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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrpPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MPEJCTaBIECHUE O MEJsAX, OOIIel CTpaTreruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeiesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
pazienaM M TeMaM MPOTrpaMMbl MO XHMHUH, OMNPEIENSeT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouIuxcsi, OMNpPEAeNSseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJICH W3YUYEHUs NMPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEHOCTH O0O0YyYalolerocss Mo OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 HSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUs KYJIbTYPhI JIUMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITENIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUYU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImMXCs;

criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJOTHYECKOE
oOpa3zoBaHue 00yUYarOITUXCS.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECHedYuBalOTCs crherupuKon
ColepKaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBJISETCS  IeJaroruyecku



aJlanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONMPEeIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CHUCTEMBI IMEPBOHAYAIBHBIX IMOHSTHI XUMHH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coAepKaHus MPOTPaMMBI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakuuu. O0e 3T CUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO MIPHUHIUITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHHI HA OCHOBE TEOPETUYECKHUX IPE/ICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOW CBA3H;

— TmpencTaBlieHUd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromMy, BBITIONHSS (GYHKIMA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHUYECKOM COCTABIIAIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU NPOUCXOJUT C MNPUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aroluid Mupy,
«buosnorus. 5—7 kiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESATEIPHOCTH YEJIOBEKA M KAaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaua y4eOHOrO mpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaXHEUIHX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JIOCTYIHBIX 00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUM K HAyYHBIM MeETOJaM TMO3HAaHUSI TPU U3YYEHUU BEIIECTB U
XUMHUUYECKUX peakiuii, B GOPMHUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
JIeATEIBHOCTH, OCBOEHUM TIpaBWJI O€30MaCHOr0 OOpallleHHs C BEIIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Ipu u3ydeHUn XMMUU HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HauYCHUE MPUOOPENH TaKHe 1eJH, KaK:



— (OpPMHUPOBAHHUE HWHTEIJIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSTEIbHOM ITO3HABATEIbHOM JESTENIBHOCTH, HAayYHbBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUY;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaOITUMUCS
ONbITa PAa3HOOOPA3HON NEATENBHOCTH, IMO3HAHHWS M CaMOIIO3HAHHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLNI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o0med (YHKIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
rPAMOTHOCTH, B TOM YHCJI€ YMEHUW OOBACHATH M OLICHUBATH SIBJICHUS
OKpPYKAIOIEro MHpA, MCHOJIb3Yys 3HAHUS W ONBIT, IOJYYECHHBIC NPH H3Y4YCHUU
XMUMHH, TPUMEHATh HUX IpPHU PEIIEHUU NpoOJeM B IMOBCEJHEBHOW XHU3HU MU
TPYJIOBOM EATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUYECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU JUId BBIPAOOTKH 3KOJOTUYECKU
LEJIECO00Pa3HOro MOBEACHUST B OBITY M TPYIOBOM JEITEIIBHOCTH B IEJSIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOIIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAlUM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY NpPO(HIIsl U HAIPaBICHHOCTU AAJIbHEUILIEro
oOyJeHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€NOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. Du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHEe 0 MeToax MO3HaHHWS B XUMHUH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcHUTeNbHAsT MOJICKYJIsIpHAas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO dJIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTMHEHUHN.

du3nuecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUjIaMu pabOThI B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHME caxapa B CTYIIKE,
KUTIEHWE U KOHJEHCAIMsI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) sIBJICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOU KHUCIOTHI C XJOPUIOM Oapuisi, pa3ioKeHUE THIIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJICHWE W  ONHUCaHWE  PEe3yJIbTaTOB  IPOBEICHMS  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENIEd MOJIEKYJI
(I1apoCTEepPIKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBO. Haxoxjenue kuciopoaa B Mpupojae, (U3MUeckue M XHUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl
MOJYYeHUs] KHUCJIOpoJa B JA0OpaTOpud U MPOMBIUIEHHOCTH. Kpyrosopor
KHciopoaa B mpupojie. O30H — ajioTpoIiHasi MoAu(pUKaIUs KUCIopoa.



TennoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — anemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupone, (uU3MUEeCKHe ¢ XHUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBoputrenb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J11 BeleCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpOJZI€ U B KU3HU 4YeloBeka. KpyroBopor Boabl B IpUpPO/IE.
3arps3HeHne NpUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM@oOTepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Krmaccupukauuss OCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucior. @usndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conei.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOPOAa B BO3AyXe€, ITOIYUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHUCIOPOJa, HAONIOJCHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
NpeKpalieHusi TopeHus (moxapa), O3HAKOMJIEHME C oOpa3uaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpaHHe, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE OOpa3ll0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHUE OCOOEHHOCTEW pPACTBOPEHMSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C  ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
UCCJICIOBAaHUE O0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH,
u3ydyeHue B3aumojeiicTBus okcuga menud (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeakUWil HEUTpAIU3alWH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOrO0 MeTajla APYTMM M3 PAacTBOpa COJIM, PEIICHUE



DKCIEPUMEHTAJIBHBIX 33/ad MO TeMme «BakHellune KiIacchl HEOPraHUYECKHX
COECTUHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemMenToB JI. WM. MenpgeneeBa. CtpoeHue aromMoB. XHMH4YECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMEHTOB. [loHsaTne o
IPYINIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[leprognuecknii 3axoH. [lepuoanueckast cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkomepuonnas ©u  JIuHHONEepuoAHass  (OpMbI
[Tepuoanueckoit cucrembl xumuueckux aneMeHToB [. M. MenneneeBa. [leprobl
u rpynmbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKUX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBasieHTHas (MoOJisipHasi W HEMOJSIPHAs) CBSI3b.
DIEeKTPOOTPUIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKMcIeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
IMAPOKCUIA LMHKA C pAacTBOPAMM KHCIOT W IIEJIOYEH, IPOBEIECHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLIUU
(ropenue, peaklny pa3ioKeHUs], COSTUHEHU).

Mesrcnpeomemnnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B § Kilacce
OCYILECTBIISIETCSl 4Y€pe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAayYHbIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBeHHO--HAyYHbIE TIOHSTHS: HAyYHbIN (akT, TUTIOTE3a, TEOPus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOJUIHOCTh, HAOJIOEHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIBI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUM 3apsll, BEUIECTBO, TEJO,



00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
M0JIE3HBIE UCKOIAEMbIE, TOILINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYeECKasi peaKIHs

[leprognuecknii 3axoH. [lepuoandeckast cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUONOB, Kalus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »>JIeMEHTOB B llepmoanueckoi
CUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PA3JIUYHBIM KJIaccaM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3audyHbIM MIPU3HAKaM (110 YUCITy
U COCTaBy YYacCTBYIOLIMX B pEAKIMHM BELIECTB, MO TEIIOBOMY 3(QeKTy, IO
U3MEHEHUIO CTETEHEN OKMUCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YUYacCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKINH, TEPMOXUMHUYECKHE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckod peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIINE HAa CKOPOCTh XHWMHYECKOW PEaKUUH U TMOJOXKEHUE XHUMHYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE  PEAKIMM,  AJIEKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaxkLuu. CocraBiienue YPaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTENbHBIX ~ PEAKIMA C  HCIOJIb30BAHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMu4eckol cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBbIE M COKpAllléHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOU
nucconunanuu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THIAPOIU3E COJICH.

Xumuyeckuui IKCnepumenm:

O3HAKOMJICHUE C MOJICJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopua HaTpusl), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu



OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOJAHOCTH
pacTBOPOB BEIIECTB, IPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEeHd U COJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHHMS  peakuWid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHUE Ta3a, o00pa30BaHUE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX — peakUui
(ropeHue, peaklMHu pa3yIOKEHHs, COEIUHEHUs), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOMIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJusibl 1 X COeIMHEHUS

OO6mast xapakTepuctuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3anyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHas KucioTa, XUMUYECKHE CBOMCTBA, IOJy4YECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTelneHU okucieHus. CtpoeHune u (pU3MYECKUE CBOICTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMH4ecKkue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTta, (¢uU3NYECKHUE M XUMHUYECKHE CBoilcTBa (oOmipe Kak
OpeJCTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeakllvu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a IMOMY4YeHHMsSI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coiau CepHON KUCIOThI, KAYECTBEHHAsI pEAKIMs Ha
cyabdar-uon. HaxoxxneHue cepbl U €€ COENMHEHHMA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COECIMHEHUSIMH cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
bu3nueckue u XuMHIecKkue cBoiictBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(bu3MUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMeHenue. Colu aMMOHUS,
uX (pU3NYecKue U XUMHUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MoJydyeHue, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCJIOT M crhenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
ynoOpeHuil. XuMHU4ecKoe 3arps3HeHUE OKPY>KAIOIICH CPe/lbl COSTMHEHHSIMU a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHYECKUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Pu3MIecCKue U XUMHUIECKHUE CBOMCTBA,
nonyuenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUH.



O6mas xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIJIEpoA,  aJUIOTPOIHBIE
Monu(duUKaKMK, PpacrIpoCTpaHeHWEe B MpUPOAE, (U3HUECKHEe U XUMHUYECKHE
cBoricTBa. Ancopouusi. Kpyroopot yriepona B npupojae. Okcuabl yriepoja, ux
dusznyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha J>KUBbIE OPTaHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO MOTEIJIEHUS KIUMaTa, MNapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (U3NYECKue U XMMHYECKUE CBOICTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepojia (MeTaH, 3TaH, TUJIEH, alleTHIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaKHBIX BEILIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJii B JKH3HM 4YeJoOBeKa. MarTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEITMHEHUN.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, INOJYyYCHHE H
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOiiue mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoii kucnore. CHUIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIOIb30BaHMS
CTPOUTENIbHBIX MATEPUAIIOB B OBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

H3y4eHHEe 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB
UX TPOTEKAHMS], OMBITHL, OTPAXKAIOIIHME (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C
oOpazmlamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIJIMBaHUS caxapa IO JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHNE KAUeCTBEHHON PEakInK Ha Cyabdar-
UMOH U HaOJIoJeHHe MpHU3HaKa e€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W UX coenWHEHUN (BO3ZMOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEeHUH, MoTyUYeHue,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, MpOBEJICHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydeHne mpu3HAKOB
UX IPOTEKaHMUsl, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHOW a30THOU KUCJIOTHI C MEBIO
(BO3MOXXKHO ~ HCIOJB30BAaHHE  BUACOMATEPHUAJIOB), U3yyeHue  Mojelnen
KPUCTAUTMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCcOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U



YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHE, COOMpaHue, paclio3HaBaHUE W H3yUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-HOHbl WM W3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIUEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3aJ1a4 1o TeMe «BakHeile HeMeTalIbl U UX COCTUHCHUS.

MeTajuibl 1 X COeIUHEHUS

OO6m1ast XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomndeckon cucreMe XHUMHUYECKUX diemMeHToB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHue MeTauioB. MeTajuimdeckas CBsI3b U
METaJUIM4YeCKasi  KpUCTA/UIMYECKass  pemeTka.  DJICKTPOXUMUYECKUM  psi
HaIpsHDKeHUN MeTaioB. Ou3nueckue U XUMHUECKHE CBOMCTBAa MeTaylioB. OO01ue
criocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WM METAJIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTallb, YYTYH, JIOPaTIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHAYECKHUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U kanus). OKkcuabl u
TUJIPOKCUABl HATpus W Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU HMX
COCIMHEHNH.

[[lenoyno3emenbpHble METAUIBI MarHuii M KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHUE B pupoae. PU3NYECKUe U XUMUYECKUE CBOMCTBA MAarHUs
U Kanbliusa. Baxkueiie coequHEHHS KalbIUs (OKCHJ, THIPOKCHI, COJIH).
JKEcTrocTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJOMUHHUI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa, CTpOEHHE aTOMa, HaXOXICHHUE B mnpupoge. dusznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCH]IA
aJIFOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnpneneeBa, CTpOEHHE aroMa, HaxOoXAeHuWe B mnpupoae. dusznueckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, rTuapokcuabl U conu xxenesa (II) u sxenesa
(IIT), ux cocras, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJIb30BaHUE BHIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbllUsl W HATpUs C BOJOHW (BO3MOXKHO MCIIOJIB30BAaHME BUJICOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIL30BAHME  BHIECOMATEpPUANIOB), IPU3HAKOB  MPOTEKAHUSA
Ka4ECTBEHHBIX PEaKIMii HAa MOHbBI: MarHus, KajablMs, allOMUHUS, IIMHKA, JKEJe3a
(1) u xeneza (III), meau (1), HaOnrOAEHUE U ONMUCAHUE MPOLECCOB OKPALIMBAHMS
IJJaMEHH MWOHAMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS



Y TUAPOKCHJIA LINHKA, PELIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHenmue
METaJUIbl U UX COCTMHEHUS.

XuMHS U OKPYKAKOIIAS CpeAa

BemecTBa m marepuansl B INOBCEAHEBHOW >XU3HM 4YeloOBeKa. besomacHoe
WCITOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momMomb mnpu
XUMHUYECKUX OKOTaX U OTPABICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpYyKaroled cpenbl (MpefenbHas I0mycTHMast
KOHIIEHTpalus Bemects, aanee — [1JIK). Ponb xumuu B pemieHnu 3K0J0THYECKUX
po0JieM.

Xumuueckuii IKCnepumenm:

u3ydyeHrue o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE
MaTepualbl).

Mesicnpeomemmuoie cea3u

Peanmnsanuss MeXOpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIO/ICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBIEHUE, MapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusnka: Marepus, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUJ,
U30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUH 3aps, IMPOBOJIHHKM,
NOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yI00pEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIAEMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH u
BOCHUTATEJILHOMN JAESATEIBbHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUICKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPHUHSATBIMU B
oOlllecTBE TMpaBWJIaMH W HOPMAaMHU IIOBEJACHUS M CIIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COIUATIM3AIIUN 00YyUYatOIINXCS.

JIngyHOCTHBIE  pe3yJabTaThl  OTpPaXalrT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJCTBOBAThCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAllUM U
pacIIMpEeHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) maTprmoTH4eCcKOro BOCIUTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJEIUI0, TOHMMAHUS 3HAYCHUS XUMHUUYECKOM HAayKH B KU3HU
COBPEMEHHOI0 OOIIECTBA, CIOCOOHOCTH BJIAJETh JOCTOBEpHOW HH(MOpManuei o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U OOIIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEJICTABIACHUS O COIMAJIBHBIX HOPMax M TMpaBUJIaX MEKIMNYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIeAOBaTEILCKOM, TBOPYECKOW MW JIPYTMX  BHJAX
JeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATEIbHOCTH IpHU
BBITIOJTHEHUHU Y4YeOHBIX, TI03HABATCIBHBIX 3aJ]lay, BBIMOJHEHUH XHUMHYCCKHUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIIM B TIpollecCe€ HITOM Yy4eOHOU JNEeSITEIBbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMOBEJCHUE W TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIOIIUE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOH KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aMMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0/IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HABATENIbHOM, MH()OPMAIMOHHON W YUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypod, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIIEN0BATEIHCKON



NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHWE LIEHHOCTU YMW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBI 00pa3 >KU3HH, OCO3HAHME MOCIEACTBUA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIO/IEHUSI TpaBuUi  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) Tpya0BOIro BOCIIUTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBOXKEHHUE K TPYLy M peE3yibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUIyaJIbHON TPAEKTOPUU MPOJAOHKEHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHI HEOOXOAMMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpeIE;

6) ’K0JIOrHYECKOro BOCIIUTAHHS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPUPOAE KaK HCTOUYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYeCcKOMy M TICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBUJI OE30MACHOTO MOBEIEHUS IpU padoTe ¢ BEUIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOIEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, JJIS
pELIeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYphl, OCO3HAaHHS TJ00AJIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIIEISAIOT 3HAYMMbBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIIEHAyYHbIE TMOHATUS (3aKOH, TeopHus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUU M3 3TUX MpeAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAyYHOW KapTHHE MUpPa, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (TI03HABATEIbHbIC,
KOMMYHHUKAaTHBHbBIC, PETYIATUBHBIE), KOTOpbIE OOeCIeuuBaloT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO Yy4eOHOU
NEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

ba3oBble Jiornueckue aeicTBUA:

YMEHUSI MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOEHUU
3HAHMI: PACKPBIBaTh CMBICI XUMHUYECKHX MOHATUN (BBIAEHATh UX XapaKTepHbIE



NPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHSTUS JJI1 OOBSICHEHHS OTJENIbHBIX (PaKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIaCCU(PUKALNUKA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKluH,
yCTaHaBIMBATh MPUUYMHHO-CIEJACTBCHHBIC CBSI3M MEXAY OOBEKTaMH H3y4YCHHUS,
CTPOUTDH JIOTUYECKUE PaCCyX ACeHUs (MHIYKTHBHBIC, ACIYKTUBHBIC, 110 aHAIOTHUH),
JIeNIaTh BBIBOJIBI U 3aKIIIOUCHUS;

YMEHHE TPUMEHATH B TMPOLECCE TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMUYeckas QopMylia U ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-IT03HABATENbHBIX 33714, ¢ YYETOM
ATUX MOJIETbHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU W3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICICTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B M3yYaEMbBIX MPOIIECCAX U SABICHUSX.

Bba3oBble uccienoBareabckue A€l CTBUS:

YMEHHE HCIOIb30BaTh TMOCTABICHHBIE BOIMPOCHI B KAauyeCTBE WHCTPYMEHTa
MO3HAHMs, a TaKXKEe B KA4eCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHU;

npuoOpeTeHne OIMbITa MO IUIAHUPOBAHUIO, OPTraHU3allMd W MPOBEICHUIO
YUEHUYECKUX DKCIEpPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyIUpOBaTh 00OOIICHUS U
BBIBOJIbI 10 pPe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEOBAHMSI, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATH WU HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIsIpHAsl ~ JIUTepaTypa XUMHYECKOTO COJIEpP)KaHHWs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHBOPEUMBYIO H
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOJBI U 3alpOChl MPU TOUCKE U OTOOpE
UHPOPMAIIMU W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTi MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBiIeHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl  HECJIOXKHBIMU CXeMaMH, JrharpaMMmamu,
npyrumu hopmMamu rpadUKu ¥ IX KOMOWHAIIASMY,

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBAaTh B IMpolecce Yy4yeOHOH u
UCCIIEIOBATENLCKON NeATEIbHOCTH MH(POPMAINIO O BIUSHUHU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIICH MPHPOIHOM
CpEIIBl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIe 1eHCTBHS:



yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe Jauajgora W (WJIH) JIUCKYCCHH) TIO
CYIIECTBY  OOCYXJaeMoill  TeMbl, (OPMYIUPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIBHO BBIITOJHEHMS IPEJI0KEHHOM 3a]auH;

YMEHUS  NPEJCTaBIATh  IOJYYECHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTALUIO
pE3yNbTATOB BBIMNOJHEHNUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBATENbCKOW  JNESITEIBHOCTH  MPU  PEUICHUU
BO3HMKAIOIIMX TPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX HHTEPECOB M COTJIaCOBAHUS
no3uuuid (00cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHAIIUS
COBMECTHBIX JECHCTBHUI, OINpEICICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHBIE YHHBepcaJbHbIe y4eOHbIe 1eiCTBUSA:

YMEHUE CAaMOCTOSTENIbHO ONPEENsITh UENH JEATebHOCTH, MIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUM TIPU BBINOJHEHUM 33JaHAA C YYETOM
MOJIYYEHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO PE3YJIbTAaTa 3asBJIICHHOW LIEJIM, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IIPEIAracMble€ B YCIOBUU 33IaHUN.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
cCoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUJBI
JEATEIbHOCTH MO  TOJYYEHUIO HOBOTO 3HAHUA, €ro MHTEepIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K xoH1y 00yuenus B 8 ky1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

® pacKphIBaTh CMBIC]I OCHOBHBIX XMMHYECKMX IOHSTHI: aTOM, MOJIEKYyJa,

XUMHUYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOJHAS M HEOJAHOPOAHAs), BaJICHTHOCTb, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBast 0JIs1 XUMUYECKOTO AJIEMEHTA B COSAMHEHUN, MOJIAPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasi peakius, KiacCuuKalus peakluid: peakiuu
COCJIMHEHHUS, pPEaKUMu pPa3joKEHUs, pPEaKUUU 3aMEICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU A (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, pPaaUyC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJsipHAas KOBAJCHTHAs! CBS3b,



WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(IpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIA;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCIICHHS  3JIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIACCy COEAUHEHHUM MO
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBate cmbica Ilepuommueckoro 3akona [JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT HMX MojoxkeHus B [lepromnueckoil cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnMuHyo ¢Gopmy Ilepuoanueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», Maneie U
OOJIbILINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuue «llepuomuueckass cuctemMa Xumudeckux osiemeHToB [, U.
MeHnneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sAipa, 00I1ee YUCIIO dIEKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPIKIas OMUCAHUE TTPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUI B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISPHYIO UM MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKITnu;

MPUMEHSITh OCHOBHBIE OINEpPAIMU MBICIUTEIBHON NEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IICHHEe, CHCTeMaTH3aIlnio, KiacCH(UKaIuio,
BBISIBJICHUE MPUYUHHO--CIICJCTBEHHBIX CBSA3EH — JUISI U3YyUYECHHUS] CBOICTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHil, €eCTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUSI — HaAOJIOJICHHE, W3MEpPEHHe, MOJCIMPOBAHHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );



cieloBaTh ~ IpaBWJiaM  MOJb30BaHUA  XMMHUYECKOM  MOCYIOH U
7a00paToOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpAIlCHUS C
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 10 BBINOJHEHUIO
Ja00pATOPHBIX XWMHYECKUX ONBITOB MO MOJYYEHUIO U COOUPAHUIO
ra3oo0pa3HBIX BEMIECTB (BOJOpPOJAa M KHCIOPOAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOW JI0JIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBATh U MPOBOAUTH  XMUMHYECKHE  HKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondTaenH, METUIOPAHXK U JIPYTHE).

K koHIy o0yueHus B 9 kjiacce npeMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TMOHSITHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, aHWOH, IMPOCTOE BEIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, D3JIEKTPOOTPUIATEIHLHOCTh, CTEICHBb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYEeCKasi CBsI3b, TEIUIOBOM 3(P(DEKT
peakiuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IHUCCOUMAIMSA, PEAKIHH HOHHOIO
oOMeHa, Karauu3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMbIE pEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
AITOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAas,
MEeTaJTMYeCcKas), KpUCTANIMYECKash penieéTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakiuu, MpeAeabHO IO0MyCcTUMas
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U
MPUMEHSThH 3TU IOHATHUA MPU ONMKUCAHUU BELIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENENATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Pa3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONnpeAenéHHOMY KJIAcCy COEIMHEHH 1o (opmyiaM, BUA XHUMHUYECKOU
CBsi3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnmunyio Gopmy [leproanueckoil CUCTEMbl XUMHYECKHX DJIEMEHTOB:
pa3iuyath TOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynna (b-rpynma)», manesle u OOJbIIHME TEPUObI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONM Taliuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsa sjpa, OOIIee YHUCIO OJJIEKTPOHOB U



pacmpejielieHie HUX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MCHCHHH CBOWCTB JJIEMEHTOB M UX COCIWHCHUN B
npeenax MaJbIX IMEPUOIOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE PeaKuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIECTB, MO TEIIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIUPUICCKUE XHUMHYCCKUE
CBOMCTBA TIPOCTHIX U CJIOXKHBIX BEIIECTB, TMOJITBEPXKAAas OIMCAHUC
MpUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJIEKTPOJUTHYECKON JHUCCOIUAIMU  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMN HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PEaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHX TMPEBpPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBuUjia  MOJb30BAaHMA  XUMHYECKOW  MOCyAol U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TmpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMM, TOJATBEPKJAIONINE  KAauyeCTBEHHBIH  COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYCCKUX BEIICCTR;

MIPUMEHSATh OCHOBHBIC OIEpAIlMi MBICITMTEIBHON JIEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEMATHU3AIMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlnid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, JKCIIEPUMEHT (pealbHBIA |
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

n/n

HaunmenoBaHmue pa3xeioB u
TEM NIPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE IIpakTH4eckue

JyekTpoHHbIE (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Paznen 1. HepBOHa‘laJIbele XUMHNYECCKHUC ITIOHATHUSA

Xumusa — Ba)kHas 00J1aCThb

11 €CTCCTBO3HAHUS U 5 bubmuorexa [JOK
IIPAKTUYECKON AESITEIbHOCTU https://m.edsoo.ru/7f41837¢
YyeJoBeKa

12 BemntecTBa 1 xummdeckue 15 bu6mmoreka [JOK
peaKkuu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB

71 Bosnyx. Kucnopona. [lonsarue 6 bubnnorexa [JOK
00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonstue o kucnorax 3 bubnunoreka [JOK
U CONSX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 bubnnoreka [JOK
OCHOBaHHMSAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 bubnuotexa [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30




Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3j1emMenToB /. U. MengeneeBa. CTpoeHune aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 XHUMHYECKHX dj1eMeHToB JI. 1. 7
Mennene-eBa. CtpoeHue

aroma

XumMmuyeckas CBA3b.

3.2 OKHUCIIUTENBHO- 8 1
BOCCTAHOBUTEJIbHBIC PEAKITUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

Htoro o pazaen 15 bubnuotexa [JOK
A https://m.edsoo.ru/7f41837¢c
b K
PesepBHoe Bpemst 3 uomoreka O

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4

https://m.edsoo.ru/7f41837¢




9 KJIACC

KosnuecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM
Ne n/mm Konrtpoabnbie Ilpakruueckne (uudpoBbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pasoBare/ibHbIE
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
[ToBTOpeHME 1 yriyOJIeHHE 3HAHUH bubnuorexa [JOK
1.1 5 1
OCHOBHBIX pa3/esioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
) peakiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE pEeaKllUy B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
3| e 6
’ DTIENICHTO PYHIbL. L-epa it e https://m.edsoo.ru/7f41a636
COEIMHEHUS
23 onewemon Vaspyms, Asen gostopunx 7 | beomorealOK
’ PYHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
06
24 anewemon IV Ay, Yrncpoxn ; | ,  buomorea 0K
’ . PYHEL POx https://m.edsoo.ru/7f41a636
KPEMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01e cBOMCTBA METAJLIOB 4 bubmorexa HOK
’ B https://m.edsoo.ru/7f41a636
3.2 Baxkneiiime MeTajuibl 1 UX COSIUHEHUS 16 bubmorexa [IOK
' A https://m.eds00.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [OK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmorexa [IOK
yeJioBeka. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1

https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBumia paboTs
N bubnuorexa [JOK
3 B J1aboparopuu U IpUEMBI OOpaIICHHSI C 1
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 Yucreie BemecTBa 1 cMecu. CiocoObl | bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue

. . bubnuotexa [JOK
5 cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1
https://m.edsoo.ru/ff0d28c8
COJIN)»
b K

6 ATOMBI 1 MOJIEKYJIBI 1 nomorexa 110

https://m.edsoo.ru/ff0d2a6¢c

7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bu6mmoreka [IOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK

8 IIpocTble U CIIOXKHBIE BELIECTBA 1

https://m.edsoo.ru/ff0d2a6c¢
bu6mmorexa [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1

https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [JOK




Xumuyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubnuoreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mousb. MossipHast bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKash peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnuoreka [IOK
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [HOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenus konudecTBa, Macchl BELIECTBA 110 bubnuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMUuecKuX peakiuii
18 (coe I/IHq;HI/ISIH a3JI0KEHUS 3a1\IZe CHUS bubmorexa LIOK
A P ’ m i https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukioneauct. O6o0eHne 1 bubmorexa LIOK
t AT H https:/m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHUH
20 Kontponsnas padora Nel o teme «Bemecta bubnnoreka [JOK
A XUMHYECKUE pEAKLIUN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
X v Bu6morexa [IOK
21 Kucnopoa — ameMeHT 1 mpocToe BENIECTBO.
https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA bu6mmorexa [IOK




KHCII0po/ia (peakIuKi OKUCIICHHS, TOPCHHE).
ITonsaTHE 00 OKCUIAX

CriocoOsl MosTy4eHus KUCIopoia B

https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
23 J1a00paTOPUH U MTPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TermmoBoit 2 hHEKT XUMHUUESCKON PEaKITNH,
24 MOHSITUE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmorexa HOK
P P : https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
TomnmuBo (HedTh, yroib U METaH).
25 3ar $I3H€I§I/I€ql;03 . a, CITOCOOBI Zro bubmmorexa [TOK
P AYxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILECHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITomyuenne u coOupanue KUCIOpoaa bubmmorexa [TOK
7 . P poa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Bonopoa — »snemMeHT u nmpocToe BEIieCcTBO. bubnuorexa [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE O KMCIOTAX U COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «[TonydeHune u coOMpaHKe BOIOpOIa bubmorexa HOK
7 . P HOPOAE, https://m.edsoo.ru/ff0d4f42
M3y4eHHUE €ro CBOMCTBY
bubmuorexa [JOK
32 MousipHbIii 00bEM ra3oB. 3aK0OH ABOTaIpo
P AP https://m.edsoo.ru/ff0d542e
33 Breruucnenus 00béMa, KOJIUYECTBA BEIIESCTBA bubmuorexa [JOK



rasa o ero U3BECTHOMY KOJIMYECTBY
BEIIECTBA UIIN 00BEMY

Brruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

" bubnmoreka [JOK
34 peaKIy Ha OCHOBE 3aKOHA O0BEMHBIX
. https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 duznyeckre 1 XUMHUYECKHE CBOMCTBA BOIEI bubmorexa LOK
A https://m.edsoo.ru/ff0d587a
. bubnuoreka IHOK
36 CocraB ocHoBanui. [TonsTue 06 nHIUKATOpaX nomorexa L
https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbie u
bu6mmoreka [IOK
37 HEHACBIIIEHHbIE pacTBOPHL. MaccoBas 101
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «[IpuroroBieHne pacTBOPOB C ONPEIEIEHHON bubmmorera [TOK
p . . p p pet https://m.edsoo.ru/ff0d5eba
MAacCOBOM J0JIei paCTBOPEHHOTO BEIIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupUKaLUs, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u XuMHUECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubnuotexa [JOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne u XUMHYECKUE CBOWCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2




bu6mmoreka [IOK

45 ITonmydyenne 1 XMMHUUYECKHE CBOMCTBA KUCIIOT
I https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
MOJIyYECHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnnoreka [HOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCINHCHHUI)
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka IHOK
49 O000111eHIE U CUCTEMATH3aIUs 3HAHUI &
https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnnorexa [HOK
KJIaCChl HEOPTraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9e1la
[TepBbie OMBITKY KIACCHPUKAITUN
bu6nmoreka [JOK
51 XMMHYECKHX 371€MEHTOB. [loHsATHE O rpymmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuoanueckuii 3akoH u [leprnonnueckas
52 CHCTEMa XMMHYECKHUX dnemMeHToB [. U bubmorexa LOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TPYIIIEL, TOATPYIIHE Bubmorexa ITOK
p » TPYITHEL, by https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bu6nmoreka [JOK
M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 sneMmeHTOB Ileproanyeckoii cucrems J. 1 bubmmorera [IOK
p o https://m.edsoo.ru/00adabbc
Menneneena
56 XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA 110 bubnuotexa [JOK




ero noJjioxkeHuto B [lepuoanueckoit cucreme
. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

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

bubmuorexa [JOK

57 pa3BUTHS HayKu U nipakTuku. /. 1. 1
L. https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HbIN, IEAAror U rpakIaHuH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonuas xumMudeckas CBsI3b 1 bubmaorexa LIOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 KoBaneHntHast nosnsipHasi XUMHYECKasi CBA3b 1
https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
61 KoBanenTHas HenossipHas XUMUYECKasl CBA3b 1
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUSA 1 bubmmorexa LHOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 Bubmorexa ITOK
peartt hitps://m.eds00.ru/00adb076
bu6nmoreka [JOK
4 1
6 OKUCINTENIN U BOCCTAHOBUTEIN hitps//m.cdsoo.rw/00adb076
65 KontponbHas padora Ne4 o reme «CtpoeHue 1 bubnuoreka [IOK
aToMa. XuUMHUYECKas CBI3b) https://m.edsoo.ru/00adb486
bu6nmoreka [JOK
66 00600 7| 1
ODIHCHHE H CHCTCMATHIATI SHAHIH https://m.edsoo.ru/00adb33c
bubmuorexa [JOK
67 00600 7 1
ODIICHHEC H CHCTCMATHIAII SHAHIH https://m.edsoo.ru/00ad9cb2
bubmuorexa [JOK
68 00600 7 1
ODIHCHIE H CHCTEMATHSATIMA SHAHMH hitps://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bubnunorexa LIOK
1 cucTeMa XuMH4eckux snemeHToB Jl. U. 1
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
" bubmuoreka [{OK
2 XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX 1
https://m.edso0o.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bubnnorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buabel XuMHU4ecKoil CBSI3U U THITBI | bubnunoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5 «IToBTOpenue u yriy0neHue 3HaHu 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
6 Krnaccudukanus XuMHUECKUX peakIuii Mo | bu6nunorexa LIOK
Ppa3IMYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOU peaKIuu.
bu6mmoteka IIOK
7 [ToHsiITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh | but6mmoreka [IOK

XUMHYECKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

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




OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmmoreka [IOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOIUTUYECKON JUCCOLMALIIH. bubmmoreka [JOK
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNounbie ypaBHEHUS peaKkIuid bubmorexa [IOK

P peaitht https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI
. bubnuorexa [{OK
12 B CBETE MPEJCTaBICHUN 00
. https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON JUCCOLMAIIUN
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTABICHUHN 00 IEKTPOTUTUUECKON bubmmorexa [IOK
el P https://m.edsoo.ru/00add8b2
JUCCOIHAITUT
. bubmuoreka [{OK
14 [TonsiTe o runponuse coneu
https://m.edsoo.ru/00add9d4
b K
15 O0o001IeHre ¥ CHCTeMAaTH3alNs 3HAHUN nommorexa [0
https://m.edsoo.ru/00addd 12

16 [IpakTnueckas padora Ne 1. «Pemenue bubmuoreka [IOK
DKCIIEPUMEHTAIBHBIX 33139 https://m.edsoo.ru/00addbfa
KontponbHas pabota Ne2 o reme

17 «INEKTPOIUTUYECKAS TUCCOLUALINS bubmmorexa [TOK

P A HHat. https://m.edsoo.ru/00addec0
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»

18 OO01mas XxapakTepuCTHKA raJIOTeHOB. bubmuoreka [IOK
XUMHUYECKUE CBOMCTBA HA IPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XnopoBoaopon. ConsiHasi KUCIIOTa,

. bubnuotexa [JOK
19 XAMWYECKHAE CBOWCTBA, MOJTYUYECHHUE,
https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubmuoteka [IOK

«Ilony4deHne ConsTHOM KUCIOTHI, U3y4YEHHE €€

https://m.edsoo.ru/00ade348




CBOMCTBY

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

21 €aKI[Uil, eCIN OOUH W3 PEarcHTOB JaH B buGnuorexa [IOK
P : P https://m.edsoo.ru/00ade488
H30BITKE
” OO01mmas xapakTepucTuka 31eMeHToB VIA- bubnmnoreka HOK
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.
23 HaxoxileHHe CEPEI Hq:aé COCI[I/IHe]i){I/Iﬁ B bubnmorexa LHOK
p o https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnmorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunel cepbl. CepHas KHCIIOTa, (PU3HUSCKUC bubnmorexa [JOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkly, JIeXkKallle B OCHOBE
26 IIPOMBIIIJIEHHOT'O CII0C00a MOIy4EeHHUS bubnuoreka [IOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI
7 Brruncrienne MaccoBoi 1071 BbIXO/a bubnuoreka [{OK
MPOAYKTa peakuuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3J1eMeHTOB VA-
28 TPYIIIIBI zAiOT pacn OCTpPaHEHHE B IPUPOJIE brbmmorexa [TOK
PYITIBL. » pactipoctp . PHpOJIE, https://m.edsoo.ru/00adeea6
¢bu3nyecKkre U XUMUYEeCKHe CBONCTBA
79 AMMUak, ero Gpu3nyecKue 1 XuMH4YeCKHe bu6muoreka [JOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTruyeckas padora Ne 3 o Teme
30 «[Tonmyuenne ammuaka, u3y4eHHE €ro bubmmorexa [IOK
o > YA https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ Gu3ndeckue u bubnmorexa [JOK




XHMHYECKHE CBOMCTBA

Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.

https://m.edsoo.ru/00adf306

bubnunoreka LIOK

32
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIICH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHHUSIMU a30Ta
docdhop. Oxeun dpochopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
7 https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
. bubmuoreka [{OK
34 MUHEpAJIbHBIX yI00peHuil. 3arps3HeHne
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnnorexa [JOK
(bu3nYecKre U XUMHUICCKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u
36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnnorexa [IOK
MpOoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
Iv)
bu6mmoteka IIOK
37 YronbHasg KUCIIOTa U €€ COU
https://m.edsoo.ru/00ae006c
[TpakTruyeckas pabora Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa bubmmorexa [TOK
i o ' .\ https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
39 [TepBoHavabHBIEC TOHATHSA 00 OPTAHHUYECKUX bubmuoreka [IOK
BEIIECTBAX KaK O COSAMHEHUAX yIiiepoaa https://m.edsoo.ru/00ae054¢e
b K
40 Kpemnuii u ero coenmHeHnst nommorexa 1O
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. Pemenue bubmuoteka [IOK

OKCIICPUMCHTAJIBHBIX 3ajJla4d IO TEME

https://m.edsoo.ru/00ae0bf2




«BaxkHelne HeMeTauIbl 1 uX COCAUHCHUA»

KonrtponsHas padora Ne3 o reme

bubnunoreka LIOK

42 «Baxuelnme HeMeTaUIbI U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO01mas XxapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJJIOB. MeTajuinyeckas bubnuorexa [JOK
CBA3b U METAJUIMYECKAS KPUCTAININYECKAs https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAJIIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUN Psiji HAPSLKEHUN bubmmorexa LIOK

https://m.edsoo.ru/00ael156
METAJIOB
O61ue cnocoObl MOTy4YeHHUS] METAJLIOB.

45 Crnnasel. Beruncienus o ypaBHEHUAM bubnuoreka [IOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmorexa HOK

https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK

47 IHesonrEre MeTanbI https://m.edsoo.ru/00ae14b2

48 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust bubmmorexa LIOK

https://m.edsoo.ru/00aec14b2

49 [llenouyHo3eMeTbHBIC METAIUTBI — KAJTBITUI U bubnuoreka [{OK
MarHum https://m.edsoo.ru/00ael5e8

50 Baxueiinine coeJMHEHNS KAJIbIUS bubnuorexa [IOK

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

51 O06o001IeHre 1 cucTeMaTr3aIis 3HaH|H

52 XKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs bubnrorera LHOK

https://m.edsoo.ru/00aec1886

53 [TpakTuueckas padora Ne 6 mo Teme bubnmorexa [JOK




"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEHHUS "

https://m.edsoo.ru/00aelae8

. bubnuorexa [JOK
54 AJIFOMUHMI 1
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuiporcu sl u conu xenesa (1) u bubmmoreka [JOK
xemnesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0o01IeHNe ¥ CHCTeMaTH3alNs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
bubnunoreka LIOK
59 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
. https://m.edsoo.ru/00ae3de8
«BaxxHeHnnme MeTaIbl ¥ X COSAMHEHUS
Beruncnenus mo ypaBHEHUSIM XHMHYECKUAX
€aKIMi, eCJIM OJIMH M3 pPearcHTOB JIaH B
60 i36HTKe WU COJIE )KI/ITII)'I HUMECH bubnmorexa OK
p . p ’ https://m.edsoo.ru/00ae1750
Brruucienus MaccoBO# 101U BBIXO/1a
MPOJYKTa PEaKiuu
61 O06o06mmenne 1 cucTeMaTHU3aIys 3HaHUI
2 KontponbHas pabota Ne4 o reme
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHM S
63 BemecTsa 1 maTepuansl B IOBCEIHEBHOU bu6mmoteka IIOK
JKA3HU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOen bubnmnoreka [JOK
Ccpenbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B pelieHnH SKOJIOTHUECKUX bubmuorexa [IOK
npobiem https://m.edsoo.ru/00ae4270
66 O06o01eHre 1 cucTeMaTu3alis 3HaH|H bubmuoreka [{OK




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

bu6nmoreka [IOK
% 1
67 O000111eHE U CUCTEMATH3AaIU 3HAHUI hitps://m.edsoo.ru/00adb33c
bubnunorexa LIOK
% 1
68 O000111eHIE U CUCTEMATH3AaIU 3HAHUI hitps://m.edsoo.ru/00ad9ch?
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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