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BemecTBo 1 xXuMu4ecKasi peakuus

Ilepnonnueckunt 3akoH. Ilepmommueckas cucremMa xuMudeckux diaeMeHtoB [l U.
MenneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XUMHUYECKUX IIEMEHTOB NIEPBBIX TPEX NEPUOJOB, KN, KAJIbLUA U UX COCIUHEHUN
B COOTBETCTBUU C MOJIOKEHUEM IJIEMEHTOB B [leprnoandeckoi cucremMe u CTpOCHUEM
HX aTOMOB.

Crpoenue BeniecTBa: BUJIbI XUMUYECKOW CBS3H. THIIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKM W BUAA
XUMHUYECKOM CBSA3H.

Knaccudpukanms u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX
COCIMHEHHI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccupukanus XMMHUECKHX peakUMid MO pa3iMyYHbIM IMpHU3HAKaM (IO YHUCIy U
COCTaBY YYaCTBYIOIIMX B pPEAKUUU BEUIECTB, MO TEIVIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENEHEH OKHUCIICHHUS XUMHUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTH, MO
YYACTHIO KaTajlh3aTopa). JK30- M 3HIOTEPMHUYECKUE PEaKUUU, TEPMOXUMHUUYECKHUE
YpaBHEHHUS.

[lonsiTue o ckopoctu xumuueckod peakuuu. Ilonstue o006 oOpaTUMBIX W
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHE O rOMOTE€HHBIX U TE€TEPOTECHHBIX
peakuusax. llonstue o xaramuse. [loHsTHEe 0 XuMHUYEeCKOM paBHOBecHH. DaKTOpHI,
BIMAIOIIME HAa CKOPOCTb XUMHUYECKOW PpEAKUUM U IIOJIOKEHHE XHMHUYECKOIO

pPaBHOBECHS.
OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu, JIIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakuuu. CocraBnenue YPaBHEHHI

OKHCJIMTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUM C  HCHOJIB30BAHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopusi SIEKTPOTUTUYECKOW AUCCOUUALNU. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, anmonel. MexaHu3M JHUCCOIMALIMM BEUIECTB C PAa3JIMYHBIMU BHIAMU
xuMuueckoi cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0bIe DJIEKTPOIUTHI.
Peakuuu wmoHHOrOo oOMeHa. YcCIOBUS MNPOTEKaHUS peaKIUid HOHHOrO OOMEHa,
NOJIHBIE U COKpAalllEHHbIE HOHHBIE YypaBHEHUs peakiuil. CBOICTBa KHUCIIOT,
OCHOBAaHHI U COJIeH B CBETE MPEJCTABICHUN 00 JEKTPOJIUTUYECKON TUCCOIMAIINU.
KauecTBeHHbIe peakiiuu Ha HOHBI. [loHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHUE C MOJCIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB —
METaJUIOB U HEMETAJIOB (rpaduTa U anmasa), CII0KHBIX BEHIECTB (XJIOpH1a HaTpusl),
HCCJIEJOBAHUE 3aBHCUMOCTH CKOPOCTHM XHMHUYECKOM PpEaKUMH OT BO3IECUCTBUSA
pa3IMYHbBIX (DAKTOPOB, MCCIEAOBAHUE DJICKTPOIPOBOIHOCTH PACTBOPOB BEIECTB,
npolecca JAUCCOUMALUUA KUCIOT, IIesIoue M cojedl (BO3MOYKHO HCIOIb30BAHHE
BHUJIEO MATEpHUAJIOB), IMPOBEJCHUE OMNbITOB, WUIIOCTPUPYIOIIUX [PU3HAKH
MPOTEKaHUsI peakiuii MoHHOro oOMeHa (oOpa3oBaHME OcCajKa, BBIIEIEHUE rasa,
oOpa3oBaHUE BOJABI), OIBITOB, WLIIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIHHO-



BOCCTAHOBUTEJIBHBIX pEAKUU (FOpEHHEe, PEaKUHH pa3JIoKEHUs, COEAUHEHUS),
pacno3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KaY€CTBEHHBIX PEaKLMid Ha
MOHBI, pEIlIEHHE IKCTIEPUMEHTAIbHBIX 3a/1a4.

Hemeranbl 1 ux coeinHeHUA

Obmas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHHe M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
raJloreHoB. XHMHMUYECKHE CBOWCTBA Ha TMpUMeEpe xJjopa (B3aUMOJECUCTBHE C
MeTalllaMHM, HeMeTajlamMu, Ienodamu). XiopoBojopoa. ColisiHas KUCIIOTA,
XUMUYECKME CBOMCTBa, TOJIyueHHe, TmpuMeHeHue. JleiicTBue xyopa u
XJIOPOBOJIOPOJa HA OPTraHU3M YEJIOBEKA. BaxkHenre XJIopuapl U UX HAXOXKICHUE B
MIPUPOJE.

O6mas xapakrepucTtuka 35eMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX
BEILIECTB — KUCJIOPOJAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKALUMU KUCIOPOJA U CEpPHI.
XumMmuueckue cBorcTBa cepbl. CepoBOAOPOJI, CTPOEHUE, (PU3NUECKUE U XUMUYECKHE
cBocTBa. OKCUIBI CEPBI KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa,
du3nueckue U XMMUYECKUE CBOMCTBA (00IIMe KaK MPeCTaBUTENS Kiacca KUCIOT U
cnenuduueckre). XUMUUECKHE pEaKLUH, JIekKallhue B OCHOBE IPOMBIIIJICHHOTO
croco0a noJiydeHus: cepHor KuciaoThl. [IpumeHenue cepHoit kuciaotsl. Cosid CepHOU
KHCJIOThI, KayeCTBEHHas peakuus Ha cyiabQar-uoH. Haxoxnenuwe cepsl U e€
COCIMHEHM B TIpUpoJe. XUMHUYECKOE 3arps3HEHHE OKPYKAIIIEW cpeisbl
COCIUHEHUSIMHU Cepbl (KUCIOTHBIE IOXAM, 3arpsi3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €r0 NMPeA0TBPAILIEHUS.

O6mas xapakrepuctuka 3eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIEHUS. A30T, paCpOCTPAHEHHE B IPUPOE, (PU3nUecKue
U XuMudeckue cpoictBa. KpyroBopor azora B mpupone. AMMHaK, ero pusndeckue
U XUMHUYECKHE CBOMCTBa, IMOJydyeHHWE H mnpumeHeHue. Coild aMMOHHS, HX
¢u3nuecKkue M XMMHUYECKHE CBOMCTBa, NMpuMeHeHue. KauecTBeHHas peakuusi Ha
MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MOoJy4yeHue, (PU3nyeckue U XUMUYECKUE
CBOMCTBa (00OIIME Kak TIpeACTaBUTENS Kiacca KHCJIOT U crenuduyueckue).
Hcnonb30oBaHne HUTPATOB U COJIEH aMMOHHMS B KaUeCTBE MUHEPAIBHBIX YI0OPECHUI.
XUMUYECKOE 3arpsi3HEHHUE OKPY’KaIOLIEH Cpelibl COEIUHEHUSMH a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHUE BO3AyXa, MOuYBbl M BoJMoEMOB). docdop, amioTporHbie
moaudukanun docdopa, Puznyueckre U xumuyeckue cpoiictBa. Okcua docdopa
(V) u dochopras kuciaora, GuU3NIECKHMEe M XHMHUYECKHE CBOWCTBA, MOJYUYCHHE.
Ucnons3oBanue hochaTtoB B kKauecTBE MUHEPATBHBIX YAOOPEHUH.

O6mras xapakrepucTtuka 35eMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEpHbIE CTENEeHH OKUCIEHUS. YTJepoAd, aIOTpONHble MOAU(PUKALINH,
pacrpocTpaHeHrue B mpupoje, Gu3ndeckue U XUMMHUUYECKUue CBOWMCTBA. AcopOrus.
Kpyrosopor yraepoga B mnpupoae. Okcuisl yriaepoaa, HUX (Qu3MUecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA KUBbIE OPTaHU3MBI, IOJYYCHUE U IPUMEHEHUE.
DKoJIorHYecKue MpoOJieMbl, CBs3aHHbIE C OkcuaoMm yriepoaa (1V), rumoresa



[JI00ABHOTO MOTEIJICHUS KIIMMaTa, MapHUKOBBIN 3P (deKT. YTolbHAs KUCTI0Ta U €€
coiv, WX (U3NYECKUEe M XHWMHUYECKHE CBOMCTBA, MOJyYCHHE W TMPUMEHCHHE.
KauectBennas peakuusi Ha kapOoHaT-uOHBI. Mcmonp3oBaHue KapOOHATOB B OBITY,
MEJUIMHE, MPOMBIIIJICHHOCTH U CETCKOM XO0351CTBE.

[lepBoHavyasibHBIE TIOHATHS OO0 OPraHWYECKUX BEMIECTBAX KAaK O COCAMHCHHSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJ, TJIMUEPUH, YKCYCHas KUCJIOTA).
[IpupoHbIe HCTOYHUKH YTIIEBOJOPOAOB (Yroiib, IPUPOAHBIN ra3, He(Th), TPOTYKTHI
ux mnepepaboTku (OCH3WH), WX POJb B OBITY M MNPOMBINUICHHOCTH. [loHSATHE O
OMOJIOTUYECKH Ba)XKHBIX BEIIECTBAX: >KUpax, Oelkax, yrieBoJax — U UX pOJIU B
KU3HH 4YeJloBeKa. MaTepuaqbHOE €IMHCTBO OPraHUYECKHMX W HEOPraHUYEeCKUX
COCIMHEHU.

Kpemnuuii, ero ¢uznueckue M XMMUYECKUE CBOWMCTBA, MOJYyUYEHHE W MPUMEHEHHE.
CoenuHenus kpeMHus B pupoje. O0rue npeacrabiieHus o0 okcuie kpemuus (1V)
U KpemHueBoW kuciore. CuHIUKaThl, WX UCIOJb30BaHUE B OBITY, B
IIPOMBIIUICHHOCTH. BaKHEUIME CTPOUTENbHBIE MAaTEpUalbl: KEpaMHUKA, CTEKJIO,
1eMeHT, OetoH, xene300eToH. IIpoOrmeMbl  Ge30MacHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yuyeHHE OO0pa3lloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJSHOMW KHCJIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha XJIOPUJI-MOHBI U HAOIIOJICHUE MPU3HAKOB
UX TPOTEKAHMsSI, OIBIThI, OTpaKalIIHe (U3NUECKHE U XHUMHUYECKHE CBOWCTBA
TAJIOTEHOB W MX COEJUHEHUN (BO3MOXKHO WHCIIOJIB30BAHUE BHUICOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMH XJIOPHUJIOB (TaJIOTE€HUIOB), O3HAKOMIIEHHE ¢ 00pa3liaMu
ceppl M €€ COeAMHEHUSMU (BO3MOXXHO HCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOroAeHue mpolecca oOyIriIMBaHUS caxapa Mo JACMCTBUEM KOHLIEHTPUPOBAHHOM
CEpPHOW KHCIJIOTHI, U3yYeHUE XUMHUYECKUX CBOWUCTB pa30aBIICHHON CEPHOW KHCIIOTHI,
IPOBE/ICHUE KaYyeCTBEHHOW peakinu Ha cyibhaT-uoH W HAOJIOJeHUE MpU3HaKa €€
MPOTEKaHUs, O3HAKOMJIEHHE C (DM3MYECKUMHU CBOMCTBaMM a3oTa, pocdopa u ux
COEIMHEHM (BO3MOXKHO MCIOJIb30BAHUE BUIECOMATEPUAIIOB), 00Opa3liaMH a30THBIX U
dbochopHbIX yn0OpeHHH, ToJydyeHue, coOupaHue, paclio3HaBaHHE W U3yUYCHHUE
CBOMCTB aMMHaKa, MPOBE/ICHNE KAaUeCTBEHHBIX PeaKIuii Ha MOH aMMoHuUs U pocdart-
WOH M W3y4YEHHE MPU3HAKOB UX MPOTEKAHUSI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM
A30THOM KHCJIOTBI € MeAbl0 (BO3MOXXHO HCIOJIb30BAaHUE BHUAECOMATEPUATIOB),
U3YYEHHE MOJIeJIel KpPUCTAUIMYECKUX pemeEToK anMasa, rpadura, ¢yepeHa,
03HAKOMJICHUE C MPOIIECCOM aICOPOITMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM M yCTPOWCTBOM NPOTHMBOTas3a, IMOJydeHWe, COOMpaHHe, pacro3HaBaHUE H
M3yYEHHE CBOWCTB YTJEKUCIOTO rasza, MPOBEIACHUWE KAaYECTBEHHBIX pEAKIUA Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE NMPU3HAKOB UX MPOTEKAHUSI, 03HAKOMIICHHE C
MPOIYKIIMENH CUJIMKATHON MPOMBIILICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4
1o Teme «BaKHenIre HEMETauIbl U UX COCIUHEHHUS».

MeTasluibl M UX COeTUHEHUS



OO0mrast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHWUU MX
nonoxenus B Ilepnognyeckon cucreMe xumudeckux nemeHToB /. 1. Menneneesa
U cTpoeHus: aToMOB. CTpoeHre MeTaJioB. MeTamndeckast CBs3b U METaJUIMYECKas
KpUCTAJNIMYECKAs] PEMETKA. OJIEKTPOXMMHYECKUW psIi HAMPSHKEHW METaJlIoB.
duzuyeckue U XUMHYECKHE CBOWCTBA MeTaioB. OOmIMe CrnocoObl MOyYeHUs
MeTaiyioB. [loHATHE O KOPpPO3WHM METAIOB, OCHOBHBIE CIOCOOBI 3alllUThl UX OT
koppo3un. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMN, OpOH3a) U MX MPUMEHEHHE B
OBITY ¥ MPOMBIILIICHHOCTH.

[{enoynple MeTauibl: MoJiokeHUWe B llepmoanueckod cucTeME XUMHUYECKUX
anemenToB /. WM. MeHueneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B TMPHUPOJIE.
duznyeckre U XMMUYECKHE CBOWCTBa (Ha mpumepe HaTpus U Kanus). OKcuabl U
TUAPOKCUIBI HATPUS U Kanusd. [[puMeHeHre MEeI0YHbIX METAJIOB U UX COCTUHEHUIA.
[IlemoyHO3EMENBHBIE METALIBI MAarHUM U KaJIbIIUM: TOJ0kKEeHUEe B Ilepuoanueckont
cucrteMe xumuueckux asneMeHToB J[. WM. MeHneneeBa, CTpoeHHME HUX AaTOMOB,
HaxoXJaeHue B npupoje. Gusnyeckre 1 XUMUYECKUE CBOMCTBA MarHusl U KaJbIIMs.
Baxueiie coeMHeHus KaJbluUs (OKCUM, THAPOKCUI, cOoiH). KECTKOCTh BOABI U
CrocoObI €€ yCTpaHEeHHUSI.

AmromuHuii: nonoxxkenue B [leproanyueckoil cucremMe XUMHYECKUX 3yeMeHToB [l. U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKJACHUE B pupoie. DU3n4ecKknue u XUMUYECKUE
CBOMCTBA aTIOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U TUJIPOKCUJIA ATFOMUHUS.
Kenezo: nmonmoxenune B Ileproandeckoil cucremMe XuMuUueckux saeMmeHToB [l. .
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKJACHUE B pupoae. Puzndeckue u XuMU4YeCKue
cBoiicTBa xeneza. Oxcunpl, ruapokcuasl U conu xkenesa (I1) u xeneza (l1), ux
COCTaB, CBOVCTBA U ITOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C 00paslaMi METAJJIOB U CIUIABOB, UX (PU3NYECKUMU CBONCTBAMH,
U3YYEHHUE PE3YyJbTAaTOB KOPPO3UHU  METAUIOB  (BO3MOXHO  HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJECHCTBUSI OKCUIA KalbLUig U HATPHs C
BOJIOM (BO3MOXXHO UCIIOJIb30BaHUE BHUACOMATEPUAIOB), HCCIEIOBAHHE CBOWMCTB
XKECTKOM BOJIbI, IIPOLIECCa TOPEHUS Kejle3a B KUCTO0poie (BO3MOKHO UCITOIb30BaHUE
BUJIEOMATEPUATIOB), TPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIUNA HA HOHBIL:
MarHusi, KaJblius, amoMuHus, nuHka, skenesa (Il) u xemesza (M), memm (1),
HaOJIOJICHUE W OINHMCAHME TPOIIECCOB OKpaIllMBaHUs IUIAMEHU HOHAMU HaTpHs,
KaJIisl ¥ KajblMs (BO3MOXKHO HCIIOJb30BaHUE BHUJICOMATEPUATIOB), HCCIICIOBAHUE
aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W TUIAPOKCHAA IIMHKA, DPEIICHUE
AKCIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHele MeTauibl U UX COCAMHEHUSD.
XuMHuS M OKPYKAKOLIAA cpeaa

BemectBa u wMarepuanibl B IIOBCEIHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMUMHUYECKHX peakiuii B ObITy. IlepBas momorns mnpu
XUMUYECKUX 0KOTrax U OTPaBIICHUSIX.



XUMHUYECKOE 3arpsi3HEHUE OKpyKawouled cpeapl (mpeaenbHas —AOMyCTUMAas
KoHIleHTpalus Beiiects, nainee — [[JIK). Poib xuMun B pemieHud SKOJOTHUYECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

M3yuyeHHE O00pa3lioB MaTepuaoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIUMEPHBIE
MaTrepuabl).

Mesicnpeomemmusie ceéa3u

Peasmzannst MeXnpeaMETHBIX CBSI3€M NpH  HM3y4YeHUMHM XHMMUM B 9 Kiacce
OCYILIECTBIISIETCS YEPE3 UCIOJIB30BaHNE KaK 00X €CTECTBEHHO-HAYYHbIX IMOHATHUH,
TaK W TOHATHH, SBILIOLNIMXCS CHCTEMHBIMH JUIA  OTHAEJBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO1Iue ecTeCTBEHHO-HAYUYHBIC MOHATHS: HAYyYHBIA (DaKT, rumoresa, 3aKOH, TEOPHS,
aHalIu3, CHHTE3, KJIACCU(PUKALMS, MEPUOJUYHOCTb, HAOIIOAEHUE, SKCIEPUMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBICHUE, TAPHUKOBBIM 3((EKT, TEXHOIOT U,

MaTepHuabl.
®dusuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUZ, H30TOIIbI,
PaIHOAKTUBHOCTb, MOJIEKYJIa, BJIEKTPUUYECKUI 3apsi, MIPOBOTHUKH,

HOJYNIPOBOJHUKU,  JTUAJIEKTPUKH, (POTODJIEMEHT, BEILIECTBO, TEIO0, OO0BEM,

arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, paCTBOPUMOCTb, KPUCTAJUIMYECKas

pemérka, CIulaBbl, (PU3NYECKUE BEJIMYMHBI, CIUHUIBI HU3MEPEHHs, KOCMUYECKOE

MPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COTTHIIE.

buonorusa: QorocuHTe3, apIxaHue, Ouocdepa, SKOCHCTEMA, MHHEpAJbHBIE

y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MuHEpasbl, ropabie mopoasl, K koHiy

o0yueHus B 9 KJjiacce npeaMeTHbIE Pe3yJbTAThl HA 0230BOM YPOBHE J0J’KHbI OTPAKATH

chpopMUPOBAHHOCTH Yy 00YYAKOLMXCH YMEHH:
PACKpBIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHSITUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, AaHUOH, I[POCTOE BELIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTD, JJIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUUYECKAsl PEaKLus,
XUMUYECKasi CBSI3b, TEIIOBOU 3((DEKT peakiuu, MOJb, MOJISIPHBIA 00BEM, pacTBOp,
BJIEKTPOJIUTBI, HEAJNEKTPOJUTHI, JJIEKTPOJUTHYECKAsT JUCCOLMALUS, PpPEaKIuu
MOHHOTO OOMEHa, KaTajau3aTrop, XHUMHUYECKOE paBHOBecHe, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKITUU, OKUCITUTEIILHO-BOCCTAHOBUTEIHHBIC PEAKIINH, OKUCIUTEb,
BOCCTAHOBUTENIb, OKUCIIEHWE W BOCCTAHOBJICHHUE, aJUIOTPOMHUsA, aM(OTEpPHOCTH,
XUMUYECKasi CBsI3b (KOBAJICHTHas, HWOHHAs, METa/UIMYeCKas), KpUCTaJTu4YecKas
peLIETKA, KOPPO3HUs METAIUIOB, CIIJIaBbl, CKOPOCTh XMMUUYECKON PEAKLINH, TTPEICITBHO
nonyctumas konuentpauus 111K BemecTsa;
WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHN U MPUMEHSTH 3TU
MOHATHS MPU ONKMCAHUM BEIIECTB U X MPEBPALLCHUI;
UCIIOJIb30BaTh XMMHMUYECKYIO CHUMBOJIUKY ISl COCTaBJIeHHS (POpMys BEIIECTB H
YPaBHEHUM XUMUYECKUX PEAKLINM;



ONpENEeNATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COeAMHEHUN 1o ¢opMyinam, BUJ XUMUYECKON CBsI3U (KOBaJEHTHAs, MOHHAs,
METa/NInYecKasi) B HEOPraHUYECKUX COCAMHEHUSX, 3apsA]l MOHAa 10 XHUMHUYECKOU
dbopmyre, XxapakTep cpeanl B BOAHBIX PACTBOPAX HEOPTaHWYECKUX COCAMHEHUH, THUIT
KPUCTAJUIMYECKOUN PelIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbici  Ilepuommueckoro 3axkona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €ro MOHUMAaHUE: OMHUCHhIBATh M XapaKTepU30BaTh TaOIUYHYIO
dopmy Ileproguyeckoil cUCTEMBbl XUMHYECKUX SJEMEHTOB: pa3iMyaTh MOHSITHS
«riaBHas noarpynna (A-rpymnmna)» u «nodoynas noarpynmna (b-rpymnma)y», Maieie u
OOJIBITINE TIEPUOIBI, COOTHOCUTH 0003HAUCHHUS, KOTOPHIE UMEIOTCS B TIEPUOINIECKOMN
Ta0JMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKHUX
AJIEMEHTOB (COCTaB U 3aps sapa, 0011Iee YUCIIO AIEKTPOHOB U paACTIPEEICHUE UX IO
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOIKME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB U UX COCJIMHEHHU B IMpejiesiax MaJlbIX MEPHUOJIOB U TJIABHBIX MOATPYMII C
YYETOM CTPOECHUS UX aTOMOB;

KJIacCU(UIIMPOBATh ~ XUMHUYECKHE  DJIEMEHThl, HEOPraHMYECKHE  BEIleCTBa,
XUMUYECKUE PEeaKkuu (10 YUCITY ¥ COCTaBYy yYacCTBYIOIIUX B PEAKIMU BELIECTB, IO
TEIJIOBOMY A(PdekTy, N0 HU3MEHEHHIO CTENEHEeW OKHUCICHHUS XUMHUYECKUX
3JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBaTH) OOIIME W CHeNUPUUECKUEe XUMUYECKHE CBOMCTBA
IPOCTBIX U CIIOAKHBIX BELIECTB, MOATBEPK/IAsi OMUCAHUE PUMEPAMU MOJIEKYJIISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

COCTaBJIATh YPABHEHUS DJIEKTPOIUTUUYECKOM ITUCCOIMALMM KHUCJIOT, IIeJIoued Hu
COJIEH, TIOJIHBIE M COKPAILEHHBIE YPaBHEHUS pPEaKIMil HOHHOTO OOMEHa, ypaBHEHUS
peakuuii, NOATBEPXKIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M  MEXIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OaiaHca 3TUX PeaKIuid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAaHMS] XUMUYECKHUX MPEBPAILICHUIN B PA3JIUYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIHO MAacChl BEILIECTB,
MAaCCOBYIO JOJIF0 XMUMHYECKOrO 3JIeMEHTa Mo (opMysie COEAMHEHHUS, MaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, IMPOBOAUTH PACYETHI MO YPABHEHUID XUMHUYECKOU
peakuu;

coOno/IaTh TMpaBWia TMOJH30BAHUA XUMHUYECKOW TMOCYJAOW U J1aOOpaTOPHBIM
o0opy0BaHUEM, a TaK)Ke TMpaBHiia OOpaleHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKUMSAMU IO  BBIMOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB TIO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIEKUCIOro rasa);
MPOBOAUTh PEAKLIHH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3JIMYHbBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOIUI-, KapOOHAT-,
docdar-, cuwimmkar-, cynbhar-, TUIPOKCUI-UOHBI, KATHOHBl AMMOHHUS UM HOHBI



M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
BCILIECTB;
MPUMEHSITh OCHOBHBIE OTIEPAIIMH MBICIIUTEIHHOMN NEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIICHUE, CHCTEeMAaTH3AIINIO, BRIABICHUE TPUIMHHO-CIICICTBEHHBIX CBS3EH —
JUISl UBYUYEHUSI CBOMCTB BEIIECTB U XUMHUUECKUX PEaKINi, €CTECTBEHHO-HAYYHbBIE METO/IbI
MO3HAHUS — HAOII0JICHHUE, U3MEPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT.



e 9 KIIACC TEMATUYEKOE IINTAHUPOBAHUE

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

duekTpoHHbIE (LM POBbLIE)

Ne i/ KonTpoJbHble IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoTshI
Pazpeua 1.
Paznen 1.BemecTBO U XUMHYECKHE PeaKIUn
[loBTOpEeHME U yriaybieHne 3HaHUN OCHOBHBIX pa3zesioB Kypca 8 kiacca 5
OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUECKUX PEaKLUi 4
DNEeKTpOTUTHYECKAst JUCCOIMANMsA. XUMUYECKHE PEaKIIUU B pacTBOpPax 8
11 [ToBTOpEeHME U yriayOneHue 3HaHUN 5 1 bubnuoreka [IOK
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
XUMHYECKHUX PEAKIIMH https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLIUAIIHS. 3 1 1 bubnmnorexa [JOK
XHWMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2.HemeTanibl 1 X cOeANHEHUS
51 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubmmnorexka HOK
anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTePUCTHKA XUMHYECKHIX
2.2 anemeHTOB VIA-Tpynmsl. Cepa u eé 6 BH6J?HOTeKa HOK
COTHHCHS https://m.edso00.ru/7f41a636
OOm1ast XapaKTePUCTHKA XUMHYECKHIX
2.3 aneMeHTOB VA-Tpymibl. A30T, 7 1 bubmmorexa [JOK
(bOC(Op 1 HX COSMHERTA https://m.edso00.ru/7f41a636
2.4 OOm1ast XxapaKTepUCTHKA XUMUYECKHX 8 1 2 bubmuotexa [JOK



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

anemeHToB |VA-rpynnsl. Yriaepoa u

KpCMHI/Iﬁ U UX COCAUHCHUA

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

Hroro mo pazneny 25
Pasznen 3.MeTa/sILI 1 UX COeNNHEHHS
. bubnuorexa [JOK
3.1 Obmue cBoicTsa MeTaIOB 4 https://m.eds00.ru/7f41a636
3.9 Bakneiiie MeTaJibl U UX 16 bubmuoreka [{OK
' COEIUHEHUS https://m.edso0o.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4.Xumus u okpykaiomias cpeaa
41 BemecTBa u Matepuansl B )KU3HU 3 bu6nmorexa LIOK
' yeJloBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
P 3 bubnmorexa LIOK
C3CPBHOC BpEMA https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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9 KIIACC IOYPOYHOE INTAHUPOBAHUE

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel mo teme

5 «[ToBTOpEHUE U yriybaeHne 3HaHuH 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IloHATHE O TOMOT€HHBIX U 1 bubmmorexa LOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

8 ®akTopkl, BIUSIIONIAE HA CKOPOCTh 1 bubmorexa HOK

Pbl, _ p https://m.edsoo.ru/00adc28c
XUMUYECKON PEAKIIUU U TTOJIOKEHNE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
bu6mmoreka [IOK
14 IIo €0 0JIM3€ coJier
HATHE O THAPOTH el https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK



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

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHE CBOUCTBA, MOJIyYEHUE U bubmorexa OK
» O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYrosnbHas Kuciora u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

bubmuoreka [JOK

45 %
YPABHCHHMAM XHMIHCCKHX PCAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coequHEHUA Kb bubmmorexa LHOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTL BOABI M METOEI €€ bubmmorexa [TOK
Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxunenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCcOBOH J0JIM BBIXOJIa IPOJIYKTa
peakuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso0o.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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







		2023-10-15T15:17:30+0400
	,ecsubyf
	ГБУ Республики Марий Эл "ЦИТОКО"
	Я являюсь автором этого документа




