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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOrO 0O0IIEro o0Opa3oBaHUs
COCTaBJ€HAa Ha OCHOBE TpeOOBaHMWA K pe3yjabTaraM OCBOEHUS OCHOBHOMA
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OOPAa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OO0OO, a Takxke Ha OCHOBE (pemepambHOil paboueil mporpammsl
BOCIIUTAHUS U C YUETOM KOHIEMIUN MPENOAABAHUS YUYCOHOTO MPEaAMETA « XUMUSD»
B 00pa30oBaTe/ibHbIX Opranu3anusax Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AAET OPEACTABICHUE O MENAX, OOIICH CTpareruu
OoOy4ueHusl, BOCIHTAHWUS M Pa3BUTHI OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAHABIMBACT  O0S3aTEIBHOE  MPEAMETHOE COZIEpIKaHME,
MPEAYCMATPUBAET PACIPEACIICHHE €ro MO KiaccaM W CTPYKTYPUPOBAHME I10
pazaenam M TeMaM MpPOrpamMMbl MO XWMUH, OMNPEAENSICT KOJUYECTBEHHBIE W
KAUECTBCHHBIE XapAKTEPUCTUKU COAEPKaHUs, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh ~ M3YUYEHUST XHUMHM € YYETOM  MEXKNPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOrO  NOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  OOyYaroluXxCsi, ONPEACTAseT BO3MOXXHOCTH MpEAMETa IS
peanuzanu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTefbHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOTO 00LIEr0 0Opa3oBaHMs, a TAKKe TPeOOBaHWMA K
pe3yabpTaTaM 0OydYEHUs XUMUHU Ha YPOBHE LeNICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJOB Y4YeOHO-TIO3HABATEILHON ACITENPHOCTH OOYYaromerocss MO OCBOEHUIO
y4eOHOr0 COACPKaAHUSI.

3HAaHWE XWMHH CIY>KUT OCHOBOM It (OPMUPOBAHWS MHUPOBO33PCHUS
00y4aroLErocs, €ro MpeACTaBIICHUH O MATEPUAIbHOM €IMHCTBE MUPA, BAKHYIO
poib UrparoT (HPOpMHUPYEMBIE XMMHEH MPEACTABICHUS O B3aMMONPEBPALICHUIX
SHEPruM W 00 HBOJIIOLMK BEIIECTB B MPUPOAC, O MyTAX PEIIEHUS MIOOATBHBIX
npo0JIeM YCTOMYMBOIO PA3BUTHSI YEIIOBEUECTBA — CHIPHEBOM, DSHEPreTHYECKOIM,
MUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHEHUS.

H3yueHne XuMuu:

CHOCOOCTBYET  peau3allMd  BO3MOXHOCTEH  [UIs  CaMOpa3BUTUSL W
(OpMHUPOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCHUT BKJIaJ B (POPMHPOBAHHE MBILIICHHS W TBOPYECKUX CIOCOOHOCTEH
o0yvarommxcs, HaBBIKOB WX CAMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIbHBIX W MCCJICIOBATENbCKUX YMEHHH, HEOOXOAMMBIX Kak B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETBbHOCTH,

3HAKOMHT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IIsAAa HA €IMHCTBO MPUPOABI M YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM rPaMOTHOCTH 00y4YarOIIUXCH,



CcnocoOCTBYET (POPMUPOBAHUIO HEHHOCTHOIO OTHOMICHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOIl BKJIaJ B DKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHBIE HamMpaBicHHUs B OOYYEHUM XMMUU OOECIEUYMBAIOTCS CHELMPUKOM
COJEP)KaHUsl  y4eOHOrOo  MpEeaMEeTa, KOTOPBIA  SBISETCS  TMEAArOTHYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM dTane €&
Pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro 00pa30BaHUsl OPUEHTHPOBAH Ha
OCBOEHME OOYYAIOIIMMUCS CUCTEMBI MEPBOHAYAIBHBIX TMOHSTANA XUMHHM, OCHOB
HEOPraHWYeCKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHUYECKO XNUMUHU.

CtpykTypa coaepKaHWsl MPOTrPaMMBl IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0Aa K €€ M3ydeHuro. COAECP)KAHME CKIIAJbIBACTCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI ITOHATUI O XUMHAYECKOM
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHuM30BaHbl MO MPUHLIMITY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOro ypoBHS:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMM  BEIIECTB B
pacTBopax.

TeopeTHyeCKkne 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEA0BATEIBHO OT OJHOTO
YPOBHS K JAPYTrOMY, BBIIOJNHAS (YHKIMM OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS W IOJYUYEHHS
MU3Y4YaeMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJAM TO3HAHUS B Hayke. M3ydeHWe XUMUH NPOUCXOAUT C MPUBICYCHUEM
3HAHWWA M3 paHee M3YYEHHBIX YYEOHBIX MpPeAMETOB. «OKpy>Karoluil MUpy,
«buonorus. 5-7 knacce» U «DuU3uKa. 7 Kiracey.

[Ipy W3ydYeHMH XUMUM OPOUCXOOUT (OPMHUPOBAHME 3HAHWUI OCHOB
XUMHYECKOH HAyKHM KaK OOIacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIBHOCTA YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBL.
3amaya y4yeOHOrO MpeAMETa COCTOMT B (POPMUPOBAHMU CUCTEMBI XUMHYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSTHIA, 3aKOHOB M TEOPETUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHUI MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B



OpuoOLICHUMM K HayYHbIM METOJAM T[O3HAHUS MPU M3YYEHUHM BEUIECTB U
XUMUYECKUX PEaKluii, B (OPMUPOBAHUMN U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUM B YyueOHO-MO3HABATENLHOM M y4eOHO-HCCIIEA0BATENLCKOM
JESITENbHOCTH, OCBOECHUM MpaBwyl O€30MacHOro oOpalieHust ¢ BEIIECTBaMHU B
MMOBCEIHEBHOM JKU3HMU.

[Ipn M3ydyeHMM XMMHUHA HA YPOBHE OCHOBHOIO OOLIEro 00pa30BaHUsl BAKHOE
3HAYEHUE MPUOOPEIH TAKUE 11T, KaK:

— (QopMupoBaHHE WHTEIIEKTYAJIbHO Ppa3BUTONW JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSTEIBHOMY MPUHATHUIO PELICHUH,
CMOCOOHOM ananTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM >KU3HU;

—  HampaBJICHHOCTb  OOYyYEHUS HA  CUCTEMaTHYEeCKOE MPUOOLICHUE
o0y4arolmumxcsi K CaMOCTOSTENIbHOM TMO3HABATEIbHON JESITEIBHOCTH, HAYYHBIM
METOAAM TMO3HAHUS, (POPMUPYIOIIUM MOTHUBALIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— 00ecneYeHHe YCIIOBUMA, CIOCOOCTBYIONIMX MPUOOPETEHNIO O0YHAKOITUMUCS
OMbITa Pa3HOOOPA3HOM AEATENBHOCTH, MO3HAHMS W CAMOIO3HAHMSI, KJIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), UMEIOUIMX YHUBEPCAIbHOE 3HAUCHHUE IS
Pa3IMYHBIX BUAOB ACATEILHOCTH;

— (¢opmupoBanue oOwmWeld (YHKIUOHAIBHOW M  €CTECTBEHHO-HAYYHOM
rPAaMOTHOCTH, B TOM YHUCJIE€ YMEHUNH OOBACHATHL W OLICHUBATH SIBJICHUS
OKPY>KarolIero MUpa, UCHOJb3ysl 3HAHUS M OMbBIT, MOJYYEHHBIE MPU HU3YYCHUU
XVUMUM, TPUMEHATh MX MPH PEUICHMH OPOOJEM B MOBCEIHEBHON >KU3HU U
TPYAOBOM IEATEIBHOCTH,

— (opmupoBaHue Yy OOYyYalIIMXCs TYMAHUCTUUYECKUX OTHOLICHWIA,
NOHUMAHMSI LEHHOCTHM XUMMWUYECKUX 3HAHUN [ BBIPAOOTKH HKOJOTUYECKU
LEJIECO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LEINSX
COXPaHEHUs CBOETO 3I0POBb M OKPYIKAFOIIEA HIPUPOJHONA CPEIBI,

— pa3BUTHE MOTHMBALIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIMTAHUIO HA OCHOBE YCBOGHHS OOIICUYESIOBEUECKUX IIEHHOCTEH,
TFOTOBHOCTU K OCO3HAHHOMY BbIOOpPY Mpo(uiis M HaAMpPaBICHHOCTU AAJbHEHIIETO
0Oy4YeHHSI.

OOwiee 4YMCIO YacoB, OTBEAEHHBIX Uil M3YYCHUS XUMHUM Ha YPOBHE
OCHOBHOTO 0011ero o0pazoBanusi, coctapnseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIENI0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Posb XUMUU B SKM3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tema w BemiecTBa. MOU3NYECKME CBOWMCTBA BEIIECTB. ArPEraTHOE COCTOSIHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHHWS B XMMUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoOsbl pa3acieHust CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMHUYECKHE HJIEMEHThl. CHMBOIBI XUMWUYECKUX
37eMEHTOB. [IpOCTBIE M CIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (Qopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewlecTB. (OTHOCUTENbHAS AaTOMHAs —Macca.
OTHOCHTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 107 XUMHYECKOTO 3JIEMEHTA B
COCIUHECHHH.

KonnyectBo Bewectsa. Mosib. MonissipHas macca. B3auMOCBsA3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €OUHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHCHHMA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHEHHsS MAacCChl BEUICCTB. XMMHUYECKUE ypaBHEHHWs. Knaccupukanums
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii yJKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCY0M, MpaBuwiiaMi padboThl B 1a00OPaToOpun U
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM OOOPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(u3nYeCKuX CBOMCTB OOPa3LOB HEOPraHWYECKUX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCALUS BOJbI) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHHUE
MEHON MPOBOJIOKH, B3AMMOACHCTBAE MEJIa C KHCIIOTOM) SIBIEHH, HAOMIOAEHUE 1
OMKCAHUE TPHU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (Pa3sioKeHHE caxapa,
B3aMMOJCHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKECHUE TMAPOKCHIA
meam (11) mpu HarpeBanum, B3aMMOACHCTBHE Kkene3a ¢ pacTBopoM conm meau (1),
W3YYECHUE CNOCOOOB Pa3leliCHUs CMECEH: ¢ MOMOIIBK) MAarHuta, (UIBTPOBAHHE,
BbIMIAPUBAHUE, AUCTUIUISALMS, XpOoMaTorpadus, TPOBEACHHE OYACTKH MMOBAPECHHOMN
CONMM, HAONIOACHWE W  ONKMCAHWE  PE3YJbTATOB  MPOBEACHHS  ONBITA,
WTIOCTPUPYIOIIETO 3aKOH COXPAHEHWsT MAacChl, CO3JaHUE MOJEIEH MOJEKY
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ M HCOPraHNYECKUX BEIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. KuCIopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKHE
cBoiictBa (peakumm ropeHus). Oxcuapl. [lpumenenne kucinopoga. CrnocoObl



NOJyYEHUsT KHUCIOpoJa B JIabOpaToOpud M OPOMBILLIEHHOCTH. KpyroBopor
KHACI0poa B mpupoie. O30H — aIOTPOIHAs MOAU(PUKALHAS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMHUYECKUE YPaBHEHUS,
3K30- M JSHAOTEPMUYECKHAE PEaKUMH. TOIUIMBO: yIrOidb M METAH. 3arpsa3HEHUE
BO3/yXa, YCUJICHAE TAPHUKOBOTO 3P (EKTa, pa3pyLICHUE O30HOBOTO CIIOS.

Bomopon — sneMeHT M mpoCTOE BELIECTBO. Haxoskaenuwe Bomopoaa B
npupoae, (QU3NYECKUE U XUMHWYECKHUE CBOWCTBA, MNPUMEHEHHUE, CIOCOOBI
nostyueHust. Kucmorel 1 comu.

MonsipHblii 00bEM Ta30B. Pacy&Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOKCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HachllmeHHbIe 1 HEHACHIMIEHHBIE PACTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJIE.
MaccoBast 0Jis BEMIECTBA B PACTBOPE. XMMHUYECKUAE CBOMCTBA BOABI. OCHOBAHMS.
Pone pacTBOpOB B MPHUPOAE U B XKU3HM 4YEIOBEKAa. KpyroBopoT BOABI B IIPUPOJE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHZIOB.  cosicoOpasyromme  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Ou3nueckHe W XHUMHYECKUE
CBOICTBA OKCUIOB. [lonyueHne OKCUaI0B.

OcHoBannda. Knaccuukanus OCHOBaHMA: I[MENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa oCHOBaHui. DU3UYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaumsa kucnor. HoMmeHknarypa KucioT. Ou3nyueckue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHoctw metaoB H. H. bekerosa.
ITonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3AYECKUEe U XUMUYECKME CBOMCTBA COJEH.
[Tony4denwue coien.

['eHeTHUECKAs CBSI3b MEXKAY KIIACCAMU HEOPraHUYECKUX COCIMHEHUN.

Xumuueckuii yJKkcnepumenm:

KAUECTBEHHOE OIPEACIICHUE COACP)KAHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YYCHHE CBOWCTB KHCIOpPOJAa, HAOIIOJCHUE
B3aUMOJICHCTBUSL BEIIECTB C KUCIOPOAOM W YCJIOBHAS BO3HMKHOBCHUS U
NPEeKpalicHusl TOopeHus (MmoXkapa), O3HAKOMIJICHHE C 00pa3laMu OKCUAOB W
OMKCAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACMO3HABAHME W HM3YUYECHUE
CBOUCTB BOJOpOAA (FOPEHME), B3auMOAEHCTBUE BojgopoAa ¢ okcuaoMm meau (II)
(BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HCCIEAOBAHHUE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C
Pa3NM4HONM PACTBOPUMOCTBI), TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBOM J0JIEW paCTBOPEHHOIO BEIIECTBA, B3AaUMOAECUCTBHE BOJBI C METAJIAMU
(HaTpueM M KajablueM) (BO3MOXKHO  HMCIOJIb30BAHUE  BHJICOMATEPHUAJIOB),



UCCIICIOBAaHNE O00pa3lloB HEOPraHMYECKMX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKHW MHAMKATOPOB B PAaCTBOPAaxX KHUCIOT W LICTOYEH,
U3y4YeHUE B3amMojchcTBus okcupa meanm (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMii HEUTpaTM3alMM, MOJYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOrO0 METauia APYTMM W3 pacTBOpPa COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BakHehmme KiIacchl HEOPraHUYECKHUX
COCIMHECHUIY.

Hepnoanyecknii 3akoH u Ilepuoamyeckast cucreMa XHMHYECKHX
yiemeHTOB /I, W. MengeneeBa. CrpoeHue aroMoB. XHMHYECKASI CBSI3b.
OKHCIUTE/IbHO-BOCCTAHOBUTEIbHbBIC PEAKIIHH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3NeMEHTOB. [loHsATHE ©
IPYNNax CXOJHBIX 3JIEMEHTOB (LICJIIOYHBIE W IIEIOYHO3EMETBHBIE METAUIBI,
TJTIOTE€HbI, HHEPTHBIE Ta3bl). JJIEMEHTHI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

Ileproamueckuii 3akoH. lleproanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
HU.  MenneneeBa.  KopoTkonepuoaHas W JAJUHHONEPUOAHAS  (OPMBI
Ileproanyeckoil cucTeMbl XUMUUYecKuX 35ieMeHToB 1. Y. Menneneesa. Ilepuonasl
u rpynnsl. DHU3NYECKUI CMBICT TMOPAAKOBOTO HOMEpPA, HOMEPOB IMEpPUOAA M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MNEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnonmueckoin cucremel . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA M0 €ro nonoxkeHuro B [lepuoanueckoii cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HW3MEHEHUS paauyca aroOMOB XWMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [IepuoaAnveCcKoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTvs Hayku W npaktuku. J[. M. MenneneeB — yudéHblii u
IPOKIAHUH.

Xumuueckass cBsi3b. KoBajieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX JJIEMEHTOB. TOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIMTENBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Tpoueccel OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENNA U BOCCTAHOBUTEIM.

Xumuueckuii Ikcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJA LMHKA C PACTBOPAMHU KHCIOT M IIECJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(rOpeHue, peakiuy Pa3JIoKEHHS, COCTUHEHUS ).

Mesxcnpeomemnuwie céasu



Peaymzanmst MEKNPEAMETHBIX CBA3CH NPU HM3YYCHUM XHUMUM B 8 KJacce
OCYUIECTBJISIETCS. 4YE€PE3 MCHOJIb30BAHUE KakK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHSATHM, TAK W MOHATHH, SBJISFOIIMXCS CUCTEMHBIMU ISl OTACIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOIO [UKJIA.

OO11Me €CTECTBEHHO-HAYYHBIE MOHSATHS. HAY4YHbII (PaKT, runoresa, Teopus,
3aKOH, AaHaJiu3, CHHTE3, KIacCU(pUKanus, MNePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHHUE.

Ousnka: Marepus, aroM, 3JICKTPOH, NPOTOH, HECUTPOH, WOH, HYKJIHU],
M30TOIBI, PAANOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYCCKHUIA 3apsjl, BEIIECTBO, TEJO,
00BEM, arperarHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MUYECCKUE BEIMYMHBI, €UHUIIBI
MU3MEPEHUS, KOCMOC, TNTAHETHI, 3BE31bI, COMHIIE.

buonorus: gporocuntes, npixanue, oruocdepa.

I'eorpadms: armocdepa, rtuapocdepa, MHUHEPANIBI, TOPHBIE MOPOABI,
MTOJIE3HBIE MUCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL

9 KITACC

BemecTBo u xXuMu4eckasi peakiuus

[Tepuoanyeckuii 3akoH. [lepruoanyeckas CHCTEMA XUMUYECKUAX SJIEMEHTOB /1.
H. Menneneesa. CrpoeHuEe aroOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUM CBOWCTB
XUMHAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kamus, Kalblusd H WX
COCAVUHEHUIA B COOTBETCTBUM C TMIOJIOKCHUEM JSJIEMEHTOB B [lepuoanueckoi
CUCTEME W CTPOCHUEM UX aTOMOB,

CTpoeHuEe BEUIECTBA. BHUJIBI XMUMWYECKOW CBS3H. THIBI KPUCTATMYCCKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEMIECTBA OT TUIA KPUCTAUIMUCCKON PEUIETKU U
BHUJA XUMHUUYCCKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECCKUE
CBOMCTBA BEMHICCTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCAVMHEHUIN, TEHETUYECKAS CBSI3b HEOPTAHUYECKUX BEMIECTB.

Kiaccudukanus XuMHYECKUX PEAKIMA MO Pa3TuYHbIM MPU3HAKaM (10 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMKM BEHICCTB, MO TEIUIOBOMY A(PQPEKTy, MO
WU3MECHEHUIO CTEMEHEH OKUCIECHUS XMUMHYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, MO
YUACTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECCKUE PEAKIIUU, TEPMOXUMUUYECKUE
YPaBHCHHSL.

[ToHsiTHE O CKOPOCTM XUMUYECKOH peakiuu. [loHsTe 00 0OpaTUMBIX W
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHITHE 0 TOMOIE€HHBIX M TE€TEPOrE€HHBIX
peakuusx. [lonsarue o karamuse. [IOHITHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XWUMHWYECKOW PEAKIUU W TOJOKCHUE XUMHUYECKOTO
PABHOBECHSL.

OKHCIIUTETLHO-BOCCTAHOBUTEILHBIE  PEAKIIMM,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEIBHOMN peaKIuu. CocrapiicHHE  ypaBHECHUI



OKHCJIUTENIBHO-BOCCTAHOBUATEIIBHBIX ~ PEaKUUMHA € MCIOJIb30BAHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopus dAEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOJIUTHL U HEAJIEKTPOJIATHI.
Karnonsel, aHMOHbl. MexaHW3M JHUCCOLMALMKA BEIIECTB C PA3IMYHBIMU BUAAMHA
XUMHUYECKOH CBsA3H. CTeneHp aucconnannu. CUIbHBIE U CTA0bIE SNIEKTPOTIUTHI.

Peaknun noHHOTrO 0OMEHA. YCIOBUS MPOTCKAHUS PEAKIIUA MOHHOTO OOMEHA,
MOJIHBIE M COKPalWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHMI W CcONEii B CBETE MPEACTABICHUH 00 3IEKTPOIUTHYECKOM
qucconnanyu. KauecTBeHHbIE peakiiii Ha HOHBL. [[OHATHE O THAPOIU3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENAMHM KPUCTAUIMYECKUAX PEIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CI0KHBIX BEIICCTB
(XJ0puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKIUH
OT BO3ACHCTBHS pPA3IMUHBIX (PAKTOPOB, HKCCICAOBAHUE 3JIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IMpoOLEcCa AUCCOLMALMMA KHUCIOT, ILIENOYer u  comnei
(BO3MOYKHO  HCIIOJIB30BAHME BHUJACO  MATEPUATOB), TNPOBEIACHHE  OMNBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKUMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocaaka, BBIICICHHE Ta3a, OOpa30BaHUE BOJIBI), OMNBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIIMTEIBbHO-BOCCTAHOBUTEIIBHBIX — PEAKUUi
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
BKCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OO6mias xapaktepucTuka rajnoreHoB. (OCOOCHHOCTM CTPOCHHUSI aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (PU3MUYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKME CBOWCTBA HAa OpUMEpPEe  Xjopa
(B3aMMOJICHCTBUE C METAINIAMH, HEMETAJJIaMH, WIeJoYaMu). XJIOPOBOJOPOI.
ConsgHast KACIOTA, XMMUYECKAE CBOMCTBA, MOJyYCHUE, NMPUMEHEHUE. JleiicTBre
XJIOpa W XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKA. BaKHEHIIME XJIOpUIbl U KX
HAXOXKACHUE B IPUPOLE.

OOwast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIC CTEMEHU OKUCIAEHUS. CTpoeHHWE M (PU3NUYECKUE CBOKCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepOBOAOPO, CTPOEHHUE, (PUBNUYECKUE U
XUMUYECKME CBOMCTBA. OKCHIBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuClIOTa, (PU3MYECKHME M XUMHUYECKHE CBOMcTBa (00IIME  Kak
OPEICTAaBUTENSL KJlacca KHCIOT M crneuuduueckue). XUMHUUECKHE PEaKIvy,
JeKalpe B OCHOBE MPOMBINUIEHHOTO Cnoco0a TMOJYYEHHUS CEPHOM KUCIIOTHI
[Tpumenenne cepHoit KUCIOTEL. COJI CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCAMHEHUI B MpUpoae. XUMHUUECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEphbl (KUCIOTHBIC JO0XKIH,
3arpsi3HEHUE BO3/AyXa U BOJAOEMOB), CIOCOOBI €TI0 MPEAOTBPAILCHHUS.

OOwast xapakTepucTuka 31eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKHUCJICHUS. A30T, paclpoCTpPaHEHUE B MPHUPOJE,
du3nUecKue U XMMHUECKUe CcBONCTBA. KpyroBopoT a3oTta B mpupojae. AMMHAK, €ro
du3nUecKrue U XMMUYECKUE CBOMCTBRA, MOTyUYeHUE U TpuMeHeHue. Cojiu aMMOHMUS,
uX (pU3MUECKUE U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCIOTa, €€ MOJy4YeHue, (PU3UyUecKre M XUMUYECKHUE
CBOiWicTBa (00IME KAk MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUSI B KAQUeCTBE MHHEPATIBLHBIX
ynoOpeHnii. XMMUYECKOE 3arpsi3HEHUE OKPYKAKOLICH Cpeibl COSAMHEHUSIMH a30Ta
(KUCJIOTHBIE MO, 3arpsA3HCHME BO3AyXa, MOYBBI W BOAOEMOB). docdop,
amoTpornHbie Moaupukanmu (docdopa, PU3NYECKUE W XUMHUYECKUE CBOKMCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnonbs3oBanue PpochaTtoB B KAYECTBE MUHEPATBHBIX YI0OPCHHIA.

OOwast xapakTepucThka 3MeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWSA.  YIIEPOA,  AJUIOTPOIIHBIE
MoIu(pUKAILMKM, PACMpPOCTPAHEHUE B TPpUpoAC, (PU3MUECKUE U XUMHUYECKUE
cBoiictBa. Ancopoums. KpyroBopot yriepoaa B npupoae. OKCuapl yraepoaa, ux
¢u3MUecKue M XUMHUYECKUE CBOWCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE U MPUMEHEHUE. DKOJIOTUUECKUE MPOOJIEMBI, CBS3AHHBIE C OKCHUIOM
yraepona (IV), rumoreza mioOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIOTa U €€ COU, UX (PU3NYECKUE U XUMUUYECKHUE CBOMCTRA,
nojay4yeHue W npuMeHeHue. KauecTBeHHass peakiMs Ha KapOOHAT-MOHHI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIICHHOCTH U CETLCKOM
XO3SHCTBE.

[lepBoHaUabHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TNIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE HMCTOYHHMKHM YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBl WX mnepepaboTku (OEH3WH), UX PoJib B OBITY W MPOMBILIJIEHHOCTH.
[ToHstue 0 OMOMOTUYECKH BaKHBIX BEIIECTBAX: KHUpaX, OeNKax, yriaeBoaax — U Ux
poJii B OKM3HM 4YENIOBEKA. MarepuanbHOE €AMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XMMUYECKHE CBOWCTBA, MOJYYEHUE U
npuMeHeHue. CoeMHECHUS KpeMHHUsT B mpupoje. OOume npeAacTaBiacHUs 00
okcuae kpemuus (IV) u kpemHueBo# kuciaore. CUAMKATHI, X MCIOJIb30BAHUE B
ObITY, B MPOMBIIIJICHHOCTH. BakHeHIME CTPOUTENBHBIE MATEPUANIbl, KEPAMUKA,



CTEKJIO, IEMEHT, O€TOH, kene300eToH. [IpobieMbl O€30MacCHOTO UCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B MOBCEIHEBHOMN JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IOB HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUA-UOHBI U HAOMIOEHUE NMPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTpaXKAKOUIME (PU3NYECKHME M XUMHYECKHE CBOWCTBA
TATOTEHOB M WX COEAMHCHWUH (BO3MOKHO HCHOJIB30BAHUE BUIECOMATEPHAIIOB),
O3HAKOMJIEHME C 00pa3lamu XJIOPUAOB (TalOrE€HUJIOB), O3HAKOMJICHHE C
oOpasamMu  ceppl M €€  COCOAMHEHUSIMM  (BO3MOXKHO  WCIOJIB30BAHHE
BUJICOMATEPUAIIOB), HAOJIFOJICHUE Tpolecca OOYIIMBaHUs caxapa MoJj JACHCTBUEM
KOHLUECHTPUPOBAHHONW CEPHOW  KHUCIOTHI, W3YYECHHE XUMHYECKAX CBOMCTB
Pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHOM PeakMK Ha CyJibdar-
WOH W HAOMIOJAEHUE MPHU3HAKA €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCIAMHEHMH (BO3MOKHO MCHOJIB30BAHUE
BUJICOMATEPHAIIOB), oOpa3iamMu a30THBIX U (POCPOPHBIX yAOOPEHUi, NOTyUYEHHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOWCTB aMMHUAaKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKIMii HA MOH aMMOHMS U (oc(aT-uOH U U3YUYCHHE MPU3HAKOB
MX MTPOTEKAHU, B3aUMOICHUCTBUE KOHIIEHTPAUPOBAHHON a30THON KUCIIOTHI ¢ MEIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOAENEH
KPUCTAUTMYECKUX PEIIETOK anmasza, rpadura, QyiiepeHa, O3HAKOMIICHHUE C
OPOLECCOM  aACOPOUMU PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MoJy4YeHHe, COOMPAHUE, PACO3HABAHUE U HM3YUYCHHE
CBOMCTB YIJIEKMCIIOTO rasza, MpPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MPOTCKAHMS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHOH MPOMBILIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelme HeMeTalIbl U UX COSIMHEHUSY.

Metayuibl M HX COeTHHEHUSA

OO01ast XapakTePUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TIOJNIOKeHUs B llepuoauyeckoil cucTeMe XUMHYeCKUX odnemeHtos I WM.
MenpeneeBa u cTpocHHs: aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckasi CBsi3b U
METAJJIMYECKas:  KpPUCTAUIMYECKass  PEIIETKA.  DICKTPOXMMHUYECKHMH  Psl
HANPSOKEHUN MeTa/uioB. DU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CHocoObl MOJIyYCHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBel (CTallb, YYTYH, AHOPATFOMUHUM,
OpOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIICHHOCTH.

[Ilenounble METALIBL. MOJOKEHUE B [IEPHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB /1. M. Menneneesa, CTpOCHHE UX arOMOB, HAXOXKICHHUE B IPUPOJE.
Ou3nvecKre U XUMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKCHIbL U



TMAPOKCHIBl HATpus W Kamus. [IpUMEHEHME WIENOYHBIX METAUIOB M HX
COCIMHCHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLMH.  IIOJIOKCHUE B
Ileproanyeckoil cucreMe XuMHYecKuxX dieMeHTOB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. OGU3NYECKUE 1 XUMUYECKHUE CBOMCTBA MAarHus
W KanblMs. BaxuHeilmue coenuHEHUs KaiblMs (OKCUA, THIPOKCHI, COJIM).
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.

ANOMHUHMIA: TIOJIO)KEHUE B [IeprOaMYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. . Menpaeneesa, CTPOCHUE aTroMa, HaXOXKIE€HHE B mpupoae. Pusndeckue u
XUMHYECKHAE CBOMCTBA altOMUHUSA. AMPOTEPHBIC CBOMCTBA OKCHUIA W TMAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxOKAeHHWe B mpupone. PuU3nYecKue U
XUMUYECKUE CBOMCTRA kKene3a. OKCHIbI, TMIPOKCUAbI U cojiu skene3a (11) u sxenesa
(III), mx coctas, CBOMCTBA U MOy YCHHUE.

Xumuueckuii yJKkcnepumenm:

O3HAKOMJICHME C 00pa3llaMd METAUIOB M CIJIABOB, HMX (PU3MYECKUMHU
CBOWCTBAMM, HM3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
WCIOJIb30BAHUE BHJICOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJCUCTBHS OKCHJIA
KaJbUUs M HATpus C BOJOH (BO3MOKHO MCHOJIb30BAHWE BHUACOMATEPUATIOB),
MCCIEN0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BO3MOYKHO  MCHOJIb30BAHWE  BUJECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAUECTBEHHBIX PEAKIMIA HA WOHBI. MArHMs, KAJIbLMS, ATIOMHHHS, LIAHKA, JKEIe3a
(II) m sxene3a (III), menm (11), HabmrOAEHUE W ONMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCIHOJb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOWCTB FMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA IMHKA, PELICHUE SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TeMe « BaskHeHmme
METAIIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemecrtsa m marepuansl B IMOBCEAHEBHOW JKU3HM uelnoBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momois npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYKAKIWIEH cpeapl (MpeaeiibHas AO0MyCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib Xx¥uMuK B peIIEHUN 3KOIOTMYECKUX
npooIieM.

Xumuueckuii JKCnepumenm:

U3y4eHue 00pa3lloB MATEpUaAIOB (CTEKJIO, CIJIABBI METAJIOB, MOJIMMEPHBIC
MaTEPUATIBI).

Mesxcnpeomemnuwie céasu



Peanu3zaius MEXKIPEAMETHBIX CBs3CH NpHU M3yUCHUH XUMUH B 9 Kiacce
OCYILLIECTBIIIETCS YepPe3 HCHOJIb30BAHME KaK OOUIMX E€CTECTBEHHO-HAYUYHBIX
MOHATWMN, TaK ¥ TOHATHUH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBbIC TIOHSATHS. HAy4HBIH (PaKT, TUIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKanus, TEPUOAMYHOCT, HAOIIOICHHE,
OKCIIEPUMEHT, MOJACIUPOBAHUE, HW3MEPEHHME, MOJACb, SBJICHHWE, MapHUKOBBIN
(P PeKT, TEXHONOTUS, MaTEPUAITBI.

duznka: Marepus, aToM, D3JICKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIIMI,
U30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUUYCCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTAITHUYECKast
peméTKa, CrjaBbl, (PU3NUECKUE BEIWYMHBI, CIUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunte3, apixaHue, Ouocdepa, dKOCHCTEMA, MUHEPATILHBIC
yI0OpeHHs, MUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIHHBIE BEIICCTRA.

['eorpadms: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIC UCKOTIAEMBbIE, TOTIJIUBO, BOAHBIE PECYPCHI.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHU A

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHMSI MPOrPaMMBI  OCHOBHOIO 0OOWIETO
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUST XWMUU B CIAUHCTBE Y4E€OHOW H
BOCIIMTATENIBHON NEATEIbHOCTH B COOTBETCTBUM C TPAAULMOHHBIMA POCCUHCKUMU
COLMOKYJITYPHBIMU W JYXOBHO-HPABCTBEHHBIMUA LIEHHOCTAMU, IPUHATBEIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHS M CIIOCOOCTBYIOT MpOLECCAM
CaMOITO3HAHUS, CAMOPA3BUTHS M COLMAIM3ALMAN 00YYarOIINXCS.

JIMYHOCTHBIE ~ pPE3yJIBTATBl  OTPAKAKT  TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTHMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
PacCIIPEHHUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACICOWI0, MOHUMAHHUA 3HAYECHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOTO 00WIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON WH(pOpManuei o
MEPENOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUPa M OOIIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSI:

MPEICTABIICHAST O COLMAIBHBIX HOpPMAax M MPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCNENAOBATENBCKOM, TBOPYECKOM WM OpPYyrHX  BUOAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOpPa3HOH COBMECTHOM MACITENBHOCTH MPH
BBITIOJTHCHMHA YYE€OHBIX, TO3HABATCIBHBIX 337a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM y4eOHOU JEATETBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIIKK CBOMX TOBAPHUINEH C IIO3UINA
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEACTBUM ITOCTYIIKOB,

3) HEHHOCTH HAYYHOI 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTABIIAOLINE
OCHOBY i1 TOHMMAHWs CYINHOCTA HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBEIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJIBI, B3aWUMOCBS3SIX HYEIOBEKA C
MPAPOIHON CPENON, O POJIM XUMHUU B ITIO3HAHUHM STUX 3aKOHOMEPHOCTEN,

[TIO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHIA,
NO3HABATENIbHOM, MHPOPMANMOHHON W YUTATEIbCKON KyJNBTYPBI, B TOM YHCIIE
HABBIKOB CaAMOCTOSATENBHOH pabOTel € y4YE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATypOid, AOCTYMHBIMH TEXHUYECKHMHU CPEICTBAMU WH(DOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W MO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa30BaHUIO, MPOEKTHOM WM MCCIEN0BATENIbCKON
JEATEIILHOCTHA, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIANbHEUIIIEM

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HW, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KW3HHW, OCO3HAHWE MOCICACTBUI W
HENPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwyl  OE30MACHOCTH TNpU  OOpaleHUH ¢
XUMHYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpy10BOro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO MPOodeccHii U Tpyia pa3nuvHOro poja,
YBOKCHHE K TPYNy M pe3yJibTaraMm TPYAOBOH ACATEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWMHHM, OCO3HAHHBIA BBIOOP
WHAMBHAYAIbHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCIEMHOM MPO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAMMBIX YMECHHUM,
TOTOBHOCTb aJallTUPOBATHCA B MPO(PECCHOHATIBHOM cpeng;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAaK HCTOUYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IEHHOCTH 3J0POBOTO U
Oe3omacHOro o0pasza KW3HW, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 3J0POBBIO, OCO3HAHHME ILICHHOCTH COOIIOACHHS
npaBJT OE30MACHOTO MOBEACHUS MPU PadOTE € BEMIECTBAMM, A TAKXKE B CUTYaLlUsIX,
YIPOKAOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHMS, MOJIYYACMbIE MPU MU3YUYCHUU XUMUH, IS
PELICHNS 3a/1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPENO, I MOBBIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYJbTYpPbl, OCO3HAaHWs TJI0OAIBHOIO  Xapakrepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHWS MOCPEACTBOM METOAOB XHMMH,
SKOJIOTHYECKOTO MBILIJICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHAKATHBHON W COLMAIIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanmpeAMETHBIX PE3YJAbTAaTOB BBIACIAIOT 3HAYMMBIE  JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUSI OOIICHAYYHbIE TOHITHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBECHHO-HAYYHBIX YYEOHBIX MPEAMETaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LETOCTHON



HAYYHOH KapTUHE MUPA, U YHUBEPCAIbHBIC YUEOHBIE NEHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEeUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUID YUYEOHOH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble Joruyeckue aeiicTeus:

YMEHHS MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHUS TMPU OCBOCHHHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECCKUX MOHATHH (BBIACIATH MX XapAKTCPHBIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH MOHSATHSMH), HCIOJIb30BATH
NOHATUS JJ11 OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUN NSl KJIACCU(PUKAUMKA XUMUYECKMX BELICCTB M XMMHUYECKHX PEAKUUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIE, ACIYKTUBHBIC, 110 AHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIONIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUKM MOJACTBHBIC MPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JIEMEHTA), XUMHUYecKas (opMysia M ypaBHEHHUE
XUMHYECKOH PEaKIMK — MPHA PEIICHUU YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUYETOM
ATUX MOJEIIBHBIX MPEIACTABICHUIN BBISBIATh U XapPAaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMHUUYECKUX BEHIECTB U XUMUYECCKUX PEAKIIMIA,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3U W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue aelicTBUS:

YMECHHE MCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4YeCTBE OCHOBBI JJsi (POPMUPOBAHUS THIIOTE3bI 10
MPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3aldA M IMPOBEACHUIO
YUYCHUYECKUX OSKCINEPUMEHTOB, YMEHHME HAONMIOAAaTh 3a XOJOM MpPOLECCa,
CaMOCTOSITENILHO MPOTHO3MPOBATh €r0 Pe3yJbTaT, (POpMyJIMpoBaTk 00OOIIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS, COCTABIATh OTUET
0 MPOJEJIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOWpaTh, AHAIM3UPOBATH W HWHTEPHPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHUS, MOTYYACMYI0 U3 Pa3HBIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs  JUTEparypa XWUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIC
nocobust, pecypcbl WHTEpHETA), KPUTHYECKH OLEHUBATh MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POpPMaIHIO;



YMECHHE MPUMEHSATh PA3TUYHBIE METOIBI M 3a0POCHl MPH MOUCKE U 0TOOpE
WH(POPMALMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX Ui BBITOJHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
o0nacTM  WMCMOJB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOTO MCIIOJIB30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpPaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAN U
WTIOCTPUPOBATh PEIIACMBIE 3a1a4l  HECIOXKHBIMA CXEMaMH, JUarpaMMamu,
apyrumu (popMaMu rpadukn U uX KOMOMHALMSIMU,

YMEHHE WCIOJb30BaTh W AHAM3WPOBATh B Hpouecce y4yeOHOH u
UCCIICIOBATENLCKON IEATEIBHOCTH UH(POPMALMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPYIKAIOLIEH ITPUPOSHOMN
Cpeasl.

KommyHukaTnBHbIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHHUS 3a/aBaTh BOMPOCH (B XOJ€ Jauanora W (Wad) JUCKYCCHM) TIO
CyHIECTBY  OOCyKIaeMoil  Tembl, (OPMYJMPOBATH CBOM  NPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHHSI  TPEIACTABIIATH  MOJMYYEHHBIE  PE3yJAbTaThl  [MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax;, [JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUS XUMUYECKOTO 3KCHEpUMEHTa (J1abOpaTOPHOro OIbITa,
1a0opaTopHOil paboThI MO UCCIAEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MTPOEKTA);

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIICAOBATENbCKOM  NEATENBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuyéTa OOHIMX WMHTEPECOB W COTJIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPAWHALMS
COBMECTHBIX [JICUCTBHM, OIPEACICHAE KPUTEPHUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U IPYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC AeiicTBHUSI:

YMEHHE CaMOCTOSITEIBHO ONPEACIATh LEIHA JEATEIBHOCTH, IJIaHUPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENLHOCTD, BEIOMpaTh Hanbomnee 3PPeKTUBHBIE COCOOBI PEIIEHUS YUYEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTABJIATh MM KOPPEKTUPOBATh
MIPEUTOKEHHBIA  QJITOPUTM  JAEHCTBUA IMIPU  BBINIOJHEHUW 3aJaHUl €  YYETOM
NOJTyYEHUsI HOBBIX 3HAHWK 00 M3y4acMbIX OOBEKTax — BEHICCTBAX M PEAKLUSX,
OLICHWBATHh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTara 3asBJICHHONH LENH, YMEHHUE
UCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbI€ B YCIIOBUM 33 JaHHIA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00sA3aTEIbHOTO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBbIE OOYYAIOLMIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



JNEHCTBUN, creuupuyeckue Ui OpeAMETHOM oOnactu  «XUMUS», BUIBI
JNEATENBHOCTA 1O  TOJIYYEHUKO HOBOTO  3HAHWSA, €r0  HMHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX U HOBBIX CHTYalHsX.

K xoniy oOyueHus B 8 K/acce npeIMETHBIE PE3YIbTAThl HA 0A30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y 00YYAOIIUXCS YMEHUIA:

e PACKpbIBaTh CMBICI OCHOBHBIX XMUMHWYECKUX TOHSATUNA: aTOM, MOJIEKYJA,
XUMUYECKUIA DJIEMEHT, MPOCTOE BEIUECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOJTHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs MAacca,
MaccoBast A0JIsl XUMHAYECKOTO JIEMEHTA B COEAMHEHUN, MOJIIPHBINA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATEINBHOCTD, CTENEHB
OKHCIICHUSI, XUMUYECKash peaklms, KiacCu(UKauus pPeakUuii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JIOKEHUs, PEaKUMU 3aMEIICHUs, PEaKUuu
00MEHA, K30- M SHAOTEPMUYECKUE PEAKLIAN, TEIIOBOH 3PPEKT peakiunH,
PO aToMa, JJICKTPOHHBIM Cj0i aroma, aToMHas OpOWTalb, PaanycC
aToMa, XMMUYECKasl CBSA3b, MOJISAPHAS W HEMOJSAPHAS KOBAJECHTHAs CBS3b,
MOHHAs CBsA3b, MOH, KATMOH, aHWOH, PACTBOP, MAcCCOBast J0JIs BEILECTBA
(MPOLEHTHAsI KOHIICHTPAIKsI) B PACTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKHUX TIOHATHA U
MPUMEHSATH 3TH MOHSITHS NIPYA ONMMCAHUM BELIECTB U UX NPEBPALLICHWIA;

e WCHOJB30BATH XUMHMYECKYIO CHMBOJIMKY JJsl COCTaBJICHUs (popmyn
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHUSX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCYy COCOUHEHWH TI0
dopMynaMm, BHA XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX,

e packpeiBath cMmbich llepuommueckoro 3akoHa J[. M. Menaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX MMOJIOKEHUS B lIepHOaMYECKO cucTeMeE,
3aKOHOB COXPAHEHHs MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHU S, 3aKOHA ABOraapo;

e ONWCHIBATH M XapakTepu3oBarTh TabmMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3JIAyarb IMOHATUS «TJIABHAS
noarpynna (A-rpynna)» u «mnodounas noarpynmna (b-rpymnna)», Maneie u
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema Xumudyeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj aapa, 00IIee YACIO0 SIIEKTPOHOB
U PACTIPEACIICHUE UX MO HJIEKTPOHHBIM CJI0SIM ),

KJTaCCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHTHI, HEOPraHWYECKUE BEUICCTBRA,
XUMUYECKUE peakinuu (M0 YMCAY M COCTaBY YYacCTBYHOLIUMX B PEAKIUU
BELICCTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
VPABHEHUN COOTBETCTBYIOINX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPECBPALICHUNA B
Pa3INYHbIX YCIOBUSIX;

BBIYMCIIATh OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYKO JIOJIF0 XUMHYECKOrOo JJieMeHTa 1o (opmyse
COCIIMHEHMSI, MACCOBYO JIOJKO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSATH OCHOBHBIC OTEPALMU MBICIUTEIBHON NEATEILHOCTH — aHAIU3
U CUHTE3, CpaBHCHHE, 000OMICHWE, CHCTEMATH3allMI0, KJIacCH(DUKaIuto,
BBISIBJICHUE MPUUYMHHO-CJCACTBEHHBIX CBS3€H — ISl M3YYCHHS] CBOMCTB
BCIIECTB M XWMHMYECKMX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENIOBAaTh  TpaBWJIaM  TOJB30BAHUS  XUMHUYECKOW  MOCYIOM |
7a00paTOpHBIM  00OPYJIOBAHUEM, A TaKXKE TMpaBujiaM OOpallleHUs C
BCIIECTBAMH B COOTBETCTBUM € WHCTPYKIUSMH IO  BBIMOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OMNBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3oo00pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHON MAaCCOBOM TOJEA PACTBOPEHHOTO BEIIECTBA,
IJIQaHUPOBAaTh M MPOBOAUTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB ILICIOYCH M KUCIOT ¢ MOMOLIBIO UHINKATOPOB
(;makmyc, peHoadTanert, METUIIOPAHK U JPYTHE).

K xoniy oOyueHus B 9 Kjacce NpeaIMETHBIE PE3YJIbTAThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

PACKPBIBATh CMBICII OCHOBHBIX XWMWYECKMX TOHITHA: XUMHUYECKHAN
JJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEILHOCTD, CTEHEHb
OKHCIICHUS, XUMUYECKAs PEAKIMsI, XUMUYECKasl CBS3b, TETUIOBOU 3P PeKT
pEeaKUMH, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHL,
HERJICKTPOJIUTHL, AICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUU HOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ pPaBHOBECHME, OOpatumble U



HEOOpaTUMBIE PEAKIUN, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH,
OKHCIIUTENb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XMMHAYECKAsl CBSI3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAUIMYECKAs pEIIETKA, KOPPO3us METAIIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOW PEaKUMH, NTPEACIbHO JOMyCTUMAast
koHuneHTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHITHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUM BELIECTB U UX MPEBPALLEHUIA;
UCIOJb30BaTh XMUMHYECKYI) CUMBOJIMKY JUISL COCTaBieHHS (OpMyll
BELIECTB U YPABHEHAN XUMUYECKAX PEAKIIAIA,

OTPEACTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmyaaMm, BHJ XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHASA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSIX, 3apa] MOHA MO XMMHYECKON (popMylie, XapakTep cpelbl B
BOJIHBIX PACTBOPAX HEOPraHMYECKMX COCIAWHEHWH, THIl KPUCTALTNYCCKON
PpEeIIETKH KOHKPETHOTO BEIICCTBA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. M. Meunneneesa u
JEMOHCTPAPOBATh €ro MOHMMAHWE. OMNKMCHIBATH M XapaKTEPU30BaTh
Tabmmunyro (popmy Ilepmoanueckoil CUCTEMBI XUMHYECKHAX SJIEMEHTOB:
pa3nuyaTh MOHATHS «rJaBHas mnoArpynna (A-rpynma)» W «moOo4Has
noarpynna (b-rpynna)», majibie W OOJbIIME MEPUOABI, COOTHOCHTH
00O3HAYECHUs, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XapPAKTEPUCTUKAMH  CTPOCHHMsS  ATOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj  sAapa, OOIIee YUCIO DJICKTPOHOB U
pacnpesicieHue WX MO JJIEKTPOHHBIM  CJI0SIM), OOBACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajiblX NEPUOAOB W TJIABHBIX MOATPYNN ¢ YUYETOM CTPOCHUS UX
aTOMOB,

KJIaCCU(PUIMPOBATh XUMHYECKHAE BJIEMEHThI, HEOPTaHUYECKUE BEIICCTBA,
XUMHYECKHAE PEeakuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3((DEKTY, MO U3MEHEHUIO CTENEHEN OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMUCHIBATH) OOIIME M CHCHUPUYCCKUE XUMHUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OpPUMEpPaMH MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOLIMX
XAMWYECKUX PEAKLINI,

COCTaBJISAITh YPABHECHHS DJICKTPOJIMTUYECKOM AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIINA HOHHOTO



oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOUIMX CYLIECTBOBAHUE
TEHETUYECKOM CBS3M MEXKY BEUICCTBAMH PA3IMUHBIX KJIACCOB;
PacKpbIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca 3TUX PeaKIvii;
OPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHWS XMMUUYECKMX MPEBpAIICHUIl B Pa3IMYHBIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYI) MOJIGKYJISPHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOIO JJIeMEHTa Mo (¢opmyie
COEJIMHEHUS, MAaCCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
N0 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONIoAaTh  MpaBWJIia  MOJIb30BAHMS ~ XUMUYECKOW  TMOCYAOH W
Ja00paTOpHBIM  O00OPYJOBAHMEM, a TaKKEe TMpaBWja OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMHU 1O BBIIOJIHEHUIO
71a00paTOPHBIX XWMHUYECKUX OTBITOB MO TOJYYECHUIO W COOMPAHUIO
razo00pa3HbIX BEIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a),

OpPOBOJUTH  PEAKIMU, MOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cyiabdar-, THIAPOKCHI-HUOHBI,
KaTHOHbI aMMOHMSI M MOHbBI M3YyUEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOpPAax HEOPraHMUYECKMX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OTNIEPAIlMM MBICIUTEILHON JEATEILHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOMICHUE, CUCTEMATH3alUI0, BBISBICHUE
OPUYUHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBOMCTB BELIECTB U
XUMHUYECKMX PEaKLMH, €CTECTBEHHO-HAyUHbIE METOJbl MO3HAHUS —
HAOJIIOICHUE, M3MEPEHKUE, MOJCIIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
No HanmeHoBaHue pa3fesios u DneKkTpoHHbIe (HH(ppoBbIE)
KonTtpoabnsie IIpakTHYeckue
n/m TeM NPOrpamMMbl Bcero o0pa3oBaTejibHBIE PeCYpPChI
padoTbI padoTbI
Paszgen 1. IlepBoHavaibHbIe XUMHYECKHE IOHATHSA
Xumust — BaxHast 00JIaCTh
11 €CTECTBO3HAHUS U 4 5 bubnuoreka [IOK
' MPAKTUYECKON AEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJIOBEKa
19 Bemecrsa u xumMudeckue 13 ! Bbubnuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 17

Pasnen 2. Baxknenmue npeacTaBuTe

HCOPraHUHI€CKHUX BECIIECTB

21 Boznyx. Kucnopon. ITonstue 6 bubmmnorexa LIOK
00 okcumax https://m.edsoo.ru/7f41837¢
29 Bognopon.Ilonstue o kucnorax g ) bubmmorexa LIOK
U CONSX https://m.edsoo.ru/7f41837¢
3 Bopna. Pacteops!. [TonsTie 006 5 ! | bubmmnorexa LIOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | | Bbubnuoreka [IOK
HEOPTaHUYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xumudeckux dj1ementos /I. U. Mengesieesa. CTpoeHHe aTOMOB.

Xumuueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHTE/IbHBIE p€aKkuuun




Ilepuonuueckuii 3aK0H U
31 ITepuonuueckast cucrema 7 bubmmnorexa LIOK
XUMHUYEeCKHUX 3JeMeHTOoB I, K. https://m.edsoo.ru/7f41837¢
Menneneesa. CTpoeHue aroma
XuMHYecKas CBS3b.
32 OKuCIUTEeNbHO- 5 1 Bedmers [IOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIINH
Hroro no pazneny 12 Brgmngrera TCIK

https://m.edsoo.ru/7f41837¢

Pasgen 4. Pasaen 4. KonnyecrBeHHBbIE OTHOIIEHHS B XUMHH

41 KonudecTBeHHBIE OTHOIIEHUS B 5
' XUMHH
Hroro S
Bbubnuoreka [IOK
PesepBHoe Bpems 4

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME o8 4 .




9 KUIACC

KonunuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM ungposbie
Ne n/m P Kontpoabnbie | IlpakTnueckue (mudpp )
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Paspnen 1. BemecTBo 1 XMMH4YeCKHE PEeaKLHH
11 IToBropenue u yriybnenne 3HaHUA 5 | bubmmnorexa LIOK
' OCHOBHBIX Pa3feioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 Bbubmuoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAST AUCCOLHALIHS. g ! | bubmuoreka [JOK
' XUMHYECKHE PEAKIIMU B PACTBOPaAx https://m.edsoo.ru/7f41a636
14 OKHUCIUTENBHO -BOCCTAHOBUTEJIbHbIE 5
' peakium
Hroro no pazneny 19
Pasnen 2. HemeTannnl 1 HX COeAHMHEHUS
21 OO01mast xapakTepuCTHKA X UMUYECKIX 4 | Bbubnmuoreka [IOK
' snemeHToB VIIA-rpynmer. ["anorenst https://m.edsoo.ru/7f41a636
OO1ast XapaKTePUCTHKA X UMHYECKUX
2.2 snemeHToB VIA-rpynmer. Cepa u eé 6 bubuorexa [TOK
' L https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO1ast XapaKTePUCTHKA X UMHYECKUX
23 sneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 Bugmugrexg LIOK
' FEL ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
54 OO01mast xapakTepuCTHKA X UMUYECKIX g | 5 Bbubnmuoreka [IOK
' snemeHToB [VA-rpynnel. Yriepon u https://m.edsoo.ru/7f41a636




erMHI/Iﬁ 1 UX COCAUHCHUA

Hroro no pazneny 25
Pazgen 3. MeTaajabl H HX COeIHHEHHSA
Bbubnuoreka [IOK
3.1 7 2
(Brre guQupTEg METAION https://m.edsoo.ru/7f41a636
Bbubnuoreka [IOK
32 B 7| 16
AKHEHIIINe METAJLIbL U UX COSOUHEHUS https://m cdsoo ru/ 7412636
Hroro no pazneny 18
Pasnen 4. Xumus u oxkpyRamomas cpeaa
4.1 Bemectsa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 Bubmorexa LIOK
' = P https://m.edsoo.ru/7{41a636
Hroro no pazneny 3
PeseprHOE Bpems 3 Befmmeks [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KonunyectBo yacos DJeKTPOHHbBIE
Ne ara ungposbie
Tema ypoxa Konrpoabnbie | IlpakTuueckue A p
n/m Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl

| [Ipenmer xumuu. Ponb XUMUU B JKU3HU | bubnuoreka [IOK
yenoseka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

bubnuoreka [IOK

2 [TonsTHe 0 MeTOAAX MO3HAHUSA B XUMUHU 1

https://m.edsoo.ru/ff0d227¢
IIpaxTrueckas padora Ne 1 «Ilpasuia

3 paboThI B 1ab0OpaTOPUU U MPUEMBI ! bubmuoreka [IOK
oOpateHus ¢ 1abopaToOpPHBIM https://m.edsoo.ru/ff0d23dc
obopynoBaHuEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bubnuoreka [IOK
pasaeneHus: cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padbora Ne 2

5 «Pa3nenenne cmeceii (Ha mpumepe 1 budmorexa [TOK

N P https://m.edsoo.ru/ff0d28c8
OYHCTKH ITOBAPEHHOHN COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 budmorexa [TOK

https://m.edsoo.ru/ff0d2a6c

7 XuMu4deckue 3J1eMeHThl. 3HAKU | bubnuoreka [IOK
(CUIMBOJTBI) X IMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeie U COKHBIE BELIECTBA 1 bubmorexa [IOK

P https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIAPHOE yU€HUE 1 budmorexa [TOK

https://m.edsoo.ru/ff0d2d50




3aKOH NOCTOSIHCTBA COCTABa BEIIECTB.

bubnuoreka [IOK
10 X .B
amirieckas opmysia. BanenTrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX 3JIEMEHTOB
1 OTHOCUTENBHAST ATOMHASI Macca. bubnuoreka [IOK
OTHOCUTEIPHAST MOJICKYJIAPHAS Macca https://m.edsoo.ru/ff0d323¢
19 MaccoBast 107151 XUMHYECKOTO bubnuoreka [IOK
3JEMEHTA B COSIMHECHUN https://m.edsoo.ru/ff0d350c
13 KomugecTso BemecTBa. Mogb. Bbubnuoreka [IOK
MounspHas Macca https://m.edsoo.ru/ff0d5230
14 duznyeckre 1 XUMUIECKUE SBICHUS. bubnuoreka [IOK
XuMu4eckas peakus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycnoBusi NpOTeKaHUs bubmmorexa LIOK
XUMUYECKUX PEAKLIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHUs MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BorauciaeHus KonudecTBa, MacChl
17 BEIIECTBA MO YPABHEHUAM X UMHUUYECKHUX Batmmesexs TIOK
. N P https://m.edsoo.ru/ff0d5708
peakumii
Knaccndukarys XuMU4IeCKUX peakiiui
18 (coe I/IHq;HI/Is[ A3JIOKEHUST ’ Buterers TIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIH-
19 sHImKIoneauct. O0o0meHue u Bubmmorera [OK
" AHCT. Hj https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIMs 3HAHUI
20 KontponbHas padora Nel mo reme bubmmnorexa LIOK
«BemecTsa 1 XUMHUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmech razos. Cocrtas bubmmorexa LIOK

Bo3Ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢




npoctoe BeuiecTso. O30H

duznvueckue 1 XUMUYECKIE CBOUCTBA

22 KHCIIOpOona (PeaKuy OKUCICHUS bubmmorexa LIOK
PORa (pearit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 00 okcumax
CriocoObI moy4eHust KHUCJIOpoaa B
23 naboparo I/II/IZI 1| OMbILHJ'IerH(;:[CTI/I buGmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopona
TennoBoit 3¢ pexkT XUMUIECKOH
24 peakuy, MOHATHE O bubnuoreka [IOK
TEPMOXUMHYECKOM YPABHEHHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKHX PEAKIIHSIX
TommuBo (He(Th, Yrojb U METaH).
25 3ar ﬂsﬂeéneq;os yxa CIOCcOo0BI Zro Bubmaorexe TIOK
P Y, https://m.edsoo.ru/ff0d4cda
MPEIOTBPALICHHS
IIpaxTrueckas padora Ne 3 mo reme
26 «[lony4yenue u codupaHue KUCIOPOaa Bubruorera [OK
d N P ond, https://m .edsoo.ru/ff0d4ac?
U3yYEHUE €r0 CBOWCTB»
7 Bonopon — aneMeHT U mpoctoe bubmmnorexa LIOK
BelecTBO. Haxoxxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)8 duznyeckre 1 XUMHIECKHE CBOMCTBA bubnuoreka [IOK
Bogoponaa. [lpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
II
29 OHATHE O KHCIIOTaX U COJISIX hitps./m.cdsoo.ru/ff0d50d2
30 CrnocoObI moydeHust BOAOPoaa B bubnuoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
IIpaxTrueckas padora Ne 4 mo reme
bubnuoreka [IOK
31 «[lony4yenue u codupanue BOAOPOA,

WU3YUYEHHE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4{42




MonsipHblii 00bEéM Ta30B. 3aKOH

bubnuoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brhruncaenus 00béMa, KOJTHYECTBA
33 BELIECTBA rasa Mo ero U3BECTHOM budmorexa [TOK
. B, Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA HWJIN O0BEMY
Brraucnenus 00bEMOB ra3oB 1o
34 ABHEHMIO PEaKLNA HA OCHOBE 3aKOHA budmorexa [TOK
P " peait N https://m.edsoo.ru/ff0d5708
O0OBEMHBIX OTHOIIEHUH Ta30B
35 duznyeckre 1 XUMHIECKHE CBOMCTBA bubnuoreka [IOK
BOBI https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanwuii. [Tonsitue 06 bubmuoreka [IOK
HHAUKATOPax https://m.edsoo.ru/ff0d59¢2
Bopna xax pactBoputenb. Hacpiennbie
37 151 HeHacmpeHHblle3 acTBOpbl. MaccoBasi budmorexa [TOK
B P Pl https://m.edsoo.ru/ff0d5b40
JIOJIS BEIIECTBA B PaCTBOPE
IIpaxTrueckas padora Ne 5 mo reme
18 «IIpuroroBneHne pacTBOPOB C bubmuoreka [IOK
onpeae€HHON MacCOBOM NONeH https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOIO BEIIECTBAY
39 KontponbHas pabora Ne2 mo teme bubmmnorexa LIOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OxcHabl: COCTaB, KIACCU(UKALIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue U XUMHUYECKHE CBONCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX budmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCUIIOB
4 OcHOBaHUS: COCTaB, KJIACCU(UKALIVIS, bubmuoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tony4yeHue U XUMHUYECKHE CBONCTBA

bubnuoreka [IOK

43
OCHOBAHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kaccudpukanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4yenue u xuMu4yeCKHe CBOMCTBA bubmmnorexa LIOK
KUCJOT https://m edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIIATYpa,
46 CHOCOébII) TOJT q)eHI/Is[ XHMHqZ(I:)KHe buGmorexa [IOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IIpakTrueckas padora Ne 6. Pemenne
47 SKCMEPUMEHTANBHBIX 337a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COEAUHEHUIN»
48 I'eneTnyeckas CBsi3b MEXKIY KiaccaMu bubmuoreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bubnuoreka [IOK
49 O06o01menne U cucTeMaTHU3alus 3HAHUN
B " https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 mo reme
50 "OCHOBHbBIE KJIACChI HEOPTAHUYECKUX bubmiorexa [IOK
. P https://m.edsoo.ru/00ad9¢ la
COENMHEHUI
IlepBrie monbITKH KiacCUUKALIUN
51 XI/II\I/)II/ILIGCKI/IX 3JE€MEHTOB E)[OHSITI/IG 0 bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
rPyImnax CXOAHBIX 3JIEMEHTOB
Ilepuonnueckuii 3aKOH U
52 Ilepuoauyeckasi cucTeMa X UMHYECKHAX buGmorexa [IOK
proz https://m.edsoo.ru/00ada52¢
anemeHToB J[. 1. MeHneneesa
bubmuoreka [IOK
53 Ilepuoael, rpynnsl, DOATPYMIILI 1

https://m.edsoo.ru/00ada52¢




Ctpoenue atromoB. COoCTaB aTOMHBIX

bubnuoreka [IOK

54
spep. MU3oTonsl https://m.edsoo.ru/00ada342
CTtpoenne 31eKTpOHHBIX 000JI0UeK
55 aTTOpMOB BJIeMeHTI())B Ilepuonuueckon budmorexa [TOK
prox https://m.edsoo.ru/00ada6bc
cuctemnl /. 1. Menneneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHHIO B bubmuoreka [IOK
Ilepuonunueckoii cucreme 1. K. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoguyeckoro 3akoHa st
57 pa3BUTHS HAyKU U npakTuku. J[. M. bubmmnorexa LIOK
MeHneneeB — yu€HbIi, Menaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DJEKTPOOTPULIATEILHOCTD ATOMOB bubmuoreka [IOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
59 4t
OHHAT XUMITHECKaR CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHas XMMHUYECKas bubmmnorexa LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenmoynsspHas X UMAYECKast bubmuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62 Crenenb okucne
TEHCHD ORUCACHI https://m.edsoo.ru/00adac28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OkucnuTeNy U BOCCTAHOBUTEHN budmorexa [TOK
https://m.edsoo.ru/00adb076
65 KontponbHas padora Ne4 mo reme bubmmnorexa LIOK




«CTtpoenue atoma. XMMHYECKAasi CBSI3bY

https://m.edsoo.ru/00adb4 86

66 Pesepenblii ypok. O0o0meHue u | bubmuoreka [IOK
CHCTEeMAaTH3aL1sI 3HAHUH https://m.edsoo.ru/00adb33¢c
67 Pesepshblii ypok. O6o0menue u ! bubmmnorexa LIOK
CHCTEeMAaTH3aL1sI 3HAHUH https://m.edsoo.ru/00ad9cb2
68 Pesepenblii ypok. O0o0meHue u | bubmuoreka [IOK
CHCTEeMAaTH3aL1sI 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10O 68

ITPOTPAMME




9 KUIACC

KonunyectBo yacos DJeKTPOHHbBIE
Ne Hara uH(pposbIe
Tema ypoka Konrpoabnbie | IlpakTuueckue
n/m Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Ilepuoanueckuii 3aK0H.

! Ilepunonuueckast cucrema | bubmmnorexa LIOK
XUMHYECKUX d5iemMenToB J1. 1. https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOWCTB XMMHUUYECKUX 3JIEMEHTOB 1 budmorexa [TOK

B https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOAOB

3 Knaccugukanust ¥ HOMEHKIaTypa | bubmuoreka [IOK
HEOPTaHNYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buapr xuMu4ueckoi CBA3U U TUITBI | bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHast padora Nel mo treme

5 «IToBTOpeHue n yriaydieHue 3HaHUH 1 1
OCHOBHBIX Pa3Aenos Kypca 8 knacca»

6 Knaccupukaums XuMuaeckux | bubmmnorexa LIOK
peaKkLuii MO Pa3JUYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHATHE O CKOPOCTH XUMHUYECKON

7 eakuu. IIoHsITHE O TOMOI€HHBIX U 1 bubnuorexa LOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHbIX pPeakLusax
IToHsATHE O XUMUYECKOM PaBHOBECHH.

bubnuoreka [IOK
8 DakTOpBkI, BAUSIOIINE HA CKOPOCTh 1

XUMHUYECKOH PE€aKLK U MOJIOXKECHUEC

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




XUMHUYCCKOr0O PaBHOBCCHUSA

OKUCIUTETBHO-BOCCTAHOBUTEIBHEIE

bubnuoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust >AEKTPOIUTUIECKON
10 Hcclzoo ua I/II/IpCI/IJ'IbeIe U ciadble bubmorexa [IOK
a HHATHH. https://m.edsoo.ru/00adcd 68
SIEKTPOJIUTHI
11 HonHble ypaBHeHUs peakiinii bubnmorexa LIOK
yp peaktt https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE NPEACTaBJICHUN bubnmorexa [IOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTUIECKON AUCCOIUAIIH
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 [IpEeACTaBIIeHUA 00 bubnmorexa [IOK
P . https://m.edsoo.ru/00add8b2
3AEKTPOJUTUUECKON JUCCOHALIUT
14 TIonstTie o rumpoIuze conen bubnmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O6o0menne 1 cuCTeMaTU3aLUs bubmmnorexa LIOK
3HAHUH https://m.edsoo.ru/00addd 12
IIpaxTrueckast padora Ne 1.
16 «PenieHue >xcriepuMeHTaIbHBIX bubnuorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbHast padora Ne2 o treme
17 «IIJIEKTPOJIUTUYECKAS] JUCCOLINALIHS bubnmorexa LIOK
p a HHALHA. https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX»
O0miast XxapakTEPUCTHUKA IaJIOTEHOB.
18 XI/IMI/ILIeCKI:/Ie CBI())I?ICTBa Ha IpuMepe bubnmorexa [IOK
p P https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopon. ConsiHas KMCIIOTA, bubmmnorexa LIOK




XUMHUYECKHE CBOMCTBA, MOJyUeHUE,

https://m.edsoo.ru/00ade 104

MPUMEHEHNE
IIpaxtrueckas padora Ne 2 mo reme
20 «ITonyueHne CONTHON KUCIOTHI budmorexa [TOK
' " N ’ https://m.edsoo.ru/00ade348
U3Y4YEHHUE €€ CBOMCTBY
Brruucnenust mo ypaBHEHUSIM
21 XUMHUYECKHX eal}clfmﬁ €CJI1 OIUH U3 bubnuorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE
2 OO01ast xapakTepuCTHKA 3JIEMEHTOB bubmuoreka [IOK
VIA-rpynmbl https://m.edsoo.ru/00ade64a
ANOTpONHBIE MOTU(PUKALIUU CEPBI.
3 Haxoxnenne cepol 1 €€ coeqnHEHUN bubmuoreka [IOK
B pupoae. XUMHYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
iy CepoBonmopon, CTpoeHue, bubmuoreka [IOK
(du3ryecKre 1 XUMUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunnl cepnl. CepHast KUCIIOTA,
25 (1)I/ISI/I‘IGCKI/IIG) 51 XI/II\I/I)I/I‘{eCKI/Ie CBOICTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHNE
XHUMHUUYECKHUE PEaKL1H, JIEKALIUE B
OCHOBE TIPOMBILIIEHHOTO criocoda
26 MOJIyYEHUS] CEPHOM KUCIIOTHI. bubmmnorexa LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroLen cpeabl COEAUHEHUSAMU
cepbl
7 Brruaucnenne MaccoBoit JOJIM BBIXOA bubnuoreka [IOK
NPOAYKTA PEaKLINA https://m.edsoo.ru/00adec8a
28 OO11ast XapakTepUCTHKA 3JIEMEHTOB bubmmnorexa LIOK




VA-rpynmnsl. A30T, paclipocTpaHeHHe
B Tipupone, pusnueckue u
XUMHUYECKHE CBONCTBA

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

AMMHaK, ero pusndeckue u

bubnuoreka [IOK

29 XUMHUYECKHE CBOUCTBA, IIOJIYVUEHUE U
’ y https://m.edsoo.ru/00adf004
MPUMEHEHNE
IIpaxtuueckast padbora Ne 3 mo teme
30 «I?Io eHHe a : aKa, U3y4CHHE €ro Bubmuorexa ITOK
JIVUEHUE aMMUAKa, U3YUEHUE er
o Y 1Y https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3OTHast KUCJIOTA, €€ (U3HIECKHEe U bubnuoreka [IOK
XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U CONEH
aMMOHHS B KQUE€CTBE MUHEPAJIbHBIX

30 6 5 X P bubnuoreka [IOK

00peHuil. XUMHUUECKOE
yAOOP . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH CPeabl
COEMUHEHUSIMH a30Ta
Dochop. Oxcun dpocdhopa (V) u
33 b (%) P ¢ (b(bp V) bubnuoreka [IOK
ochopHasa KkucyioTa, GU3NIECKUe U
P L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJYUCHHE
Ucnonp3oanne GpochaTos B
Ka4eCTBe MHHEPAIbHBIX yIOOpEHUI. bubmuoreka [IOK

34 B
3arpsisHEHUE TPUPOAHON CPEeabl https://m.edsoo.ru/00adfc20
docharamu
Vriepon, pacupocTpaHeHHE B

35 2 o (11)) 5 pec P o cKIe bubnuoreka [IOK
npu U3UUYECKUE U XUMUYECKHU

P P HE, https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcupsl yriepona, ux Gu3ndeckue u bubmuoreka [IOK

XUMHUYECKUE CBOUCTBA.

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




Jkojorudeckue npodyIemMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepona (IV)

37 VYTroabHas KUCIIOTa U €€ COJTH bubnuorexa LOK
https://m.cdsoo.ru/00ac006¢
IIpaxTrueckas padora Ne 4 o reme

38 "ITonyueHune yriekucioro rasa. bubmmnorexa LIOK
KauecTBeHHas peakiusi Ha kapOOHaT- https://m.edsoo.ru/00ac027¢
HOH"

[TepBoHauanbHBIC TOHATUS 00
39 OpTaHUYECKUX BEIeCTBaxX KakK O bubnuorexa LOK
P https://m.cdsoo.ru/00ac054¢
COENMHEHUSIX YTIIepoa
40 Kpemunii u ero coequHeHus Bubmuorexa ITOK
P https://m.ecdsoo.ru/00ac080a
IIpaxrrueckas padora Ne 5. Pernenne

A1 SKCMEPUMEHTAIBHBIX 33714 110 TEME bubmuoreka [IOK
«BakHeHIIne HEMETAJUIbI U UX https://m.cdsoo.ru/00ac0bf2
COEUHEHUS»

KonTtponbHast padora Ne3 mo teme
. bubmuoreka [IOK
42 «BaxxHelme HeMeTaJlIbl U UX
https://m.cdsoo.ru/00ac0c18
COEUHEHUS»
OO01ast xapakTepuCTHKA X UMUYECKIX
3JIEMEHTOB — METAJLIOB.

43 Mertannndeckas CBsI3b U bubnuoreka [IOK
METaJUINYECKass KPUCTAIITNIECKasi https://m.edsoo.ru/00ac103e
peméTka. PU3nUeCKue CBOMCTBA
METAJIJIOB
XuMHYeCcKHe CBOMCTBA METAJIIOB.

. bubmuoreka [IOK

44 DNEKTPOXUMUYECKUM P

HaIpPsDKEHUN METaJIOB

https://m.edsoo.ru/00ael156




O06u1mre criocoObl MOTyYeHHS
MmeratoB. Criasel. BeruuciaeHust mo

45 ABHEHUSIM XUMHUYECKUX PEeaKIUI Butmaorea TIOK
yp peaKiui, https://m.edsoo.ru/00ac1156
€CJIM OIUH U3 PEareHTOB COAEPKUT
MpUMECH
bubnuoreka [IOK
46 Ilo e 0 Koppo3 €TaJLIO
FATHE O KOPPO3HH METAILTOB https://m.edsoo.ru/00ac1278
bubnuoreka [IOK
47 eJ10 € MeTa,
TTiemomere MeTa e https://m.edsoo.ru/00ae14b2
48 Okcunbl ¥ THAPOKCUIBI HATPUSA U bubnuoreka [IOK
KaJusi https://m.edsoo.ru/00ae14b2
49 IlenoyHO3EeMeNbHBIE METAIITBI — bubnuoreka [IOK
KaJbIUHA U Maruui https://m.edsoo.ru/00ac15¢e8
50 BakHelmue coequHEHNUS KaJIbIUS Friimmorens IO
& = https://m.edsoo.ru/00ac15¢8
51 O0001IIeHNEe U CUCTEMATU3ALIS
3HAHUU
5 JKécTkocTh BOMBI U CIIOCOOBI €6 bubnuoreka [IOK
YCTPaHEHUS https://m.edso0.ru/00ac1886
IIpaxrrueckast padora Ne 6 o Teme
53 "YKECTKOCTD BOIBI M METOMBI €€ Batmaarera TIOH
" g g https://m.edsoo.ru/00aclac8
YCTPaHECHUsI
bubnuoreka [IOK
54 Auro 7|
TEOMUHHH https://m.edsoo.ru/00aclc64
55 AmdoTepHbIe CBOWCTBA OKCHUIA U bubmmorexa LIOK
THOPOKCUIA https://m.edsoo.ru/00ac1c64
b K
56 Weneso ubauoreka 11O

https://m.edsoo.ru/00ac1d86




Oxcuppl, THIPOKCHIIBI U COJIU JKelle3a

bubnuoreka [IOK

> (II) u sxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O606Hj€HI/I€ U CHCTEMAaTH3aLUs
3HAHUH
IIpaxrrueckast padora Ne 7. Perenne
59 SKCMEPUMEHTAIBHBIX 33714 110 TEME bubmuoreka [IOK
«BaxxkHenmme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUSD)
Brruucnenust mo ypaBHEHUSIM
XUMUYECKUX PEaKLU, €CJIU OJUH U3
60 pEareHToB aH B U30BITKE WIN bubmmnorexa LIOK
COAEPKUT npuMecu. Beruncnenus https://m.edsoo.ru/00ac1750
MaCCOBOM 10JIM BBIXOAA MPOAYKTa
peakuuu
61 O606Hj€HI/I€ U CHCTEMAaTH3aLUs
3HAHUH
KonTtponbHast padora Ne4 mo reme
62 «BaxxkHenmme MeTaJlIbl U UX
COCTMHECHUSD)
63 BemectBa u marepuainsl B bubmuoreka [IOK
MOBCETHEBHOMN KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsisHEHNE bubmuoreka [IOK
OKpY>KaroLen cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B perieHuu bubmmnorexa LIOK
SKOJIOTHYECKHX TIPpobsieM https://m.edsoo.ru/00ac4270
66 PesepsHblii ypok. O0o0menue u bubmmnorexa LIOK
CHUCTeMaTU3alusl 3HAHUI https://m.edsoo.ru/00ac0dOa
67 PesepsHblii ypok. O0o0menue u bubmmnorexa LIOK




cUCTEMATH3AUA 3HAHUN

https://m.edsoo.ru/00adb33¢c

68 PeseprHbiii ypok. O600meHNe U

CUCTEMATHU3ALIUS 3HAHNN

bubnuoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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YUYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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