHsI, KOCMOC, IIIaHeThl, 3BE31b1, COoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHbIE MOPO/IbI, NT0JIE3HBIE UCKOIIAEMbIE, TOITUBO,
BOJHBIE PECYPCHI.

9 KIIACC

BemecTrBo u XxumHuyecKkasi peakuus
[lepuonnueckuii 3akoH. llepmoanueckas cucremMa xumuueckux daeMmeHToB JI. WM. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX



NEPUO/IOB, KalWs, KaIblMsi M WX COCAMHEHHH B COOTBETCTBUU C TIIOJIOKEHHEM DJIEMEHTOB B
Ilepuoanueckoii cucTeMe U CTPOCHUEM X aTOMOB.

CtpoeHne BemiecTBa: BUABI XUMHUYECKOW CBA3H. THIBI KPUCTAUIMYECKHX PEMIETOK, 3aBUCHMOCTH
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U BUJA XUMUYECKOM CBS3H.

Knaccugukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEUIECTB. XMMHUYECKUE CBOMCTBA, OTHOCSIIUXCS K
Pa3IMYHBIM KJ1accaM HEOPraHUUYECKUX COEAMHEHUMN, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIECTB.

Knaccugukanus XuMUIeCKUX peakuil Mo pa3INdHbIM MPU3HAKaM (TI0 YHCIY U COCTaBY YYaCTBYIOIIHUX
B pPEaKUWU BEIIECTB, IO TEIIOBOMY 3((deKTy, Mo H3MEHEHHIO CTENEHEeW OKHUCICHUS XHUMHUYECKHX
2JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YaCTUIO KaTanu3aropa). OK30- U SHIOTEPMHYECKHE DPEAKILIUH,
TEPMOXUMHUYECKHUE YPABHEHUSI.

[TonsiTne 0 ckopocTH XuUMHUECKoW peakuuu. [loHsTHe 00 O0OpaTHMMBIX M HEOOPATUMBIX XHUMHYECKHX
peakuusax. [loHSATHE O TOMOTEHHBIX W TETEPOTeHHBIX peaknusx. [lonste o karammsze. [loHstue o
XAMUYECKOM paBHOBecHd. MDaKTOphI, BIMSIONIME HAa CKOPOCTh XUMHYECKOH pEaKIHU M IIOJIOKEHHUE
XMUMHUYECKOTO PAaBHOBECHS.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peaxiuu, AIIEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlI€HHE YpaBHEHHMH OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLUN C
HCI0JIb30BAHNEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopust ANEKTPOJIUTUYECKONW JUCCOLMALUU. DJIEKTPOIUTHI U HEAIEKTPOJuThl. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCONMAIMK BEIIECTB C PA3IMYHBIMA BHJAMH XUMHUYECKOH cBsi3M. CTENEeHb IHCCOIMAIIH.
CunbHbI€ U cl1abble AIIEKTPOJINUTHI.

Peakuuu nonHoro oOMeHa. YcinoBus NpOTEKaHUsl peaklnii HOHHOTO OOMEHa, MOJHbIE U COKPAIEHHbIE
WOHHBbIE ypaBHEHHUs peakuuid. CBOHCTBa KHCIOT, OCHOBaHHMI M cojieil B cBeTe IMpeacTaBiIeHHl 00
ANIEKTPOJIUTHYECKON nucconuanuu. KauecTBeHHble peakiyy Ha HOHbL. [IoHsATHE O THApOIN3e Coeil.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHX BELIECTB — METAUIOB U
HeMeTauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB (XJIOpHAa HATPHs), HCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTM  XMMMYECKOW  peakuuM OT  BO3JEHCTBUSA  pa3iMuyHbBIX  (AKTOpPOB,  HCCIEJOBAHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, NTPOLIECCA TUCCOLUALIMU KUCIIOT, eJI04el U cojiei (BO3MOKHO
UCIOJb30BAHUE BUJEO MAaTEpPHANIOB), MPOBEAECHUE OIBITOB, WUIIOCTPUPYIOUIMX MPU3HAKM HPOTEKAHUS
peaknuii MOHHOro oOMeHa (oOpa3oBaHME OCajKa, BBIJCICHHE Ta3a, OOpa3OBaHHWE BOJIBI), OIBITOB,
WUTIOCTPUPYIOIUX ~ IPUMEPbl  OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX  peakUuil  (TOpeHHue, peakuuu
pas3oXeHus, COEJUHEHUs), paclo3HaBaHME HEOPraHWYECKUX BEILECTB C IOMOIIbIO KaueCTBEHHBIX
peakuuii Ha MOHBI, peIlIEHHE SIKCIIEPUMEHTAIbHBIX 33/1a4.

Hemertasibl U X coeIUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOCHMsSI AaTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CtpoeHue U pu3nyeckre cBONCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUECKUE CBONCTBA Ha
npuMepe Xjopa (B3aMMOACHCTBHE C MeTajUlaMu, HeMeTallaMHM, Ienodamu). XiopoBoaopoa. ConsiHas
KHCJIOTa, XUMHYECKUE CBOWCTBA, MOJIydyeHHUE, NpuUMeHeHue. JleHcTBHe XJopa M XJIOpPOBOJAOPOJAa Ha
OpraHu3M 4yesoBeka. Baxkneiume XJ0pu/pl 1 UX HaX0XKJICHUE B TIPUPOJIE.

OOmass xapaktepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTpPOEHMsI aTOMOB, XapaKTepHbIE
crerneHd okucieHus. CrtpoeHune M (usMyeckue CBOICTBA MPOCTBIX BELIECTB — KHUCIOpPOJAa M CEpBbI.
AnnoTpornHsle MOAU(UKALMY KUCIOPOAa U cepbl. XUMUYECKHUE CBOMCTBa cepbl. CepoBOJOPOA, CTPOEHUE,
¢u3nueckue U xumuueckue cBoiicTBa. OKCHIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKcHI0B. CepHas
KHACIIOTa, (U3MUECKHe M XUMHUYECKHE CBOWCTBa (0OOLIME Kak TMpeICTaBUTENs Kilacca KUCIOT H
cneunpuyeckre). XUMHUECKUE PEaKIMM, JIeKallhie B OCHOBE MPOMBIIUICHHOTO Cloco0a MOIydeHHs
cepHOM KucnoThl. [IpuMeHenue cepHoil KucioTbl. ColM CepHONW KUCIOTHI, KaYeCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COeMHEHUM B Mpupojae. XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolen
Cpeabl COEIMHEHMSIMU cepbl (KMCIOTHBIE MOXAM, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEJOTBPAILEHHS.

OOmiast xapakrtepucTuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHsS aTOMOB, XapaKTepHBIE
CTENIEHU OKHCICHHA. A30T, paclpoCTpaHEHHE B MpUpPOjAE, (U3NYECKHEe U XHMHUYECKHE CBOICTBA.
KpyroBopoT azora B mpupoae. AMMHAK, ero (uU3MUYecKue M XUMHUECKHE CBOWCTBA, IOJIydeHHE H
npuMeHenre. Conu aMMOHHUS, UX (PU3MYECKHME M XMMHUYECKHE CBOMCTBa, MmpuMeHeHHe. KauecTBeHHas
peaknys Ha MOHBI aMMOHHS. A30THAas KHCJIOTa, €€ MojydyeHHe, (U3NUYecKue U XUMHUYECKHE CBOMCTBa



(oOmue Kak TpeAcTaBUTENs Kiacca KUCIOT M crneuu¢pudeckue). Mcmonb3oBaHue HUTPATOB U COJICH
aMMOHHUS B KaueCTBE MHUHEPAIbHBIX YIOOpeHHH. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpezbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC MOXKIM, 3arpsi3HEHUE BO3JyXa, MOYBBI M BomoéMOB). Docdop,
aiotponHble Moaudukanuu (ocdopa, duzmdeckue m xumudeckue cpoiictBa. Oxcua docdopa (V) u
docdopHas kucioTa, GuU3MUECKHEe M XMUMHYECKHUE CBOWCTBA, monydeHue. Mcmoms3oBanue Qocdatos B
Ka4yeCcTBE MUHEPAIBHBIX YIOOpPEHUH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OcoOEHHOCTH CTPOSHHUS AaTOMOB, XapaKTEpHBIE
CTETIEHU OKHCIICHHS. YTIEepO/, aJUIOTPOIHbIE MOAN(DUKAIINH, PACTIPOCTPAHEHHE B MIPUPOJE, (PU3HUECKHIE H
XHMUYecKne cBoiicTBa. Ancopouus. Kpyrosoport yrinepoaa B nmpupose. OKCuabl yriaepoaa, ux Gu3ndeckue
U XUMHYECKHE CBOICTBA, NICHCTBHE HA JKUBBIE OPTaHU3MBI, MOJIy4YE€HHE U NMPUMEHEHHE. JKOJIOTUIECKUE
npoOneMbl, CBs3aHHBIE ¢ okcuaom yriepoma (1V), rumoresa r1100anbHOTO TOTEIUICHHS KIMMATA,
MApHUKOBBINA AP PEeKT. YroapHast KUCIOTa U €€ CONH, UX (PU3NIECKUE U XUMUYECKHUE CBOICTBA, OJTydYeHUE
u npuMeHeHue. KauecTBeHHas peakuuss Ha KapOoHaT-uoHbl. lcronb3oBaHue KapOOHAaTOB B OBITY,
MEHUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUSX yriepona (MeTaH, 3TaH,
STWJIEH, AlEeTWJIEH, A3TAaHOJ, TJIMLEPHUH, YKCycHas KucioTa). [IpuponHble MCTOYHHUKH YIIIEBOJOPOJOB
(yronp, mnpupoAHbI ra3, He(dTh), MNPOAYKTHl HX TMepepadoTku (OEH3MH), MX poJb B OBITY U
npoMblIIeHHOCTH. [loHsATHE 0 OMOoJIOTHYeCKH Ba)KHBIX BEILECTBAX: JKHUpaX, Oelkax, YriaeBoJax — U HuX
POJIK B )KM3HU YesloBeKka. MaTepraabHOE €JMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢pusznueckue u XMMHYECKHUE CBONCTBA, MOJIy4YeHHe U npuMeHeHne. CoelMHEeHNs KpeMHUs
B npupoje. Obuue npencraBieHus o0 okcuae kpemHus (1V) u xpemuueBoit kucinore. CHIMKATBI, UX
UCI0JIb30BAaHUE B OBITY, B IPOMBIIIEHHOCTU. BaxkHele ctpouTenbHble MaTepualibl: KEpaMHKa, CTEKIIO,
LIeMEeHT, OeToH, xene300eToH. [IpoOiembl 0e30MacHOro0 MCIOJIb30BAaHUS CTPOUTENBHBIX MaTepUalioB B
MOBCEAHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

U3y4eHHe 00pa3lioB HEOPraHMUECKHUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTHI, POBEACHNE KAUeCTBEHHBIX
peakuil Ha XJIOpUI-UOHBI U HAOMIOIEHNE MPU3HAKOB UX MPOTEKAHUS, OTBITHI, OTpaXkaroure (Gu3nuecKue
U XMMHYECKHE CBOWMCTBA TaJIoT€HOB U UX COETUHEHHI (BO3MOXKHO MCIIOJIB30BAaHHE BHUAEOMATEPUANIOB),
O3HAaKOMJICHHE C oOpas3liaMu XJIOpPHAOB (TAJOTCHHIOB), O3HAKOMJICHHE C OOpa3laMu ceppl U e
COCTMHCHUSIMU (BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIOB), HAOIIOJCHUE IIporecca OOYriMBaHUS
caxapa mOJ JICCTBUEM KOHIECHTPUPOBAHHOW CEPHOW KHUCJIOTHI, H3YyYEHHE XUMHYECKUX CBOWMCTB
pa30aBiIeHHON CEepHON KHUCIOTHI, MPOBEJICHUE KAYeCTBEHHOM peakiuu Ha cyiab(daT-uoH U HaOIroAeHUe
npHu3HaKa e€ MpOTeKaHus, O3HAKOMJICHHE ¢ (PU3NYECKHUMH CBOMCTBAMU a30Ta, Gochopa U UX COCqUHEHUH
(BO3MOXHO HCIMOJB30BAaHUE BHJJICOMATEPUAIOB), 0Opa3laMu a30THBIX M (OCHOPHBIX yIOOpPEHUH,
noJiyueHue, coOupaHHe, paclo3HaBaHHWE W HU3yUYEHUE CBOICTB amMMHaKa, MPOBEACHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHUS U (ochaT-MOH U HM3YUYEHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeObl0 (BO3MOXKHO HCIOJBb30BaHUE BHUACOMATEPUANIOB),
W3y4eHHE MOJENe KPUCTAUIMYECKUX PEIIETOK anMasa, rpaduTta, GyiepeHa, 03HaKOMIIEHHE C IPOLIECCOM
ascopOIUu pacTBOPEHHBIX BEHIECTB aKTHUBHPOBAHHBIM YITIEM M YCTPOWCTBOM IMPOTHUBOTa3a, MOJIyueHHE,
coOupaHue, pacro3HaBaHUE U W3YYEHHE CBOICTB YIIEKUCIIOIO ra3a, MPOBEIEHUE KaUeCTBEHHBIX PeaKlIni
Ha KapOOHAT M CHJIMKAT-WUOHBI M W3yUEHHUE MPU3HAKOB MX MPOTEKAHMs, O3HAKOMIIEHHWE C MPOAYKIUEH
CHJIMKATHON MPOMBIIUICHHOCTH, PElIEHUE SKCIIEPUMEHTANBHBIX 3a7a4d 1o TeMe «BakHellne HeMeTasibl
U UX COCTUHEHUSD).

MeTtanjibl M UX COeTMHEHHS

OOmiasi XapakTepUCTUKa XUMHYECKUX OJJIEMEHTOB — METAIJIOB HAa OCHOBAaHMM UX TIOJIOKEHUS B
Ilepuomuueckoii cucreMe xumuueckux anemeHToB . M. MenneneeBa u crpoenus aromoB. CTpoeHue
MeTaioB. MeTtamnnueckasi CBsi3b U METAJUIMYECKasi KpUCTaTYeckasi peméTka. DIeKTPOXUMUIECKHMA PsiJT
HampspKeHu MetaioB. Du3nueckue U XUMHUYECKHE CBOMCTBa MeTayuioB. OOmue crocoObl MOTy4YeHUS
MeTaiioB. [loHsATHE 0 KOPPO3UHM METAITIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CIiaBsl (CTalb,
YYyT'yH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBIIIIICHHOCTH.

[lenounsle MeTambl: mnoyiokeHue B Ilepuonmueckoil cucreme xumuueckux siementoB I, U.
MeneneeBa, CTpOGHHE MX aTOMOB, HaXoXKAeHue B mpupojae. Pusnyeckue U XUMHUECKUE CBOMCTBa (Ha
npuMepe HaTpust U Kamusi). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [I[puMeHeHne menouyHbIX METAIIIOB U
UX COCMHECHUM.



[IlenoyHO3eMeENbHBIE METAJIBI MarHMil W KalbLMi: ImosiokeHue B llepuonudeckod cucreme
xuMHueckux 31eMeHToB [. . MenaeneeBa, CTpo€HUE UX aTOMOB, Hax0XACHUE B Npupoae. Pu3ndeckue u
XMMMUYECKHE CBOICTBA MarHus W KajibLus. BaxHelue coequHeHNs Kaublus (OKCHJ, THAPOKCU, COJIN).
JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

AmoMunuil: nonoxkenue B Ilepuonnueckoi cucreme xumudeckux sineMeHtoB . M. Menneneesa,
CTPOCHHUE aToMa, HaXOXKJeHue B pupoae. duznyeckne U XUMHUECKUE CBOMCTBA aTtoMHUHUSA. AM(OTEpHBIE
CBOICTBa OKCHJIA U TUAPOKCH/IA AITFOMUHHUSL.

Keneso: nonoxxenue B Ileproaudeckont cucreme xumudeckux nieMeHToB 1. M. Menneneesa, crpoeHue
aToMa, HaxoXJeHue B npupoje. Ousndyeckue U XUMHUUYECKHE CBOMCTBA skene3a. OKCupl, TUAPOKCUIBI U
cosmm xkene3a (1) u xenesa (l11), ux cocras, cBoiicTBa U MOJTydEHUE.

Xumuueckuit sIkcnepumenm:

O3HaKOMJICHHE C oOOpa3llaMM METaUIOB W CIUIaBOB, WX (U3WYECKUMHU CBOWCTBAMH, H3y4CHHE
pe3ylnbTaTOB KOPPO3WU METAIJIOB (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUSL OKCHJAa KaJbLUsl M HATpUs C BOJOM (BO3MOXKHO MCHOJIb30BAaHUE BHUAEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJABI, Ipolecca TOpPEHHs IKejle3a B KUCIOPOoJe (BO3MOYKHO
WCIO0JIb30BAHNE BUAECOMATEPHUATIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMI HAa MOHBI: MarHus,
KaJIbIIMsl, AIFOMUHUSA, IUHKA, kene3a (I1) u xeneza (1), mequ (l1), Habmronenne u onucaHue MPOIECCOB
OKpalllMBaHUs IUIAMEHU HOHAMM HATpPHUsl, KaJUs U KaJIbLHs (BO3MOYKHO UCIOJIb30BaHUE BUIEOMATEPHAIIOB),
uccienoBaHue aM(QOTEpHBIX CBOMCTB THJAPOKCHIA AalIOMUHUS U THAPOKCHAA IIMHKA, pelleHne
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BaxkHele MeTamibl U UX COeTUHEHUS.

XuMHS M OKPYKAIOLIAS cpeaa

BemectBa u maTepuainbl B MOBCEIHEBHOI >KM3HM ueloBeka. be3omacHoe MCMONb30BaHHE BELIECTB U
XMUMHUYECKUX peakluii B ObITy. [IepBasi mOMOIIb PH XUMUYECKHX 05KOTaX U OTPABIICHUSX.

XUMHYECKOe 3arpsi3HeHHE OKpYXKarolled cpenbl (MpeaenbHas JOMYCTHMas KOHIIEHTpAlUs BEIEeCTB,
nanee — [1/1K). Pons XuMuu B perieHUH 3KOJIOTHYECKUX TTPOOIIEM.

Xumuueckuil IKcnepumenm:

n3ydeHue 00pasroB MaTEPHAIIOB (CTEKIIO, CIIJIAaBbI METAIIOB, TIOJIMMEPHBIC MATEPUAIBI).

Meosrcnpeomemmnnie ceasu

Peanuszanusi MeXNpeIMETHBIX CBsI3ed MpH HM3YyYEHHUH XUMUU B 9 Kjacce OCYUIECTBIISIETCA Yepes3
UCIO0JIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHM, TaK U MOHSATUH, SBISIOMIMXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHSA: HAY4YHbIN (DaKkT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIMU3, CHHTE3,
KJlaccupUKanus, MEePUOJUYHOCTb, HAONIOEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, WU3MEpPEHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3D ()eKT, TEXHOIOTHsI, MaTepUaIbl.

Oduznka: marepusi, aToM, SJIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKIWJ, U30TOIbI, PaTUOaKTUBHOCTH,
MOJIEKYNa, OJJIGKTPUYECKUI 3apsii, NPOBOJHHUKH, TOIYIPOBOJHUKH, JHUAJIEKTPUKU, (HOTOIIEMEHT,
BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHME BEIECTBA, Tra3, pPacTBOP, pPacTBOPUMOCTD,
KpUCTAJJIMYECKas peleTka, CIUIaBbl, (U3MUECKUE BEIMYMHBL, EAWHULIBI HM3MEPEHHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TJIaHEThI, 3BE3/1b1, COMHILE.

buonorus: ¢porocuntes, Apixanue, buocdepa, sKocHUCTEMa, MUHEPAJIbHbBIE YA00pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, MUTAaTEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaNbI, TOPHBIE MOPOABI, TOJE3HbIE UCKOMAEMbIE, TOIUIUBO,
BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS JTOCTUTAIOTCS B
Xxone OOy4eHHsT XUMHH B €IUHCTBE YUYEOHOHW M BOCHHMTATENILHOW JEATENBHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUHCKMMHU COLIMOKYJIBTYPHBIMH UM  JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPAaBUIIAMU 1 HOPMaMH MTOBEICHUS B CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS,
CaMOpAa3BUTHUS U COLMATU3ALUHN 00YJarOIIUXCSL.

JIMYHOCTHBIE PE3YJABTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U paCIIMPEHHUE OIBITA IEATEILHOCTH €€ OCHOBE, TAKXKE B YACTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACJIE/IUIO,
MMOHUMAaHMs 3HAYEHMs] XMUMHUYECKON HayKH B >KM3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIA/IETh
JOCTOBEpHON HH(poOpMalnMeld O MepeloBbIX TOCTHKEHUSX M OTKPBITHUSX MHPOBOM U OTEUECTBEHHOMU
XMMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00ILECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEJICTaBICHHUS] O COIMAJIbHBIX HOpPMax M MpaBWIaX MEXJINYHOCTHBIX OTHOIIEHWH B KOJUIEKTHBE,
KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJIE3HOH, y4eOHOMCCIIEIOBATEIbCKOM,
TBOPUECKON M APYrUX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HON COBMECTHOM NESATEIbHOCTH
IIpU  BBHINIOJHEHUHM Y4YEOHBIX, IO3HABATENIbHBIX 3aJay, BBIIOJHEHUH XHUMHUYECKHUX SKCIIEPUMEHTOB,
CO3JaHUU yYEOHBIX MPOEKTOB, CTPEMJIEHMSI K B3aMMOIMOHUMAHHIO U B3aHMMOIIOMOIIN B Ipoliecce 3TOi
yueOHOM JeqaTeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEIEHHE M MOCTYNKH CBOUX TOBAapHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHPOBO33PEHUYECKHUE MPEACTABICHUS O BEHIECTBE M XWMHYECKOW pEaKIHMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIIOIINE OCHOBY JUISl IOHUMAHUsS CyIIHOCTH HAay4yHOH
KapTUHBl MHpa, MpEeACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUS IPUPOJIBI, B3aUMOCBS3AX
YeJ0BeKa C MPUPOIHOU CPENIOH, O pOJIM XMMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

M03HABaTeIbHBIE MOTHBBI, HAIIPABJIICHHBIE HAa MOJY4YEHHE HOBBIX 3HAHUU MO XMMHH, HEOOXOAUMBIE
Uis OObsICHEHHs HaONI0JaeMbIX IMIPOLIECCOB W SABJIEHUHM, MO3HABAaTENbHOM, WH(GOPMALIUMOHHON U
YUTATEIbCKON KYJIbTYpPBl, B TOM YHCJIE HABBIKOB CaMOCTOSITENIbHOM pabOThl ¢ y4eOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMU CPEJICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOy4eHHI0 M [O3HAHUIO, JII0OO3HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa3oBaHUI0, TPOEKTHOW U HCCIEAOBATENbCKOM JEATEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPAaBJICEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIEeM;

4) hpopMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHUE IMOCIEICTBUN M HENPUATHE BPEIHBIX MPUBBIUEK (yHOTpeOieHus
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs1), HEOOXOIUMOCTH COOJIIO/ICHUS MPaBUil OE30MaCHOCTH MPH OOpalieHuN
C XUMUYECKHMH BEIIECTBAMU B OBITY U peaibHOM )KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

HMHTEpeC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuil U TpyAa pa3iudHOro pojia, yBaXKEHHUE K TPYILy H
pe3ysbpTaTaM TPYIOBOM NEATENBHOCTH, B TOM YHUCIIE HA OCHOBE NPHUMEHEHUS NPEIMETHBIX 3HAHWUU IO
XMMUHM, OCO3HAHHBIN BBIOOP HHIAMBHUIYAIIbHON TPAaeKTOPHUHM NPOJOJDKEHHs 00pa3oBaHUs € Y4ETOM
JMYHOCTHBIX MHTEPECOB U CHOCOOHOCTM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEIHON Mpo(ecCUOHAIIHOW AEATENbHOCTH M pa3BUTHS HEOOXOJAUMBIX YMEHHUH, TOTOBHOCTh
aZlanTHPOBaThCs B MPO(ecCHOHANBHOM cpene;

6) 9K0JIOTHYECKOTr0 BOCTIUTAHUS:

HKOJIOTMYECKH 11e1eco00pa3sHOe OTHOLICHHE K MPUPOJEC KaK MCTOYHUKY XXM3HHM Ha 3emie, OCHOBe eé
CYILIECTBOBAHUsI, IOHMMaHME IIEHHOCTH 37I0POBOT0 U 6€30MacHOro o0pa3a )KU3HU, OTBETCTBEHHOE OTHOILICHHE
K COOCTBEHHOMY (M3MUECKOMY M ICHXHYECKOMY 370pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIIOZCHUS MpaBUI
0e30MmacHOro MoBeIeHNs IPH paboTe C BEIIECTBAMH, B CUTYallUAX, YTPOJKAIOIINX 3A0POBBIO M XKHU3HU JIIOAEH;

CIOCOOHOCTH MPUMEHATH 3HAHUS, MOTyJaeMble IPU U3y4eHUH XUMUH, UIS PEIIeHHs 3aa4, CBA3aHHbIX C
OKpY)KaloIlleil MpHUpPOAHON cpenoi, Ui TOBBIIEHHS YPOBHS SKOJOTMYECKOW KYIBTYPbI, OCO3HAHUS



r7100aNbHOr0 XapakTepa AKOJIOTMYECKHX MpoOieM U IMyTed HX peIIeHHs MOCPEICTBOM METOIOB XHMUH,
OKOJIOTMYECKOI'0 MBINUJICHHUA, YMCHHA PYKOBOACTBOBATHLCA HM B HO3HaBaTeJ’IBHOfI, KOMMYHPIKaTI/IBHOﬁ u
COLIMAJIBHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocrase MCTANpCAMETHBIX PE3YJIbTATOB BbLIACIAKOT 3HAYUMBIC IJIA q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA
oOlIeHayYHbIC MOHATHS (3aKOH, TEOPHs, MPUHIIMII, TUIIOTE3a, (aKT, CHCTEeMa, MPOLECC, IKCIIEPUMEHT U Jp.),
KOTOPBIC HCIIOJIB3YIOTCA B CCTCCTBCHHO-HAYYHBIX y‘IC6HBIX npeaMeTrax W IO3BOJJAKOT Ha OCHOBC 3HAHUU U3
3TUX NpeAMEeTOB (OPMHPOBATH IPEACTABICHUE O IEIOCTHOM HAay4YHOM KapTMHE MHpa, W YHHUBEPCAJIbHbBIE
ydeOHble JAeHCTBUs (IIO3HaBaTeNbHbIE, KOMMYHUKAaTHBHBIC, pPETYIATUBHBIE), KOTOpble 00ECHEUHBAIOT
(opMHpOBaHIE TOTOBHOCTH K CAaMOCTOSATEIILHOMY IUTAHUPOBAHHIO U OCYIIECTBIICHUIO YUeOHOH JIesTeIbHOCTH.

Ilo3naBaTenbHbIC yHHBepPcalbHbIe YueOHbIe JeliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

YMEHUA HCIIOJIb30BATh HpI/IéMI)I JIOTUYECKOIr'0 MBINUICHUA TPU OCBOCHHUU 3HAHWM: PacCKpbIBaThL CMBICII
XUMHYECKUX IIOHATHI (BI)II[C.HSITI) HUX XapaKTCPHLIC IIPU3HAKH, YCTAHABJIMWBATH B3aUMOCBA3b C APYrUMH
HOHSITI/ISIMI/I), HUCITIOJIB30BaTh IMOHATHUA IJIA OOBSICHEHHS OTACIBbHBIX (I)aKTOB u HBHCHHﬁ, BBI6I/IpaTB OCHOBAaHHUA U
KpUTCpUU JIs1 KHaCCI/I(i)I/IKaHI/II/I XUMHYECCKHUX BCIICCTB U XUMHYCCKUX peaKuHﬁ, YCTaHaBJIMBAaTb MMPUYUHHO-
CJICACTBCHHBIC CBA3U MCKIAY o0beKTaMH HN3YUCHHA, CTPOUTH JIOTHMYCCKUC PACCYXKIACHUA (I/IHJIYKTI/IBHI)IC,
ACAYKTHUBHBIC, 110 aHEUIOFI/II/I), JA€JIaTh BBIBOJABI U 3aKJIIIOYCHU A,

YMCHUEC NPUMCHATL B IMPOLECCC IMMO3HAHUA ITOHATUSA (HpeI[MeTHI)Ie 4 MeTaHpeI[MCTHLIC), CHUMBOJIMYCCKHEC
(3HaKOBI>Ie) MOJ€IHN, UCTTIOJIb3YEMBIC B XMMUH, HpeO6pa30BBIBaTB IHUPOKO IMIPUMCHACMBIC B XUMHUU MOJICJILHBIC
NPEJCTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI 3JIEMEHTa), XUMHUYeckas (GopMyna ¥ ypaBHEHHE XUMHYECKOMH
pC€akuuu — IHIpu PCIICHUHN y‘Ie6HO-H03HaBaTeHBHBIX 3agad, C y‘IéTOM OTHUX MOACIBHBIX Hpe)ICTaBJ'ICHI/Iﬁ
BBIABJIATD U XAPAKTCPHU30BATHL CYHICCTBCHHBLIC MPHU3HAKU H3YYACMbBIX 00BEKTOB — XMMHUUYECKHUX BCIIIECCTB H
XUMHYCCKHUX peaKHHﬁ, BBISABJIATH O6HII/I€ 3aKOHOMCPHOCTH, TPUYUHHO-CJICACTBCHHLIC CBA3HU U MPOTUBOPCYUS B
HN3Yy4JaCcMbIX MTPOHECCaX U ABJICHUAX.

Ba3oBble nuccienoBarebckue 1eiCTBUS:

YMEHHME HCIOJIB30BaTh IOCTaBICHHBIE BOIPOCHI B KAa4eCTBE WMHCTPYMCHTA IO3HAHMS, a TAaKXKE B
KaueCTBE OCHOBBI JUI ()OPMUPOBAHUS THIIOTE3BI 10 MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUM;

IpUOOpETEeHHE OMbITa 10 IUIAHWPOBAHUIO, OPTaHU3AllMU U HPOBEACHHIO YYEHUUYECKUX SKCIEPUMEHTOB,
yMeHHe HaOJI0/IaTh 32 XOA0M TIporiecca, MPOrHO3UPOBaTh Pe3yiabTar, (HOpMyINpOBaTh 00OOIICHHSI W BBHIBOJIBI
0 pe3ysIbTaTaM MIPOBEIEHHOIO OIBITA, UCCIIEAOBAHNUS, COCTABIIATH OTUET O MPOJIETIaHHOM pabdoTe.

Pa6ora ¢ undopmanmeii:

yMeHHE BBIOMpaTh, AaHAIU3UPOBAaTb W HHTEPIPETUPOBATh HH(OpPMAIMIO pa3iIUuHBIX BUAOB U (opM
IPEACTABICHUS, IOMYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAs JINTEpAaTypa XUMHUYECKOIO
COZIEpXKAHUs, CIpaBOYHbIE MocoOMsA, pecypchl VHTepHeTa), KpPUTHYECKU OLEHHUBATh NPOTHBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(OpMAIIHIO;

yMEHHE TPHUMEHATh pa3IM4yHble METOAbl M 3alpochl INpH MOUCKe U oTOope HHpoOpMauu U
COOTBETCTBYIOILMX JAHHBIX, HEOOXOAUMBIX JJS BBHINOJHEHUS Y4YeOHBIX M IIO3HABAaTENbHBIX 3ajad
OnpesieNIEHHOro THIA, NPHOOPETEHNE ONbITa B 00JIACTH UCIOIb30BAaHUA MH(POPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, OBIaJeHHE KyJIbTYpOH aKTMBHOI'O HCIIOJIb30BAaHMS PpAa3IMYHBIX IOUCKOBBIX  CHCTEM,
CaMOCTOSITENbHO BHIOMpaTh ONTHMAIbHYI (OpMY MpEeACTaBICHUS MHGOPMALMU M WIIIOCTPUPOBAThH 3aJaul
HECJIOKHBIMU CXE€MaMHU, AUarpaMMamMu, rpaukyu 1 UX KOMOUHAIUAMY;

yYMEHHE HCII0Ib30BaTh U aHAJIU3UPOBATh B X0JI€ yueOHOI, NCClIeI0BATENILCKON eATeIbHOCTH NH(DOpMaInIo
O BJIMSTHUU MPOMBIIUIEHHOCTH, CEJIbCKOT0 X0351iCTBa, TPAHCIIOPTA Ha COCTOSIHUE MTPUPOIHON CPEebl.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

YMEHHMs 3aJaBaTh BOIPOCHI (B XOJe Auanora M (WIM) AUCKYCCHU) MO CYIIECTBY OOCYXKIAeMOH TEMBI,
(bopMyIMPOBaTh CBOM MPEIOKEHHSI OTHOCUTEILHO BBIIOJIHEHUS MPEUIOKEHHOI 3a1auH;

YMEHHMS MIPEACTABIATD MOTY4EHHbIE PE3YJIbTaThl T03HABATENbHON AEATEIBHOCTH B YCTHBIX M MUChbMEHHBIX
TEKCTax; AeJaTh MPE3EHTALUIO PE3yJIbTaTOB BHINOIHEHUS] XMMUYECKOT0 SKCIIEpUMEHTa (71a00paTOPHOTO OIbITA,
71a00paTOpHON pabOoTHI MO UCCIIET0BAHUIO CBOWCTB BEIECTB, YU€OHOTO IPOEKTA);

yMeHHMA y4eOHOro COTPYAHHYECTBA CO CBEPCTHMKaMH B COBMECTHOW ITO3HABaTEIbHOH W
UCCIIEI0BATENbCKON eATENbHOCTH MPU PEIIEHHH BO3HUKAIOIINX MPOOIeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB
U COTJIaCOBAHUS MO3UIMH (00CYXIeHUs, 0OMEH MHEHUSAMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIMS COBMECTHBIX
TeNCTBUH, OIIpeaeneHre KPUTEPHEB MO OLIEHKE KayecTBa BHIMOIHEHHOH paboThI U ApyTHe).

PeryasiTuBHbIe YHHBepcaJIbHbIe Y4eOHbIe NelicTBUSA:

YMEHHE CaMOCTOATEIBHO ONPENENATh LEIU  JAEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIUPOBaTh W TPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JIESTEIBHOCTb, BBIOMpaTh Haubojee



3¢ deKTUBHBIEC CIIOCOOBI PEHICHUS] YUCOHBIX W MMO3HABATENBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIIATH WU
KOPPEKTUPOBATh IIPEMIOKEHHBIM AJTOPUTM JCHCTBUM IIPU BBIIOJHEHUU 33JaHUNA C Y4ETOM I1OJy4YEHUs
HOBBIX 3HaHUN 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEAKIIHIX, OIICHHBATh COOTBETCTBHE MMOJTYICHHOTO
pe3yiibTata 3asBJICHHOM UEJIM, YMEHHE HCIIOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, NPEIaracMbie B
YCIIOBUH 3aJaHUN.
NPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX Pe3yNbTaTOB 10 OCBOCHHIO 00S3aTENBLHOTO COJIEPKAHUS, YCTAHOBICHHOTO
JTaHHOU (enepalibHON paboyeil MporpaMMOi, BBIIEISIFOT: OCBOSCHHBIC O0YJAIOIIMMHUCS HAydHBIC 3HAHUS,
YMEHHS B CIIOCOOBI JIeUCTBUH, crienuduueckue sl MPeAMETHON 00JacTH « XUMUsD, BUIBI JICATCIbHOCTH
M0 TIOJTYYCHUIO HOBOTO 3HAHWS, €ro WHTEPIPETalid, MpeoOpa3oBaHUI0 M NMPUMECHEHHIO B Pa3jIMUHBIX
Y9eOHBIX M HOBBIX CUTYaITUSX.

K koHiy oOyueHus B 8 kjacce mpeIMeTHBIC pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPakaTh

c(hOPMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHIA:
PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHATHI: aTOM, MOJIEKYJa, XUMHUYECKUN DIIEMEHT, MPOCTOe
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS M HEOJHOPOJHAS), BAJICHTHOCTb, OTHOCHUTEIIbHAS
aTOMHAsi M MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Jis
XUMHUYECKOTO OJJIEMEHTa B COCIWHEHUU, MOJIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb,
ANEKTPOOTPHUIATEIHLHOCTD, CTENIEHb OKUCIICHUS, XUMUUYECKasl PeaKius, KIacCu(UKaIUs peakiuil: peakiiuu
COCIMHEHUS, PEAKIIUU PA3JI0KEHUS, PEAKINU 3aMEIEeHUs, Peakluu OOMEeHa, 5K30- M IHJIOTEPMHUYECKUE
peakIuu, TErI0BOr 3PGEKT peakIuu, siApo aToMa, IEKTPOHHBIN CI0W aTOMa, aTOMHAasi OpOUTalb, PaInyC
aToMa, XUMUYECKas CBsI3b, MOJISIPHAS W HETMOJSPHAs KOBAJICHTHAsl CBsI3b, MOHHAS CBS3b, MOH, KaTHOH,
aHWOH, PaCTBOP, MaccoBasi J0Js BeniecTBa (MPOIIEHTHAs KOHIIEHTPAIHs) B PaCTBOPE;
WJUTFOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMMOHITHI M IPUMEHSITh 3TU TOHSATHS MPU OTIMCAHUH
BEILIECTB U UX IIPEBPAILCHUN;
HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS COCTaBIICHUs ()OPMYIT ¥ YPaBHEHUN XUMUYECKUX PEAKITUH;
OTIPEJIeNIATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEANHEHUSAX, CTEIIEHb OKHUCICHUSI JIEMEHTOB B
OMHAPHBIX COENWHEHUSX, NPUHAJICKHOCTh BEIIECTB K OMNPENeNIEHHOMY KIJIAcCy COEOUHEHHH o
dbopmynam, BUJ XUMUYECKOH CBSA3H (KOBAJICHTHAS U MOHHASI) B HEOPraHUYECKUX COETMHEHUSX;
packpbiBaTh cMbica [lepuonnueckoro 3akona JI.M.MenneneeBa: AEMOHCTPUPOBATH TMOHUMAaHHE
MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT WX IMOJIO)KEHHS] B CUCTEME, 3aKOHOB
COXpaHEHUsI MACCHI BEIIECTB, IOCTOSHCTBA COCTABA, AaTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTapo;
OMHCHIBATh U XapakTepus3oBaTh TaOnuuyHyio (opmy I[lepronnyeckoil cucTeMbl XMMHUYECKUX DJIEMEHTOB:
pasnuyath MOHSATUS «JIaBHas moarpymma (A-rpynma)» u «nobounas noxarpynmna (b-rpymma)», manbie u
00JbIIME TEepUOJIbl, COOTHOCUTH 0003HaYeHHs, KOTOpble uMeroTcst B Tabnuie «llepuonuyeckas cucrema
xumudeckux simeMeHToB J[. M. MenneneeBa» C 4YMCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsiji sjpa, OOIIee YUCIO SJIEKTPOHOB U paclpeaesieHHe HX IO
AIIEKTPOHHBIM CJIOSIM);
KJIACCU(UIIMPOBATH XUMUYECKHIE JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUYECKHE PEaKIHH (TI0 YUCITY
U COCTaBY YYaCTBYIOLIUX B PEAKI[UU BEIIECTB, MO TEIULIOBOMY AP (HEeKTY);
XapaKTepu30BaTh (OMUCHIBATh) 00IINE XMMHUECKHE CBOWCTBA BEILIECTB Pa3IMUHBIX KJIACCOB, MOATBEPKAAS
ONMCaHUE NIPUMEPAMH MOJIEKYIISIPHBIX YPABHEHUN COOTBETCTBYIOLUIUX XUMHUECKUX PEAKIIMIA;
MIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HMX KAay€CTBEHHOIO COCTaBa, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUM B Pa3IMUHBIX YCIOBUSIX;
BBIYUCIISTH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JOJII0 XUMHYECKOTO
aneMeHTa 1o GopMyae COeTUHEHHs, MAacCOBYIO OO BEIIECTBa B PAaCTBOpPE, MPOBOJAUTH PACUETHI IO
YPaBHEHUIO XUMUYECKON peaKklny;
MIPUMEHATh OCHOBHBIE OIEpallid MBICIUTEIBHON JESITENbHOCTU — aHajlu3 W CUHTE3, CpaBHEHUE,
00001IeHNe, CUCTEeMATH3AINI0, KIACCU(UKAIIMIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3eU — s
W3Y4YEHUsI CBOMCTB BEUIECTB W XUMHUYECKUX pEAKIUH, E€CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOI0/IeHNEe, U3MEPEHNE, MOICIUPOBAHNE, YIKCIIEPUMEHT (peabHBINA U MBICIICHHBIH);
ClieIOBaTh MpaBWJIaM TOJH30BAHUS XMMHUYECKOW MOCYI0W W JabOpaTOpHBIM 00OpYIOBaHUEM, a TaKKe
MpaBWJIaM OOpAIICHHsI ¢ BEIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMH 10 BBITIOJHEHHIO JIA0OPATOPHBIX
XMMHYECKUX OTBITOB MO TOJYYCHUIO M COOMpaHHMIO Ta3000pa3HBIX BemIeCTB (BOJAOPOJa M KHCIOpPOAa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MacCOBOM J10JIe pacTBOPEHHOTO BEIECTBA, MJIAHUPOBATH U



MPOBOJIUTh XMMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOUYEH M KUCJIOT C MOMOILIbBIO
WHIUKATOPOB (J1akMyc, (heHoTanerd, METUIOPaHK U IPYTHE).

K koHiy oOyueHus B 9 kJjacce mpeIMeTHBIC Pe3ysbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTD y OOyHAIOIIUXCSA YMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX TIOHATUM: XUMUYECKUM 3JIEMEHT, aToM, MOJIEKysa, HOH,
KaTHOH, aHUOH, IIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTD, 3JIEKTPOOTPULIATENbHOCTD, CTEIIEHD
OKHUCJICHHS, XMMHYECKasi PEAKIHsI, XUMHUYECKas CBs3b, TEIUIOBOM 3(deKr, Moiab, MOJSAPHBIA O00BEM,
pacTBOp, AJIEKTPOJUTHI, AJIEKTPOJUTHYECKAs IUCCOLMALMS, PEAKIUM HOHHOTO OOMEHa, KaTajlu3arop,
XUMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTUMbIE PEAKIUU, OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
peaKIuu, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCICHIUE U BOCCTAHOBJICHHE, AJZIOTPOIHS, aM(pOTEPHOCTh, BUT
XUMHUYECKON CBSI3M, KPUCTAJUIMYECKAs PEMIETKA, KOPPO3Usl METAIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOUH
peakuuu, npenenbHo ponycrumas konuentpanus [1JIK BemwecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHSTh 3TH TOHSTHS MPU ONTUCAHUU
BEILIECTB U UX IIPEBPAILCHUN;
WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY JJISI COCTaBIICHUsI (JOPMYJT BEIIECTB M YpaBHEHUHN pPeaKIlnii;
OTIPENICTISATh BAJCHTHOCTh M CTENEHb OKHCICHHUS XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX PAa3IUYHOTO
COCTaBa, NPHUHAJUIEKHOCTh BEUIECTB K OINpENeNEHHOMY KIacCcy COeIMHEeHUuN 1o ¢dopMynaMm, BUL
XUMUYECKOH CBSI3M (KOBAJEHTHAs, HOHHAS, METAUTUYECKAs1) B HEOPTaHUUECKUX COCIMHEHUSIX, 3apsii HOHA
M0 XMMHYECKOW (opMylie, XapakTep cpelbl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX COCAWHEHUM, THUIT
KPUCTAJUTMYECKON peméTKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cMmbica [lepuoanueckoro 3akoHa JI. M. MeHneneeBa U I€MOHCTPUPOBATh €ro MOHUMAaHUE:
OTMCHIBATh W XapaKTepu3oBaTh TaOmuuHyro (Gopmy Ilepronnueckoid cUCTEMBl XHMHUYECKHUX DJIEMEHTOB:
pasnuyaTh MOHATUS «IaBHas noarpynna (A-rpynma)» u «nobounas noxarpynmna (b-rpymma)», manbie u
OOJIbIIIE TIEPUOJBI, COOTHOCHUTH OOO3HAYECHHS, KOTOPHhIE HWMEIOTCS B TMEPUOJUYECKONW Tabmuie, ¢
YUCJIOBBIMH XapAKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsij sijipa, olrnee
YHCIIO JIEKTPOHOB M pacHpeesIeHne UX MO 3JIEKTPOHHBIM CJI0AM), OOBIACHATH 00ILIMEe 3aKOHOMEPHOCTHU B
W3MEHEHUH CBOWCTB 3JIEMEHTOB U MX COCAMHEHUM B MPENENax MajblX NEPHUOJOB M IJIaBHBIX MOATPYIII C
YUYETOM CTPOCHUS UX aTOMOB;
KJIaCCU(UIIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHNYEeCKHe BEIIEeCTBA, XUMUUYECKHE PEaKIUH (TI0 YUCITY
U COCTaBYy YYAaCTBYIOUIMX B pEaKLUWU BEUIECTB, MO TEIJIOBOMY 3((deKTy, Mo H3MEHEHMIO CTeneHei
OKHUCJICHUS XUMHYECKUX JIEMEHTOB);
XapakTepu30BaTh oOlIMe U cHeru(uueckue XUMHUYECKHE CBOMCTBA MPOCTBIX M CIIOKHBIX BEIECTB,
MOATBEPIK/1ast IPUMEPAaMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMYECKUX PEAKLIUN;
COCTaBJISITh YPAaBHEHUS SJIEKTPOJMTHUYECKOW JMCCOLMALMM KHUCIOT, IIEJIOYEed M COJIEH, IOJHBIE U
COKpalEHHbIE ypaBHEHUS peakluil HOHHOrO OOMEHa, YpaBHEHHUS peakuui, MOATBEPKAAIOIINX
CYILLECTBOBAaHUE T'€HETUYECKON CBSI3U MEXK/y BEILIECTBAMU PA3JIMYHbIX KJIACCOB;
pacKpbIBaTh  CYLIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA IOCPEICTBOM  COCTaBIICHUS
AIIEKTPOHHOTO allaHCca 3TUX PeaKLUi;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT HMX CTPOEHHUS, BO3MOXXHOCTU NPOTEKAHMS
XUMUYECKUX IPEBPAILLECHHI B pa3JIMUHbIX YCIOBUSIX;
BBIYUCIISTH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JOJI0 XUMHYECKOTO
aneMeHTa 1o ¢GopMyae COCOUHEHHs, MAacCOBYIO JOJIO BEIIECTBa B PAaCTBOpPE, MPOBOJAUTH PACUETHI IO
YPaBHEHUIO XUMUYECKON peaKklny;
coOnrofaTh MpaBWiia TMOJIb30BAHMSA XMMHUYECKON TMOCyIoM W 1abopaTOpHBIM 00OpYyIOBaHHEM, a TaKXKe
mpaBmiia oOpalleHusl C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHU MO BBITIOJHEHUIO JIAOOPATOPHBIX
OTIBITOB IO MOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO rasa);
MPOBOJIUTHh PEAKIIMM, MOATBEP)KIAIOIINE KAUYECTBEHHBIM COCTaB PA3NMUYHBIX BEIIECTB: pPacClO3HABaTh
OTIBITHBIM MYTEM XJIOPUI-, OpOMHJI-, HOTU-, KapOOoHaT-, hocdart-, cCUITUKAT-, CyIb(ar-, THAPOKCUI-UOHBI,
KaTHOHBl aMMOHMS W HMOHBl HW3Y4YEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKHUX BEIECTB;
MPUMEHATh OCHOBHBIE OIEpallid MBICIUTENbHON JESITENbHOCTU — aHajdu3 W CHUHTE3, CpaBHEHUE,
00001IeHNe, CUCTEeMATU3aIUI0, BBHISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3eW — ISl M3y4YeHHs] CBOWCTB
BEIIECTB U XMMHUYECKUX PEaKIIHii, €CTeCTBEHHO-HAYUYHbIE METOJIbI TIO3HAHMS — HAONIO/IEHUE, U3MEPEHHE,
MOJENUPOBAHUE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoauuecTBo yacoB
HaumeHnoBaHue pa3ejioB U TeM DJIeKTpOoHHbIE (HU(PPOBBIE)
Ne n/n NMPOrpaMmblI Bcero Konrpoaruere Hpakriyeckue o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pa3nea 1. [lepBoHayajibHble XHMHYECKHE MOHATHS
11 XuMuUs — BakHas 00JIaCTh €CTCCTBO3HAHUS 5 5 bubnuorexa [JOK
) Y MPAKTUYECKOU JESITEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
bu6morteka [IOK
1.2 | BemecTBa M XUMUYECKUE pPEaKIIUN 19 1 https://m.edsoo.ru/7f41837c
Hroro no pazgeny 24
Paszpnen 2. BaxHeilune npeacTaBuTe M HEOPraHMYECKUX BELECTB
bu6moreka [IOK
2.1 | Bo3ayx. Kucnopo. [Torstre 06 okcumax 4 https://m. edsoo.ru/7f41837c
bu6moreka [IOK
2.2 | Bomopon.IlousTHE O KUCIOTaX U COJISX 9 1 https://m. edso0.ru/7f41837c
bu6moreka [IOK
2.3 | Bona. PactBopsl. [lonsiTre 06 ocHOBaHUAX 8 1 1 https://m. edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 13 1 1 bubnuoreka [IOK
' COEIMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 34

Pasznen 3. Ilepuoauyeckuii 3axoH u [lepuoguveckas cucrema xumuueckux 1eMenToB /. U. MengesieeBa. CtpoeHne arToM0B. XUMH4YeCKasi CBA3b.

OKHCINTENHLHO-BOCCTAHOBHTEIbHDBIE pPeaKIuu

[Tepunoanueckuii 3akon u [leproandeckas

bubmuoreka [JOK

3.1 | cucrema xummudeckux snementoB . W. 6 httos-//m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma Ps.Hm. :

39 Xumuueckas cBsizb. OKMCIUTEIBLHO- 4 1 bubmuoreka [JOK

' BOCCTAHOBUTEJIbHBIE PEAKIIMHI https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK

Hroro no paspery 10 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 0 Bubmzorexa LIOK

P p https://m.edsoo.ru/7f41837¢c

OBHIEE KOJIMYECTBO YACOB I10 68 4 5

INPOI'PAMME
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9 KUIIACC

KoaundecTBO 9acoB

Ne DJIeKTpOHHbIe (I (POBbBIE)
HaumeHnoBaHue pa3/ejioB U TeM MPOrPaMMBbl KoHTpoJibHbIE IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nes 1. BemecTBo U XMH4yecKkne peakuun
11 [ToBTOpEHue U yriyOiieHne 3HaHU OCHOBHBIX Pa3/IeoB 6 1 bubnuorexa [JOK
' Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakLuil 4 bubmorexa [JOK
' https://m.edso0.ru/7f41a636
13 DNEKTPOTUTHYECKAs JUCCOIMAIINS. XUMUYECKUE PEAKITUN 6 1 bubnuorexa [JOK
' B pacTBopax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 16
Paznea 2. Hemera/uibl U MX COeIMHEHU S
21 OO6mrast XxapakTepucTHKa XuMudeckux aneMeHToB VIIA- 3 1 bubmuorexa [JOK
' rpynnsl. I'agoreHst https://m.edsoo.ru/7f41a636
29 OO6mrast xapakTepuCTUKAa XUMHUUECKHX 1eMeHTOB VIA- 5 1 bubmuorexa [JOK
' rpynnsl. Cepa u €€ coeuHeHus https://m.edsoo.ru/7f41a636
23 OO6mrast XxapakTepUCTHKAa XUMHUUYECKHUX AIeMeHTOB V A- 10 bubnuoreka [IOK
' rpynnsl. A30T, Gochop U uX coeAMHEHUS https://m.edsoo.ru/7f41a636
OO6mrast XxapaKTepuCTUKAa XUMHUUECKHX 1eMeHTOB IV A- bubnuoreka [IOK
24 . 9 1 2 _
rpyIIbl. YTIEpoa U KPEMHHUIN U UX COCAMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 27
Paznen 3. Mera/liibl M X COeANHEHUS
. bu6mmoreka [JOK
3.1 Obmye cBolCTEA METAIIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxxseme MeTaJUIbl 1 UX COSIUHEHUS 16 1 2 https://m.eds0o.ru/7f41a636
Utoro no pazneny 20
Pa3nes 4. Xumus u okpy:Kapomas cpeaa
4.1 BemiectBa 1 MmaTepuainbl B )KM3HU YEJIOBEKa 3 bubmiorexa HOK
' https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PeszepBHoe Bpems 2 bubmiorexa [JOK
P p https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68 4 6
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC

KoaudecTBo 4acoB

Ne Tema vooKa K I IInanupyemas | ®akrudeckas JJeKTPOHHbIe HU(POBLIE
n/n P Bcero OHTPOJBHLIC LIpAKRTHICCKUE | 1 apg HU3yUeHHsl | 1aTa U3ydeHHsI00pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bub6mmoreka [{OK
yesioBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 | [onsaTue o MeToaX TO3HAHUS B XUMUHU 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d227¢e
[IpaxTueckas padota Ne 1 «[IpaBuia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 1 bubnuorexa [JOK
oOpartieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecH. CriocoObl 1 bu6moreka [IOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
5 cwecet (na npiepe outon nosapensoli 1 ) Bu6mnorexa LIOK
puMep p https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [IOK
6 | Atomst i MoneKyiI 1 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 | IlpocThlie U CIIOXKHBIC BEIIECTBA 1 bubmiorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
10 | ATOMHO-MOJNEKYISIPHOE yUECHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
| e oo | Bt LOK
PMYJTa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHMYECKHX IIEMEHTOB
12 | macea. Ormourenman woroymmpen | 1 Bu6miorera LIOK
' yp https://m.edsoo.ru/ff0d323c
Mmacca.
13 MaccoBast 107151 XHMUUYECKOTO 3JIEMEHTA B 1 bubnmoreka [JOK

COCAMHCHUU

https://m.edsoo.ru/ff0d350c¢
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14 Pemenue 3amaq no reme "MaccoBas 10714 bubmuoreka [JOK
XUMHYECKOI'0 JJIEMEHTA B cOeAUHEHNN" https://m.edsoo.ru/ff0d350c
15 Pemenue 3amaq no reme "MaccoBas 10714 bubmuoreka [JOK
XUMHYECKOI'0 JIEMEHTA B cOeAUHEHNN" https://m.edsoo.ru/ff0d350c
16 KomnnuectBo BemecrBa. Mosbs. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
17 Pemrenne 3agau mo reme "Konuyectna bubnuorexa [JOK
BemecTBa. Moub. MossipHast macca" https://m.edsoo.ru/ff0d37fa
18 Pemenne 3agau mo reme "KommaecTsa bubmmoreka [{OK
BemiectBa. Mosnw. MonsipHast macca' https://m.edsoo.ru/ff0d37fa
du3nYecKue U XUMUICCKHUE SIBIICHUSI.
Xumnueckas peakuus. [Ipu3naku n bubnuorexa [JOK
19 :
YCIOBHUS TPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/ff0d3al6
peakuui
20 3aKOH COXpaHEHHS MACChI BEIIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Kiacc a ec €aKIui
| s s et B LOK
A - P ’ m ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
Knaccudukanms XuMU4eCKuX peakimil
22 | (coe I/II—?;HI/IHH A3JI0KCHUS 3a1\I;e eHHI/Iﬂ bubmiorexa HOK
A - P ’ m ’ https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
23 O06o00meHNEe U CHCTEMAaTH3allusl 3HAHUH. bubnuoreka [JOK
IToaroroBka Kk KOHTPOJILHOM padoTe Nel https://m.edsoo.ru/ff0d40c4
24 KontponbHas padorta Nel o teme bubnunoreka [JOK
«BelllecTBa U XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
B — .C .
g | oy s e, G s o LOK
posL p https://m.edsoo.ru/ff0d448e
BemectBo. O30H
C 0
2 | oo onyse e, BuGnonss LOK
https://m.edsoo.ru/ff0d497a
KHCJIOPO/JIa.
bu6mmoreka [JOK
27 | Ilonstue 06 okcuaax. Homenknarypa. https://m.edsoo.ru/ff0d4614
28 | Ilonstue 00 okcuax. Homenkarypa. bubmorera [JOK

https://m.edsoo.ru/ff0d4614
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29

Boiopos — aneMeHT u mpocToe BEIIeCTBO
HaxosxeHue B npupoie ¥ NIpuMEHEHueE,
noJtydeHue, PU3NISCKUE M XUMUICCKIE
CBOICTBA.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

30

TloHgaTHE O KHUCIIOTAaX U COJISIX

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d50d2

31

TloHdaTHE O KHUCIIOTAaX U COJISIX

bubmmoreka [{OK
https://m.edsoo.ru/ff0d50d2

32

[IpakTueckas padora Ne 3 o Teme
«[Tomyuenne u cobupanue BoI0poia 1
KHACJIOPOa, U3yIeHHE UX CBOMCTBY.
OCHOBHBIE OTIUYUS

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4f42

33

Monsipabiit 00b€M ra3oB. 3akoH ABOTaAPO
Brruncaenus 00n€Ma, KOJIMYeCTBA
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA TN 00BEMY

bu6moreka [IOK
https://m.edsoo.ru/ff0d542e

34

Brruncnenus o06EMOB ra3oB 1o
YpaBHEHHUIO PEaKIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHUI I'a30B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

35

Brranciienust 006EMOB ra3oB 1o
YPaBHEHHIO PEAaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUH ra30B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

36

BrrunciieHus koau4decTBa, MacChl U 00beMs
BEIIIECTBA 10 YPABHCHUAM XUMHUYCCKUX
peakui

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

37

BrrunciieHus koau4decTBa, MacChl U 00beMs
BEIIECTBA 0 YPAaBHEHHSIM XUMUYECKUX
peakiui

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

Bopa. ®u3znueckue U XMUMHUECKUE

bubmuoreka [JOK

38 CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

39 CocraB ocHoBaHui. [TonsTHe 00 bubmuoreka [JOK
HWHJIMKAaTOpax https://m.edsoo.ru/ff0d59e2

40 CocraB ocHoBaHui. [TonsTHE 00 bubmuoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurtens. Hackimennsie u Bumorexa 1IOK

41 | HeHacChIIIEHHBIC PACTBOPHL. MaccoBas A0S

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40
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Brrunciaenne MaccoBOii JI0JIM BEIIESCTBA B

bubmuoreka [JOK

42 pacTBope. https://m.edsoo.ru/ff0d4dd0
B CJICHME MacCChl BEIlleCTBa
43 HII));/II;I/CI)TJ;B}JIIgHI/II/; paI():ITiOI[l)Ia oTH]i)eigJ;IIeHHoﬁ bubmorexa LLOK
N https.//m.edsoo.ru/ff0d4dd0
MacCOBOM JIOJIH.
[IpakTtuyeckas padora Ne 4 o teme
44 «IIpuroToBieHne pacTBOPOB C bubnuorexa [JOK
ONpeAENIEHHON MacCOBOM 10EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
45 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
«Kucmopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
16 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenne €CKHE CBOMCTBA
47 KH;}ZIT}IIE;IX i:g(i?{ilxl;ﬂaMgoﬁe;imx bubmrorexa [JOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
48 OcHoBaHusI: cOCTaB, KIaccuuKanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
49 [Tonydenune n XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
N bubmuorexa [JOK
50 | O6o6mIeHNE U cUCTeMaTH3als 3HAHUT https://m.edsoo.ru/ff0d67ca
51 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
59 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
53 Conu (cpemHue): cocTaB, HOMEHKIATYpa, bubnunoreka [JOK
Kiaccuukanus https://m.edso0.ru/00ad9474
54 | [lonmyueHne U XUMUYECKHE CBOMCTBA COJIEH bubmiorexa [IOK
https://m.edsoo.ru/00ad9474
. bu6mmoreka [JOK
55 | O6o0mIeHne U cucTeMaTU3alus 3SHAaHUM https://m.eds0o.ru/00ad9474
56 I'enernyeckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
57 IIpaktuyeckas padora Ne 5. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/Jia4 IO TCMC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI)

KonTtponrsHas padota Ne3 mo teme

58 | "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 bubmorera [JOK
o https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIacCUpUKAIIIT
XUMUYECKUX 3JIeMEeHTOB. [loHsTrEe 0
5g | [PYIIIax CXOIHBIX DIIEMEHTOB. 1 bubnuorexa [JOK
[Tepuonnueckuii 3akoH u [lepuoandeckas https://m.edsoo.ru/00ada52c
CUCTEMa XUMHUYECKUX 3emMeHToB [[. U.
MenneneeBa
60 Crtpoenue atomoB. CoCTaB aTOMHBIX sIZIEP. 1 bubnuorexa [JOK
N3o0T0mB! https://m.edsoo.ru/00ada342
o | oo e e o B 10K
PHO ) https://m.edsoo.ru/00ada6hc
N. Menpeneena
[Tepuomapl, TpynIbl, TOATPYIIIIHL.
62 XapakTepuCTUKa XMMHUYECKOTO 3JIEMEHTA 1 bubnuoreka [IOK
I10 ero mnoJioxeHnuro B Tadaume /1. U. https://m.edsoo.ru/00ada52c
Meuneneena
DJIEKTPOOTPUIIATETHLHOCTh aTOMOB bubnuoreka [IOK
63 1 .
XUMHUYECKUX AJIIEMEHTOB. https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 | Crenenn oxmcemms 1 https://m.edsoo.ru/ff0d61c6
bu6mmoreka [IOK
65 | Monnai xummaccKas CBA3h 1 https://m.edsoo.ru/00adae28
66 KoBanenTHas nosisipHas 1 HeNnoJisipHast 1 bubnunoreka [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
67 KounTponsnas padora Ne4 no teme 1 bubnunoreka [JOK
«CtpoeHne atoMa. XUMHUYECKasi CBA3bY https://m.edsoo.ru/00adb486
68 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC 1 bubmuoreka [JOK
peakuuu. OKUCIUTEIN U BOCCTAHOBUTEIH. https://m.edsoo.ru/00adb076
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoaudecTBO 4acoB

JJeKTPOHHBbIE HU(PPOBBIE

Ne HJ’[aHpreMaﬂ dakTnueckas
Tema ypoka KonTpoubnbie| IIpakTtuuyeckue o0pa3zoBaTejbHbIE
n/n Bcero AaTa u3y4eHHus1aTa u3y4eHust
padoThI padoTsI pecypcenl
1 [Iepnoanueckuit 3akoH. [lepnoanueckas cucrema 1 bubnuorexa [JOK
xuMmudeckux aneMmeHToB J[. . Meneneera https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 bubnuorexa [JOK
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B https://m.edso0.ru/00adb6b6
3 Knaccudukaius u HOMeHKIaTypa 1 bubnuoreka [JOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Byl XMuMUYECKOM CBSA3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
5 O060061eHre U cucTeMaTu3alus 3HaHuH. 1 bubnuoreka [IOK
[ToaroroBka k KOHTPOALHOM padote Nol https://m.edsoo.ru/00adbac6
KountpoabHaasg padora Nel o teme «IloBTopenue
6 | u J'Ip6J'IeHI/Ie l::HaHI/IfI OCHOBHEIX pa3 eJ'IOBpK ca 1 1 Bubmaorexa LIOK
Yry pasit M https://m.edsoo.ru/00adbac6
8 Kmaccay
7 Knaccudukanus XuMudeckux peakiuu 1mo 1 bubnuoreka [IOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
IToHATHE O CKOPOCTH XUMHYECKOH PEaKIINH.
8 | ®dakropsl BJII/I;IOHII/IC Ha CKO OCTBI:(HMEHeCKOfI 1 bubmiorexa HOK
P, P https://m.edsoo.ru/00adc28c
pEaKIMU U MOJOKEHUE XUMHUYECKOTO PaBHOBECHSI
9 | OxucnuTenpHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1 Bubmzorexa LIOK
p https://m.edsoo.ru/00adcade
10 | OxucnuTEnpHO-BOCCTAHOBUTEIBHBIE PEAKIIMH 1 bubmiorexa LHOK
p https://m.edsoo.ru/00adcade
TeopHs 3IeKTPOTUTHIECKOIN TUCCOLUAINN.
11 CHJIII),HHe u CJII:J.GBIC JJIEKT OJIIII/ITLI II/IIOHI:ILIC 1 bubmiorexa HOK
- p ’ https://m.edsoo.ru/00add448
yYpaBHEHUs peakLUii
XHUMHUYECKHE CBOMCTBA KMCJIOT Y OCHOBAaHHUH B
12 | cBere npencTaBieHUil 00 AMEKTPOITUTUIECKOI 1 Bubmzorexa LIOK
P P https://m.edso0.ru/00add5d8
JIUCCOIAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
N . bu6mmoreka [JOK
13 | npencrasnennii 06 HIEKTPOIUTHIECKOM 1

nuccoruanuu. [lonsarue o THUAPOJIN3C coJjient

https://m.edsoo.ru/00add8b2
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O0001IEeHUE U CUCTEMATU3ALIMS 3HAHUNA.

bubmuoreka [JOK

14
[ToaroroBka Kk KOHTPOJIBHOI padoTe No2 https://m.edsoo.ru/00adbac6
KonTpomnsnas padora Ne2 mo teme
15 <<3JIGII()T OHHTHpquKaSI UCCOLMALHS buGmiorexa [JOK
P A LA https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)
. bubmmoreka [{OK
16
O0o01IeHre U cCHCTeMaTH3alus 3HaHU ! https://m.edsoo.ru/00addd12
17 OO01mmas XxapakTepUCTUKA TAIOTCHOB. XUMUYECKHEC bubnuorexa [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
18 Xnoposojopoa. CossiHast KUCIIOTa, XUMUYECKUE bubnuorexa [JOK
CBOWCTBA, MOJYyYEHNE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
19 [IpaxTnueckas padora Ne 1 no teme «Ilomyuenue bubnuorexa [JOK
COJITHOM KHUCJIOTBI, U3yYE€HHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
O6mas xapaktepucTuka neMeHToB VIA-
rpynnsl. Kucinopoa. Cepa. AutoTporHbie
20 M]i)y;I/I(bI/IKaIII/II/I cpe 21,1 ngon( GHEIE cephl U eé bubumorexa LIOK
N Pl o PbI https://m.edsoo.ru/00ade64a
COCIIMHEHUH B MPUPOJIe. XUMHUYCCKUE CBOMCTBA
cepbl
CepoBonopo, cTpoeHue, pu3ndeckue u bubnuoreka [IOK
21 o
XUMUYECKHE CBOMCTBA. https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. DU3NUECKUE U XUMUYECKUE bu6mmoreka [IOK
22 .
CBOWCTBA. https://m.edsoo.ru/00adea28
Cepnast KUCIIOTa U €€ COJu, PU3NUECKUEe U
XUMHUYECKUE CBOMCTBA, MPUMEHECHHE. bubnuoreka [JOK
23 | TIpoMBIIUICHHBIH cI0CO0 MOTy4eHHs] CEPHOM https://m.edsoo.ru/00adea28
KUCJIOThI. XMMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaIolllel Cpeibl COSAMHEHUSMHU CEPBHI.
24 HpaE(TI/I‘IeCKa}I Pa60Ta Ne 2 no teme «M3yuenue https://m.edsoo.ru/00adea28
CBOMCTB CEpHOM KHCIOTHI»
OO1as XxapakTepUcTUKa AMEeMEHTOB V A-TPYIITIBL.
25 A3(])Ji ac11;) OCTpaHeHI/Ie B IIPUPOIE (I)I/I3I/IE}CII(-:IKI/IC bubmiorexa HOK
» pactipoctpart PHpOZE, https://m.edsoo.ru/00adeea6
Y XUMHYECKUE CBOMCTBA
26 AmMMUax, ero (pU3NYECKue 1 XUMUIECKHE bu6mmoreka [JOK
CBOMCTBA, ITOJIyYEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
27 A30THas KHCJIOTa, e€ PU3NUECKUe U XUMUYECKUe bubnuorexa [IOK

CBOMCTBA

https://m.edso0.ru/00adf306
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Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B
KayeCTBE MUHEPAJIbHBIX Y100pEHUH.

bubmuoreka [JOK

28
XHUMHUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpebl https://m.edsoo.ru/00adf518
COCIMHEHUSIMHU a30Ta

29 Beruncnenus o ypaBHEHHUM XUMHYECKUX bubnuorexa [JOK
peaKIui, eclii OJTMH U3 PEarcHTOB JaH B U30BITKE https://m.edso0.ru/00ade488

30 Beruncnenus 1o ypaBHEHUAM XUMHUYECKHUX bubnuorexa [JOK
peaKIui, eciii OJIMH U3 PearcHTOB JaH B U30bITKE https://m.edso0.ru/00ade488

31 Brruncienne MaccoBo#l A0JIM BbIXOJA TPOTYKTA bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adec8a

32 Brruncienne MaccoBo#l A0JIM BbIXOJA TPOTYKTA bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adec8a

33 dochop pusnueckre 1 XUMHUYECKHE CBOMCTBA, bubnuoreka [IOK
MTOJTy4EHUE https://m.edsoo.ru/00adf68a
Oxkcun pochopa (V) u pochopnas kucnora,

34 | (usnyeckue ¥ XMMHYECKHE CBONCTBA, BH6J_IHOTeKa HOK

https://m.edsoo.ru/00adfc20
MOJIy4YEHHE.

35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuoreka [IOK
(bM3UYECKHe U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u

36 | XMMHMUYECKHE CBOMCTBA. DKOJIOTHUYECKUE BH6J_IHOTeKa LOK

https://m.edsoo.ru/00adfebe
po0IIeMBl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (1V)

37 | VroipHas KUCIOTA U €€ COU BH6J.IHOTeKa HOK

https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padota Ne 3 o teme "Ilomydenue
bu6mmoreka [JOK

38
YTIEKUCIIOTO r'?aa. KauectBennast peakius Ha https://m.edsoo.ru/00ae027e
KapOOHaT-HOH

39 | llepBoHauaNbHbIC OHATHS 00 opraHMYecKux bubnnoreka [JOK
BEILIECTBAaX KAK O COEIUHEHUAX yriepoja https://m.edsoo.ru/00ae054e

40 IlepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEILECTBAX KAK O COCUHEHUAX YIriIepoaa https://m.edsoo.ru/00ae054e

41 | KpeMHuii v €ro coeauHEHUs BH6J.IHOTeKa HOK

https://m.edso0.ru/00ae080a
[IpakTuueckas pabota Ne 4. Pemenue
42 P P bubnmoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC
«BakHelnine HeMeTaIbl U X COSIUHEHUS

https://m.edso0.ru/00ae0bf2
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KonTpomnsnas padora Ne3 mo teme «BaxHeiimume

bubmuoreka [JOK

43 HEMETaJUIbl U UX COCTUHCHUSI» https://m.edsoo.ru/00ae0el8
OO01mas XxapakTepuCTUKa XUMUYECKIX JIEMEHTOB

44 | — METaIIoB. Merannuueckas CBS3b U bubmuoreka [JOK
METAJUIMYECKasA KPUCTAJUITMYECKAS PEIIETKA. https://m.edsoo.ru/00ae103e
Dur3nYECKUE CBOKMCTBA METAJJIOB

45 XuMHUYeCKHue CBOI?ICTUBa METaJIJIOB. } bubmmoreka [{OK
DNEKTPOXUMHUYECKUHN Psil HAPSHKEHUM METAJJIOB https://m.edsoo.ru/00ae1156
OO6mue cnocoOs! moy4eHus: MeTauioB. CIUIaBhl.

46 Beruncnenus mo ypaBHEHHUSIM XUMHYECKUX bubnuorexa [JOK
peaKuuid, €CIIM OJJUH U3 PEAreHTOB COAEPIKUT https://m.edsoo.ru/00ae1156
MIPUMECH

47 | TlonsTHE O KOPPO3UH METAILIOB bubmorexa [JOK

https://m.edso0.ru/00ael1278
bubmuorexa [JOK

48 | Hlenounsie MeTamL https:// m.edso;.I ru/00ael4b?2

49 | Oxcuzbl ¥ THAPOKCHU I HATPHS M KU BH6J.IHOTeKa HOK

https://m.edsoo.ru/00ael4b2

50 Illenoyno3eMeNnbHBIC METAIIBI — KAJIBIIUN 1 bubmuorexa [JOK
Maraui https://m.edsoo.ru/00ael5e8

51 | Baxwueiinue coeMHEHUS KaIbIUs bubunorexa LIOK

https://m.edso00.ru/00ael5e8

52 | O600IIeHNe U CUCTeMAaTH3aIHs 3HAHU https://m.edsoo.ru/00ae14b2

53 | JKécTkocTh BOJBI M CIIOCOOHI €€ yCTpaHEeHH s BH6J.1HOTCKa LHOK

https://m.edso00.ru/00ae1886

54 [Ipaktiueckas padora Ne 5 mo teme "XKEcTkocTh bubnunoreka [JOK
BOJIbl U METOJIbI €€ yCTpaHEHHUs" https://m.edsoo.ru/00aelae8

. bubmuoreka [JOK

o5 | Amomumnit https:// m.edsocl)l. ru/00aelc64

56 | AmdoTepHbIe CBOMCTBA OKCHIA U THAPOKCHIA Et?[?s?ﬁr%?:;igglléme 1064

bubnmuoreka [JOK

S7 | Kerezo https:// m.edsocl)_.[ ru/00ae1d86

58 Oxcupl, THAPOKCH B U conu xkene3a (1) u bubmuoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6

59 | OGoOuIenre U cUcTEMATU3ALMS 3HAHUM https://m.eds00.ru/00ae1750
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[Ipaktuyeckas padora Ne 6. Pemenue

60 | skcnepuMEHTANBHBIX 33124 [0 TEME 1 BH6J_IH0TeKa LHOK
. https://m.edsoo.ru/00ae3de8
«BakHeWIne METaUTBl M KX COCAMHCHUSD)
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
61 peaKIui, eciii OJJMH U3 PearcHTOB JaH B U30bITKE 1 bubnuorexa [JOK
WM COJEPKUT IPUMECH. BbIuncieHust MaccoBOM https://m.edso0.ru/00ae1750
JIOJTU BBIXOJIa IPOAYKTA PEaKIIHH
. bu6mmoreka [{OK
2
62 | O6o0OIIeHNEe U CUCTEMATH3AIHS 3HAHUHA 1 httos://m.edsoo.ru/00ae1750
KonTponsnas pabora Ne4 no teme «BaxHeiine bubnuorexa [JOK
63 1
MeTaJLIbl ¥ UX COSTMHEHUS https://m.edsoo.ru/00ael 750
64 BeniecTBa n maTepurainbl B MOBCEAHEBHOM KU3HU 1 bubmmoreka [IOK
YyeloBeKa https://m.edso0.ru/00ae3f50
65 | Xumuueckoe 3arps3HEHHE OKPYKAFOIIEH CPEIBI 1 bubmiorexa HOK
https://m.edso0.ru/00ae4270
66 Ponp xumMum B pelIeHnH 3KOJIOTHYECKUX 1 bubnuoreka [IOK
npooieM https://m.edso00.ru/00ae4270
67 Peseprubiit ypok. O6001IeHNE U CHCTEMaTH3aIIH 1 bubnuoreka [IOK
3HaHUHU https://m.edsoo.ru/00ae0d0a
68 Peseprubiit ypok. O6001IeHNE U CHCTEMaTH3aIIH 1 bubnuoreka [IOK
3HaAHUU https://m.edsoo.ru/00adb33c
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus: 8-# kimacc: 0a30BbIi ypOBEHB: YUEOHUK; 5-¢ U3Aanue, nepepadborannoe, 8 kinace/ ['abpuensu
0.C., Octpoymon WU.T., CnaagkoB C.A. AkumroneprHoe obmiectBo «M3marenbctBo «IIpocBemnieHne»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I"., CnankoB C.A. AKITHOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

baxtusposa 10.B., Munnymnun P.P., I'ankun B.J. OCHOBBI XUMHUYECKOTO 3KCIIEPUMEHTA U
3aHUMAaTeIbHBIC OTBITHI IO XUMHHU: YaeOHOe rmocodue g By30B U mkoi / FO.B.baxtusaposa, P.P.
Munnymiuz, B.W. Tankun. — Kazans: M31-Bo Kazan. yH-Ta, 2014. — 144 c.

®penkens, EBrenns Hukonaesna. Heoprannyeckas xumus. Camoyuntenb. DhheKTHBHAS METOIUKA,
KOTOpasi TOMOKET cAaTh dk3aMeHbl U oHATH Xxumuio /E. H. ®penkens. — Mocksa : M3gatenbcTBo
ACT, 2018, 318c. — (Cpennsis u crapias mkosa. Jlydmme MeToaquKu o0ydeHusl).

Metoudeckoe mocodue yuuTesnsiM XuMuM 1o yueOHuKy «Xumus. 9 kinace» apropos H. E.
Kyznenosoii, 1. M. Turosoii, H. H. I'apsr.

MeToandeckoe MocoOue YIUTENIIM XUMUH 110 yaeOHUKY «Xumusl. 8 kiacc» apTopoB H. E.
Kysnenonoii, 1. M. Tutosoii, H. H. I'apsi

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://infourok.ru/
https://m.edsoo.ru/
https://100urokov.ru/
https://resh.edu.ru

https://stepenin.ru/



