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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa o XMMHH Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs COCTaBIE€HA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCHUTAHUSA U € Y4ETOM KOHLEMLMHU IPENnojiaBaHus y4eOHOro mpeaMmera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xuMmuM Ja€T MPEACTABICHUE O IIENIAX, OOImeld cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHWBACT
00s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYPUPOBAHHE I10 pa3feilaM U TeMaM IIPOrpaMMbl 110 XMMHH, OIIPENEISIET KOJINYECTBECHHbBIE
W KaueCTBEHHBIE XapaKTEPUCTUKH COIEP)KAaHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTD
U3YUCHHS] XUMHUH C YUETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JOTMKH Y4eOHOTrO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00y4eHHs XUMHUU
Ha YpOBHE LeJeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyu€OHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHUE XUMHUH CIYXKUT OCHOBOMU U1 (POPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOIIErocs, ero
IPECTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUpPYEMbIe XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCcKoi, MUIIEBOM U 3KOJIOrMYecKOr 6e30MacHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alii BO3MOXHOCTEH Il caMopa3BUTHS W (OpPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPUECKUX CIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT €O CHNEUU(UKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3IJI/1a Ha €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroluXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TMPHUPOJIE, K 4YEIOBEKY, BHOCHUT CBOM BKJIaJ B SKOJOTMYecKoe 0OpazoBaHHE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00OecredyMBarOTCsl CHEIU(PUKON colep:KkaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30B0il HayKH XMMHHU Ha ONpeeIEHHOM dTarne e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUUECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHSATHH OPraHNYEeCKOW XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOpMUpPOBaHA HA OCHOBE CHCTEMHOI'O
noxxoja kK €€ m3ydeHuro. CopepaHue CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakiuuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OPraHW30BaHbl 10 NPUHLUIY IOCIENOBATEIBLHOTO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS U IPOTHO3MPOBAHUSA CBOWMCTB, CTPOEHHS] U BO3MOXHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xumuu
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3ydeHnn XUMUN TPOUCXOIUT (POPMUPOBAHKE 3HAHUIH OCHOB XMMUYECKOI HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUN — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
[IO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue 1eu, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOMH K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHu,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOUINX YHUBEPCAIbHOE 3HAUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIEHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3YysS 3HAHUS U
OMbIT, TOJYYEHHbIE IPU H3YYEHUH XUMHUHU, MPUMEHATh HUX MpPH pelleHuu mpodiieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHHSI CBOETO 3J0POBBS M OKPYKAIOIICH MPUPOIHON
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HA OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUiIs ¥ HANPABICHHOCTH JTATbHEHIIIEro 00yueHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBONCTBAa BeElIECTB. ArperatHoe coctostHue BemiectB. llonstue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3iesieHus] cMecel.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX DJIEMEHTOB.
[TpocThie U cll0)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BajneHTHOCTP aTOMOB XMMHUYECKHMX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENIbHAST MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KommmuectBo BemecrBa. Monb. MonsipHas macca. B3anMoCBA3b KOJIMYECTBA, MACChl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo popmyniaMm XUMHUYECKUX COCTUHEHUH.

®u3nueckue M XUMHUYECKHE SBICHUSA. XUMHUUYECKAsl peakluss U €€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYIOW, ImpaBuiaMu paboThl B jJaboparopuu U mpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOI0JeHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbl) U XUMUYECKUX (TOpPEHUE CBEYH,
MPOKaMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasznokeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHue ruapokcuaa meau (1) npu
HarpeBaHWM, B3auMOJCHCTBUE >Kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
pas3jieleHuss CMeced: ¢ MOMOILBI0 MarHuTa, (GWIbTPOBAaHHWE, BBIAPUBAHHUE, AUCTHILIALMA,
xpomarorpadus, NpOBEeIECHHE OUYUCTKH IOBapeHHONW COJM, HaONIOJEeHHe U OINHUCaHHE
pe3yJbTaTOB TPOBEAEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHHE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nueckue U XMMHUYECKHE CBOMCTBA (peaKIUK FOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
OpOMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoae. O30H — ajuioTporHas MOJAU(pHUKAINS
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakuH, TEePMOXMMHYECKHE YpPaBHEHHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOJE,
buznyeckne 1 XuMUYEeCKHe CBONCTBA, MPUMEHEHHE, CII0cOObI oyueHusi. Kuciorsl u comu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbL. Bona kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10/l BELIECTBA B
pactBope. XuMHYeckue cBoiicTBa Bojabl. OcHOBaHUSA. Poib pacTBOpOB B MpUPOJIE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3n4eCKHME W XHUMHYECKHME CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XuMU4eckue cBoiicTBa coieil. [lomyuenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJICHCTBHS BEILIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BojoOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoeiictBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCHOTBHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4veckux jiementos /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMHUYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMEIbHBIE METAJIbI, TaJOT€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumudeckux snemeHToB J[. M. MennpeneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX dMeMeHTOB [leproandeckoil cucTemsl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue [lepunoanueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LMHKAa C pacTBOpamMHu KHUCIOT M ILIEJIOYEH, ITPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIUX HMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHSITHM, Tak U IOHATHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  AKCIIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, a3, (PU3WYEeCKHUe BETUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckass cucrema XuMu4Yeckux dieMeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTreHHBIX M TeTeporeHHbIX peaknusx. [loHsTHe o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBiIeHHE YpPaBHEHHH OKHCIIUTEIbHO--BOCCTAaHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 3IEKTPONIUTUYECKOM aucconuanuu. KadecTBeHHbIE peakIUud Ha HOHBI
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTHM XMMHYECKON peakUuu OT BO3JCHCTBHUS pa3iIMUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHHs peakiui MOHHOro oOMmeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAYeCTBEHHBIX pEaKUUid Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe XJopa (B3aUMOJCIHCTBHE C MeTaulaMH, HEMeTaJUIaMH,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 53JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUe, (u3nYecKkue M XUMU4eckue cBoicTBa. OKCHABI Cephbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MOJIy4YeHHs cepHOW KuciaoTel. lIpumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHue. Conu aMMOHMS, UX (U3HUECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M cOJIed aMMOHMSI B KadeCTBE MHUHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOAN(DUKAILINH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJTy4eHUE U MPUMEHEHHE. DKOJOTHYECKUE MpoOIeMBbl, CBSI3aHHBIC ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl. Mcnosb3oBaHue  kapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HNPOAYKTHl HMX HepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJIY4YEHHUE U IPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTPOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOH, Xene300eToH. IIpoGnemsl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaONIoJeHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMH CBOWCTBaMHU a30Ta, ¢ocopa M UX COEAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaguTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aACOPOIMH PAcTBOPEHHBIX BEILECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKaTHOW TMPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 3334 1Mo TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckon cucreme xumudyeckux anemeHToB . 1. Menaeneesa u crpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmmMe crocoObl MOMy4YeHHusT MeTaUIoB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. OPuznueckue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xuMuueckux aiemeHToB [[. M. MenneneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepumogmyeckoil cuctemMe Xumuyeckux osnemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupojae. Ouznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu xkenesa (1) m xenmeza (III), mx cocra, cBoiicTBa U
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
M3y4eHUE PEe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUIEOMATEpPHUANOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHUsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHMS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaibliusg (BO3MOXHO HCIIOJb30BaHUE BUIEOMATEPUAIIOB), UCCIeI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemectBa 1 Marepuansl B TOBCEAHEBHOM KU3HU YelloBeKa. be3omacHoe MCnoyib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanus MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCyIECTBIISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1IMe ecTeCTBCHHO-HAYYHbIC TOHSITHS: HAyYHbIH (aKT, TUIOTEe3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYIECKOE IPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
UCKOIaeMbIe, TOITMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUU B €JUHCTBE YU€OHON M BOCIIUTATEIbHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCUMCKMMHU  COLMOKYJIBTYPHBIMH U  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIME B OOIIECTBE MpPaBUIAMHU M HOPMAaMH NMOBEICHHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AIMH 00yJarOIIUXCSl.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXal0T TI'OTOBHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALUH M PACHIMPEHHE OIbITa AEATENbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIe/IMI0, NOHUMAaHMs 3HAYeHUs XMMHUYECKOM HAyKH B JKH3HHM COBPEMEHHOro OOILIEeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS:

NPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIC3HOM,
y4eOHO-HUCCIIEeI0BATEIbCKOM, TBOPUECKOW H APYIHMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEILHOCTH MPH BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TPOLIECCE ITOW y4eOHOW NesATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIJISt
NOHUMaHMS  CYIIHOCTH HAayyHOM KAapTHHBI MHpa, NPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, o posu
XMMHHU B TIO3HAaHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEoOXoauMBble Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypO, AOCTYHMHBIMH TEXHHUUECKUMH CpPEIACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHMIO M TO3HaHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HAMpaBJICHHOCTH ¥ YPOBHsI 0OyUEHUS B JaJIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHHME IICHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY 3/0pOBBIO,
YCTAHOBKHM Ha 37I0POBbIi 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEeOJIEHUSI alKOrojsi, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOJIIO/IEHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy M pe3ylbTaTaM TPYJIOBOH JEATEILHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHCHHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpOodeCCHOHAIBLHONW JESITeIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHHE LIEHHOCTH 3J0POBOTO M OE30MacCHOTO 00pasa KHU3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpeACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIUI, TUTIOTe3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHHBEpCAIbHbIC ydeOHBbIC AEUCTBUS (ITO3HABATENIbHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3oBble joruveckue aeiicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMpAaThb OCHOBAaHUS M KpUTEpPUM I KJIACCHU(PUKAUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 QHAJIOTUH ), IeJIaTh BBIBOJBI M 3aKITIOUCHHUS,

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GopMyia M YpaBHEHHE XHMHYECKOM peaklMu — TP PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIC CBSI3U W
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI [UI1 (OPMHUPOBAHUS THUIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M IPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh OOOOLICHHWS W BBIBOJBI IO pe3yiabTaTaM MpPOBEIAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIIHIO Pa3IHYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE IMOcoOMsA, pecypchl IHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI IPH TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHS Yy4E€OHBIX U TIO3HABATENLHBIX 3a/1a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OopMy mpecTaBiICHHS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBaTh B Mpolecce y4eOHOW M HCCIEIOBATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUM POMBINUICHHOCTH, CEIBCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauasora W (WIM) JUCKYCCHU) TIO CYHIECTBY
oOcyxmaeMori TeMbl, (OPMYTHUPOBATh CBOM MPEJIOKEHUS OTHOCUTEIILHO BBIOJHCHHS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (00CYyXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JICATENLHOCTH, BHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJyYeHHUs HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aIaHHH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO 0O0S3aTEIBHOTO COJEPKAHMA,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



oOydarlomuMucs Hay4yHble 3HAHHUS, YMEHHs M CHOCOObI JeWcTBUM, crenuduyeckue s

IOpEeIMETHOW 00acTH «XUMUS», BUIBl JESITEILHOCTH MO IOJYYEHHIO HOBOT'O 3HAHHS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IMOHSITHM: aTOM, MOJEKYJa, XUMUYECKHUM
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OJHOpOAHAas U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JAOJds XHUMHYECKOTO
BJIEMEHTAa B COCIMHEHHH, MOJISIPHBIA O0O0BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJb,
AIIEKTPOOTPHILIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peaKiys, Kiaccuukanus
peaxkuii: peakiuu COeIMHEHUs, PEaKIUU Pa3I0KEeHHs], peaKIIMK 3aMEIICHUs, peaKlun
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUu, TEIIOBOM A (deKT peakluu, Sapo aToma,
AJIEKTPOHHBIN CJIOM aTroma, aToMHas OopOuTalb, pajuyc aromMa, XMMHUYECKasl CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBasi 10JIsI BEeIIeCTBA (MPOLIEHTHAsI KOHIIEHTPAIUs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI M MPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BEIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTpEeNATh BAJICHTHOCTb aTOMOB SJEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAeNéHHOMY KJaccy COEAUHEHMM 1o QopmyrnaM, BHJ XHMHUYECKOM CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

packpbiBaTh cMmbich llepuoanueckoro 3akona J[. . MenneneeBa: 1eMOHCTpUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyo (opmy Ilepuonndeckoit cucrembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «JIaBHas moAarpymnmna (A-rpynma)» u
«mmobounast moxarpynma (b-rpymma)», Mansie W OodbIIME TEPHONBI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMetoTcst B Tabiuue «llepuonuueckas cucteMa XUMHUYECKUX
aneMmeHToB [I. Y. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHUKaMH CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee 4YHUCIO JJIEKTPOHOB U
pacnpeneneHre ux 1o 3JIeKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHUE BEIIEeCTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PAa3TMYHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHUCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPAIIEHUH B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (hopMyJie COeTMHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOMN peakiuu;



MPUMEHSTh OCHOBHBIE ONEPAllUM MBICIUTEILHON NEATEIIbHOCTH — aHAJIW3 M CHUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3aIUI0, KIACCH(UKAIIUIO, BBISBICHUE MPHUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJI1 M3Y4YEHUs CBOMCTB BELIECTB U XMMUYECKUX PEAKIIUM,
€CTECTBEHHO-HAaY4YHbIE MeTOAbl  IIO3HAHHUA  —  HaOJIIoJeHHeE, U3MEepeHue,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYyI0M U JabOpaTOpHBIM
o0opy/oBaHHEM, a TaKXe MpaBWIaM OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEW pacCTBOPEHHOIO BELIECTBA, IJIAHUPOBATH
Y NPOBOJUTh XMMUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB WIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xoHnmy oOydenus B 9 KJiacce IpeIMeTHBIC Pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PAacCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IOHATHI: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
JEKTPOOTPULIATENBHOCTD, CTENEHb OKUCJICHMs, XUMUYECKass PEaKLUs, XMUMHUYECKas
CBSI3b, TEIUIOBOU A((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, PpEaKIUh HOHHOTO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTUMblE pEaKluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAaHOBUTEID,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AIUIOTPONHs, aM(pOTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOPPO3Us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM PEAaKUUH, NPENeIbHO JOIyCTHUMas
koH1eHTpanus [1JIK BemecTna;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKMX IOHATHA W IPUMEHATH 3TH
MTOHATUS ITPU ONMCAHKUM BEIIECTB U UX MPEBPAICHUM;

UCIMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISI COCTaBlIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpENENATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJICKHOCTh BEUIECTB K OINPEACIEHHOMY
KJlaccy coelMHeHHH Mo (opmMynam, BHJ XMMUYECKOH CBs3M (KOBaJEHTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA M0 XUMHYECKON
dopMyrie, xapakTep Cpelbl B BOJHBIX PAcTBOpax HEOPraHWYECKUX COETUHEHHH, TUI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIca [lepuoauyeckoro 3akona Jl. M. MenneneeBa U 1€eMOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabauunyo Gopmy Ileproanueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CJIO0AM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJJIEMEHTOB U HX
COCIMHEHUH B IIpEeNIax MajblX IEPUOAOB U TJIABHBIX IOArPYIII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;



KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (110 YHMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U CHENM(PUUECKHE XUMHUYECKHE CBOMCTBa
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPKIas ONMCAaHUE PUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KHUCIIOT, HIEI0UYEH U COJIEH,
IIOJIHBIE U COKpAIEHHBIC YPABHEHUS peakUuil MOHHOIO OOMEHa, YpaBHEHHs pEeaKIHid,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMHU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUsl XMMUUYECKUX MPEBPAILEHUN B pa3INYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOI'0 JIEMEHTA 10 (hopMyJie COEMHEHUS, MaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUEThI IO YPABHEHUIO XUMUYECKOH peakiuu;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyIOBaHMEM, a TaK)Ke MpaBHja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUUYECKUX OINBITOB IO MOJTY4YEHUIO
U cOOMpaHMIO Ira3000pa3HbIX BELIECTB (aMMHUaKa M yIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKLMU, MOATBEPHKAAIOIINE KAUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJOpHI-, OpoMHI-, MOaUA-, KapOoHat-, Qocdar-,
CHJIMKAT-, cyiab(aT-, T'MIPOKCUA-UOHBI, KATHOHbI AMMOHMS M HOHBI HM3Y4YEHHBIX
METAaJUIOB, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allui0, BBIABIECHUE MPUUMHHO-CIEACTBEHHbIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOJAEHUE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3iesioB u JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
PaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
19 BemtecTBa 1 xummnueckue 15 1 bu6mmoreka [JOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Bosnyx. Kucnopona. [lonsatue 5 bubnnorexa [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 3 1 bu6mmoreka [JOK
U COJISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3iemeHToB [[. U. MenaeneeBa. CTpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKIX diieMenToB J1. 1. ! https://m.edsoo0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKHCIUTEIBHO- 8 Bubmmorexa LIOK
https://m.edsoo0.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC PECAKIITNN
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
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 pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peaKkuu
[ToBTrOpenue u yriyOiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1 0
OCHOBHBIX Pa3JeNioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peakuuii https://m.edsoo0.ru/7f41a636
DJIEKTPOIMTHYECKAS JUCCOIALIMS. bu6nmorexa LIOK
1.3 8 1 1
XUMHYECKUE PEaKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M UX CO€IHHEHUSA
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' snemeHToB VIIA-rpymmsl. ["ajgoreHs https://m.edsoo.ru/7f41a636
: JIEMCHTOB -TPYIIITEL. "
Py P https://m.edsoo.ru/7f41a636
COCTUHEHUS
23| snememron Vapymmas aoon foogopux | 7 0 , BuGmoe LOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
24| onemenros Whcapynins Semeponn, 5 1 ,  BuGmoren oK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o 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 ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubamorexa LOK
) e CBOMCTBA MET B
m . https://m.edsoo.ru/7f41a636
bu6 OK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 hﬁp:;;?;i;iilru 17§41a636
Hroro mo pazueny 20
Pasznen 4. Xumus 4 OKpysKamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
Pa3nen 5. HazBanue
Hroro 0
Pasznea 6. HazBanue
Hroro 0
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KoJsnyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
n/-n Tema ypoka Beero Konrpoabueie IIpakruueckume  00pazoBaTebHbIe
padoTbI padoThbI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 0 0 bubmuorexa [JOK
yenoBeka. Tena v Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TousitTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 0 0 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
; Hpalgmqecxa;{ pa60Ta£N9 1 ;HpaBI/IJ'Ia paboThl . . . BuGmmorexa LOK
B 1a00paTOPUH U IPUEMBI OOpAILIEHHS C
patop P patl https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 0 0 bu6mmoreka [IOK
pasjiencHus cMecei https://m.edsoo.ru/ff0d26ca
, | Cmm—t——te— ] . oo
Meceil (Ha IpuM YHCTKH ITOBAPEHHON
puMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1 0 0
TOMBIH MOJICKY IR https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 0 0 bubnnoreka [JOK
XAMUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 IT 1 0 0
POCTRIE 1 CHOXHRIC BEMmEcTa https://m.edsoo.ru/ffod2a6c
bubmuorexa [JOK
9 A - 1 0 0
TOMHO-MOJIEKY/ISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIL[ECTB. 1 0 0 bu6mmorexa [IOK

Xumunyeckas popmyina. BaieHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

XHUMHUYCCKUX 3JICMCHTOB

11 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOcUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COCIMHCHUHT https://m.edsoo.ru/ff0d350c
13 Komunuectso BemecrBa. Moiubs. MoisipHas bubmumoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHCHUSI https://m.edsoo.ru/ff0d3b88
Brruucnenus konmdecTBa, MacChl BEIIECTBA 11O bubmuorexa [JOK
17 .
YpaBHEHUSIM XMMHUYCCKUX PEaKIni https://m.edsoo.ru/ff0d5708
Knaccudukarus XuMHU4ecKux peakiui
18 (COCI[I/IH(I;HI/I}IupaBJ'IO)KeHI/I}I 3a£emeL:{H;1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoOMOHOCOB — y4€HBIii-
19 DHIUKJIONEINUCT. O60g;1eHHe 5 bubmorexa [JOK
. https://m.edsoo.ru/ff0d40c4
crucTeMaTu3alus 3HaHUi
20 KonTponbnas padora Nel no teme «BemiectBa bubnnoreka [JOK
U XUMHYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
Bos — cmech ra3oB. CocTaB Bo3yxa.
21 KI/IC?I}(I));)OI[ — 3JIEMEHT U IPOCTOE Befl.ly:CTBO. Bu6miorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
99 du3znuecknue ¥ XUuMHUUECKHE CBOMCTBA bu6mmoreka [JOK

KHcJopoaa (peaKI_II/II/I OKHCJICHHUA, T OpeHI/Ie).

https://m.edsoo.ru/ff0d4614



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
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https://m.edsoo.ru/ff0d4614

ITonsaTHE 00 OKCUIAX

CriocoOsl MosTy4eHus KUCI0poia B

23 1a00paTOPUH U MPOMBIIUIEHHOCTH. Bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoi 3 PEeKT XUMUYECKON peaKkuu
24 MOHSATHE O T(i)];()bMOXI/IMI/I‘leCKOM Y];];)aBH:HI/II:I bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJO0TEPMHUUECKHUX PEaKIMSIX
Tomnuso (HedTh, yroib U MeTaH).
25 3arpﬂ3H61§He(11;03z[yyl;<a CIIOCOOBI iro bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u 206npaHHe KHCJIOpO/ia bubmmoreia LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — 351eMeHT U IpOCTOE BEWIECTBO. bubnnorexa [HOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3znyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bosiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o Teme
31 «lPlonyquHe U Ic)061/1paHI/Ie BOZOpOJA bubmorexa IOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYECHHE €ro CBOMCTBY
N N bubnuotexa [JOK
32 MossipHblii 00bEM ra3oB. 3ak0H ABOTaIpPO https://m.edsoo.ru/ffod542e
33 Boruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO bubnnoreka [JOK

peaKkIu Ha OCHOBE 3aKOHA O0BEMHBIX

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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OTHOIIIEHNH ra30B

Brrancnenus O6’béMa, KOJIMYECTBA BECIICCTBA

34 rasa Io €ro M3BECTHOMY KOJUYCCTB bubmiorexa LIOK
. Y 4 https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
35 du3nyecKue U XMMUYECKHUE CBOMCTBA BOJIBI bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 C i. I1 0
octaB ocHoBaHuil. [loHaTue 06 HHAMKATOPAX https://m.edsoo.ru/ff0d59e2
B .H
3 enacommennse pactaops. Maccosan o bGmnoexa LIOK
B pacTBOpHL- A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
I1 0 05
38 | dipmorommesme pecrmopon s onpetcaEod buGorexa LIOK
p . . p p peA https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucnopoa. Bomgopoa. Bonay https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
" HO:YO%HHC 1/; ():(I/I(I)VII/I‘ICCKI/IZ CZ)(())IZZTBa BuGmiorexa LIOK
KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, Ki1accu(pUKaIIHs, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBAaHHU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubnuorexa [IOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/ffOdfee2

Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI

bu6mmoreka [IOK

46 MOJTY4CHHSI, XHMHYECCKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Perenue
47 AKCIEPUMEHTAIBHBIX 3324 M0 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPIaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'enernueckas cBsi3b MEXKy Kilaccamu bu6mmoreka [IOK
HEOPraHUYECKUX COETUHEHUI https://m.edso0.ru/00ad9a50
. bubnnorexa [HOK
49 O06o0011IeHre U CUCTEMAaTU3allUsl 3HAHHMA https://m.eds00.ru/00ad9ch?
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnnoreka [JOK
KJIaCChl HEOPTaHUYECKHUX COeTUHCHHI" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKY KiTacCU(DHUKAIIIHI
51 XI/II\I/)II/I‘IGCKI/IX 3JICMEHTOB. I(?[OH}II;I/IG O rpymmax Bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepuoanueckuii 3akoH u [leproamyeckas
52 CI/IfTCMI; XAMUYECKUX SHCMGII;TOIJ; . . bubmmoreia LIOK
https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI bubmmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmnoreka [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CTtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
55 3J'IepMeHTOB Hepninnqecxoﬁ cucremsl J[. U. bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTeprucTuKa XMMHUYECKOT0 3JIEMEHTa 110 bubnnoreka [JOK

ero nosiokeHuto B [lepuonndeckoit cucrteme

https://m.edso0.ru/00ada824



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

. 1. MenneneeBa

3nauenue [lepuoanyeckoro 3akoHa ajist

bubmuorexa [JOK

57 a3BUTHS HAyKU U npakTtuku. [l. H. 1
f\)/[eHI[eJIeeB y—K yqéHIIjIﬁ, nenarIo[r U IpaXKJaHuH https://m.eds00.ru/00adade
58 DJIEKTPOOTPULIATEIILHOCTh aTOMOB 1 bubmuorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Honast ximireckas cosisb 1 https://m.edsg).ru/OOadac34
60 KoBasienTHas mosnsipHasi XUMUYECKas CBSI3b 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMOJIsIpHAsS XMMUYECKask CBSI3b 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneHp okuCICHIA 1 https://m.edsi.ru/OOadae28
63 OKHUCINTENEHO-BOCCTAHOBUTENILHBIC PEAKIIUT 1 Bubmiorexa LIOK
https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBHUTEIN 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 no teme «CtpoeHue 1 bubnnorexka [JOK
aToMa. XMMHYECKast CBSI3b)» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUCTEMaTU3alUs 3HAHUI https://m.edso0.ru/00adb33c
67 PezepBHblit ypok. O600111eHNE U 1 bubnuorexa [IOK
CHCTEMAaTH3aLUs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eH1E 1 1 bubnnoreka [JOK
cUCTEMaTU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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9 KJIACC

N KounyecTBO 4acoB DJIeKTPOHHbIE
- nudposbIe
n/  Tema ypoka Bcer Kourpoabn  IIpakTuyeck
oOpa3oBaTejibHbIE
n 0 ble paboThI ue padoThbl
pecypchbl
[Tepuoanueckuit
3aKOH.
[Tepuoanueckast bubmmoreka [JOK
1 cucrema 1 0 0 https://m.edsoo.ru/00ad
XUMHYECKHUX b59e
anemenTtoB [l. U.
Menpeneena
3aKOHOMEPHOCTH
B U3MEHEHUU
CBOMCTB bubnmoreka [JOK
2 XUMHYECKUX 1 0 0 https://m.edsoo.ru/00ad
3JIEMEHTOB b6b6
MIEPBBIX TPEX
MIEPHOJIOB
Knacenurarms n bubmuoreka [JOK
3 HOMEHIIATyPa 1 0 0 https://m.edsoo.ru/00ad
HEOPraHUYECKHUX b7e2
BEIIIECTB
Buaer
XAMHYECKON bu6mmoreka [IOK
4 CBSI3HM M TUIIBI 1 0 0 https://m.edsoo.ru/00ad
KPUCTAJUIMYECKUX bac6
pemeEToK
Kontponbnas
paborta Nel mo
TeMe
5 «IIoBTOpEHuE 1 1 1 0
yriyoneHue
3HAHUM OCHOBHBIX
pas3zenoB Kypca 8
KJ1acca
Knaccudukanus
XUMHUYECKUX bubmuorexa [JOK
6 peakiuii o 1 0 0 https://m.edsoo.ru/00ad
Pa3INYHBIM bcb0
MpU3HAKaM
7 ITonsatue o 1 0 0 bubmuoreka [JOK

CKOPOCTH

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

XUMHUYECKOH
peaKkIuu.
ITonsarue o
TOMOTE€HHBIX U
TeTEPOreHHBIX
peaKIusax

[TonsiTue o
XUMHYECKOM
PaBHOBECHUHU.
®DakTopbl,
BIIUSIONINE HA

bubmuoreka [JOK

8 CKOPOCTb https://m.edsoo.ru/00ad
XAMHUYECKOU c28c
peakuuu u
MTOJI0KCHHUE
XHMHYECKOTO
paBHOBECHS
OKHCIIHTEIIbHO- bubmuoreka [JOK
9 BOCCTAHOBUTEILH https://m.edsoo.ru/00ad
bl€ pEaKIuu cade
Teopus
3JzeKTp0nHTquCK Butnmorexa LOK
10 Ot AMCCOUHALITH. https://m.edsoo.ru/00ad
CuipHbIC U
cd68
ciaObie
AIEKTPOIUTHI
Honnsie bu6mmoreka [IOK
11 ypaBHEHUS https://m.edsoo.ru/00ad
peakuit d448
XHUMHYECKHUE
CBOMCTBA KUCJIOT
11 OCHOBARHI B bu6mmoreka [IOK
12 :[BeTe . https://m.edsoo.ru/00ad
peacTaBIeHUI d5ds
00
AIEKTPOIUTUYECK
OH JUCCOIMAIINU
Xumudaeckue
CBOICTBA COJicH B
CBETe bubmuorexa [JOK
13 MIpeICTaBICHUIA https://m.edsoo.ru/00ad
00 dsb2
AIIEKTPOIUTUIECK

OM JHUCCOITHAITIN



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

bubmuoreka [JOK

14 Homsrue o . https://m.edsoo.ru/00ad
TUJIPOJIU3E COJIEH d9d4
O6o6mieHue u bubnmoreka [JOK
15 cUCcTeMaTH3aIus https://m.edsoo.ru/00ad
3HAHUH ddi2
[IpakTnueckas
pabota Ne 1. bubmumorexa [IOK
16 «Permienne https://m.edsoo.ru/00ad
IKCIIEPUMEHTAIBH dbfa
BIX 3a71a4»
KonTponbhas
pabota Ne2 o
TeMe
«OIEKTPOJIUTUYEC bubmorexa LIOK
17 https://m.edsoo.ru/00ad
Kasi TUCCOIIHAITHS.
decO
XHUMHYECKHUE
peakuu B
pacTBopax»
OOmas
Xapartepctika bubnuorexa [IOK
18 TAIOTCHOB. https://m.edsoo.ru/00ad
XHUMHYECKHUE
. dfe2
CBOICTBA Ha
MpUMepe XJopa
XJI0pOBOAOPO.
ConsiHast KUCJIOTA, BuGmorexa LIOK
19 XHMVH Hecrie https://m.edsoo.ru/00ad
CBOMCTBa, 6104
MOJIy4EeHHE,
MIPUMEHEHUE
IIpaxTueckas
pabota Ne 2 o
teMe «llomyuenune bub6nuorexa [IOK
20 COJISTHOM https://m.edsoo.ru/00ad
KHCJIOTBI, 348
U3ydeHue eé
CBOMCTB»
Brrunciaenus mo
YPABHCHILIM BuGanorexa LIOK
21 NIMHHACCIX https://m.edsoo.ru/00ad

peaKuuii, eciu
OJUH H3
peareHToB 1aH B

488


https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

U30bITKE

22

23

OO0mas
XapaKTepUCTUKA
srnemMeHToB VIA-

TPYIIIBI
AunnoTponHbie
MoauUKaITIH
CepBbl.
Haxoxnenue
cepnl U €€
COCJIMHEHUH B
IPUPOJIE.
XuMudeckue
CBOICTBA CEPbI

bubmuoreka [JOK
https://m.edsoo.ru/00ad
e64a

bubmuoreka [JOK
https://m.edsoo.ru/00ad
e64a

24

CepoBopopoy,
CTpOCHUE,
buzndeckue u
XUMHUYECKHE
CBOICTBA

bubmuoreka [JOK
https://m.edsoo.ru/00ad
€802

25

26

XuMHu4yeckue
peaKuuu,
JIeKaIye B
OCHOBE
MIPOMBIIIEHHOTO
crocoda
MOJTYyYEHUS
CEpPHOM KHUCJIOTBHI.
XuMHU4ecKoe
3arpsi3HEHUE
OKpY’Karollen
cpensl
CO€IUHEHUSIMU
cepbl
Brrunciaenue
MacCOBOH J0JIU
BBIXOJa IIPOJYKTA
peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/00ad
ec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
ec8a

27

28

OKcuasl cepsl.
Cepnas KucjoTa,
dusnueckue u
XUMHUYECKHE
CBOICTBA,
IIPUMEHEHNE

OO0masa

bubmuorexa [JOK
https://m.edsoo.ru/00ad
ea28

bu6mmoreka [JOK


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

XapaKTEepUCTUKA
371eMeHTOB VA-
rpynnsl. A30T,
pacrnpocTpaHeHHe
B IIPUPOJIE,
dusnueckue u
XUMUYECKHE
CBOMCTBA

AMMmuax, ero
buzndeckue u

https://m.edsoo.ru/00ad
eeab

bu6mmoreka [JOK
29 Z:(l;;ﬂc‘;izme https://m.edsoo.ru/00ad
) f004
MOJIyYCHHUE U
[IPUMEHEHUE
[IpakTuueckas
pa60TaHN9 3 o Bu6nuoreka LIOK
30 ;;T;;;queme https://m.edsoo.ru/00ad
g 180
U3yUYCHHUE €ro
CBOICTB»
A"?'OTHa’I Kneiora, Bu6muorexa [IOK
g | ¢ dusmieckue n https://m.edsoo.ru/00ad
XI/IMj/I‘ICCKI/Ie fgﬁ
CBOICTBa
Hcnons3oBaHue
HUTPATOB U COJIEN
aMMOHUSA B
KaueCTBE
?;:gﬁj;;g?x Bu6moreka [IOK
37 Mitrocoree https://m.edsoo.ru/00ad
518
3arps;3HEHUE
OKpY’Karollen
cpebl
COCIMHEHUSIMH
asora
®dochop. Okcnn
docdopa (V) u
(ocopras Bubmiorexa LIOK
33 Kuciora, https://m.edsoo.ru/00ad

buznueckue u
XUMHUYECKHE
CBOICTBA,
MOJIyuYEHUE

f68a


https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Hcnonb3oBanue

dbocdartoB B
Kanectae bubmuorexka [JOK
34 MHHepaﬂHjHX https://m.edsoo.ru/00ad
yIOOpEeHMIA. fc20
3arpsisHeHUE
IIPUPOJHON Cpelbl
docharamu
VYrnepon,
pacrnpocTpaHeHHe BuGmorexa LOK
35 8 HPHPOJE, https://m.edsoo.ru/00ad
dusnueckue u fd9c
XUMHUYECKHE
CBONCTBA
Okcupl
yriepoja, ux
dusnueckue u
XHMUH Heckie bubmmoreka [JOK
36 cponctBa. https://m.edsoo.ru/00ad
DKOJOTUYECKHE
febe
po0JIEMBI,
CBSI3aHHBIE C
OKCHJIOM
yriepoa (IV)
YronbHad bubmuoreka [JOK
37 KUCIIOTa U €€ https://m.edsoo.ru/00ae
COJIN 006¢c
IIpakTrueckas
pabota Ne 4 o
teme "llonyuenue bubnunoreka [JOK
38 YTIJIEKUCIIOTO Ta3a. https://m.edsoo.ru/00ae
KauectBennas 027e
peaxius Ha
KapOoHaT-1OoH"
[TepBoHavanbHbIE
HOHATHS 00 bubnunoreka [JOK
39 OPTAHHOCKI https://m.edsoo.ru/00ae
BEIIIeCTBaX KaK O 054¢
COCTMHEHUSX
yriaepojaa
K . bubnmoreka [JOK
40 PEMHIIL I €10 https://m.edsoo.ru/00ae
COETMHEHUS 080a
41 [IpakTuueckas bu6mmoreka [JOK


https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

42

43

44

pabota Ne 5.
Pemrenne
AKCTIEPUMEHTAIbH
BIX 3a7a4 I10 TEME
«Baxneinmme
HEMETaJIBI U UX
COCAUHEHHMS

KonTponbhas
pabota Ne3 o
TemMe
«Baxnenmue
HEMETaJUIbl U UX
COCTMHEHUS»

Oomas
XapaKTepUCTHKA
XUMHYECKHX
3JICMCHTOB —
METAJLIOB.
Meramndeckas
CBS3b U
MeTaJIMyecKas
KpUCTaJUIMYECKas
peméTka.
dusznueckue
CBOMCTBaA
METAaJLJIOB

XuMHUyecKue
CBOMCTBA
METaJUIOB.
DIEKTPOXUMHUYEC
KUU psi
HaIpsHKEHUN
METAJIJIOB

https://m.edsoo.ru/00ae
0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
0el8

bubmuoreka [JOK
https://m.edsoo.ru/00ae
103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
1156

45

OO0mue crnmocoObl
MOJTYyYEHUS
METAJLIOB.
CriaBel.
Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHUX
peaKkuuu, eciu
OJIUH U3
peareHToB
COAEPKUT
MpUMECH

bubmuorexa [JOK
https://m.edsoo.ru/00ae
1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

ITonsiTue o bubmuoreka [{JOK
46 KOPPO3HHU https://m.edsoo.ru/00ae
METAJI0B 1278
bubmuoreka [{JOK
47 Mﬂleiziizme https://m.edsoo.ru/00ae
14b2
OKcuael U bu6mmoreka [JOK
48 THIPOKCHIBI https://m.edsoo.ru/00ae
HATpPUS U KaJus 14b2
[llenouno3zemMensH BuGorexa LIOK
49 PIOMETALINT https://m.edsoo.ru/00ae
KaHBH%HII 1568
MarHui
Baxneiimme bubmuoreka [JOK
50 COEMHEHUS https://m.edsoo.ru/00ae
KaJbIUS 15e8
O6o0mmeHue u
51 cucTeMaTu3anus
3HAaHUHU
JKEcTkocTh BOABI bubmuoreka [{JOK
52 U CIIOCOOBI €€ https://m.edsoo.ru/00ae
YCTpaHEHUSI 1886
[IpakTuueckas
pabora Ne 6 o bubnmoreka [JOK
53 teme "YKécTkocTh https://m.edsoo.ru/00ae
BOJBI M METOIBI lae8
e€ yctpanenus"
bu6nroreka [IOK
54 AFOMUHAN https://m.edsoo.ru/00ae
1c64
AmodorepHble bub6nuorexa [IOK
55 CBOICTBA OKCHIA https://m.edsoo.ru/00ae
Y TUIPOKCUJA 1c64
bu6nmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae
1d86
Oxcupsl,
but6mmoreka [IOK
57 FHAPOKCHARL # https://m.edsoo.ru/00ae
conu xkenesa (1)
35e6
u xxene3a (I1I)
0O00011eHne 1
58 CHUCTEMaTH3aIUs

3HAHUH



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

59

60

61

62

63

64

65

[IpakTnueckas
pabota Ne 7.
Pemenue
3KCHEPUMEHTAIbH
BIX 33/1a4 10 TEME
«Baxnenmue
METaJUIbl U UX
COCTMHEHUS»

Brraucnenus no
YpaBHEHUSAM
XUMHYECKHUX
peaKuuii, eciu
OJINH U3
peareHTOB J1aH B
HU30BITKE UJIH
COJICPXKUT
MIPUMECH.
Brruucnenus
MAaCCOBOH IOJIU
BBIXO/Ia TTPOJIYKTa
peakiuu
O06o0061IEHNE U
CHCTEMAaTHU3aIlH
3HAHHUI

KonTponbHas
pabota Ne4 1o
TeMe
«Baxuenmue
METaJUIbl U UX
COEJTMHEHUS»

BemectBa u
MaTepUallbl B
MMOBCETHEBHOM
JKU3HU YeJIOBEKa

XHUMHUYECKOE
3arpsi3HEHUE
OKpY Karollen
cpensl

Pois xumun B
peleHnmn
3KOJIOTHYECKUX
npodiem

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
3de8

bubmuoreka [JOK
https://m.edsoo.ru/00ae
1750

bu6nmoreka [JOK
https://m.edsoo.ru/00ae
3f50

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae
4270
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PesepBHBIi ypOK.
0O0001eHne n

bu6mmorekxa [{OK
https://m.edsoo.ru/00ae



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaru3anus 0d0Oa
3HAHUHI
I(;?:g B};HHGYPOK' Bbubanorexka [IOK
HUC U
67 = 1 0 0 https://m.edsoo.ru/00ad
CUcCTeMaTui3alusa
. b33c
3HAaHUHU -
}(;eg:gmlbmeyp(m Bbubarorexka [IOK
HUC U
68 = 1 0 0 https://m.edsoo.ru/00ad
CUcCTeMaTui3alusa
. 9ch2
3HAHUHU
OBULIEE
KOJIMYECTBO
YACOB IIO 68 4 !
I[TPOT'PAMME
YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOILIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Xumus, 8 kimacce/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKIIHOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

» Xumus, 9 kimacc/ I'abpuensa O.C., OctpoymoB U.I'., CnankoB C.A., AKIIHOHEPHOE

obuiectBo «M3narenscTBO «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
https://lesson.academy-content.myschool.edu.ru/04/08

https://lesson.academy-content.myschool.edu.ru/04/09

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-
0800200c9c08/?interface=catalog subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-
0800200c9c09/?interface=catalog subject=31
https://lesson.academy-content.myschool.edu.ru/04/08

https://lesson.academy-content.myschool.edu.ru/04/09


https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

