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IHOACHUTEJIbHA A SAIINCKA

[TporpaMma 1o XuMuM Ha YPOBHE OCHOBHOTO OOIIIero 0Opa30BaHUs COCTABIeHAa Ha OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM OOpa3oBaTeNbHOW MPOTrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, npejacraBieHHHIXx B PI'OC OOO, a Takke Ha OCHOBe (eaepaabHOM
padoueil mporpaMMbl BOCITUTAHUSI M C YYETOM KOHIICMIIMKM TPENoJaBaHusl YYeOHOro mpeamera
«Xumusi» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit ®enepanuu.

[MporpaMma mo xumuu Ja€T MpeAcCTaBlICHUE O IeJiaX, oOmel cTparernd OOydeHus,
BOCIIUTAHUSI W Pa3BUTHS OOYYAIOIUXCS CPeACTBAMH Yy4YeOHOro TNpeaMeTa, yCTaHaBJIMBACT
o0s13aTesIbHOE TIPeIMETHOE COfepKaHMe, MpelyCMaTpUBaeT pachpeselieHde ero 1Mo Kjiaccam u
CTPYKTYypHUpOBaHHE IO pa3jesiaM U TeMaM MPOrpamMmbl 10 XMMUH, ONPEeIISIeT KOJINYECTBEHHbIE
Y KaUECTBEHHbIE XapaKTEPUCTUKU COJIEPKAHUS, PEKOMEH1YEMYIO MOC/IEI0BATEIbHOCTh U3y YEHU S
XMMUHU C YIETOM MEXIPEJAMETHBIX W BHYTPHIIPEIMETHBIX CBS3E, JIOTUKA Y4eOHOro IMpoliecca,
BO3PACTHBHIX OCOOEGHHOCTEH OOydYaloIuxcs, OmpeAesisieT BO3MOXHOCTH IpeaMeTa Jis
pean3anuy TpeOOBaHUIN K pe3yJibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeJIbHOI MpOrpaMMbl Ha
yPOBHE OCHOBHOTO 0OITIero o0Opa3oBaHusl, a Takxke TpeOOBaHUIl K pe3yJbTaTaM 0O0y4YeHUs] XUMUU
Ha YpOBHE Ilejiell W3yueHus TMpeaMeTa ¢ OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIbHOMN
AeSATeIbHOCTH 00YYaIoIIEerocsi o OCBOSHUIO yUeOHOrO COJepKaHUS.

3HaHWe XMMUH CITYKUT OCHOBOH /i1 (POPMHUPOBAHKS MUPOBO33PEHUST 00YUaIOIIErocs, ero
MIPE/ICTABJIEHUI O MaTepUaJbHOM €MHCTBE MUpPa, BAXHYIO pOJIb UrPaloT (pOpMUPYEMbIE XUMUEH
NpeICTaBJIeHUsI O B3aMMOIPEBPAIEHUAX SHEPTUHA U 00 BOJIIOIUK BEIIECTB B MPUPOJE, O MyTIX
pelieHusi TJOO0ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTUSI UYEIOBEYeCTBA —  CHIPHEBOM,
SHEPreTUICCKOM, IUIIEBOM 1 SKOJIOTUIECKOM Oe30MacHOCTH, TIPOOJIEM 3PABOOX PAHECHU .

N3yyenue xumum:

CHOCOOCTBYET peasi3allid BO3MOKHOCTEH JIJIsi CAaMOPa3BUTHUS U (POPMHUPOBAHUS KYJIbTYPhI
JIMYHOCTH, €€ o0111eli U (PyHKIIMOHATIbHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUPOBAHME MBIIIIJICHUS] U TBOPYECKUX CIIOCOOHOCTEH 00ydJaroImuxcs,
HaBBIKOB HX  CAaMOCTOATEJIBHOW  Y4eOHOW  JeSITCIbHOCTH,  SKCIePUMEHTAJbHBIX U
UCCIIe/IOBATEIbCKUX  YMEHW, HEeOOXOOWMBIX KaK B TOBCEAHEBHOW JKM3HM, TaK H B
po¢eCCUOHAIBHON 1€ATEIbHOCTH;

3HAKOMUT CO CHEHU(MUKONA HAYYHOIO MBIIUIEHUs, 3aKJAAbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIsS1/1a HA €IMHCTBO MPUPO/Ibl U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TAllOM B (h)OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PAaMOTHOCTH 00YyYaIOIUXCS;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO-HAYYHBIM
3HAHUSM, K TPUPOAE, K YeJOBEeKYy, BHOCHUT CBOHl BKJaJ B 3KOJIOTHYECKoe OOpa3oBaHUe
00yyYaloIuXCs.

JlaHHBle HarpaByieHUsT B OOyYeHHM XWMUM OOECTeUMBAOTCS CHEU(pUKON COoaepKaHUS
y4eOHOT0 TpeIMeTa, KOTOPBIA SABJIACTCS MeJarormiecky aJanTUPOBAHHBIM OTpakeHueM 0a30BOit
HayK{ XMMHH Ha ONpPEJEIEHHOM JTaIre e€ pa3BUTHUS.

Kypc Xxumuu Ha ypoBHE OCHOBHOTO OOINEro oOpa30BaHHMsS OPHUEHTHPOBAH Ha OCBOCHHUE
00yYaIOIIMMKCS CUCTEMBI NIEPBOHAYATBHBIX MOHITHI XUMHUHM, OCHOB HEOPTaHUYECKONW XUMHU U
HEKOTOPBIX OT/ICJIbHBIX 3HAUMMBbIX MTOHSATUH OPraHUYECKON XUMHUU.

CrpyKTypa colep:kaHusi MpOrpamMmbl MO XUMUU C(POpMHUpPOBaHA Ha OCHOBE CUCTEMHOIO
noaxoaa K e€ msydeHuwo. CojepkaHHWe CKJIAIbIBAETCS U3 CHUCTEMbI MOHATUHA O XMMHYECKOM
97IeMEHTE W BelIeCTBe M CHCTEMbl MOHATHHA O XUMHUYecKOH peakimu. OO0e 3TU CUCTEMBbI



CTPYKTYPHO OPTraHM30BaHbl MO MPUHIMITY MOCJEJI0BATEJLHOIO Pa3BUTHSI 3HAHUII Ha OCHOBE
TEOPETUUECKUX MPEACTABIIEHUI PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanyeckoro 3akoHa [l. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHHUsI O CTPOCHUU aTOMa M XUMHUYECKOH CBSI3H;

— MpeACTaBlIeHUiA 00 MEKTPOJIUTUIECKON AUCCOLMAIIMY BEIECTB B paCTBOpaX.

TeopeTnueckue 3HaAHUSI PACCMATPHUBAIOTCS HA OCHOBE SMIMPUYECKH TMOJIYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS M1OCJIEJOBATEIBHO OT OJHOIO YPOBHS K JPYTOMY, BBIIOJIHASA
(pyHKIIMM 0OBCHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOSHUSI M BOZMOKHOCTEH MPAKTUIECKOTO
NPUMEHEHUS U MOJTyUYeHHST U3y4aeMbIX BEUIECTB.

OcBoeHrie TPOrpaMMbl 110 XHUMHH CHOCOOCTBYeT (DOPMHUPOBAHUIO TPEACTABICHUS O
XVUMUYECKOW COCTaBJAIONIEH HAyYyHOW KapTHHBlI MHUpa B JIOTUKE €€ CHUCTEMHON MPHUPOJIBL,
LIEHHOCTHOT'O OTHOUIEHUs K HAyYHOMY 3HAHMIO U METOJaM MO3HaHUs B Hayke. V3yueHue Xxumuu
NPOMCXOAWT C TPUBJICYCHHWEM 3HAHWH W3 paHee W3YYCHHBIX YYEOHBIX IMPEeJMETOB:
«Okpyxatommii Mup», «bruosorusi. 5—7 knaccel» u «Pu3nka. 7 Kiacce».

[Tpu u3yyeHN XUMHUU IPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUUECKON AEATEIbHOCTU YEIOBEKa U KaK OJHOrO
U3 KOMIIOHEHTOB MHPOBO# KyJbTYphl. 3ajada y4eOHOro Impeamera COCTOMT B (pOpMHUpOBaAHUM
CUCTEMbl XUMUYECKMX 3HAHWH — BaXHEHIMX (PAKTOB, MOHSATHUI, 3aKOHOB U TEOPETHUYECKUX
NOJIOXKEHWIA, JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKd, B
NpUOOIIEHUM K HAYy4YHbIM METOAAaM MO3HAHUS MPU U3YUYEHUH BEIIeCTB U XUMHUECKUX PEaKIIUii, B
(hopMupoBaHMM W pa3BUTUM TO3HABATEJbHBIX YMEHW U UX TPUMEHEHMH B YueOHO-
MIO3HABATEJIbHON M y4eOHO-UCCIIEI0BATEIbCKON NeATENbHOCTH, OCBOCHUH TPaBHJ 0e30MacHOro
oOpalleHus C BeleCTBAMH B TIOBCEIHEBHOM KHU3HU.

[lpy W3yyeHMM XMMUKM Ha yYpOBHE OCHOBHOTO OOIIEro oOpa30BaHMS BaXXHOE 3HAYCHUE
npuoOpes TaKue e, Kak:

— ¢opMHpOBaHNE UHTEJUIEKTYaJbHO PAa3BUTOI JIMYHOCTH, TOTOBOM K caMOOOpa30BAHMIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY TPUHSTHUIO pEIIeHUiH, CIIOCOOHOM aJanTUpOBaThCA K
OBICTPO MEHSIIOIIUMCSI YCJIOBUSIM KU3HU;

— HamnpaBJIEHHOCTh OOYUYeHHs Ha CHUCTEMAaTHUYecKoe MpUOoOIIeHre OO0yJalImuxcs K
CaMOCTOSATEJIbHOM  TO3HABAaTEJIbHOW  JEeATEJbHOCTH, HAyYHBIM  METOJaM  MO3HaHWS,
(popMupyOIMIM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— ofecrieyeHre YCJIOBUH, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAOIIUMKCS OIbITa
pa3sHOOOpa3HOM /IeSITeNHbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KJIOYEBBIX HABBIKOB (KIJIIOUEBBIX
KOMIIETEHIIUH ), UMEIONINX YHUBEPCATbHOE 3HAUCHHUE JJIs1 PA3JIMUHBIX BUAOB AESATEIbHOCTH;

— ¢dopmupoBanue o0mel (PyHKIIMOHATBHON U €CTECTBEHHO-HAYUHOW TPAMOTHOCTH, B TOM
YucIe YMEHUH OOBSICHATh M OLICHUBATH SIBJIEHHWS] OKPYKAIOIIEro MHUpPA, WCHONb3Ys 3HAHUS U
OMBIT, TOJIyYeHHbIE TIPU W3YYCHWU XWMUW, NPUMEHATh WX TPU pelieHHH MpodieM B
MOBCETHEBHOM KU3HU U TPYIOBOH A€SATEIbHOCTH;

— (opmupoBaHue y 00y4aONIMXCs TYMAHUCTUUECKUX OTHOIIEHU, TOHUMAHUS [IEeHHOCTU
XMMUYECKUX 3HAHUHU 711 BBIPAOOTKHM 3KOJOTHMYECKH Ie1eCO00pa3HOro MOBeJeHUs B OBITY U
TPYIOBOW IEATEJBHOCTH B LENAX COXPAHEHUs CBOErO 3I0POBbS M OKPYXKAKIIEW IMPUPOLHOMN
Cpelibl;



— pa3BUTHE MOTUBAIMU K O0YUYEHHUIO, CIIOCOOHOCTE K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHsI OOIeYeIOBEYeCKUX IEHHOCTE, TOTOBHOCTH K OCO3HAHHOMY BHIOOPY
npoduis ¥ HAMPaBJICHHOCTHU AaJIbHEUIIero 00yYeHusl.

OO11iee YMCIIO YacoB, OTBEAEHHBIX I U3yYeHUsI XUMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, coctaiseT 136 yacoB: B 8 kyacce — 68 yacoB (2 yaca B Hejielo), B 9 kiacce — 68
qacoB (2 Jaca B HEeJIeJo).



COJEPKAHUE ObYUYEHUA

8 KJIACC

IlepBoHavyanbHbIEe XUMUYECKUE IOHSTHSA

[Ipeamer xumuu. Ponp XvMuM B KM3HM 4YesloBeKa. XUMHUsI B CUCTEME HayK. Tena u
BeliecTBa. Pusznueckue CBOWCTBAa BeHIECTB. ArperatHoe coctosinde BemiecTB. [loHsATHe o
METO/IaX MO3HAHWS B XUMUH. YncThie BemecTBa U cMecu. CrocoObl pa3aesieHus: CMeCei.

ATOMBI M MOJIEKYJIbBl. XHUMHUYECKHe 3jeMeHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTeie U c0KHbBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass Qopmyna. BajleHTHOCTp aTOMOB XMMHMYECKMX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BelecTB. OTHOCUTENbHASI aTOMHAsl Macca. OTHOCUTEIbHASI MOJIEKYJISIPHAS
Macca. MaccoBas J0JIsI XUMHUECKOTr'o JIeMEHTA B COEJUHEHHM.

KomuectBo BemectBa. Mosb. MosisipHass macca. B3anMOCBsA3b KOJMYECTBA, MACChl U
YyKcJla CTPYKTYPHBIX €IMHULL BenlecTBa. Pacu€Tsl o (popMynamMm XMMUYECKUX COEIUHEHUA.

dusnyeckre M XMMUYECKUE SIBJICHUS. XHMMHUYECKas peakluss M €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEeUIECTB. XUMUUYeCKUe ypaBHeHUs. Knaccupukanus XUMUUECKUX peakiuil
(coearHeHMs, pa3yIoKeHUs, 3aMeleHrs], OOMeHa).

Xumuueckuil sxcnepumenm:

3HAaKOMCTBO C XMMHUYECKO#l MOCYIOH, MpaBWjiamMyd padoThl B JabOpaTOpUM U MPUEMaMHU
oOpaiieHusi ¢ Ja0OpaTOPHBIM OOOPYIOBaHUEM, M3YyUYEeHUE M OMUCaHue (PU3NYECKUX CBOKCTB
00pa3IloB HEOPraHMYECKUX BelIeCcTB, HaOMoeHne (pu3nueckux (TUIaBJIeHrue BOCKA, TasHUE JibJa,
pacTupaHue caxapa B CTYIKe, KUIeHUe W KOHAEHCAIMsl BOJbl) U XUMHUYECKUX (TOpeHue CBevH,
NPOKAJIMBaHWE MeJHOM MPOBOJIOKH, B3aUMOJICHICTBIE MeJla C KHCJIOTO) sIBJIeHUil, HaOIoIeHUe 1
OMNMCAHME NPU3HAKOB NPOTEKaHWsI XUMUYECKUX peaklUil (pa3iokeHue caxapa, B3auMO/IECTBHE
CEPHOI KHUCIOTH ¢ XJjopuaom Oapuisi, pasznoxenue ruapokcuaa menu (II) mpu HarpeBaHuy,
B3aMMOJIeiCcTBYE keye3a ¢ pacTBopoM conu Meau (1), u3ydeHue crocoOOB pa3jesieHus: cMeceit:
C TIOMOIIBI0 MarHuTa, (QuIbTpOBaHMWE, BbIApUBAHUE, AUCTWLIALMS, XpomaTorpadus,
NpOBe/IeHHe OYMCTKU TMOBAPEHHOW COJM, HAOJOIEHHWEe W OIMCAHWE Pe3yJIbTATOB MpPOBEICHHS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHWsI MacChl, CO3[IaHME MOJEJIEd MOJIEKYJI
(IIapOCTEpKHEBBIX ).

BakHeiliue npeacTaBUTeH HEOPraHNYECKHX BelleCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoj — 37J€MEHT UM MpOCTOE BEHIECTBO.
Haxoxaenue kuciaopojaa B npupoje, (pu3nyeckue 1 XUMMUUYECKHE CBOWCTBA (peaklUuy TOPEHUs).
Oxkcupnpl. [lpumenenue kuciaopoga. CrocoObl MOMydeHUss KHUCIOpoaa B Jaboparopud U
NpoMBbIlIeHHOCTU. KpyroBopot kuciiopoga B npupoje. O30H — ajioTponHasi MoauduKaius
KHUCJIOPOJa.

TeroBoit 3dpeKT XMMUUYECKON peakiuv, TEPMOXUMHYECKHUE YpPaBHEHMS, 3K30- U
SHAOTEPMUYECKHE peaklMHu. TOIUIMBO: yrojib M METaH. 3arps3HEHUEe BO3/yXa, YCUJICHHE
MAapHUKOBOTO 3(PeKTa, pa3pylieHUe 030HOBOIO CJIOSI.

Bonopox — a3nemeHT u mpoctoe BemectBo. HaxoxaeHue Bogopoaa B MPUPO/E,
(pm3nyeckue U XMMHUIECKUE CBOMCTBA, TPUMEHEHHe, CIOCOOBI TIoTyueHus. KUcioTs 1 com.

ModnsipHblilt 00bEM Ta30B. PacuéThl 0 XUMHUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa Boabl. Boma kak pactBopurens. PactBopel. HacwlieHHble u
HEHACBHIIIEHHbIE PAacTBOPbL. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi [0Jis1 BelllecTBa B
pactBope. XuMHuueckue cBoiicTBa Bojbl. OcHOBaHUs. Posib pacTBOpPOB B MpUPOJie U B KU3HU



yesoBeka. KpyroBopor BoIbpl B mpupoje. 3arps3HeHHe NpUpOJHBIX BoJA. OXpaHa M OYMCTKA
MPUPOAHBIX BOJ.

Knaccudukanus Heopranumueckux coeauHeHuil. Okcuapl. Kiaccudukaius OKCHUOOB:
coJieoOpasymolre (OCHOBHBIE, KUCJIOTHBIE, aM(OTepHBIe) U HecosieoOpasyoiue. HomeHkIaTypa
OKCHJ0B. PU3NUECKre U XUMUYECKUE CBOMCTBA OKCUAOB. [TonyyeHne okcuaos.

OcHoBanus. Krnaccudukanmsa OCHOBaHMIA: INEJIOYM W HEPACTBOPUMBIE OCHOBAHHS.
Howmenxkiiarypa ocHoBanmii. Pusnyeckue U XUMUYECKHE CBOWCTBA OCHOBaHMiA. llomyuyenue
OCHOBAHUH.

Kucnotel. Knaccupukanusa kucnor. HomeHnknatypa Kucior. Pusndyeckue U XUMAYECKUE
cBoricTBa KMCJOT. P aktuBHOoCcTH MeTaiioB H. H. bekerosa. [losiyyeHue KUCIOT.

Coym. Homenknatypa coneil. Pusznueckrne M XUMUAYECKHE cBoOWcTBa coJieil. Ilonyuenue
COJIEN.

I'eneTrueckas cBsI3b MEXy KJacCaMl HEOPTaHUYECKUX COETMHEHUA.

Xumuueckuii sxcnepumenm:

KaueCTBEHHOE OIpeJie/ieHHe COJEPKaHUsI KHCIOPOAa B BO3JyXe, MOIyYeHrne, COOMpaHue,
pacrio3HaBaHWEe W W3yYeHHE CBOICTB KHUCJIOpPOJa, HAOJIOJEeHUE B3aMMOJCHCTBUS BEIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BOBHUKHOBEHMSI W MpPEKpaIleHusl TopeHusi (Ioxapa), 03HaAKOMJIEHUE C
oOpasllaMid OKCHUJOB W OINKCAaHWEe WX CBOWCTB, IMOJIydYeHHe, COOMpaHWe, pacro3HaBaHWE W
M3y4YeHHe CBOKMCTB BOJOpojAa (ropeHue), B3aumopaeicTBue Bojgopoaa ¢ okcuaoM meau (II)
(BO3MOXHO HCIOJIb30BaHKE BUIEOMATEPUATIOB), HAOMOIeHue 0Opa3IlioB BEIIECTB KOJUUECTBOM |
MOJIb, HCCJIe/IOBaHME OCOOEHHOCTEH pacTBOpPEHMS BEIIEeCTB C Pa3MYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEJEIEHHON MaccoBOM JOJIEll pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICMCTBHE BOJbI C MeTa/ITaMH (HaTpueM U KajibliieM) (BO3MOXHO HCIIOJIb30BaHUE
BU/IEOMATEPUAJIOB), HMCCJIeOBaHUEe OOpa3IlOB HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJo/IeHre M3MEHEeHUs OKPACKW WMHAMKATOPOB B PAaCTBOpaxX KHUCJIOT W IIEJIOUEH, W3ydeHue
B3aumojeiicteusi okcuga meau (1) ¢ pacTBopoMm cepHOl KUCIOTBHL, KHUCJIOT C MeTallaMH,
peakiuii HelTpanu3aluy, MoJyuYeHUe HEPaCTBOPUMBIX OCHOBAHMIA, BHITECHEHUE OJHOTO MeTalia
JPYTYM U3 pacTBOpa COJIM, PEIIeHne SKCIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BakHeime Kiacchl
HEOPraHUYECKUX COEOUHEHUI».

Ilepnoanueckuii 3akoH u Ilepuoaudyeckasi cucremMa xumMmdecknx 3JjemeHToB /1. .
MenaeneeBa. CTpoeHne aToMOB. XUMU4YeCKasA CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaknmu

[lepBble MONBITKXA KJaCCU(PUKALMU XUMUUECKUX 3J1eMEeHTOB. [IoHATHE O rpymmax cXOJHbIX
3JIEMEHTOB (1LI€JIOUHBIE U 11I€JIOYHO3EMENIbHBIE METAJLIbI, FAJIOT€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yioT aM(pOTEpHbIE OKCHUIBI U THIPOKCH/IBL.

[Tepuonnueckuii 3akoH. [lepumoanueckas cuctema XuMmMudyeckux 3iemento [. .
MenpgeneeBa. KopotkonepuogHas u mimHHonepuonHas ¢opmbl [leprogudeckoit cucTemsl
xumuyeckux 3iemeHToB . WM. MenpeneeBa. Ilepuoasl u rpymmel. PU3HYECKUA CMBICI
MOPSAKOBOTO HOMEpa, HOMEPOB NEpPUOAA U IPYIIIbI IJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX saep. HM3zotombl. nekTponbl. CrpoeHue
9JIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XUMUYECKHX 3JeMeHTOB [leprnoaudeckoii CUCTeMBI
. W. MenngeneeBa. XapakTEepUCTUKA XUMHUYECKOrO 3JIEMEHTA MO €ro IOJIOKEHUIO B
Ilepuognueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUs PaJiiyca aTOMOB XMMUUECKUX 3JI€MEHTOB, METAJTIMYECKUX U
HEMETAJUIMYECKUX CBOKCTB MO Ipynmnam U Nepruoiam.



3nauenue [leprnoanyeckoro 3akoHa u [lepuoanyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB
JU1 pa3BUTHA HAyKU U NpakTuku. [. . MeHneneeB — y4€HbIA U rpaxaaHUH.

Xumuueckas CBS3b. KoBanentHas (monsipHast U HEMOJsIpHas) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1eMEHTOB. VIOHHas CBA3b.

Crenenp okucneHus. OKUCIATELHO-BOCCTAHOBUTEIIbHBIE peakimy. [Iponeccesl okucienns
Y BOCCTaHOBJIEHU . OKUCIATEIN U BOCCTAHOBUTEIIN.

Xumuueckuil 3xcnepumenm:

u3ydeHre oOpaslioB BEIIECTB METAUIOB UM HEMETa/UIOB, B3aUMOMAEWCTBHE THIPOKCHIA
IMHKA C pacTBOpPaMHM KHCJOT M IIeJIOYel, MPOBEJAECHUE OMbITOB, WUIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX PEAKLUi (TOPEHUE, PEaKLIMU PA3JI0KEHUS, COEAUHEHNS).

Meocnpeomemnuie césazu

Peanuzanus MexnpeaMeTHbIX CBS3€H MpU M3YUYEHUM XMMUM B 8 Kjacce OCYIIECTBISAETCS
Yyepes UCIIOJIb30BaHME KaK OOIIMX eCTECTBEeHHO-HAYYHBIX TIOHSATHIA, TaK W MOHSTUH, SIBJISIOIIUXCS
CHUCTEMHBIMU JJIS1 OTJIEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO11re ecTecTBeHHO-HAYYHbIE IOHATHS: HAy4YHBIA (haKT, TUTIOTE3a, TEOPHSs, 3aKOH, aHAJIH3,
CHHTE3, KJaccu(uKalus, MepUOJUUHOCTb, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBaHuUE,
U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®duszuka: Marepus, aroM, 3JEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJWJ, HW30TOIbI,
PaIMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUN 3apsij], BEIIeCTBO, Teslo, OOBEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (pU3MUECKHE BEJIUUYUHBI, €IUHULBl U3MEPEHHUsl, KOCMOC, IJIAHETHI,
33161, CoJIHIIE.

Buonorus: ¢porocunTes, npixanue, buocdepa.

['eorpaus: armocdepa, rumpocdepa, MHUHEPATbl, TOPHbIE TMOPOJIBI, TOJE3HbIC
MCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XHUMHYeCKasi peakiusi

[lepuoguyeckmii 3akoH. Ilepuomuueckass cuctemMa xumuyeckux 3emeHTtoB [I. U.
MengeneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MNEPUOAOB, Kajlvs, KalblMs U UX COEJUHEHWIA B COOTBETCTBUU C
M0JIO’KEHUEM 3JIEMEHTOB B [leproauueckoil cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUIbl XMMHUYECKOW CBSI3U. TuUMbl KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMICTB BEHIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U BUJA XMMUYECKOW CBA3M.

Knaccudukanmss v HOMEHKJaTypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCAIIMXCA K Pa3jMYHBIM KjaccaM HEOPraHUYECKHUX COEJMHEHWI, FeHEeTHYeCcKast
CBSI3b HEOPTaHUYECKUX BEILLECTB.

Knaccudukanus XMMUUYECKUX PEaKlUid 10 pa3jMyHbIM NpU3HAKaM (M0 YUCIy U COCTaBY
YYACTBYIOIIMX B PEAaKLUMW BEIIECTB, MO TEIUIOBOMY 3(@EKTy, MO HU3MEHEHMIO CTEeleHen
OKHUCJIEHUs] XUMHUYECKHX 3JIEMEHTOB, 10 OOpATUMOCTH, MO YYacTHIO KaTajlu3aTropa). DK30- U
9H/I0TEPMUYECKHUE PEAKLIMU, TEPMOXUMUUYECKUE YPABHEHU .

[TonsiTue 0 ckopocTH XUMHUecKol peakimu. [loHATHE 00 OOpaTHMMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O roMOreHHBIX M reTeporeHHbix peakuusax. [loHatue o
katanuse. [TonsaTue o xuMuueckoMm paBHoBecrr. PaKTOPBHI, BIMAIOIIME HA CKOPOCTh XUMUYECKON
PEaKIMK U NOJIOKEHUE XUMUUYECKOTO PABHOBECHSI.



OKHMCINTEIPHO-BOCCTAHOBUTEIIbHBIE PEAKLUM, 3JIEKTPOHHBIA OajaHC OKHCIUTEbHO-
BOCCTAHOBUTEJIBHON peakuuu. CocTaBleHUE YpaBHEHMI OKMCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX
peakIuii C UCOJIb30BaHUEM METO/1a JIEKTPOHHOT0 OasiaHca.

Teopusi MEKTPOJUTUYECKON aUCCOLUMAMUA. DJIEKTPOJIUTHl U HEINEKTPoIUThl. KaTuoHsl,
aHMOHBL. MexaHNU3M JAUCCOLMALIMY BEIECTB C PA3IMYHBIMUA BUJAMU XUMUYECKOH CBA3U. CTeneHb
auccormaryy. CUIIbHBIE U CT1a0ble JIEKTPOJIUTHI.

Peakuun moHHoro ooMeHa. YcioBHs MPOTEKaHUs peakluii MIOHHOTO OOMEHa, MOJIHbIE U
COKpalllEHHblE MOHHbIE ypaBHeHUs peakuuil. CBOICTBa KHUCJIOT, OCHOBAaHWI M COJIEl B CBETE
NpeACTaBlIeHUI 00 3JIEKTPOJIUTHUECKON aucconmanvi. KauecTBeHHbIe peaklui Ha HWOHBI.
[TonsTue o rugposnse cosei.

Xumuueckuil 3xcnepumenm:

O3HAKOMJICHUE C MOJEJISMM KPUCTAJNIMUYECKUX PEUIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB U HeMeTayioB (rpapura M anmasa), CJIOXKHBIX BEIECTB (XJOpuaa HaTpus),
VICCJIEJJOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PpEakIMUd OT BO3JCHCTBHS Ppa3JIMYHBIX
(paxTOpOB, MCCIENOBAHME SJIEKTPOIPOBOJAHOCTH PAaCTBOPOB BEUIECTB, MPOLIECCA IUCCOLUALUU
KMCJIOT, IIEJIOUEHN U coeld (BO3MOKHO HUCIIOJIb30BaHUE BUJEO MAaTEPUAJIOB), IIPOBE/IEHUE OIIBITOB,
WLUTIOCTPUPYIOIIUX TPU3HAKM TMPOTEKaHWsl PeaklUii MOHHOro oOMeHa (0Opa3oBaHME OCAJKa,
BBIJIEJICHUE Tra3a, 00pa30BaHME BOJbI), OMBITOB, WUIOCTPUPYIOUIMX HPUMEPHl OKHUCIUTEIHLHO-
BOCCTAHOBUTEJIBHBIX pEaKLUi (FOPEHUE, pEaKLUU Pa3JIOKEHWSA, COCAMHEHM:), PACIIO3HABAHUE
HEOPTaHWYECKMX BEIIECTB C IIOMOINBI0 KAYeCTBEHHbIX pPEAKUWi Ha MHOHbI, pEIIECHUE
9KCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJliibl 1 BX coeJMTHEHUS

Oobmas xapaktepucTuka rajoreHoB. OcCOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHbIE
crenieHn OkucieHusA. CTpoeHrne W (PU3MYECKHE CBOWCTBA IPOCTBIX BEHIECTB — TaJIOTE€HOB.
XrMUYecKre CBOICTBa Ha IIpUMEpe XJjopa (B3aUMOJEHCTBHE C METalJlaMHM, HEMETAJIAMU,
miesioyamu).  Xuoposojpopoa. ConsgHasg  KuclIOTa, XMMHUYECKME CBOICTBa, IOJy4EHUE,
npuMeHeHue. JleiicTBue Xjopa 1 XJ0pOBOAOPOJA HAa OPraHU3M uesioBeka. BaxHeilime xiopuabt
Y X HaXOKIECHUE B IIPUPOJE.

Oobmas xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHble cTeneHu OKucaeHUs. CTpoeHue M (PU3MYECKHe CBOMCTBA INPOCTHIX BEILECTB —
KHCJIOpOJa M cepbl. AJJIOTPOIHbIE MOAM(UKALIMY KUCIOpPOJa U cepbl. XMMHUYECKHE CBOICTBA
ceppl. CepoBoaopojl, cTpoeHue, (pU3MUECKUe M XuUMHuYeckue cBoicTBa. OKCUABI cepbl Kak
NpeACTaBUTENN KHUCJIOTHbIX OKcHJoB. CepHas KucjoTa, (PU3NYECKHEe M XUMHUYECKHE CBOWCTBA
(oOuMe Kak MpeacTaBUTeNs Kjlacca KUCIOT U crienupuieckre). XMMUUYECKHe PeaKIny, JeKalue
B OCHOBE MPOMBIIIIJIEHHOTO cr1oco0a MoTy4YeHHs CepHOM KUCIO0ThI. IIpumMeHeHre cepHOi KUCIOTHI.
Comm cepHOll KHUCIIOTBI, KauyeCTBEHHasl peakuus Ha cyibdar-uoH. HaxoxnaeHue cepbl u eé
COEIMHEHUI B Mpupoje. XUMUYECKOE 3arps3HEHUE OKPYKAIIEH Cpeabl COeIMHEHUS MU CEepbI
(KMCIIOTHBIE TOKAM, 3arpsi3HEHIE BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPeJOTBPAIEHHSI.

OOmass XxapakTepucTuka »3JieMeHTOB VA-rpymmbl. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHM OKUCIIEHUA. A30T, pacnpoCTpaHEHHE B NpUPOAe, (PUBHYECKHE W
XUMHueckue cBoiictBa. KpyroBopotT azora B npupojge. AMMUak, ero (pu3ndeckue U XuMu4eckue
CBOIiCTBa, MosiyuyeHue u npuMeHeHue. Coau aMMOHUs, UX (PU3NYECKUE U XMMUUYECKUE CBOICTBA,
npuMeHeHre. KayecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ IOJIy4eHHeE,
(puzmueckue M XuUMUYeckue cBoilcTBa (oOmMe Kak MpeJCcTaBUTeNsl KJjacca KUCIOT |
cnenmduyeckue). VMcnosb3oBaHue HUTPATOB U COJIE aMMOHHSI B KauyeCTBE MUHEPAJIbHBIX



ynoOpeHuii. XuMH4yecKoe 3arpsi3HeHHe OKPYXKAIOMIEeH cpe/ibl COeTUHEHUSAMM a30Ta (KUCIOTHBIE
JOXU, 3arps3HeHHe BO3/AyXa, MOYBH M BOIOEMOB). docdop, amnoTporHble MoAUpUKAIIN
(pocdopa, pusnyeckue u xummueckue cpoiictea. Oxenp docedopa (V) u pochopHas kuciora,
(pusnyeckne M XuUMHMUYECKME CBOWCTBa, mojyuyeHue. Mcnosb3oBanue (ocdaToB B KayecTse
MHUHEPAJBHBIX y10OPEHHIA.

Oo6mas xapaktepuctuka 3yeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHble CTENEeHN OKUCJeHUs. YTJIepo[l, alJIOTPOITHbE MOAU(pUKAIINY, PACTIPOCTPAHEHNE B
npupoje, (puzndeckue U XUMHUYeckue cBoiicTBa. AxcopOrus. KpyroBopotT yriepoja B mpupo/e.
Oxkcupgpl yriaepona, ux (pu3Myeckre U XMMUYECKHe CBONCTBA, JAEWCTBUE Ha KMBbIE OPraHU3MBbI,
TOJIydeHWe M MPUMEHEHHe. DKOJIOrMYecKre MpoOJieMbl, CBA3aHHBIE ¢ OKCHIoM yriepoaa (IV),
TANIOTE3a TJIOOAIBHOTO TMOTEIUICHHUS KJIMMaTa, NMapHUKOBBIN 3(deKT. YronpHas KUCIoTa U eé
comm, ux (U3MUECKHe U XUMHUYECKHe CBOWCTBA, MOJy4yeHHe U mpuMeHeHue. KauecTBeHHas
peakims Ha KapOoHaT-MoHbL. Vcnonb30BaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEIIeCTBaX KaK O COEJVHEHHSIX YIJIepoja
(MeraH, 3TaH, 3TWIEH, alleTWIEeH, 3TaHOJ, [JIMIEPUH, YKCycHas Kucjiorta). IlpupogHbie
UCTOYHUKH YTJEBOJOPOAOB (yrojib, MPUPOAHBIA ra3, HedTb), MPOAYKTH HX MepepadOTKU
(6eH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTU. [TOHSTHE O OMOJIOTMYECKU BasKHBIX BEIIECTBAX:
Kupax, Oeskax, yIjieBoJax — W HX pOJM B KHU3HM 4YesloBeKa. MarepuanabHOe eIUHCTBO
OpPraHWYEeCKUX U HEOPraHMYECKUX COeJAUHEHU.

KpemHuuii, ero ¢usuueckre W XUMHUYECKHE CBOWCTBA, MOJIy4YeHUE U MpPUMEHEHUe.
CoenuHenusi KpemHusi B mnpupoje. OOue mnpeacraBieHuss o0 oxcuzae kpemuusi (IV) u
KpeMHUeBO# KuciaoTe. CHIMKAThl, UX UCHOJIb30BaHKE B OBITY, B MPOMBIIUIEHHOCTH. BakHerime
CTpPOUTENIbHBIE MaTepHhalibl: KepaMHKa, CTEeKJIO, IeMeHT, OeTOH, Xkese300eToH. I[Ipobiembr
6€30I1aCHOT0 UCTIOIb30BaHUSI CTPOUTEIIFHBIX MAaTEPHAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuil 3xcnepumenm:

u3ydeHre oOpa3lioB HEOPraHWYECKHUX BEIIEeCTB, CBOWCTB COJISIHOW KHUCJIOTHI, MIPOBE/ICHNE
KAUeCTBEHHBIX PEaKIMii Ha XJIOPUI-WUOHB M HAOJOJIeHNe MPU3HAKOB UX TPOTEKAHWS, OIIBITHI,
oTpaxamoiuye (pu3nYeckue U XMMHUYECKHe CBOMCTBA rajoreHoB M MX COeJWHEHUH (BO3MOKHO
UCMOJIb30BAHME BUJEOMATEPUAIOB), O3HAKOMJIEHHME C 00pasliamMud XJOPUIOB (TaJIOreHUA0B),
O3HaKOMJIEHME ¢ oOpa3laMud ceppl U €€ COeJUHEHUS MU (BO3MOXHO HCIOJIb30BaHUE
BU/IEOMATEPUANIOB), Ha0moJeHue mpolecca OOyIJIMBaHMsS — caxapa TMojJ — JiefcTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHCJIOTHI, M3yUYeHWE XUMUYECKHX CBOWCTB pa30aBJICHHOW CEpHOM
KHCJIOTHI, MPOBEJCHNE KAYeCTBEHHOI peaklMu Ha CyJb(aT-uOH U HaOJoJeHue TpU3HaKa eé
NPOTEKaHusl, O3HAKOMJIEHHE C (PU3MYECKUMM CBOHCTBaMM a30Ta, ¢ocdopa U UX COETUHEHUI
(BO3MOKHO MCHOJIb30BaHKHE BUEOMATEPHAJIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX YA0OpEHHUH,
nojy4yeHue, coOMpaHMe, pacro3HaBaHWE U M3yYeHHWE CBOWCTB aMMHaka, IPOBEACHUE
KaueCTBEHHBIX peakluii Ha MIOH aMMOHHUS U (pochaT-uOH U U3yUYeHUe MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICCTBE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXHO KCIOJIb30BaHUE
BUJEOMATEPUATIOB), M3y4YeHUE MoJejeli KpPUCTAUTMYEeCKUX pemeéToK anMasa, rpadura,
(pysiepeHa, 0o3HaKOMJIEHHE C TIPOLIECCOM a/ICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTMBUPOBAHHBIM
yIIEM W yCTPOMCTBOM TNPOTHMBOrasa, MOJy4eHHe, coOupaHHe, paclio3HaBaHUE WM W3yueHUE
CBOWCTB YTJICKUCJIOTO Ta3a, MPOBe/IeHNe KAYeCTBEHHBIX peaKInii Ha KapOOHAT W CHUIIMKAT-UOHBI 1
U3y4YeHHEe TPU3HAKOB MX [MPOTEKAHUs, O3HAKOMJIEHHE C TMPOAYKIMeH CUIMKaTHON



IIPOMBIILIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BaxHeilne HemeTasuibl U uX
COEVHEHU ST

MeTa/uibl 1 BX CO€IUHEHHUST

OO0mast XapakTepuCTUKa XWMHUYECKHMX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHWUM WX
nosnoxenus B [lepuoauyeckoi cucreme xumuueckux 3yeMeHToB 1. . MeHneneeBa u cTpoeHus
atomoB. CtpoeHue MetayioB. Meraudyeckass CBS3b M MeTaJUIMYecKas KpUCTaLIMYecKast
peméTka. DNeKTPOXMMHUYECKUN psii HanpsikeHUd MeTaioB. Pu3nueckue U XUMUYECKUe
cBoiicTBa MeTayIoB. OO0IIMe crocoOsl Moxy4YeHust MeTaioB. [IoHATHE O KOPPO3UM METAJLIOB,
OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOoppo3uu. CIuiaBsl (CTallb, YyTYH, AIOPATIOMUAHWIA, OpOH3a) U
UX TIPUMEHEeHHe B OBITY ¥ IPOMBIIIUICHHOCTH.

[[lesiounbie MeTasuIbl: NosoxkeHue B [lepuonnueckoi cucteme XUMHAYECKUX 31eMeHTOB [l.
N. MenneneeBa, cTpoeHre MX aTOMOB, HAaXOXJeHUE B mpupoje. Puznueckue U XUMHUYECKHUe
CBOHCTBa (Ha nmpuMepe HaTpus U Kausi). OKCUIbl M TUIPOKCUbB HATpUs U Kaus. [IpumeHeHve
IIEJIOYHBIX METAJIOB U NX COSINHEHMU.

[Iles0uHO3EeMEIbHBIE METAJUIBI MATHUI M KAJIbIWiA: ToJ10:keHue B [lepuoanueckoii cucreme
xumuueckux snemeHToB . M. MenpeneeBa, cTpoeHHME MX aTOMOB, HaXOXJIEHUE B NPUPOJIE.
dusnyeckre U XMMUYSCKHME CBOMCTBA MarHus M Kajblusd. Baxnele coeIUHEHHUs KaJIbLIHS
(okcup, ruApoKcu I, cosim). JKECTKOCTh BOJBI M CIIOCOOHI € YCTpaHeHUSI.

Amomunuii: nosioxkenue B Ilepuogmyeckoil cucrteme xumuyeckux 3jemeHtoB I, U.
MenzeneeBa, CTpOEHME aTOMa, HaXOXJEHUE B npupoje. Pu3nueckue 1 XMMUYECKHE CBOWMCTBA
amoMuHus. AMGOTEPHbIE CBOMCTBA OKCHUJIA ¥ TUAPOKCHU/IA AJTIOMUHUSL.

Kene3o: mnonoxenne B Ilepuonnueckoit cucreme xumuyeckux »3yeMmeHtoB . N.
MeHnpeneeBa, CTpOEHUE aTOMa, HaxOXJeHUe B mpupoje. Puznueckue U XUMUUYECKHUEe CBOMCTBA
xene3a. Oxkcuapl, ruapokcuabsl U coam kenesa (II) m xeneza (III), ux cocras, cBOWCTBa M
MOJIyYEHHE.

Xumuueckuil s3xcnepumenm:

O3HaKOMJICHHME C oOoO0pa3laMd MeTaJUIOB W CIUIAaBOB, HUX (PU3UYECKVMU CBOMCTBAMHU,
M3y4YeHHE pe3yJIbTaTOB KOPPO3UM META/UIOB (BO3MOXKHO HCIOJIb30BAaHUE BUAECOMATEPHUATIOB),
0COOEHHOCTEel B3aUMOJICHCTBHS OKCH/IA KAJIBIMS U HATPUs C BOJIOH (BO3MOKHO KCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HKCCJIEJOBAHUE CBOMCTB XECTKOH BOJBI, Ipollecca TOPEHUs Keje3a B
KUCJIOpoJe  (BO3MOXKHO  WCIOJb30BAaHME  BUAECOMATEPUATIOB), IMPU3HAKOB  MPOTEKaHUs
KAYECTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, KaJblKs, AJIOMUHUS, LMHKA, xene3a (II) u xenesa
(III), memu (II), HaOMOIEeHNe W OMHMCAaHWE TPOIECCOB OKpPAIMBAHWS TUIAMEHN WOHAMU HATpUS,
KaIis U Kalblus (BO3MOXKHO KCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), UCCIIEIOBAHME aM(OTEPHBIX
CBOMCTB TMIPOKCUAA AIOMUHUSA U TUAPOKCHUIA LIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a4a4 M0
TeMe «BakHeHIme MeTauIbl U UX COeTUHEHUS» .

XumMHs 1 OKpyKamIas cpeaa

BeniectBa 1 Marepuasbl B MOBCEJHEBHOW XU3HM 4esoBeKa. be3zomacHoe WcIosib30BaHKe
BEIIECTB M XUMHUUYECKMX peakiuii B ObiTy. IlepBasi moMolp MpU XUMHUYECKHUX OKOrax H
OTpPABJICHUSIX.

XUMHUUECKOE 3arpsi3HEHUE OKpYsKalollel cpeabl (mpejebHast JOIMyCcTUMasi KOHIIEHTpaIs
BeniecTs, gayee — [1JIK). Poib XxuMuu B perieHur K0JIOTHIeCKHUX poOIeM.

Xumuueckuil 3xcnepumenm:

u3y4eHre o0pa3IoB MaTepPUasIoB (CTEKJIO, CIUIABBl METAJUIOB, MMOJIUMEPHBIE MAaTePUAJIbI).

Measrxcnpeomemmnvole cés3u



Peanuzanus mexnpeaMeTHbIX CBsi3el MPU U3YUYEHUM XMMUM B 9 Kjlacce OCyIIEeCTBIsAETCS
Yyepe3 UCMOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHSATHI, TaK Y MOHSATHIA, SBIISIONIMXCS
CUCTEMHBIMH 7151 OTAEJIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEeHHO-HAYYHbIC TIOHSITUS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPH S, aHATIH3,
CHHTE3, KjaccuduKauus, NEepHOJUYHOCTb, HAOMOACHHE, 3SKCHEPHMEHT, MOJEIMPOBaHHUE,
U3MepeHue, MOJIeIb, SIBJICHUE, TTAPHUKOBBII 3(PEKT, TEXHOIOTHS, MaTEPUAIIBL.

duzuka: Marepus, aroM, 3JEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJMI, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, JJEKTPUUYECKUI 3apsl, NPOBOJHUKU, IOJYNPOBOJIHUKH,
AW3JIEKTPUKHY, (POTOJIEMEHT, BEIECTBO, TelO, 00BEM, arperaTHOe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, PacTBOPHUMOCTb, KPHUCTAJUIMUECKas pElIETKa, CIUIaBbl, (PU3MYECKUE BEJIMUYMHBI,
€IMHHUIIBI U3MEPEeHN s, KOCMUYECKOe POCTPAHCTBO, IJIaHETHI, 3BE3/1bl, COHIIE.

Buonorusi: Qorocunres, apixaHue, O6uocepa, IKOCHCTEMa, MHUHEpPAIbHBIE YIOOpEeHUs,
MHKPOSJIEMEHTHI, MaKPO3JIEMEHTBI, TUTATe/IbHbIE BELIECTBA.

['eorpacus: armocdepa, rugpocdepa, MHUHEpalbl, TOPHBIE IOPOAbI, MOJIE3HbIE
MICKOIIaeMble, TOTIJINBO, BOAHBIE PECYPCHI.



IVNIAHUPYEMBDBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMIYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUSI TPOTrPaMMbl OCHOBHOTO OOIIEro 0Opa30BaHMS
JOCTHUTalOTCSl B X0/ie OOYYeHUsI XUMUU B €IMHCTBE YUeOHOIl M BOCIIUTATEIbHOM JeATEIbHOCTH B
COOTBETCTBUHM C TPAJAUITUOHHBIMA POCCUACKHUMU COIMOKYJIbTYPHBIMU U Iy XOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU, TIPUHATBIMU B OOIIeCTBE MpaBUJIAMH W HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT
IpoIeccaM CaMOIO3HAHUS, CAMOPA3BUTHUS 1 COIMAA3AIMNA 00y YaIOIUXCS.

JIMYHOCTHBIE Ppe3yJIbTaThl OTPAXalT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOH TMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMii M pacUIMpEeHHe OIbITa JeATEIbHOCTU Ha e¢
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIIIEHHSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYIHOMY
HACJIe/INI0, TIOHUMAHUSl 3HAUCHUS XUMHWUYECKOW HAyKM B JKHU3HU COBPEMEHHOrO OOIIeCTBa,
CHOCOOHOCTH BJIaJIeTh JOCTOBEPHOU MH(pOpMaIyeld 0 MmepeaoBbIX JOCTIKEHUSAX U OTKPBITHAX
MUPOBOI M OTEUECTBEHHON XWUMWH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMSAX 00 YCTpOHCTBE
MUpa U 00IIEeCTBa;

2) rpak1aHCKOr0 BOCIIUTAHMSI:

NpPeICTaBJICHUsT O COIMAIBHBIX HOPMax M TNpPaBUIaX MEXJIMYHOCTHBIX OTHOIIEHWIA B
KOJUIEKTUBE, KOMMYHHKATHUBHOMN KOMIIETEHTHOCTHU B 0011IeCTBEHHO TOJIE3HOM,
y4eOHOMCCIIeJOBAaTEIbCKOM, TBOPYECKOM W APYrUX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM NeATEIbHOCTH TPU BHINIOJHEHUH YYeOHBIX, TIO3HABATEJILHBIX 3a/1a4,
BBITIOJIHEHUM XUMHWUYECKUX SKCIIEPUMEHTOB, CO3JaHUM YYEeOHBIX TPOEKTOB, CTPEMJICHUs K
B3aMMOINIOHMMAHUIO ¥ B3aUMOIIOMOIIM B TIPOIECCe ITOW yueOHOU AesTeNbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TIOBEJCHHE M TOCTYIKM CBOUX TOBApUINEH C TO3WIIMUA HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCJIe/ICTBUI ITOCTYITKOB;

3) IEHHOCTH HAYYHOTr'0 NMO3HAHMS:

MUPOBO33PEHUYECKHE  TPEJCTaBJIEHUs O BelleCTBE M  XMMUYECKOW  peakiluu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKM U COCTABJIAIONIME OCHOBY IJIsSI
MOHUMAaHMS CYITHOCTH HAYYHOUN KapTUHBI MHPA, MPEACTABIICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPUPOIbI, B3AUMOCBSI3SIX YeJIOBEKa C MPUPOJHOI CpPelloid, O POJIM XUMHUU B IMO3HAHUT
9THX 3aKOHOMEPHOCTEIA;

NO3HAaBaTeJIbHbIE MOTHBBI, HAIpPaBJIEHHbIE Ha TMOJyYeHHWE HOBBIX 3HAHUI M0 XUMWH,
HeoOXoAuMble ISl OOBSICHeHUs] HaOJI0JIaeMBbIX TIPOIECCOB U SIBJICHWIA, TO3HABATEJIbHOM,
MH(GOPMAIIMOHHON 1 YUTATEILCKON KYJIbTYPHI, B TOM YHCJIe HABBIKOB CAMOCTOSTEJILHON paOOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHOI JIMTEpaTypod, HOCTYIMHBIMH TEXHUYECKUMH CpPeJCTBaMU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOYyYeHHUI0O W TO3HAHUIO, JIOOO3HATEIbHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HCCIIeIOBATENILCKOMN IeSATeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HarpaBJIeHHOCTH U YPOBHSI 00yYeHHs B JaJbHEHIIEM;

4) chopmupoBaHus KyJbTYPbl 3J0POBbSI:

OCO3HaHUE IIEHHOCTH XU3HU, OTBETCTBEHHOTO OTHOIIIEHHUSI K CBOEMY 3[I0POBbIO, YCTAHOBKHU
Ha 3JI0pOBBII 00pa3 *KWU3HW, OCO3HAHWE TIOCJEACTBUN W HENPHUATHE BPEIHBIX IPHUBBIUECK



(ynorpeOyieHUsI anKoOroJisi, HAPKOTHKOB, KYypeHHs), HEOOXOIUMOCTH COOJIOJIEHHS TIPaBHI
6e30IaCHOCTH TPU OOPAICHUN C XUMHUUECKUMHU BEIIECTBAMU B OBITY M PeasibHOM JKU3HM;

S) TPy10BOr0 BOCHIMTAHMSI:

MHTEPEC K MPaKTUUECKOMY M3Yy4eHHUIO Mpodeccuii U Tpyia Pa3juvHOro poja, yBakeHue K
TPYLy W pe3yiabTaTaM TpPYIOBOH JEATEJbHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHHUS
NpeIMETHbIX 3HAHMH MO XHMHH, OCO3HAHHBI BHIOOP WHIMBUAYATIbHOW TPaeKTOPUU
NPOAOJDKEHUsT 00pa3oBaHUsA C YUYETOM JIMUHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX WMHTEPECOB W MOTPEeOHOCTEH, yCIeNHON MpogeCCUOHANIBHON AesTeLHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUi1, TOTOBHOCTh aJallTUPOBATLCS B PO ECCHOHAIBLHOM Cpee;

6) PK0JIOrHYeCcKOro BOCIIMTAHHUS:

9KOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOUYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIeCTBOBaHMS, NMOHUMaHMUE I[IEHHOCTU 3J0POBOTr0 M Oe30macHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOINIEHHEe K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUIECKOMY 30POBbIO,
OCO3HaHME TIEHHOCTH COOJTIO/ICHHS TPaBUJI OE30ITaCHOTO TOBEIEHH S IPH padoTe C BEIeCTBAMH, a
TaKK€ B CUTYyalUsIX, YIPOXKAOUIMX 340POBBIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, TOJydyaeMble MPU W3YYCHUUM XUMUH, IJISI PelleHUs
3a/]]a4, CBSI3aHHBIX C OKPYKAIOIIEH MTPUPOIHON CPelOM, I MOBBILLIEHUS YPOBHS SKOJIOTMYECKOM
KYJBbTYpPbI, OCO3HAHMSA TJIOOATBHOTO XapakTepa KOJOTMYECKUX MpoOJeM M MyTed X pelieHus
MOCPEICTBOM METOJOB XUMHH, IKOJOTMYECKOrO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCSA UM B
MO3HABATEJIbHOIM, KOMMYHUKATUBHON M COLIMATIbHOM MPAKTUKE.

METAINPEIJMETHBIE PE3VJIBTATDBI

B cocraBe meTampeIMeTHBIX pPe3yJbTaTOB BBIACSAIOT 3HAUMMBIE U1 (DOPMUPOBAHUS
MHUPOBO33peHUsI OOIeHayYHble TIOHATHUS (3aKOH, TeOpHsl, MPHHIWII, IMIoTe3a, (akT, chucrema,
MpOIeCcC, IKCIEPUMEHT U APYroe.), KOTOPble HCIOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
MpeJMeTax U MO3BOJISIIOT HA OCHOBE 3HAHWI U3 3TUX MPeAMETOB (POPMUPOBATh MPEICTABIECHUE O
IEJIOCTHON HAy4YHOW KapTWHE MUpPA, U YHUBEpCaJbHble y4ueOHble AelCTBUs (IMO3HABATEJbHBIC,
KOMMYHUKATHBHBIE, PEryJIsTUBHBIEC), KOTOpBIE OOECIeYrBalOT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TTAHMPOBAHUIO M OCYIIIECTBIICHUIO yUeOHOM IeSITeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIe JefiCTBHS

Ba3oBble Jlornyeckne JeiCTBHS:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS T[PU OCBOCHUU 3HAHWIA:
PacKpbIBaTh CMbICJI XUMUYECKUX MMOHATUNA (BBIIEIATh UX XapaKTEPHBIE TPU3HAKH, YCTAHABIIMBATh
B3aMMOCBSI3b C JIPYIMMHU MOHSTHSIMHU), MCIIOJIb30BaTh MOHSATUS IJIsI OOBSICHEHUS] OTIEJIbHBIX
(bakTOB W sBIEHMIi, BHIOMpPATh OCHOBAHUSI W KPUTEPUM [JIs KJIACCU(DUKAIMU XUMHUECKUX
BEIIECTB M XUMHUYECKUX pEaKUUWA, YCTAHABJIMBATh NPUYUHHO-CJIEACTBEHHBIE CBS3U MEXKIY
O0BEKTaMU W3YyYeHHsl, CTPOUTH JIOTUYECKUE pacCykIeHWS (MHIyKTUBHbBIC, JeJyKTHUBHBIC, 10
AHAJIOTHUH), 1JIaTh BBIBOJBI U 3aKJIIOUYEHUS;

yMEHUE NPUMEHSATh B IpoLiecCe MO3HAHUS MOHATUS (NMPEeIMETHblE U MEeTalpeJMETHBIE),
CUMBOJIMYECKME (3HAKOBBIE) MOJENH, HUCMOJb3yeMble B XUMHUH, MHpeoOpa3OBBIBATH HIMPOKO
IIPUMEHSIEMbIE B XUMUU MOJEJIbHBIE NPEACTABJICHUS — XUMHUUYECKUNA 3HAK (CUMBOJI 2JIEMEHTA),
XuMHU4deckast (Qopmysia M ypaBHEHHE XUMHUYECKOW peaklud — TMPH pelleHuH Yy4eOHO-
MO3HABATEJIbHBIX  3aJa4, C YYETOM STUX MOJEJbHBIX IPEACTABICHUIA BBISABIATL WU
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKM H3Y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U
XVUMUYECKUX pPEeaKIUii, BBHISIBISATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJICJICTBEHHBIE CBSI3U U
MMPOTUBOPEYHMS B U3yYaEMBbIX NPOLIECCAX U SABJICHUSX.



ba3oBble Hcc/ie10BaTeIbCKIE 1eNCTBHSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOINPOCH B KayeCTBE MHCTPYMEHTa IMO3HAHUs, a
TaKk’ke B KauyecTBe OCHOBB [UIsi (POPMHUPOBAHMUS TUIOTE3bl IO TPOBEPKE MPaBUIbHOCTU
BBICKA3bIBAEMBIX CYKJCHUI;

NpHOOpEeTeHre OMbITa MO IUIAHUPOBAHMIO, OPraHU3allii W TPOBEJCHUI0 YYEHHMUYECKHX
9KCTMEPUMEHTOB, yMEHHE HAOM0JaTh 32 XOJIOM IPOIIeCcca, CaMOCTOSITEILHO TIPOrHO3MPOBATh €ro
pe3yJsibTar, (opMyJIMpPOBaTh OOOOIIEHHS M BBIBOJBI IO pe3yJbTaTaM HPOBEIEHHOTO OIIbITA,
UCCJIeIOBaHUsI, COCTABIIATh OTUET O MPOJIEIaHHOM padoTe.

Pao6ora ¢ uncphopmanmeit:

yMeHHe BHIOWpPAaTh, aHATM3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIMIO PA3INYHBIX BU/IOB
1 (pOpM MpeJCTaBIICHUS, OTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (Hay4HO-MOMYJIsIpHas JUTepaTypa
XUMHUYECKOTO COJIepKaHusl, CIIPAaBOYHbIE MOCOOUs, pecypchl IHTEpHETa), KpUTUUECKU OLIEHUBATh
NPOTUBOPEYMBYIO U HEJOCTOBEPHYIO MH(POPMALIUIO;

yMEHHE NPUMEHSATh Pa3IMYHBIe METO/IBI M 3aIIPOCHI MIPU MOUCKE U 0TOOpe MH(POPMALIUK U
COOTBETCTBYIOIIMX AAHHBIX, HEOOXOJUMBIX ISl BHITOJHEHHS YUEOHBIX M IMO3HABATENIbHBIX 3a/1a4
OTPENIEIEHHOTO THMA, MPUOOpEeTEeHHe OmbiTa B OOJACTH MCIOJb30BaHUS HMHMOPMALUMOHHO-
KOMMYHHMKATUBHBIX TE€XHOJIOTHH, OBJaJleHHe KYJbTYypOll aKTUBHOTO WCIIOJIb30BAHUS PA3IMUHbIX
MIOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHMaJbHYIO (opMy TpeacTaBIeHHs
uHGpOpMAllMM ¥ WUIOCTPUPOBATh pellaeMble 3a/a4d HECJIOKHBIMU CXE€MaMM, AMarpamMMaM,
apyrumu popMamu rpapuky 1 ©IX KOMOWHALTUSIMH;

yMEHHME MCIOJIb30BaTh U aHAJIM3MPOBaTh B Ipoliecce y4uyeOHOW M HCCIIeJ0BaTEIbCKOM
AesATeIbHOCT MH(OPMAIIMIO O BJIUSHHUU MIPOMBIIUIEHHOCTH, CEJIbCKOTO XO3HCTBA M TPAHCIIOpTa
Ha COCTOSTHHME OKPY KaloIIel IPUPOTHON CPEIbl.

KoMMyHHKaTHBHbIE YHHBepPCaIbHbIe YUeOHbIe 1eliCTBHA:

yMEHMs 3a/laBaTh BOIPOCH (B XojAe Jjauasora W (WJIM) [IUCKYCCHUM) IO CYLIECTBY
o0CykJaeMoil TeMbl, (pOpMYJIUPOBAaTh CBOU TPEAJOKEHUS OTHOCUTEJbHO BBINOJIHEHHS
MPEIOKEHHON 3a/1a4H;

YMEHUS MPEJCTABIATh MOJTyUYEHHbIE PE3YJIbTAThl IO3HABATEILHON AEATEIBHOCTU B YCTHBIX
U TMCbMEHHBIX TEKCTaX; JejaTh NPEe3eHTAlMI0 pe3yJbTAaTOB BBIIOJHEHUS XMMHUYECKOro
9KcrepuMeHTa (JTabOpaTOPHOro OIbITA, Ja0OpaTOpHOW padOThl MO MCCJIEJOBAHUIO CBOKCTB
BEIIEeCTB, yUeOHOTO MPOEKTA);

yMeHHsI Y4eOHOrO COTpPYIHMUYECTBA CO CBEPCTHUKAMU B COBMECTHOHM IMMO3HABATEJHHOW W
MCCIIEIOBATEIbCKON AESITENbHOCTH TPH PElIeHHM BO3HUKAIIMX NpoOJeM Ha OCHOBE YUYETa
OOIMX MHTEPEeCOB M COIJacOBaHMs NO3UIMA (0OCYXAeHHs, OOMEH MHEHHSIMH, «MO3TOBbIE
IITYpMbl», KOOPIUHALMSI COBMECTHBIX JEHCTBUIA, ONpeJesieHre KPUTEPUEB MO OLIEHKE KavyecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryisiTUBHbIE YHHBePCAJbHbIE YUeOHbIe 1eHCTBUS:

YMEHHE CAMOCTOSITEJIbHO ONpeNesATh eI IeATeIbHOCTH, MJIAHUPOBATh, OCYILECTBIIATS,
KOHTPOJMPOBAaTh M MpPU HEOOXOJUMOCTH KOPPEKTHUPOBATh CBOIO JI€ATEJIbHOCTb, BBIOMPATh
HanOosee 3(P@EeKTUBHbIE CIMOCOOBl  pelleHdss y4yeOHbIX M [O3HABaTeJbHBIX  3ajad,
CaMOCTOATEJIbHO COCTAaBJIATh WM KOPPEKTUPOBATH IPEIJIOKEHHBI aNrOpUTM IEUCTBUI IpU
BBIIOJIHEHUM 3a/IaHAN C YYETOM TMOJyYeHHs HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEILECTBAX M PEaKlLUsX, OLEHUBATh COOTBETCTBUE MOJTYUYEHHOIO pe3yJjbTaTa 3asBJICHHON ey,
yYMEHHE UCTI0JIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IIPe/jlaraéMble B yCJIOBUM 3a/1aHU.

INPEJMETHBIE PE3VYJIbTATBI



B cocraBe mnpegMETHBIX pe3ysbTaTOB IO OCBOEHHMIO 00s3aTEJIbHOTO COAEpKaHMS,
YCTAQHOBJIEHHOTO JaHHOM (enepaibHOi paboyeid MpOrpaMMoid, BBIAEJAIOT: OCBOEHHBIE

O6y‘{aIOIIII/IMI/IC$I HAayY4YHBIC 3HAHUSA, YMCHUA U CITIOCOOBI HCﬁCTBHﬁ, CHCHI/I(I)I/I‘JCCKI/IG 1A

npeaIMeTHONH 001acTi «XUMHsT», BHJBl ACSATEIBHOCTA TO TOJYYEHWI0 HOBOTO 3HAHWS, €ro
UHTEPIIPETAINH, PEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMUHBIX YIEOHBIX U HOBBIX CUTYAITUSIX.

K koHmy oOyuenuss B 8 KJjacce NpeIMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE TOJIKHBI
OTpaxatb C(OOPMUPOBAHHOCTD y 00YYAIOIIUXCS YMEHUI:

PACKpBIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX IOHATUIA: aTOM, MOJIEKYJa, XUMUYECKUN
9JIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMeCh (OgHOpoAHasA |
HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCHUTEJIbHAs AaTOMHAsih M MOJIEKYJISIpHAass Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAsA Macca, MaccoBas M0 XUMHYECKOIO
9/EMEHTa B COEIUHEHWH, MOJIAPHBII OOBEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJb,
3JIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peakuus, KJacCupuKalus
pEeaKLMii: peakliiy COeIMHEHUS, PEAKLIMU PA3JIOKECHUS, PEAKIIMUA 3aMEILECHUs, PeaKLun
oOMeHa, 9K30- M SHI0TEPMHUUECKHE PEaKIH, TeIUIOBOH 3(P(EeKT peakiuy, sIpo aToMa,
3JIEKTPOHHBIIA CJIOW aTOMa, aTOMHas OpOUTallb, PaguyC aToma, XMMHUYECKas CBS3b,
NoJIApHasl M HENOJIApHas KOBAJIEHTHAs CBA3b, MOHHAs CBA3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasl A0Jis BellecTBa (MPOLIEHTHAsl KOHIIEHTpal|s) B pacTBOPE;
WJUIIOCTPAPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHMX IOHATUA W TPUMEHATh 3TU
MOHATHSA IPU ONTMCAHUY BEILECTB U UX ITPEBPALCHUN;

UCMOJIb30BaTh XUMHMYECKYI0O CHUMBOJIMKY MJIsI COCTaBjIeHUs (DOpPMYJ BEIIECTB U
YPaBHEHUI XUMUYECKUX PEAKLINA;

OTpeNieNIsiTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUsX, CTEleHb
OKHCJICHUSI SJIEMEHTOB B OWHApHBIX COEJUHEHMSX, NPUHAJIEKHOCTh BEIIECTB K
ONpeAeEHHOMY KJacCy COeJUHEHU 1o (opMysaM, BHI XUMHUYECKOW CBA3U
(KOBaJICHTHAsl U MOHHASA) B HEOPTaHUUECKUX COEAVHEHUAX;

packpbiBath cMmbIC Ilepuoguyeckoro 3akona [. M. MenpaeneeBa: JeMOHCTpUPOBATH
[IOHVMMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOHCTB XMMHUYECKUX 3JIEMEHTOB OT MX
nonoxenus: B lleproanueckoil cucteme, 3aKOHOB COXPAHEHHUSI MAacCChl BEIECTB,
IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUYEHHUs], 3aKOHa ABOrajpo;

ONUCHIBATL M XapakTepu3oBaTb TabauuHylo ¢opmy Ileproandeckoit cucteMbl
XMMHAYECKUX 3JIEMEHTOB: pa3jMyarh IMOHATHA «rJaBHas noiarpymna (A-rpynmna)» u
«mobouHasi moxarpynmna (B-rpynma)», manble U OoJblMEe TEPUOAbl, COOTHOCHUTb
0003HaueHUs], KOTOpble UMeloTcsl B Tabmumie «[lepuogmueckas cucremMa XUMAYECKHUX
snemeHToB [I. 1. MenneneeBa» C YMCIOBBIMU XapAKTEPUCTUKAMU CTPOECHUSI aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsii fAapa, oOIlee YUCIO 3JEKTPOHOB U
pacrpeesieHUe UX I10 JIEKTPOHHBIM CJIOSAM);

KJIACCU(PULIMPOBATh XMMHUUYECKUE JIEMEHTbI, HEOPraHUUYECKHE BEIECTBA, XMMUYECKUE
peakuuu (IO YMCIYy U COCTaBy YYAaCTBYIOIIMX B PEAKLMM BELIECTB, IO TEIUIOBOMY
sekTy);

XapaKkTepu30BaTh (OMMUCHIBATh) OOIIME XMMMYECKHE CBOWCTBAa BEILECTB Pa3IMYHBIX
KJIACCOB,  IOATBEpXKJass  ONMCaHWEe IpPUMEpaMU  MOJIEKYJISAPHBIX  YPaBHEHUH
COOTBETCTBYIOLIMX XMMUYECKUX PEAKLIWIA;

IIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTM OT HMX KadyeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUA XMMUYECKUX NIPEBPAILEHUI B Pa3JIMUHBIX yCJIOBUAX;



BBIUUCJIAAITh OTHOCUTEJIbHYI0 MOJIEKYJIIPHYI0O M MOJISIPHYI0 MacChl BELECTB, MacCOBYIO
JOJII0 XMMUYECKOT0 3JIeMEHTa 10 (popMyJjie COEJUHEHHs, MAaCCOBYIO JIOJIIO BEUIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKIInu;

MIPUMEHSITh OCHOBHBIE OIEpaIMi MBICIUTEIBHON NESTeJIbHOCTH — aHaJu3 U CUHTE3,
cpaBHeHHe, 00OOIIeHHe, CHCTEeMATU3AlNI0, KIaCCHU(DUKAIMIO, BBISIBICHUE MPUYMHHO-
CJIEICTBEHHbIX CBS3€ — [JI1 U3Y4YEHHUSl CBOICTB BEIIECTB W XMMHUYECKHX pPEaKLUH,
€CTEeCTBEHHO-Hay4UHble METO/IBI MTO3HAHKS — HAOJI0IeHe, U3MEPEeHUe, MOIeIMPOBaHUE,
SKCHEPUMEHT (peaibHbIi U MBICJIEHHBII);

CleJIOBaTh TMpaBWJIaM TIOJIb30BaHUs XMMHYECKOW TIOCYIOW U J1abOpaTOPHBIM
000pyIOBaHMEM, a TaKXke TpaBWiIaM OOpalleHdsi C BEleCTBAMH B COOTBETCTBHHU C
WHCTPYKIHUSMH TIO BHITOJHEHHUIO JJA0OPATOPHBIX XUMUYECKHUX OIBITOB IO TIOJTY4YEHHIO U
coOupaHui0 ra3000pa3HBIX BemIeCTB (BOAOpPOJa U KHCIOpOIa), MPUTOTOBIICHUIO
pacTBOpPOB C OINpEIEIEHHON MAacCOBOW [10JIE PACTBOPEHHOIO BEILIECTBA, IJIAHUPOBATh
Y MPOBOJAUTh XMUMHUUYECKHE SKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IIEJIOYei U
KHUCJIOT C IIOMOIIBI0 MHIUKATOPOB (JIAKMYC, (peHON(PTAIENH, METWJIOPAHXK U IPYTHE).

K koniy oOyyenus B 9 KJacce mpegMeTHble pe3ysbTaThl Ha OA30BOM YPOBHE JIOJIKHBI
oTpakaTb C(OOPMUPOBAHHOCTh Y 00YYAIOLIMXCSl YMEHHIA:

pPacKpbIBaTb CMBICJ OCHOBHBIX XMMHWUYECKUX MOHATUN: XMMHUYECKHWI 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULIATEIBHOCT, CTENEHb OKUCJIEHUS, XMMUYECKAsA peakius, XUMUYECKas
CBsI3b, TEIUIOBOM 3(P(EKT peakinu, MOJb, MOJISIPHBI 00BEM, PAcTBOP, ITEKTPOJIHTHI,
HEJIEKTPOJIUTHI, JIEKTPOJUTUUECKAS JAUCCOLMAIUSA, PEaKIMM HWOHHOTrO OOMeHa,
KaTajaM3aTrop, XUMHYECKOE paBHOBECHe, OOpaTHUMble M HeoOpaTHMble peakivy,
OKHCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE  PEAKIIVH, OKHUCJIUTEND, BOCCTAHOBUTEIIb,
OKHCJIEHME U BOCCTAHOBJIEHHE, aJUIOTPOIus, amM(pOTEPHOCTb, XHUMHYECKasl CBS3b
(KOBaJIeHTHasl, WOHHAs, METAUIMYEeCKas), KPHUCTAIMYECKas PeIIETKa, KOppO3us
METAJ/UIOB, CIUIaBbl, CKOPOCTb XHUMHMUYECKOW peakiuH, MpeAesibHO [10MyCTUMAast
koHueHTpauus [1IK BemecTtsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKMX TMOHATUNA W TPUMEHSITh 3TH
MOHATHS IPY ONKCAHUU BEIIECTB U UX MPEBPALICHUIA;

UCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIS COCTaBJIieHHMs (opMysa BEIIECTB U
YPaBHEHUI XUMUYECKUX PEAKLINIA;

ONpelesATh BAJICHTHOCTb W CTENEHb OKMUCJIEHUS XUMMYECKUX 3JIEMEHTOB B
COEIMHEHUAX PAa3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIACCY COEAVHEHUi 1o (opMyiaaMm, BUJ XUMHAYECKON CBA3M (KOBAJEHTHAs, MOHHAS,
METaJUIMYECKasi) B HEOPraHMYECKMX COEJUHEHMSX, 3apsa] HOHAa MO XUMHUYECKOH
(popmyiie, xapakTep cpeabl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COEJUHEHUH, THUI
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTIO BEILIECTBA;

packpsiBath cMbica [lepuoanueckoro 3akoHa . . MenaeneeBa U AEMOHCTPUPOBATh
€ro NMOHMMAaHUWe: OMHUCHIBATH M XapaKTepu30BaTh TaOyimuHylo (opmy [leprioandeckoit
CUCTEMBbl XMMHUYECKHUX 3JIEMEHTOB: pa3jMuyaTh MOHATUS «TJIaBHAs noAarpymma (A-
rpymmna)» W «mobouyHas mnoxarpymmna (B-rpynma)», mamsile u OosbIIME MEPHOb,
COOTHOCHTh OOO3HAUEHHUsI, KOTOpblE HUMEITCS B TEPUOAWYECKON Tabiuie, C
YHMCJIOBBIMU XapaKTEPUCTUKAMM CTPOEHHSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3aps sapa, oolee YUcIo JMeKTPOHOB U paciipelie/IeHue WX MO JIEKTPOHHBIM CJIOSIM),



OOBSICHATh OOIIMEe 3aKOHOMEPHOCTH B W3MEHEHHWHM CBOWCTB 3JIEMEHTOB M WX
COEIMHEHUI B Ipejieiax MajbIX EPUOJOB U IJIaBHBIX MOATPYHI C YYETOM CTPOEHUS UX
aTOMOB;

Kj1accuuUIMpoOBaTh XUMUUECKHE JIEMEHThI, HEOPraHUYECKUE BEIIeCTBA, XUMUYECKUE
peakuuy (1o 4YMCJIy M COCTaBy YYACTBYIOIIMX B PEaKIMM BEHIECTB, MO TEILUIOBOMY
3(pPpekTy, N0 U3MEHEHUIO CTENEHEN OKUCIICHUSI XUMUYECKHX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOIIMEe U CcrenupUIecKue XUMHUYECKHE CBOHCTBA
MPOCTBIX M CJIOKHBIX BEIECTB, MOATBEP:K/Aasd ONUCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPABHEHUII COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINIA;

COCTAaBJISITh YPABHEHUS DJIEKTPOJIUTUYECKON JAUCCOIAAIIMN KUCIIOT, MEJIOYENH U COJIEH,
TIOJIHBIE Y COKPAIEHHBIE YPAaBHEHUsI PeaKIiMii MOHHOrO OOMEHa, YpaBHEHHS pPeaKIlui,
MOATBEPKAAIOIIUX CYIIECTBOBAHUE T€HETHUUECKOW CBA3M MEXIy BelleCTBaMuU
Pa3JMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCJIMTEJIbHO-BOCCTAHOBUTEJIbHBIX PEAKIUA MOCPEACTBOM
COCTaBJICHHS JIEKTPOHHOTO OaTaHCa STUX PeaKIIHii;

IIPOrHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHUs, BO3MOXHOCTH
MPOTEKAHUA XMMAYECKUX MPEBPAILIEHUIA B Pa3JIMYHBIX YCJIOBUSAX;

BBIUUCJISITh OTHOCUTEJIbHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO
JIOJII0 XUMUYECKOTO dJIeMeHTa 1Mo (opMysie COeJUHEHHS, MaCCOBYIO JIOJIIO BEIeCTBa B
pacTBOpe, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUAYECKON PEAKLINN;

coOmonaTh TpaBWia TOJb30BaHMS XMMHUYECKON TOCyJod U JabopaTOPHBIM
o0opyZOoBaHMEM, a TakKke MpaBwiIa OOpalleHus C BelIeCTBaMU B COOTBETCTBUM C
WHCTPYKIUSAMU IO BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB IO TIOJYUYCHUIO U
CcOOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U yIJIEKUCIIOro ra3a);

MIPOBOJUTh PEAKLWH, MOATBEPKAAIOIIME KAYECTBEHHbIA COCTAB PA3JMYHBIX BEHIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJOpUA-, OpOMHI-, UOAUI-, KapOoHaT-, ¢ocdart-,
CUJIMKAT-, CyJb(aT-, TUIPOKCUI-UOHBI, KATUOHHl aMMOHHUSI M HOHBl HM3YUYEHHBIX
METAJUIOB, TPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEUIECTB;
MIPUMEHSATh OCHOBHBIE OIEPALMKA MbICJIUTEIbHON AEATEJbHOCTA — aHAJIU3 U CUHTE3,
CpaBHEHHE, OO0OOIEHNUEe, CHCTEMATU3alluio, BBISBICHUE MPUYUHHO-CIIECTBEHHBIX
CBSI3eil — /I M3Yy4YeHHsl CBOWCTB BEIIECTB M XUMUYECKHMX PEaKIMid, €CTeCTBEHHO-
HayYHbIe METO/Ibl TO3HAHKS — HAOJI0IeHNe, U3MepeHre, MOISTMPOBAHUE, SKCIIEPUMEHT
(peasibHBIIA ¥ MBICJICHHBIIA ).



TEMATHUYECKOE IIJTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne HaunmenoBanue pa3jiesioB u AjekTpoHHbIe (P POBbLIE)
KonTpoabHbie IIpakTuyeckue
n/n T€M NPOrpamMMblI Bcero o0pa3oBaTeJibHbIE pecypchl
padoTbI padoThI
Pazpgea 1. IlepBonavajibHble XUMIYECKHE OHSITHSI
XuMust — BakHast 00J1aCTh
L1 €CTECTBO3HAHUSA U 5 ) Bbuommoreka LIOK
MIPAKTUYECKOH 1eSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
12 BemectBa 1 xXumMmmueckue 15 | Bu6anoreka IIOK
peakiuu https://m.edsoo.ru/7t41837¢
Wroro no pasnemny 20
Paznen 2. BakHeiimme npeacTaBuTe M HEOPraHNIECKHX BEIIEeCTB
51 Boznyx. Kucnopon. [lonsarue 6 bu6moreka [IOK
00 OKCcHOax https://m.edsoo.ru/7f41837c¢
59 Bogpopoa.Ilonarue o kuciaorax g 1 bu6mmoreka LIOK
U COJISAX https://m.edsoo.ru/7t41837¢
)3 Bopna. Pactopsl. [Tonsitue 06 5 | | Bbu6moteka IIOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 | | bu6moreka IIOK
HEOPraHMYECKUX COEJUHEHUIA https://m.edsoo.ru/7f41837c¢
Nroro no paszpeny 30

Paznea 3. HepnonnquKnﬁ 3aKOH 1 Hepno;mquKaﬂ CHUCTEMAa XUMHUYICCKHUX JICMECHTOB JI N. MenpaeJieeBa. CTpOEHI/Ie aTOMOB.




Xumuuyeckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBUTEILHBIE peaxknuu

[Tepuoauyeckuii 3aK0H U
31 [Tepuoguyeckas cuctema 7 Bbu6moreka IIOK
XAUMHYECKUX 3eMeHToB JI. . https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMuueckasi CBSI3b.
3.2 OKZCJ‘II/T’ECJ‘?LH((:)— 3 8 1 Bubmmorexa LLOK
https://m.edsoo.ru/7t41837¢
BOCCTAaHOBUTEJIbHbIE PEaKIIUN
Nroro no pazpeny 15 Bubmorexa LIOK
https://m.edsoo.ru/7t41837¢
PesepBHOoe Bpems 3 Bubmmorexa LOK
https://m.edsoo.ru/7t41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[MPOI'PAMME




9 KVIIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHnue pa3jieJioB 1 TeM (muchppoBbie)
Ne i/ Konrpoabnbie | IIpakTuyeckue
NpPorpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pazpgea 1. BemecTBo 1 XUMHYeCKHE peaKIuu
I p . bubmmoreka [IOK
OBTOpEHUE U YIIyOJIeHrue 3HaHUiA
1.1 P oy 5 1 https://m.edsoo.ru/7f41a6
OCHOBHBIX Pa3/IesiOB Kypca 8 Kjacca 36
o bubimoreka IJOK
CHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX
1.2 ) P 4 https://m.edsoo.ru/741a6
peaxiuii
36
5 bubymoreka IJOK
JIEKTPOJUTUYECKAS] TUCCOLIUAIIHS.
1.3 P AHECOTER 8 1 1 https://m.edsoo.ru/7f41a6
XUMUYECKHe peakilui B pacTBOpax 36
Nroro no pasgeny 17
Paznen 2. HemeTasibl U HX cOeIMHEHUSI
OO011as XxapakTepUCTHUKA ecK BuGmmorexa LIOK
X TEPUCTUKA XUMUIECKUX
2.1 . P P 4 1 https://m.edsoo.ru/7f41a6
anemeHTOB VIIA-rpynmsl. ['anorenst 16
OO61mas xapakTepuCTHKa XUMUIECKHUX bubmoteka IIOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a6
COeTUHEHU 36
2.3 OO11as XapakTepuCTUKA XUMUYECKIX 7 1 bu6moreka LIOK

aneMeHToB VA-rpynmnel. A30T, pocdop u ux

https://m.edsoo.ru/7f41a6




COCIUHCHUA

36

O0m1as XapakTeprCTUKA XUMHUIECKIX

bubmoreka IJOK

2.4 anemeHTOB [VA-rpynmsl. Yraepon u 8 https://m.edsoo.ru/7f41a6
KPEeMHHUI1 U X COeTUHEHUSI 36
Nroro no pazpeny 25
Paznen 3. MeraJuibl 1 UX coe JMHEHNS
Bbut6moreka [IOK
3.1 OO11me cBOMCTBa METAJUIOB 4 https://m.edsoo.ru/7f41a6
36
bubimoreka IJOK
3.2 Baxwneiinye MeTasibl U UX COSIMHEHUS 16 https://m.edsoo.ru/7f41a6
36
Wroro no pasnemny 20
Paznea 4. Xumusi 1 okpy:kamwiias cpeaa
Bbubmoreka IJOK
4.1 BemectBa 1 MaTepurasibl B JKU3HU YeJIOBEKA 3 https://m.edsoo.ru/7f41a6
36
Uroro no pazgeny 3
Bbubmoreka IJOK
PezepBHOe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







ITIOYPOYHOE INTAHUPOBAHUE

8 KJIACC
KoJsmyecTBo yacoB DJIeKTPOHHbIE
Ne Hara mucpoBbIe
Tema ypoxka Konrpoabnsbie | IIpakTnueckne
n/n Bcero u3ydyeHusi | oOpa3oBaTeJbLHbIE
PadoThI padoTbI
pecypchbl
I p bubmoreka [IOK
eIMET XUMUU. PoJIb XMMHM B XU3HU
1 ped 1 https://m.edsoo.ru/ff0d2 1
yesioBeKa. Tella u BelecTBa 0c
bu6moTteka IIOK
2 Ilonsatue o MeTogax MO3HAHUS B XUMUU 1 https://m.edsoo.ru/ff0d22
Te
IT 6orta Ne 1 «IT
p6aKTquc1<gﬂ pabGoTta « | paBuiia Bu6morexa LIOK
ab0ThI B TaOOPaTOPUU M PUEMBI
3 P paTOPHI TP 1 https://m.edsoo.ru/ff0d23
oOpareHus ¢ 1adopaTOPHBIM de
000pyJOBaHHEM>» -
4 C 5 Bbubymoreka IJOK
HCTHIE BerecTBa U cMec. CriocoObl
4 - . 1 https://m.edsoo.ru/ff0d26
pasnesenus cMmecei
ca
[TpakTnueckas padora Ne 2 bubmoreka IIOK
5 «Pa3nenenue cMmeceii (Ha npumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKU MOBAPEHHOW COJIN)» c8
Bbubmoreka IJOK
6 ATOMBI M MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢
7 XUMHUYECKHEe SIeMEHThI. 3HAKH 1 bubioreka IIOK




( CI/IMBO)'IBI) XUMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2b
e8

bu6moTteka IIOK

8 [IpocThie U cll0KHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢
Bbubymoreka IJOK
9 ATOMHO-MOJIEKYJIIPHOE yYEHHE https://m.edsoo.ru/ff0d2d
50
3aKOoH MOCTOSIHCTBA COCTaBa BEIIECTB. bubmoreka IIOK
10 Xumnueckas popmyiia. BajeHTHOCTD https://m.edsoo.ru/ff0d2e
ATOMOB XMMUYECKHUX IJIEMECHTOB ae
OTHOcuUTe/IbHAasA aTOMHAsI Macca Bubmmorexa LIOK
THOCUTEJIbHASI aTOMHAsI M .
11 https://m.edsoo.ru/ff0d32
OTHOCUTEeIbHASI MOJIEKYJISIpHAst Macca 3
Maccosas go €CKOI'0 Bubmmorexa LIOK
Bast 1OJIs1 XUMUY r
12 A https://m.edsoo.ru/ff0d35
3JIEMEHTa B COeIMHeHUU
Oc
K M bubmoreka IIOK
OJIMYECTBO BelecTBa. MoJib.
13 o https://m.edsoo.ru/ff0d52
Monspnas macca
30
o bubmoreka IJOK
M3UYECKUE U XUMHYECKHE SIBJICHUS.
14 https://m.edsoo.ru/ff0d37
XuUMHUUeCKasi peakius fa
I bubtmoreka IJOK
W3HAKU U YCJIOBUS IIPOTEKAHMS
15 P J $ 1P https://m.edsoo.ru/ff0d3a
XUMUYECKUX peakiuit 16
16 3aKOH COXpaHEHUs MacChl BEIIECTB. bu6moteka IIOK




XuMHUYeCKHe ypaBHEHUS

https://m.edsoo.ru/ff0d3b
88

Brruncnenus KOJIMYECTBA, MaCChbl

bu6moTteka IIOK

17 BEIIECTBA MO0 YPaBHEHUSIM XUMUYECKUX https://m.edsoo.ru/ff0d57
peaxkuui 08
Knaccudukanums XuMruIecKux peakiiuii Bbubymoreka IJOK

18 (coenuHeHus, pa3loKEHUs, https://m.edsoo.ru/ff0d3f
3aMelleHns, 0OMeHa) 34
M. B. JIOMOHOCOB — y4&HBIIi- bu6moteka [TOK

19 sHIMKJIoNegucT. O600ImeHne 1 https://m.edsoo.ru/ff0d40
cUCTeMaTu3alus 3HaHUHA c4
KonTpospnas padora Nel mo teme Bubmorexa LIOK

20 https://m.edsoo.ru/ff0d42
«BeliecTBa 1 XMMHUYECKHUE PEeaKIUn» %0
Bozayx — cmecs razos. CoctaB bu6mmorteka [IOK

21 Bo3ayxa. Kuciaopog — anemeHT u https://m.edsoo.ru/ff0d44
npoctoe BeniecTBo. O30H 8e
du3nYecKre U XMMUYECKHE CBOICTBA bubimoreka IJOK

22 KHCJI0po/ia (peakliuy OKUCJIEHUS, https://m.edsoo.ru/ff0d46
ropenue). [ToHsiTue 06 okcugax 14
CriocoObl MostyueHHs KUCJIopoa B bubmoreka IIOK

23 71a00paTOPUM U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d49
[IpuMeHeHE KUCIOPOIa 7a
Tennooit a¢ppekT xumudeckon Butmorexa LIOK

24 peaxiuu, MOHATHE O TEPMOXUMHUUECKOM hitps://m.cdsoo.ru/fi0d47

ypaBHEHUH, 9K30- U IHJTOTEPMHUUIECKUX
peakImsax

90




TommBo (HedThb, yTroyib U METaH).

bubimoreka IJOK

25 3arps3HeHue BO3ayxa, CocoObl ero https://m.edsoo.ru/ff0d4c
NpeJOTBpAIlECHUS 4a
ITpakTueckas padora Ne 3 o reme bubmmoreka IIOK
26 «[Tonyyenue u cobupaHue KUcIopoja, https://m.edsoo.ru/ff0d4a
U3YUYEHUE €r0 CBOWCTB» e2
B bubmoteka IIOK
0/10pOJ — 3JIEMEHT U MPOCTOE
27 HoPos P https://m.edsoo.ru/ff0d4d
BeniecTBo. HaxoxaeHue B nmpupoje 40
® ecKite ecKIE CROACTRA Bbubymoreka IJOK
W3UYECKUE U XUMUYECKUE CBONCTB
28 https://m.edsoo.ru/ff0d4d
Bojopoza. [Ipumenenue Bogopoaa 40
Bbubymoreka IJOK
29 [loHATHE O KMCIIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2
CriocoBL ToTvie ox0DORA Bbubmoreka IJOK
i bl TIOJTYYCHUS B B
30 Y Aopoa https://m_edsoo.ru/ff0d4d
nadopaTtopuun
do
IMpakTueckas padota Ne 4 o reme bubmmoreka LIOK
31 «[lonyuenue u cobrpanue BoAOpoaa, https://m.edsoo.ru/ff0d4f
U3y4YEeHHE €TI0 CBOMCTB» 42
M 4 OOLE 3 bubmoreka IIOK
OJISIpHBII 00BEM ra3oB. 3aKOH
32 P https://m.edsoo.ru/ff0d54
ABorazipo
2e
BrrunciieHus 00bEMa, KOJIMUECTBA butimoreka IJOK
33 BEIIECTBA ra3a Mo ero U3BeCTHOMY https://m.edsoo.ru/ff0d55

KOJINUECTBY BEILIECTBA UM OOBEMY

a0




Brruncienus o0bEMOB ra3oB 10

bubimoreka IJOK

34 YPaBHEHUIO PEaKIIMM Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d57
OOBEMHBIX OTHOIIEHHUI ra30B 08
o . bubtmoreka IJOK
M3UYECKHE M XUMHUECKHEe CBOMCTBA
35 https://m.edsoo.ru/ff0d58
BO/IbI
7a
C o 1T p bubmoteka IIOK
ocTtaB ocHoBaHui. [ToHsTHE O
36 https://m.edsoo.ru/ff0d59
UH/IMKATOPax
e2
Bona kak pactBopuresb. HacbieHHbIE Bbubymoreka IJOK
37 Y HEHACBIILIEHHbIE pacTBOpBL. MaccoBas https://m.edsoo.ru/ff0dSb
J0JIs1 BEIIeCTBa B PacTBOpPE 40
Ipa eckas padora Ne 5 1o Teme
1?{ KTqu Keﬂ pe aT opo HC Tem Bbubmoreka IJOK
«IIpuroroBiaeHue pacTBOPOB
38 P . P Up . https://m.edsoo.ru/ff0d5e
orpeieIEHHON MacCcOBOM A0Jei ba
PacTBOPEHHOTO BEILIECTBA» —
Koutponbnas padora Ne2 1o Teme BuGmmorexa LIOK
HTPOJIbHAS ta Ne2 1o Tem
39 P P https:/m.eds00.ru/ff0d63
«Kucnopoa. Bonopon. Boga» 4
Okc COCTaB, KJlaccupuka Bubworexa [1IOK
UJIbI: COCTAaB, KJIACCU(DUKALIMS,
40 A t https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
ITonyuyenue 1 XuMHUYECKUE CBOCTBA bubmmoreka LIOK
41 KHMCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX https://m.edsoo.ru/ff0d66
OKCHJIOB 4de
42 OcHoBaHUsI: COCTaB, KJlaccupukaius, bubmoreka IJOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67




ca

[Tosryyenue 1 XUMUYECKHE CBOICTBA

Bbubymoreka IJOK

43 . https://m.edsoo.ru/ff0d67
OCHOBaHUI
ca
KHCIOTHE: cocTa accndika Bbubymoreka IJOK
HCJIOTBL: COCTaB, KJIaccuuKanus,
44 i https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa )
ITonyueHue €CKHUe CBOMCTBa BuGmmorexa LIOK
JIy4eHHE ¥ XUMHUECKHE CBOMCTB
45 y https://m.edsoo.ru/ffOdfee
KHUCJIOT
2
Couu (cpegHue): HOMEHKJIATYypa, bu6mmoteka [IOK
46 CHOCOOBI TIOJTyYSHH S, XUMUUECKHE https://m.edsoo.ru/00ad94
CBOKCTBA 74
I1 6ota Ne 6. P
pakThueckas padbora erieHue Bu6morexa LIOK
9KCIIEPUMEHTAJILHBIX 3a/a4 10 TeMe
47 puM s . https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 7
CO€IVHEHUI» 1€
r bubmoreka IJOK
eHeTUYecKasi CBSA3b MEXAY KjaccaMu
48 o . https://m.edsoo.ru/00ad9a
HEOpPraHMYeCKUX COeAUHEHUN 0
bubimoreka IJOK
49 O060011IeHIE ¥ CUCTEMAaTU3aIUs 3HAHUIA https://m.edsoo.ru/00ad9c
b2
Konrpomnpras padora Ne3 no Teme bubmmoreka IIOK
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9e
coeauHEeHUH" la
51 [lepBble NOMBITKY KJIACCU(UKAIN bu6mmoreka [IOK




XUMMUYECKUX 3JeMeHTOB. IloHsaTHe 0
rpyimmax CXOJHbIX 9JICMCHTOB

https://m.edsoo.ru/00ad9f
fa

[Mepuoanyeckuii 3aK0H U

bu6moTteka IIOK

52 [Iepuoguueckas cucTeMa XUMUYECKUX https://m.edsoo.ru/00adas
snemeHnToB /1. 1. MeHpeneeBa 2c
Bbubymoreka IJOK
53 [lepuopl, TpynIibl, MOATPYIIIIbI https://m.edsoo.ru/00adas
2c
Ctpoenne atomoB. COCTaB aTOMHBIX Bubmorexa LIOK
54 https://m.edsoo.ru/00ada3
saaep. M3oronsl
42
CtpoeHue 3JIEeKTPOHHBIX 000JI0YeK bu6moteka [TOK
55 aToMOB 3JieMeHTOB [lepuoanueckoii https://m.edsoo.ru/00ada6
cuctemsl J. 1. Menneneena bc
XapakTepucTUKa XUMUUECKOTO Bu6morexa LIOK
56 SJIeMertTa mo erf) HOMOHCHHIO B https://m.edsoo.ru/00ada8
[Tepuonnueckoii cucreme /1. 1. 2
MeunneneeBa —
3nauenue [leproguueckoro 3akoHa s BuGmorexa LIOK
57 Da3BUTHA HayKkH H,_Hp aUKTHKH' A-u. https://m.edsoo.ru/00ada9
MeHiesieeB — y4€HbIid, Ie1aror u 6e
rpakJaHVH
DJIEKTPOOTPULIATETBHOCTh ATOMOB bu6mmoteka [IOK
58 XUMUYECKUX JIeMEHTOB/ https://m.edsoo.ru/00adaa
Bcepoccwuiickas mpoBepoyHas padora b8
59 HMonHas xumuueckas CBsI3b buomoreka IIOK

https://m.edsoo.ru/00adac
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KopanenTHas MMoJIApHasaA XUMHNUYCCKaA

Bbubymoreka IJOK

60 https://m.edsoo.ru/00adaa
CBSI3b
b8
K OBaeHTHAS Hello . ecxa Bbubymoreka IJOK
BaJICHTHAsI HETOJIApHAs XMMUYECKas
61 p https://m.edsoo.ru/00adaa
CBSI3b
b9
Bbubmoreka IJOK
62 CreneHb OKUCIEHUS https://m.edsoo.ru/00adae
28
OKHCIUTETLHO-BOCCTAHOBUTE e Bubmorexa LIOK
HCJIUTEIbHO-BOCCTAHOBUTE IbHBI
63 https://m.edsoo.ru/00adb0
peakiumn
76
bubimoreka IJOK
64 OKHCIUTEN U BOCCTAHOBUTEIIN https://m.edsoo.ru/00adb0
76
K Gora Ned bubimoreka IJOK
OHTpOJIbHAs padoTra Ne4 o Teme
65 P P https://m.edsoo.ru/00adb4
«CTtpoeHue aToma. XMMUUYECKasl CBSA3b» %6
p . 0606 bubtmoreka IJOK
e3epBHbIA ypoK. O000IIeHe 1
66 P P EH https://m.edsoo.ru/00adb3
cHUCTeMaTu3alvs 3HAaHUI e
p . 0606 bu6moTteka IIOK
e3epBHbI ypok. O000IIeHe 1
67 P P EH https://m.edsoo.ru/00ad9c
cHUCTeMaTU3allvs 3HAHUI
b2
68 PesepBHbIit ypok. O000IIeHNE 1 bu6moteka [IOK

cUcTeMaTu3alus 3HaHUN

https://m.edsoo.ru/ff0d61
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KosmuaecTBo 4acoB DJIeKTPOHHbIE
Ne T Hara g poBbie
eMa ypoka KonrpoJubnbie | IIpakTuyeckue
n/n Bcero H3Yy4YeHusi | oO0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
[Tepuoanyeckuii 3aKOH.
Bbubymoreka IJOK
INepuoauyeckas cucrtema
1 P Lu | https://m.edsoo.ru/00adb5
XAMUUYECKUX eMeHToB J1. Y.
9¢
Menneneesa —
3aKOHOMEPHOCTH B U3MEHEHUH bu6morteka [IOK
2 CBOWCTB XUMHUYECKHUX JIEMEHTOB 1 https://m.edsoo.ru/00adb6
MEPBBIX TPEX MEPUOJOB b6
bu6moreka [IOK
Knaccudukanus u HoMmeHKIaTypa 1
3 1 https://m.edsoo.ru/00adb7
HEOPraHUYeCKUX BEIeCTB
e2
butmoteka LIOK
Buabl xuMruueckoil CBA3U U THUIILI u
4 . 1 https://m.edsoo.ru/00adba
KPUCTAJUIMUECKUX PELIETOK
p p cb
KonTtposbHas padora Nel mo teme
5 «[ToBTOpeHue u yriaydaeHue 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kjacca»
Budmuoreka [IOK
Knaccudukanus xumuyeckux 1
6 . 1 https://m.edsoo.ru/00adbc
PEaKIMii 10 pa3IMYHBIM IPU3HAKAM bo
7 [TonsATHE O CKOPOCTH XMMHUYECKOM 1 bubmoreka LIOK
peakuuu. IToHATHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe




IFETCPOrcHHbIX PCAKIUAX

9a

IousaTHE O XUMHUYECKOM PpaBHOBECHUM.
(DaKTOpr, BJIMAIOIINE HA CKOPOCTH

Bbubymoreka IJOK

8 . https://m.edsoo.ru/00adc2
XUMHUYECKOI peakiluy U MOJIOKEeHHe 8
XUMHUYECKOTO PaBHOBECHSI
OKUCUTETbHO-BOCCTAaHOBUTEIbHBIE BuGmorexa LIOK
9 https://m.edsoo.ru/00adca
peaxkiumn
de
Teopus 371eKTPOIMTUIECKOR bubmoreka [IOK
10 nuccormar. CUIbHBIE U c1a0ble https://m.edsoo.ru/00adcd
3JIEKTPOJIATHI 68
Bbubmoreka IJOK
11 NonHble ypaBHEHUS peakuuit https://m.edsoo.ru/00add4
48
XyMHYeCcKre CBOMCTBA KUCJIOT U Bbubmoreka IJOK
12 OCHOBAHMIi B CBETE IPE/ICTABICHUN https://m.edsoo.ru/00add5
00 3JIeKTPOTUTUICCKON JUCCOIMALIIN d8
XyMHYecKHre CBOMCTBA COJIel B CBETe bubimoreka IJOK
13 npeJcTaBJIeHuid 00 https://m.edsoo.ru/00add8
3JIEKTPOJIUTUYECKON AUCCOLIUAIIAN b2
bubimoreka IJOK
14 [Tonsarue o rugpoause conen https://m.edsoo.ru/00add9
d4
O000I11IeHNE U CUCTEMATH3ALMS Bubmmorexa LIOK
15 . https://m.edsoo.ru/00addd
3HAHUHI I
16 [MpakTyeckas padora Ne 1. bu6mmoreka [IOK




«Pemenne 3KCIEPUMCHTAJIbHBIX
3agav»

https://m.edsoo.ru/00addb
fa

KonrposnbHas padorta Ne2 o reme

bu6moTteka IIOK

17 «INEKTPOJIMTUYECKAS TACCOLUALIUS. https://m.edsoo.ru/00adde
XUMHUYECKHUE PEAKLIMUA B pACTBOPAX» c0
OO0mast XxapakTepUCTHKA raJIoreHOB. bu6morteka [IOK
18 XHMMHAYECKHE CBOMCTBA HA IIpUMEpPE https://m.edsoo.ru/00addf
xJopa e2
Xnopooaopod. CossiHast KUCTIOTa, Bbubymoreka IJOK
19 XMMHWYECKHE CBOMCTBA, MOJIyYEHHUE, https://m.edsoo.ru/00ade]l
MIPUMEHEHNE 04
[MpakTyeckas padota Ne 2 o reme bubmoreka LIOK
20 «[Tonyyenue cosssHON KUCIIOTHI, https://m.edsoo.ru/00ade3
W3Yy4YEHHE €€ CBOUCTB» 48
Beluncienus no ypaBHeHUAM bubmmoreka LIOK
21 XUMHUYECKUX PEaKIUid, €CIU OANH U3 https://m.edsoo.ru/00ade4
peareHTOB JaH B U30BITKE 88
bubmoreka IJOK
22 Obuwiast XapaKTCPUCTHIA IIEMCHTOR https://m.edsoo.ru/00ade6
VIA-rpynmbt
4a
AJIOTpONHBIE MOIU(DUKAIIUN CEPBI.
Haxoxclzxeﬂne ceprIl I/Iq;é C(I)leuHHeI})n/H?I B Bubuworexa 10K
23 . https://m.edsoo.ru/00ade6
npupoze. XUMUYECKUe CBOWCTBA Aa
cepbl
butimoreka IJOK
24 CepoBonopor, cTpoete, https://m.edsoo.ru/00ade8

CI)I/I3I/I‘JCCKI/IC 1 XMMUYECKHE CBOMCTBA

02




Oxcuppl cepsl. CepHas KUCJIOTA,

bubimoreka IJOK

25 (puznyeckue U XMMHUYECKUE CBOKCTBA, https://m.edsoo.ru/00adea
IIPUMEHEHNE 28
XUMHUYECKHe pPeakliuy, Jexalye B
OCHOBE HpOMbIIJ_IJ'I?HHOFO crocoba Butmiorexa LIOK

26 HOJLYHICHITT CEPHOM KHCIOTRL https://m.edsoo.ru/00adec
XUMHUYECKOE 3arpsA3HEHUE 32
OKpYKalollel cpelpl COeJUHEHUSIMU
cepbl
Brruncnenre maccoBoil 1011 BbIXO/A Bubamorexa HOK

27 https://m.edsoo.ru/00adec
MIPOJYKTa peakluu

8a

OO11as XapakTeprCTUKA JIEMEHTOB
VA—prl‘Il’II;I. A3ET, pacrpocTpaHeHue Bubamorexa HOK

28 https://m.edsoo.ru/00adee
B IIpUpoje, PU3NUYECKUE U 6
XMMUYECKHE CBOICTBA
AMMMaK, ero puznyeckue u bubmmoreka IIOK

29 XUMHUYECKUE CBOMCTBA, ITOJyYEHUE U https://m.edsoo.ru/00adf0
IIPUMEHEHNE 04
[MpakTyeckas padorta Ne 3 o reme bubtmoreka IJOK

30 «[lonyuyeHne ammmuaka, u3y4eHue ero https://m.edsoo.ru/00adf1
CBOICTB» 80
A30THas KUCJIOTa, €€ (pU3nYECKue u Bubmorexa [OK

31 . https://m.edsoo.ru/00adf3
XMMHYECKUE CBOICTBA 06

32 Hcnonp3oBaHue HUTPATOB U COJICH bu6moreka [IOK

AMMOHHUS B KQUECTBE MUHEPAJIBHBIX
y100peHuii. XMMUYecKoe

https://m.edsoo.ru/00adf5
18




3arpsiI3HEHUE OKPYKAIOLIEH cpebl
COEJVHEHUSAMH a30Ta

®docdop. Oxeua dpocdopa (V) u

bu6moTteka IIOK

33 (pocdopHas kuciora, pusndeckue u https://m.edsoo.ru/00adf6
XUMHUYECKUE CBONCTBA, MOJIyUYeHUEe 8a
Ucnonb3oBanue dpocdaros B ) Bu6morexa LIOK

14 KayecTBe MUHEPaJIbHBIX 3’,[{06peHI/II/I. hitps://m.cdsoo.ru/00adfc
3arpsi3HeHue MPUPOJIHOM CpeIbl 20
pocparamu T
VYraepon, pacnpocTpaHeHue B bu6moreka [IOK

35 npupoae, GpU3nIecKre 1 XUMUYECKHE https://m.edsoo.ru/00adfd
CBOMCTBa 9¢c
Oxkcuipl yrnepouua, ux (pU3nvecKue u Bugmorexa LIOK

36 XHUMIFCCIHE CBOHCTBA. https://m.edsoo.ru/00adfe
DKoJioruyeckue npoodembl, be
CBsI3aHHbIE ¢ okcuaoM yriepoa (IV) T

Bbubymoreka IJOK
37 VYrospHas KUCIOTA U €€ COMU https://m.edsoo.ru/00ae00
6¢

[MpakTyeckas padota Ne 4 o reme
"gonyquHe yrEeKncnoro rasa. Bubworexa 10K

38 https://m.edsoo.ru/00ae02
KauecTBeHHas peakiysi Ha KapOOHAT- e
HOH" T
[MepBoHaYaIIbHBIE TIOHATHS 00 bubmoreka LIOK

39 OpraHMYeCKUX BeIEeCTBaxX KaK O https://m.edsoo.ru/00ae05
COEJJMHEHUSIX yIyiepoja 4de

40 KpemHuii 1 ero coeiMHeHus bu6mmoteka [IOK




https://m.edsoo.ru/00ae08
Oa

[MpakTryeckas padora Ne 5. Penienne
9KCHEPUMEHTAIBHBIX 3a/1a4 110 TeMe

bubymoreka IJOK

41 https://m.edsoo.ru/00ae0b
«BakHeiinme HeMeTaJlIbl U UX 0
COETMHEHU SI» Iz
KonrposnbHas padora Ne3 o teme bu6mmoreka [IOK
42 «BaxHeiime HeMeTaJIbl U UX https://m.edsoo.ru/00ae0e
COeJJTUHEHUS» 18
OO0mast XxapakTepUCTHKA XUMUYECKHX
3JIEMEHTOB — METAJLJIOB.
Merainueckasi CBS3b U BuGmorexa LIOK
43 https://m.edsoo.ru/00ael0
METAJUTMYECKast KpUCTAJIMYECKast 3e
pem€Tka. Pusnyeckue CBOMCTBA -
MEeTaJlJIOB
XUMHUYECKHe CBOMCTBA METAJIJIOB. bubtmoreka IJOK
44 DNEKTPOXUMHUUYECKUH AL https://m.edsoo.ru/00ael 1
HaIpsHKEeHU MeTaJlIoB 56
O611ue crnocoObl MOTyYeHust
MeTa/ioB. CrijiaBel. Berunciienns mo bub6moreka IJOK
45 YPaBHEHUAM XUMHUUYECKUX PEAKLIU, https://m.edsoo.ru/00ael 1
€CJIM OJVH U3 PEareHTOB COJEPKUT 56
MpUMeCH
bubtmoreka IJOK
46 ITonATHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/00ael12
78
47 [llenoynble MeTaILIBI bu6mmoreka IJOK

https://m.edsoo.ru/00ae14
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OKCcuIbl ¥ TUIPOKCHIB HATPUS U

Bbubymoreka IJOK

48 https://m.edsoo.ru/00ae14
Kaus
b2
Illenourosene e veta Bbubymoreka IJOK
JIOUHO3EMEJIbHBIE METAJIJIBI —
49 . . https://m.edsoo.ru/00ael5
KaJIbLIAA U MardHui
e8
Bbubmoreka IJOK
50 Baxueiine coe IMHEHNSA KabLUAS https://m.edsoo.ru/00ael5
e8
51 O060011IeHE U CUCTEMATU3ALNS
3HAHUM
K P bubimoreka IJOK
€CTKOCTB BOJIBI U CIIOCOOHI €€
52 A https://m.edsoo.ru/00ael18
yCTpaHEHUsI
86
[MpakTiueckas padora Ne 6 o Teme bubmmoreka IIOK
53 "7KECTKOCTDL BOABI U METOMHI €€ https://m.edsoo.ru/00aela
ycTpaHeHus" e8
bu6bmoTteka IIOK
54 AoMUHIH https://m.edsoo.ru/00aelc
64
AncboTEpHBE CBOMiCTEA OKCH Bbubymoreka IJOK
MdoTepHBIE CBOICTBA OKCUIA U
55 P A https://m.edsoo.ru/00aelc
TUIPOKCHUIA
64
Bbubymoreka IJOK
56 Keneso https://m.edsoo.ru/00aeld

86




OKCI/IIILI, TUAPOKCHUBI U COJIU KEJIE3a

bubmoreka IJOK

57 (D) 1t senesa (1) https://m.edsoo.ru/00ae35
6
53 O00011IEHNE U CUCTEMATU3ALIU
3HAHUI
[TpakTueckas padora Ne 7. Perenue Butmorexa LIOK
59 3KCHepI/IiVIeHTaJ'IbeIX 3a7a4 1o TeMe hitps-//m.cdsoo.ru/00ac3d
«BakHelme MeTaIbl U UX g
COEIMHEHMU» €9
Bbruncienust mo ypaBHeHUSIM
XMUMUYECKUX PEeaKIUii, eCIi OJUH U3 Bugmorexa LIOK
60 PCATCHTOB AaH B HIOHITKE WK https://m.edsoo.ru/00ael7
COJIEPKUT MpUMecH. Brruucienus 50
MacCOBOM /1011 BbIXOAa MPOAYKTA Bl
peakiuu
61 O060011IEHNE U CUCTEMATU3ALIU
3HAHUHI
KoHTponbHast padota Ne4d 1o reme
62 «BaxHeMIme MeTalIbl M UX
COCIUHEHUS»
BemectBa u matepuasl B BuGmorexa [IOK
63 . https://m.edsoo.ru/00ae3f
MTOBCETHEBHOM JKU3HU YeJIOBEKa 50
XUMHYECKOE 3arps3HEHUE Bubmorexa LIOK
64 . https://m.edsoo.ru/00ae42
OKpY>KaloIlei cpebl 70
65 Pouib xumuu B perieHnn bu6mmoteka [IOK
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https://m.edsoo.ru/00ae42
70

PesepsHbiii ypok. O600111eH1e 1

bu6moTteka IIOK

66 . 1 https://m.edsoo.ru/00ae0d
CUCTEMATHU3ALIMS 3HAHUI
Oa
Pese i vpok. OGoSmeHMe Bbubymoreka IJOK
3€PBHBIi K. HUE U
67 PBHBI YD n 1 https://m.eds00.ru/00adb3
CUCTEMATHU3ALIMS 3HAHUIA 3
Pese s vooKk. OB0BIICHIE Bbubymoreka IJOK
BHBIIA K. HUE U
68 P P EH 1 https://m.edsoo.ru/00ad9¢
CUCTEMATHU3ALMs 3HAHUI b2
OBIIEE KOJIMYECTBO YACOB I10 68
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