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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX Opranu3zanusx Poccuiickoit @enepanumu.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3zeiaM M TeMaM IPOrpaMMEbl TI0 XHMHH, OTIPEJIENISIeT KOJTNYeCTBEHHBIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroImuXcs, ONMpeaessieT BOZMOXKHOCTH PEIMETa JUIs
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TMpeIMeTa H OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (JOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEJIbHOM  y4yeOHOM  NeATENbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarorn4eckd afanTUPOBAaHHBIM OTPaXKEHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpPraHN4eCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 IPUHLUITY IOCJIEAOBATEIbHOIO PAa3BUTHUs 3HAHWNW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOEHUH aToMa U XMMHUYECKOH CBS3H;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBITIOJTHSS (DYHKIMU OOBSICHEHUS M TPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEU
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHN TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX IPUMEHEHMH B Yy4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTHYECKH 1I€1eCO00pa3HOro MOBEJCHHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEUEIIOBEYECCKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).

COJEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHWMHS B CHUCTEME HayK. lTena u
BemecTBa. Pu3MUeCKWe CBOWCTBAa BEIIECTB. ArperatHoe cocrosiHue BemecTB. [loHsTHE O
MeTOJIaX MO3HaHUs B XUMHUH. YucThie BemecTBa U cMmecu. CrocoObl pa3iesieHus CMeceil.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U coXKHBIE BeleCcTBA. ATOMHO-MOJIEKYIISIPHOE YUICHHE.

Xumndeckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
ITOCTOSTHCTBA COCTaBa BellecTB. OTHOCUTENNbHAS aTOMHAas Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBas 10J1s1 XMMHYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moab. MonsipHas macca. B3aumocCBsI3b KOJIMYECTBA, MAacChl M
qyclia CTPYKTYPHBIX eIMHUI BelecTBa. Pacu€rsl o GopmynaM XUMHUYECKUX COEIUHEHUH.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiiaccupukanus XUMHUYECKUX peaKIHii
(coenuHeHwMs, pa3lIoKeHUS, 3aMeIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCyI0i#, mpaBuiamMu paboThl B Jaboparopuu U mpuéMamu
oOpaiieHus ¢ 1abopaTopHbBIM OOOpYJOBaHHEM, M3YYEHHE U OINUCAHUE (PU3UYECKUX CBOMCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoieHue pu3nyecKux (IIaBlIeHrue BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYNKE, KATIEHUE W KOHICHCAIUs BOJAbI) M XMMHUYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMO/ICIICTBHE MeJia ¢ KUCIOTOM) SIBICHUM, HAOIIOCHIE
U ONHCAaHME TMPU3HAKOB TMPOTEKAHMSI XUMHUYECKHX peakiuil (pas3lokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkenue ruapokcuna meau (1) mpu
HarpeBaHuHU, B3auMOJCcTBHE kene3a ¢ pactBopoMm coiu meau (ll), uzydenwe crnoco6GoB
paszeneHus CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTpPOBAaHUE, BHIMApUBAHUE, AUCTUIUIALNA,
xpomaTorpadus, TpoOBEeIEHHWE OUYUCTKA TOBAPEHHOW COJNHM, HaONIOJIEHHE U OIMHUCaHHe
pe3ylnbTaTOB MPOBEJIECHUS OMbBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JIaHUE
Mozeneil MOJIeKy (IIapOCTEPIKHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3agyx — cmech razos. CocrtaB Bozayxa. Kuciaopon — 3J€MEHT M MpPOCTOE BEIIECTBO.
HaxoxpaeHnue kucinoposia B mpupoje, (pU3nYecKue U XUMHUECKHUE CBOMCTBA (peakiuu TOPSHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHCIOpoJga B Jaboparopud U



npoMBbIIUIeHHOCTH. KpyroBopoT kucinopoga B npupozge. O30H — aJuloTpOnHas MOIUBHUKAIHS
KHCJIOPOJ1a.

TennoBoit 3p¢GeKT XUMHUECKOW pEaKklIuu, TEePMOXMMHUYECKHE YpPaBHEHHS, 3K30- U
SHAOTEPMHUUECKUE peakuUU. TOMIMBO: Yroiab M MeETaH. 3arps3HEHHE BO3AYyXa, YCUJIICHHE
MApPHUKOBOTO P QeKTa, pa3pylnieHre 030HOBOTO CIIOS.

Bonopon — »anmemeHT M mpocroe BemectBo. Haxoknenue Bomopoda B IMpUPOE,
¢du3nvecKrue 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MoTy4eHus. KUCIOThI U com.

Momnsipublii 00bEM Ta30B. Pacu€Thl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoiicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelmeHsble u
HEHaChILIEHHbIE pacTBOpbl. PacTBoprMOCTH BeuliecTB B Boje. MaccoBasi 11011 BEIIECTBA B
pactBope. XuMmuueckue cBoiictBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B MpPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus neopranuuecknx coenuHenunit. Oxcunpl. Knaccudukamuss okcumos:
coJyieoOpa3ymolre (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HecosieoOpasytomue. Homenknarypa
okcu10B. dU3NUecKre U XMMHYECKHUe CBOiicTBa okcuIoB. [lomyuenue okcuaos.

OcHoBanus. Krnaccuduxarnuss ocHOBaHM: MIETOYM M HEPACTBOPHUMBbIE OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3MUeCKME M XMMHYECKHE CBOMCTBAa OCHOBaHWM. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa xucnot. @usndeckre U XUMHYECKUE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. beketosa. [Tonyuenne Kucior.

Comu. Homenkiarypa coneil. @uzndeckue U XMMUYECKUe cBoucTBa cosei. [lomyuenue
COJIEH.

I'eneTnyeckas CBSI3b MEXKy KJIaCCAMH HEOPTraHUYECKUX COEIUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIENICHHE COJIepKaHus KUCIOpOia B BO3AyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOMCTB KHCIOpOJa, HAOMIOJEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxapa), 0O3HAKOMIICHUE C
oOpa3laMu OKCHIOB W OIMCAHHE HX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3ydeHHe CBOMCTB BOJOpoda (ropeHme), B3amMmojeiicTBhe Bogopoaa ¢ okcuaom memau (1)
(BO3MOKHO HCHOJIB30BaHUE BHAEOMATEpUasIoB), HAOMIOAeHHE 00pa3lloB BEIIECTB KOJIMUYECTBOM
1 Momb, HccnenoBaHnE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3JIMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MaccoBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMO/JICHCTBUE BOABI C MeTa/laMH (HaTpueM M KaJjblueM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPUAIIOB), UCCIIEOBaHHE OOPa3l[OB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOIO/IcHNEe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBust okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTHI, KHCIOT C METallIaMH,
peakuuii HeWTpanu3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO
MeTajljla IPyruM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «BaxHeimne
KJIACChl HEOPraHMYECKUX COCIUHEHUID).

IMepuoguyeckuii 3akoH u Ilepumoaunyeckas cucrema xummu4yeckux djementos /. U.
Menpeneesa. Ctpoenne aToM0B. XMMHYECKasA CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTE/IBHBIC
peaKuuu

[lepBble MOMBITKM KJIACCU(PHUKALMKA XUMUYECKUX dieMeHTOB. I[loHsTHe o0 rpynmax
CXOJHBIX 2JIEMEHTOB (ILIE€JOYHBIE U IIEJIOYHO3EMENBHBIE METAIUIBI, TAJIOI€Hbl, HHEPTHBIE T'a3bl).
DJeMeHTHl, KOTOpble 00pa3yroT aM(OTEepHbIE OKCUIBI U THIPOKCHUIBI.



Ilepuoguueckuit 3akoH. Ilepuommueckas cucrema xumuyeckux osaemeHrtos [l M.
MenneneeBa. KopoTkomepuoanas u JumMHHONEpuoaHas (opmbl I[lepuoauueckoil CHUCTEMBI
xumuueckux sneMeHtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3WYECKUN CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX suep. M3orombl. Onektponbsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX IeMEHTOB lleprnoanueckoil cucremsl
. WN. MeHnneneeBa. XapakTepUCTHKA XMMHYECKOTO JJIEMEHTAa II0 €ro IOJOXKEHUIO B
IIepnoanueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IEPHOJAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS Hayku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

XuMuaeckas CBSI3b. KoBaneHnTHas (momsipHas nu HEMoJIIpHast) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okxucieHusi. OKHUCINUTENBbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccs
OKHCIIEHUS U BOCCTAHOBJIEHUA. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuil IKCnepumenm:

n3ydyeHue oOpas3loB BEIIECTB METAIJIOB M HEMETaJUIOB, B3aUMOJICHCTBUE THAPOKCHUIA
[MHKA C PAcTBOPaMU KHUCJIOT M ILIEJOYEH, MPOBENCHHUE OIBITOB, WIIIIOCTPUPYIOIINX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PEaKIUU pa3oKEHUs, COSUHEHNUS).

Meosrcnpeomemmnoie ceasu

Peanu3anus MexnpeaMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIISETCS
yepe3 HCMOJb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHSATHH,
SIBJISIFOLLUXCSI CACTEMHBIMH JJIs1 OTACIIBHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.

OOmue ecrecTBEHHO--HAy4YHbIE TOHATHS: HAy4HbIH (akT, rumoTe3a, TEOpHs, 3aKOH,
aHaJlM3,  CHUHTE3,  KilaccUpUKaluusa,  MEPUOJUYHOCTh,  HAOIMIOJEHHE,  AKCIEPHUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, MOJEIIb, SIBIICHHE.

®usnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsj, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIEeCTBA, ra3, (U3NYECKHUE BEIUYMHBI, €IUHHIBI MU3MEPEHHUs, KOCMOC, ILIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC
BemecTBo M XMUMHMYECKas peaKkuus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMUYECKUX
3JIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kajausl, KaJIbLMS U HUX COCAUHEHUNH B COOTBETCTBUM C
IIOJIOXKEHUEM DJIEMEHTOB B Ileprnoanueckon cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJABl XMUMHYECKON CBSA3H. THIBI KPUCTAJUIMYECKHUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBA3U.

Knaccudukainuss v HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB. XHMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBbIM KJacCaM HEOPraHMYECKUX COCIMHEHUH, Te€HETU4ecKas
CBSA3b HEOPraHUYECKUX BELIECTB.



Knaccugukanuss XuMUYEeCKUX PEaKkUil MO Pa3IMYHbIM MPU3HAKAM (II0 YUCIYy U COCTaBY
yUYacCTBYIOIIMX B PEAKIUH BEUIECTB, MO TEIJIOBOMY J(PQEKTy, MO0 H3MEHEHUIO CTENeHEH
OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO YYACTHIO KaTalu3aropa). DK30- H
SHI0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsiTne o ckopocTn XuMU4eckoil peaknuu. [ToHsiTHe 00 0O0paTUMBIX M HEOOPATUMBIX
XUMHMUYECKUX peakiusx. [loHsATHe O roMOreHHbIX M TeTeporeHHbIx peakuusx. I[lonstue o
karanuze. IloHsatne o XxXumuueckoM paBHOBecUU. DakKTOpbl, BIHUAIOLIME HA CKOPOCTh
XMUMHMUYECKOHN pEeaKlMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKHUCIUTENIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpPaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 37€KTPOIUTUYECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTPoIuThl. KaTnonst,
aHUOHBI. MeXaHM3M JHCCOIMAllMM BELIECTB C pa3IU4YHbIMU BHJAMU XHMHUYECKON CBS3U.
Crenenp aucconuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs MPOTEKaHUsl peaklUi MOHHOTO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBONCTBA KUCJIOT, OCHOBAaHHWW M COJIEH B CBETE
MpeCcTaBiIeHU 00 3JIeKTPOJIUTHYECKON aucconuanui. KadecTBeHHblE peakuu Ha HOHBL
[TonsiTue 0 THAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (TpaduTa W aiMasa), CIOXKHBIX BeIIECTB (XJopuIa HaTpus),
UCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMMYECKOM pEaKkUuu OT BO3ICHCTBHUS pa3IMYHBIX
(bakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLHALUN
KHCJIOT, IIeJIo4ed M cojed (BO3MOXKHO HCIIOJIb30BAaHUE BHUAECO MAaTEpUANIOB), IMPOBEICHHE
OTIBITOB, WLTIOCTPUPYIOIINX TMPU3HAKA MPOTEKAHHWsS pPEaKIrii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajJka, BBIJEICHHE Tra3a, 00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpeHue, peakUuuu pasiokKeHUs, COCAUHEHUs),
pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IIOMOINBI) KAa4ECTBEHHBIX PEaKUUN Ha HOHBI,
pELIeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crerneHd okucieHuss. CrpoeHue M (U3MYECKUE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha NpuMepe xJopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojopod. CoisiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIydEHHE,
npuMeHenue. JlelficTBue xjopa 1 XJIOpOBOJOPOJIa Ha OPraHU3M 4YesloBeKa. Baxknenue Xiaopuasl
U UX HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HKAIMK KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBa
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYecKue M XUMHUUecKue cBoicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M creuuduyeckue). XHUMUYECKHE PEaKIty,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CIOCO0a MOMy4eHUs cepHOM KucioThl. [IpuMeHeHue
cepHOi kucaoThl. CONM CepHOM KHCIOTHI, KaUeCTBEHHAsl peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COEAMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAlolleW cpelbl



COCIMHEHUSIMH Cepbl (KHCIOTHBIC TOXAW, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIpEeIOTBPALLECHUS.

OOmast xapakTepuctuka 531eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTENEHM OKHCICHUSA. A30T, pacHpOCTpaHeHHWE B Npupojae, Qusmueckue u
XUMUYecKre cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero Gpu3n4eckue U XUMUYECKHUe
CBOWCTBA, MoJTyueHHe U npuMeneHne. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHenue. KauecTBeHHas peakuMsi Ha MOHbl aMMOHHUS. A30THas KUCIIOTa, €€ IOJIydyeHUE,
¢u3nveckne W XMMUYECKHE CBOMCTBAa (0OHIME Kak TpEACTaBUTENs Kilacca KHCIOT U
cneuupuveckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHUHEPATBHBIX
ynoOpeHui. XuMHYeCKOoe 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3JyXa, MOYBbI M BOJOEMOB). Docdop, amioTponHble MOAMPHUKAIII
¢docdopa, dpuznueckue u xumuyeckue cpoictBa. Okcun docdopa (V) u docopHas kucinora,
¢u3znueckue M XUMUYECKHE CBOMCTBa, moisydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIEe CTETNIEHU OKUCIIEHUS. YTJepo/, alFIOTPOIHbIe MoAU(UKAIMK, pacIpOCTpaHEHHE B
npupo/ie, pusznyeckue U XUMMUIECKrue cBoicTBa. AncopOiusa. KpyroBopoT yriepona B mpupo/ie.
Oxcunel yriaepona, ux U3NUIECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIydYeHHEe U MPUMEHEHHEe. JKOJOrHYeCKUe MPOoOIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a I100aTbHOrO TOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddext. YronpHas kuciora u eé
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcmomp3oBaHme  KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIe TMOHATUS 00 OPraHWYECKUX BEUIECTBAX KaK O COECIUHEHHSX yIiepoja
(MeraH, 9TaH, OSTWUJICH, alleTWJIEH, STaHOJ, IJMIEpPUH, YyKCcycHass kuciorta). Ilpuponnsie
WCTOYHUKHU YIJIEBOJAOPOJIOB (Yrojib, MPUPOJHBIA Ta3, HedTh), MPOAYKTHl HX TMEepepadOTKH
(6eH3uH), UX posib B OBITY M IPOMBINUIEHHOCTH. [IoHATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU YeloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCTUHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrasieHus o6 okxcune kpemuus (1V) wu
KpeMHUueBoil kucinote. CUIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, ILIeMEHT, OeToH, jxene300eToH. I[IpoOmembl
0€30MMacHOTO UCTOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii Ixcnepumenm:

M3y4yeHue oO0pa3l[OB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOMIOJECHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (PU3MYECKUe M XUMHUYECKHE CBOICTBA TajOreHOB U MX COEAUHEHHH (BO3MOKHO
UCIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIEHHE € OOpas3llaMu XJIOPUIOB (TalOreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3uamu ceppl M €€ COEIUHEHHUSMH (BO3MOXHO MHCIOJb30BaHUE
BUJleOMAaTepualioB), HaOdrofeHHe Tmpolecca oOyrJIMBaHUS — caxapa Moj  JeiicTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, H3y4eHHEe XMMMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHCJIOTHI, IPOBEIEHUE KaueCTBEHHOH peakiuu Ha cyiabpaT-uoH U HaONIoJleHHe NpHU3HaKa eé
NPOTEKaHMsl, O3HAKOMJICHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeruHeHUH
(BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POChOPHBIX yIOOpEeHHUH,
MoJIydeHue, coOupaHue, paclo3HaBaHME M HM3yYCHHE CBOWMCTB aMMUaka, IpOBEACHUE



KaueCTBEHHBIX pEaKkIuid Ha HWOH aMMOHHA W ¢ocdar-uoH W H3YYCHHE MPHU3HAKOB WX
IIPOTEKAHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
WCIIOJIb30BAHUE BHUJICOMATEPUATIOB), U3YUYECHHE MOJENIed KPUCTAUIMYECKUX PEHIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMJICHHE C TIPOIECCOM ancopOlMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJyYeHUE, COOUpaHue, paclo3HaBaHue
Y U3yYCHHE CBOWCTB YTJIEKHCIIOTO Trasa, MPOBEJCHHE KAUYECTBEHHBIX peaKIHii Ha KapOOHAT U
CUJIMKAT-UOHBl M HW3YYCHHE IMPU3HAKOB HMX TNPOTEKAHHUS, O3HAKOMIICHHE C MPOIyKIUEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1a4 1o Teme «Baxuenmime
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJiibl M X COEIMHEHUS

OO0mrast XapakTepucTUKa XUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU WX
noJjioxkeHud B [lepuoandeckoi cucreme xumuueckux anemeHToB 1. . MenaeneeBa u crpoeHust
atomoB. CTpoeHHMe MeTauioB. MeTrauimueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crnocoOsl nmorydeHus MeTaiioB. [loHATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI KX OT KOppo3uu. CIuiaBsl (CTalb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX TIPUMEHEHUE B OBITY M TIPOMBIIILJICHHOCTH.

[[lennounble MeTauibl: ToJI0kKeHUE B [lepronueckoit cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaxOXJeHHE B mpupojae. OU3NUecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUsI U Kanus. [IpumeneHmne
MIEJTOYHBIX METAJJIOB M UX COCTUHECHHI.

[[lenoyHO3eMeNnbHBIE METAIBI MarHU W KalblMil: mojiokeHue B Ilepumogmyeckoit
cucteMe xumudeckux snemeHToB [[. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoae. Ousnueckue U XMMUYECKHE CBOMCTBA MarHusl U KaJiblusa. BakHeillume coenruHeHus
KaJbIHs (OKCH, TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

AmomuHuil: nonoxxenue B Ilepuommueckoir cucteMe xumudeckux siaemeHtoB . .
MenpeneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
amoMuHus. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCUIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuwoanueckoit cucrteme xumudeckux ossementoB [l U.
MeneneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupojae. Gusznueckue U XMMHUUYECKHE CBOICTBA
xkene3a. Okcuabl, ruapokcuanpl U conu xene3a (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJIy4YEHHE.

Xumuueckuil Ikcnepumenm:

O3HAKOMJICHHE C O0O0pa3llaMl MeTa/lIoB M CIUIAaBOB, MX (DU3HUYECKUMHU CBOICTBaMH,
M3YYEeHHUE PEe3yNbTaTOB KOPPO3UM METANIOB (BO3MOXKHO HKCIIOJNB30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KalbIMsI U HATPUS C BOJIOU (BO3MOYXKHO MCIOJIb30BAHUE
BHJICOMATEPUAJIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHHs XKeje3a B
KUcTopoae  (BO3MOXHO  HCIOJb30BaHHE  BUAECOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJjbIHs, alFOMUHUS, IWHKA, *kene3a (l1) u xenesza
(1), memu (1l), HabmrOIEHME U OMUCAHUE MPOIIECCOB OKPAIUBAHUS TIAMEHH MOHAMHU HATpPU,
Kanmusi U Kaublus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCIeIOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a]a4 0
TeMme «BaxkHelilne MeTayibl U UX COETMHEHUSD.

XuMus M OKpPY:KaOIas cpeaa



BemectBa n maTtepuaibsl B MOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas moOMOINb MPU XUMHUYECKUX OXKOTrax H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKaIoIIel cpebl (MpeaesbHas I0MycTUMas KOHIEHTPALIHS
Bemects, nanee — [1JIK). Ponbs xumuu B periieHun 3K0JI0rHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pas3oB MaTepHAIIOB (CTEKIIO, CIIABBI METAJUIOB, TOJIMMEPHBIC MATEPHAJIBI ).

Meoscnpeomemnoie ceasu

Peanuzarust MexXnpeAMETHBIX CBA3EH NPH M3y4YEHUM XMMUH B 9 Ki1acce OCYIeCTBIIACTCS
gepe3 HCIOJb30BAaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHW, TaK W IOHSTHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IHUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIM (pakT, THUMNOTE3a, 3aKOH, TEOpHS,
aHaluM3,  CHHTE3,  KiIaccuukanus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHHUE, TAPHUKOBBIN A (EKT, TEXHOJIOTUS, MAaTEPHAIIbI.

®dusnka: Marepus, arToMm, DOJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUM 3apsij, MPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTALIMYECKAs pemI€TKa, CIUIaBbl, (PU3WYECKUE BEIMYUHBI,
€AMHUIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢otocuntes, npixanue, O6uocdepa, sKocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MMTATEILHBIE BEIIECTBA.

l'eorpadusa: armocdepa, rumpocdepa, MHUHEpabl, TOPHBICE TOPOJIBI, TIOJIE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pE3YNbTAaThl OCBOCHHS IIPOrpaMMbl OCHOBHOTO OOLIEr0 00pa3oBaHMs
JIOCTHUIAIOTCA B X0J1€ 00OYUEHHs XMMUHU B €IMHCTBE y4€OHOM M BOCHMTATEILHOM IEATEILHOCTH B
COOTBETCTBUM C  TPAAUIHOHHBIMH  POCCHMCKAMH  COLMOKYIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMH L[EHHOCTSMHM, [IPUHATHIMA B OOINECTBE IpPaBHIAMH M HOPMaMH IOBEACHHS M
CIIOCOOCTBYIOT MPOLIECCAM CAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3AINH 00yJarOIIHXC.

JINYHOCTHBIE PE3yJAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3MTUBHBIX LIEHHOCTHBIX OPUEHTAIMI M PACIIUPEHHME OIbITA AEATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) mMaTpHOTHYECKOro BOCHHUTAHUS:

[IECHHOCTHOTO OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACJICMI0, MOHUMAHHUS 3HAYEHHUS XHMHYECKOW HAayKH B >KM3HH COBPEMEHHOTIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJETh JOCTOBEPHOU MH(MOpPMAIIHEH O MEPEIOBBIX TOCTHKEHHUSIX M OTKPBITHIX
MHUPOBO M OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MHpa 1 00IIEeCTBa,;

2) rpaIaHCKOIr0 BOCIIUTAHMS:

NPEACTABICHUS O COIMAIBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00ILECTBEHHO 0JIE3HOM,
y4e0HO-HCCIIeI0BATEbCKOM, TBOPYECKOW W JAPYTHX BHIAX JAEATEIBHOCTH, TOTOBHOCTH K



pa3zHooOpa3HON COBMECTHOM AEATEIbHOCTH NIPU BBIIOJHEHUH Y4eOHBIX, TTO3HABATEIIBHBIX 33/1a4,
BBIIIOJIHCHUHU XWUMHWYCCKUX OSKCICPUMCHTOB, CO3JaHHUU y‘IG6HbIX IMPOCKTOB, CTPEMJICHUA K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIHN B ITPOLICCCC 3TOU y‘IC6HOfI JACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATH cBOE MOBCACHUEC H TIIOCTYIIKM CBOHUX TOBapI/IH_IeI\/JI C MO3WIIMK HPABCTBCHHBLIX H
MPAaBOBBIX HOPM € YUETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PEHUYECKUE  TPEICTABICHHUS O  BEIIECTBE W XUMHYECKOW  peakIuw,
COOTBCTCTBYIOIIMUEC COBPECMCHHOMY YPOBHIO PA3BUTUA HAYKW W COCTABJIAIOMIMC OCHOBY JJIA
MIOHUMAaHUsl  CYHIIHOCTH HAy4HOW KapTHMHbl MHpa, IMpeACTaBiIeHUs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIBI, B3AMMOCBS3SIX YEIOBEKa C MPHUPOJIHON CPEloil, 0 posH
XUMHUHU B [TIO3BHAHUHN 3TUX SaKOHOMepHOCTef/'I;

ITO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HAaHUH IO XHUMHU,
HEOOXOaUMBIE JUIsi OOBSICHEHUS HAOMIOJAaeMbIX TIPOIIECCOB U SBJICHUM, IMO3HABATEIHHOM,
MH(OPMALMOHHON U YNUTATENIbCKON KYJIbTYpPbl, B TOM YUCJIE HABBIKOB CAMOCTOSTEIbHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JMTEpPaTypOl, NOCTYNHBIMU TEXHUUYECKUMHU CPEACTBAMM
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

HWHTEpeC K OOYYCHHWIO W TO3HAHWIO, JIF0003HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIICKOW NEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHeHIIeM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LECHHOCTHU XKHU3HU, OTBCTCTBCHHOI'0O OTHOIICHUA K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBIII 00pa3 JKU3HHM, OCO3HAHHE MOCIEACTBHM M HENpPUATUE BPEAHBIX
NpUBBIYEK (YMOTPEOJCHUS aJKOTOJIsA, HAPKOTHKOB, KYpEHHsI), HEOOXOIUMOCTH COOIOACHUS
npaBuil 0€30MacHOCTH MPH OOpalllEeHUH € XUMHYECKMMHU BEIeCTBaMU B OBITY U peabHOI
KU3HU;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY HU3YyUeHUI0 Mpodeccuil u Tpyaa pa3indyHOro poja, yBaKeHUE K
Tpyoy M pe3yibTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHMM TI0 XUMHUHU, OCO3HAHHBIM BBIOOP MHIUBUIYAIbHOW TPAEKTOPUU
MPOJIOJDKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHOHaIbHOW NIEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOGECCUOHATIBLHON CPE/IE;

6) 3K0JI0rHYeCKOro BOCIUTAHUS:

9KOJIOTHYECKHU 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M MCHUXUYECKOMY 3J0POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIO/ICHUs MPaBUl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TaKKe B CUTYaIUAX, YTPOXKAIOIIUX 3A0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJNy4aeMmble MPU HM3YYCHUHM XUMUU, IS PEIIeHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOIHON CPEOid, sl TIOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOIeM M MyTe MX pelleHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJIOTHUYECKOTO MBINIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMeTHBIX pe3ylbTaTOB BBIACISIOT 3HAYMMBIC IS (POpPMHUpPOBAHUS
MHPOBO33pEHHUs OOIIEeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOTe3a, (aKT, CHUCTEMa,



nporiece, SKCIEPUMEHT U APYroe.), KOTOpbIe UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHHUN U3 ATHX MPEAMETOB (JOPMHUPOBATH MPEACTABICHHUE O
LEJIOCTHOM HAyYHOH KapTHUHE MHUpA, U yYHUBEpCalbHble ydyeOHbIe ACHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (POpPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUTAHUPOBAHUIO M OCYILIECTBIICHUIO YU€OHOH eATEILHOCTH.

Ilo3naBaTebHbIE YHUBePCAJbHBIE YUeOHbIE el cTBHSA

Ba3oBble Joruveckue aeicTBUA:

YMEHUSl HCIOJNB30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHUM:
pacKpeIBaTh CMBICI XHMHUYECKHX TOHATHH (BBIACTATH MX XapakTepHbIE IMPHU3HAKH,
YCTaHABJIMBATh B3aWMOCBS3b C JPYTUMH MOHSATHSAMH), UCIIOIB30BATh MOHATHUS ISl OOBICHEHHS
OTIENbHBIX (DaKTOB W SIBICHHUH, BBIOMpATh OCHOBAHMS W KPHUTEPHH IS KiIaccu(pukanum
XAMUYECKHAX BEHIECTB M XUMUYECKUX PEaKIUii, yCTaHABIMBATH MPHUYNHHO -CIICJICTBEHHBIE CBS3H
MEX]ly 00bEKTaMH M3Y4EHUS, CTPOUTH JIOTHIECKUE PACCYKJICHHs (MHAYKTUBHBIC, IETyKTUBHEIE,
10 aHAJIOTHH ), AETaTh BBIBOIBI M 3aKITFOUCHUS;

yYMEHHUE MPUMEHATh B TMPOIECCEe MO3HAHUS TOHATHS (TPEIMETHBIE W METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMHH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAMUYecKass (opMylla W YypaBHEHHE XUMHUYECKOW peakIuu — TPpU pEmieHnd y4deOHo-
MO3HABATENBHBIX 337ad, C Yy4ETOM OTHUX MOJICNBHBIX TIPE/ICTABICHUH BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK W3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKAX PEaKIUil, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHUBOPEYUS B U3y4aeMBbIX IIPOIIECCAX U SIBICHHSAX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOIPOCHI B KaueCTBE WHCTPYMEHTA IO3HAHWSA, a
TaKke B KayecTBE OCHOBBI I (OPMHUPOBAHUS TUIOTE3Bl IO MPOBEPKE IPABHIBHOCTH
BBICKa3bIBAEMBIX CY)KJCHUII;

npruoOpeTeHre OMbITa MO IUIAHMPOBAHMIO, OPraHM3allMd U TPOBEACHHUIO YYCHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a XOJJ0M IPOIIECCa, CAMOCTOSTEIFHO MTPOTHO3UPOBATH €ro
pe3ynbTar, (GopMyIHpoBaTh OOOOMICHMS M BBIBOJBI IO pE3ylIbTaTaM HPOBEIEHHOTO OIIBITA,
UCCIIEJOBAHUS, COCTABIIATh OTYET O MPOJICIIAHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHATM3UPOBATh U MHTEPIIPETUPOBATH MH(POPMALINIO PA3TMYHBIX BUIOB
1 GOpM IpeCTaBICHUS, OTYYaeMYIO U3 Pa3HbIX HCTOYHUKOB (HaYYHO-TIOMYJIIPHAs JITeparypa
XUMHUYECKOTO COJICpXKaHUs, CIIpaBOYHBIe IocoOusi, pecypcsl MHTepHeTa), KPUTHYECKH
OLIEHMBATH MTPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MTPUMEHSTh Pa3IMuHbIE METO/IBI U 3aIPOCHI ITPH MOUCKE M 0TOOpe MHGOpMALIUK U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOANMBIX IS BHITIOTHEHHS YYeOHBIX M TO3HABATEIbHBIX 3a1a4
OTIPENeNEHHOTO THIIA, MPUOOPETEHHE ONbITa B OOJIACTU MCIOJIB30BAaHUS WH(MOPMAIIMOHHO -
KOMMYHHUKATUBHBIX TE€XHOJIOTHMH, OBJIAaJJEHHE KYIbTYPO aKTUBHOI'O MCIIOJb30BaHMS PA3TUUHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBbIOMPATh ONTUMANbHYIO (OpPMY NpeACTaBICHUS
uHbOpMAlMK M WIIIOCTPUPOBATh pEIIAeMble 33/la4ld HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMM;

YMEHHUE HCMOJb30BaTh M aHATU3UPOBaTh B Ipoliecce y4eOHOW M MCCIeI0BATENbCKOM
NeATeTbHOCTH UH(OPMAIIHIO O BIUSIHUY MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KaIOIIel MPUPOTHON CPEJIbI.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBHA:



YMEHMsI 3aJaBaTh BOIPOCHl (B XOJe Auagora M (MiIM) AMCKYCCHMM) IO CYILECTBY
oOcyxnaeMoli TeMbl, (HOPMYIHPOBATH CBOM TPEMJIONKEHHS OTHOCHUTEIBHO BBITIOTHEHUS
MPEeJI0KEHHOM 3a/1a4H;
YMEHHSI NIPEACTABIATE NOJYyUYEHHbIE PE3YIbTaThl I0O3HABATEIBHOM AEATEILHOCTU B YCTHBIX
U TUCBbMEHHBIX TEKCTax; JejaTb IPE3CHTALUI0 PE3YJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO
IKCIEpPUMEHTa (JIa0OpaTOPHOTO OMBITA, JIAOOPATOPHOH pPAOOTHI MO WCCICAOBAHUIO CBOWCTB
BEILIECTB, YU€OHOTO MPOCKTA);
yYMEHHUSI Y9eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOHM IMO3HABATEIBHON U
MCCIIEIOBATENILCKOM JEATENbHOCTA TPU PEIICHNH BO3HHKAIOIIMX MPOOJIeM Ha OCHOBE YdéTa
OoOIMX WHTEPECOB M COTJACOBAaHMS MO3MLUH (0OCYXIeHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JAEHCTBUM, ONpeAeeHue KPUTEPUEB 0 OLIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).
PeryasitTuBHble yHMBepcaJIbHbIe YUeOHblIe NelicTBUS:
YMEHHE CaMOCTOSITENIbHO OINpPENENITh LENH JeATENbHOCTH, MIIaHUPOBaTh, OCYLIECTBIISTD,
KOHTPOJHUPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubonee d¢¢eKTuBHbIE CMNOCOOBI pemieHus y4eOHbIX M [O3HABATENbHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABJIATh WJIH KOPPEKTUPOBATh NPEVIOKECHHBIM QJITOPUTM JIEUCTBUU NpPH
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHIX, OLEHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHOM IIeNnu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPE/AjIaraeéMble B YCIIOBUU 3aJJaHUM.
NPEAMETHBIE PE3YJIbTATbBI
B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKAHUA,
YCTaHOBJICHHOTO JaHHOW (enmepasibHOM paboyelt TpOrpaMMoOi, BBIJCISIOT: OCBOCHHBIC
OOyJaroIMMHUCSA HaydHbIC 3HAHHWS, YMEHHUS M CHOCOOBI JCUCTBHUH, crnenupuyecKkue s
npeaMeTHON obmactu «XuMus», BUABl AEATEIBHOCTU IO TOJIYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsIX.
K xoniy oOyuenus B 8 kiacce IpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTH y OOYUaIOIIMXCSl YMEHHM:
® DACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX IOHATHI: aTOM, MOJIEKYJa, XUMUYECKUI
3JIEMEHT, IPOCTO€ BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJITHOPOJHAsA), BAJCHTHOCTb, OTHOCUTENIbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJsl XUMHUYECKOTO
3JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl peakiys, KiaaccupuKaus
peaKuMii: peakui COCAMHEHUS, PeaKuK Pa3JIOKEeHUs, PEaKIIMU 3aMELIeHUs, PeaKIH
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMU, TEIIOBOM 3 PEKT peakuu, sApo aToMa,
9JIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOMTalb, PaguyC aToMa, XUMHUYECKas CBS3b,
NOJISIpHAs. M HEMOJISIpHAsl KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHUOH, aHUOH,
pacTBOp, MaccoBas J10Jis BellecTBa (IPOLIEHTHAs KOHILEHTPAlKs) B pacTBOPE;
® MJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHMX MOHATHH W TPUMEHATH 3TU
MIOHATHS NIPU ONMCAHUU BEIIECTB U UX IIPEBPALICHU;

® UCMOJb30BATh XUMHUECKYIO CHMBOJHUKY JJIsI COCTaBlieHHs (OpMYT BELIECTB U
YPaBHEHUHN XUMHUYECKUX PEAKIINl;

e OMNpeAeNsITh BAJEHTHOCTb aTOMOB 3JE€MEHTOB B OMHAPHBIX COEAMHEHHSX, CTEIEHb
OKHCIICHHUSI DJIEMEHTOB B OMHApHBIX COEAMHEHHSX, MPHUHAJICKHOCTh BEIIECTB K



OTpeNeNEHHOMY KJIacCy COCIUHEHMH 1o (QopMylaMm, BHJ XHUMHYECKOW CBSI3U
(KoBajleHTHAsl M MIOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;

packpsiBaTh cMmbica llepuoauyeckoro 3axkona [[. M. MenaeneeBa: JEMOHCTPUPOBATH
[IOHUMaHUE IMEPUOJNYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKUX 3JIEMEHTOB OT HX
nosnoxxeHuss B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaipo;
ONKCBHIBATh M XapakTepu3oBaTh TabiamuHylo ¢opmy lleprmomuaeckoil cuUCTEMBI
XMMHMUYECKUX 3JIEMEHTOB: Da3jinyaTh IMOHATUS «IJaBHas moarpymnmna (A-rpymmna)» u
«mobounass monarpynna (b-rpymma)», Manble u OoNbIINE TEPHOABI, COOTHOCHTH
o0o3HaueHus1, KOTopble UMeroTcs B Tabmume «llepnoandeckas cucremMa XUMHUYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHHUS aTOMOB
XMMHMUYECKUX DJIEMEHTOB (CocTaB MW 3apsii sapa, oO0Illee 4YHCIO JIIEKTPOHOB U
pacnpesenieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIMPOBATh XMMHUUECKHUE JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (10 YHMCIy M COCTaBY y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
sdexry);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIacCOB, MOATBEp)KJas  ONHMCAHWE TPUMEpPaMHM  MOJEKYJISIPHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTrHO3UPOBATh CBOICTBA BEHIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOT'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakinu;

MPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
cpaBHEHHUE, 0000IICHUE, CHCTEeMAaTU3AINIO, KIaCCU(UKAINIO, BBISIBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3ed — JJISi M3YYEHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIIuii,
€CTeCTBEHHO-HAy4YHbIE  METOJbl  MO3HaHUS  —  HaOMIOJeHHe,  U3MEpEeHHE,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBII U MBICIICHHBIN);

clieoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TOCyIoil ©  J1abopaTOpHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWiiaM OOpAaIlEeHUs] C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYSHHIO
U CcOOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
PacTBOPOB ¢ ONpeAeNEHHON MacCOBOM /10Jiel pacTBOPEHHOTO BEIECTBA, IIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHCIIOT C IOMOIIBIO HHAUKATOPOB (JIaKMYC, eHONIpTaenH, METUIIOPAHK U IPyTUe).

K xoHiy oOyueHus B 9 kiacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX MOHATHH: XUMHUYECKUH JIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTB,
NIEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XMMHYECKas pEaKlHs, XUMHUYECKas
CBSI3b, TEIUIOBOU 3((EKT peaklnu, MOJib, MOJSIPHBIA 00BEM, PacTBOP, HIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIMTHYECKAs JUCCOLMAIMS, peakUd HOHHOrOo OOMEeHa,
KaTaJln3aTtop, XUMHUYECKOe paBHOBeCHE, OOpaTuMble U HeOOpaTHMble pEeaKLuu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKUUH,  OKUCIMTEIb,  BOCCTAHOBUTEID,
OKHCIIEHHE€ M BOCCTaHOBJECHHE, AIJIOTPONHs, aM(OTEpHOCTb, XUMHUYECKas CBS3b



(koBaJieHTHAsl, HWOHHAs, METAUIMYECKasi), KPUCTANIMYECKass peuéTka, KOoppo3us
METaJUIOB, CIUIaBbI, CKOPOCTh XUMHUYECKOW pEaKIUu, MPeleiabHO JOMyCTUMAas
koHueHtpauus [1/IK Bemecrtna;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHSTHM M MPUMEHSATH 3TU
TIOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

WCII0JIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBlieHUS (OpPMYJI BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKLIMIL;

ONpPENENsATh BAJICHTHOCTh W CTENEHb OKHUCJICHHUS XUMUYECKUX OJJIIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOIO COCTaBa, IMPUHAUIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIaccy coeAuHEeHU# 1o (opmyrnam, BUJI XUMUYECKOU CBSI3M (KOBAJICHTHAsl, MOHHAs,
METaJUTMYeCKasi) B HEOPTraHWYECKUX COCAMHEHMSX, 3apsj HOHA MO0 XUMHYECKOU
dbopmyse, xapakTep cpellbl B BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIMHEHUM, THUII
KPUCTAJUTMYECKOUN pemETKH KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbica I[lepuogunueckoro 3akona [, . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMUCHIBATh U XapakTepu30BaTh TabauuHyo dopmy llepuonnyeckoit
CHUCTEMBl XMUMHUYECKHUX OJJIEMEHTOB: pa3auyaTh MOHATHS «TJiaBHas moxarpymnma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymma)», maneie u OoJblIME TMEPUOJIBI,
COOTHOCUTh OOO3HAYEHHUs, KOTOpPhIE WMEIOTCS B TEPHOJWYECKON Tabyuie, C
YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHMHYECKHX JIEMEHTOB (COCTaB H
3apsf a1apa, o0IIee Ynuciao 3JIEKTPOHOB U paclpeesieHrne UX M0 3IEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHMH CBOWMCTB DJJEMEHTOB M HUX
COEIMHEHUH B IpeJesiax MalbIX MMEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIE€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (10 YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEMIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTENeHEH OKUCICHUS XUMUYECKUX JIEMEHTOR);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME U cHenudUuecKue XUMHYECKHe CBONCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBIISATh YPABHEHUSI IEKTPOIUTUYECKON JUCCOLMAIUN KUCIIOT, LIEI0YeH U COJeH,
MIOJIHBIE U COKPAILEHHBIC YPaBHEHUS PEaKIMil HOHHOrO OOMEHa, ypaBHEHHS peaKIIUid,
MOATBEPKIAIOIIUX  CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKAY BeLIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA Mo (popmylie COeTMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN PEaKIUU;

coOnrofaTh TMpaBWia MOJB30BAaHUS XMMHUYECKOM TMOCyIoW u  1abopaTopHBIM
obopynoBaHueM, a Takke MpaBuia OOpalleHUs C BElECTBAMHU B COOTBETCTBHHU C
WHCTPYKIUSMHU TIO BBITIONIHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTBITOB MO MOTYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);



IIPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KAaUECTBEHHBIN COCTAB Pa3IMYHBIX BEILIECTB!
pacro3HaBaTh OMBITHBIM IyTEM XJIOpUA-, Opomua-, moauna-, kapbonart-, docdar-,
CHJIMKAT-, Cyab(ar-, THIPOKCHUA-UOHBI, KATHOHBI AMMOHHMS M HWOHBI HM3y4YEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMUECKUX BEILIECTB;
MPUMEHITh OCHOBHBIE ONEPALMU MBICIUTENIBHON NEATEIbHOCTH — AaHAIU3 U CHHTE3,
CpaBHEHME, 0000IeHNEe, CUCTEMATU3allhio, BBIABJIECHUE IPUUYMHHO-CIIEICTBEHHBIX
CBSA3EH — JUI M3YYEHMs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4yHbl€ METOJAbl IO3HAaHHWA — HaONIOJIEHHWE, U3MEpPEHHE, MOJIEIMPOBaHUE,
9KCIEPUMEHT (pEabHbI U MBICIEHHBIN).
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o0pa3oBaTejibHbIE
I NporpaMmmal o e padoThI e padoThI
pecypcebl
Paznen 1. [lepBoHayanbHble XMMHYECKUE MOHSTHS
XuMusi — BakHas
obiac
CC"JFICC::OSHBHI/ISI u BI/I6HI/IOTCK3 LIOK
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412636
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PesepBHOE BpeMs 3 https://m.edsoo.ru/7f
412636
OBHIEE KOJIMYECTBO YACOB I1O 68

[NPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoanuecTBo 4yacos DJIeKTPOHHbIE
No nudposbie
Tema ypoka Kontposabn | Ipaktuyeckue| [lara b
n/n Bcero o0pa3oBaTejibHbIE
ple padoTbl | padoOTHI
pecypcsbl
IIpeamer xumuu. Ponb xumuu B bubmorexa LIOK
1 bel ’ 1 https://m.edsoo.ru/ff0d2
JKA3HU YeloBeKa. Terna 1 BelecTa
10c
IlonsiTue 0 MeToAax MO3HAHUS B bubmorexa LIOK
2 A 1 https://m.edsoo.ru/ff0d2
XUMUH
27e
Mpacrsecta pabora Jo 1 BuGmorexa LOOK
BU THI B TOPUU
3 P ,_JI P nabopatop 1 https://m.edsoo.ru/ff0d2
W TIpUEMBI 00palIeHUs ¢ 3dc
J1a00paTOPHBIM 000PYIOBAHUEM) -
Yucrble BelllecTBa U CMECH bubmmorexa LIOK
4 n . 1 https://m.edsoo.ru/ff0d2
Crioco0bl pa3jieNneHus cMmecen
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[IpakTudaeckas padora Ne 2 bubmmoreka LIOK
5 «Paznenenne cMeceii (Ha mpuMepe 1 https://m.edsoo.ru/ff0d2
OYHUCTKH ITOBAPEHHOM COJIH ) 8c8
bu6mmoreka IJOK
6 ATOMBI ¥ MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d2
a6c
XHUMUYECKHE DJIEMEHTHL. 3HAKU bu6mmoreka IJOK
7 (CHMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/ff0d2
3JIEMEHTOB be8
bu6mmoreka IJOK
8 IIpocTeie U CIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2
aéc
bu6nmoreka IJOK
9 ATOMHO-MOJIEKYIISIPHOE YICHHE 1 https://m.edsoo.ru/ff0d2
ds0
S
10 HIECTB. pMyJa. 1 https://m.edsoo.ru/ff0d2
BaneHTHOCTh aTOMOB XHMHYECKHX eae
3JIEMEHTOB -
OTHOCHUTENbHAs aTOMHas Macca. bubmoreka [IOK
11 OtHocHTeNnbHAS MOJIEKYIISIpHAs 1 https://m.edsoo.ru/ff0d3
Macca 23c
MaccoBas 10151 XUMHUYECKOT0 Bubmmorexa LIOK
12 A 1 https://m.edsoo.ru/ff0d3
dJIEMEHTa B COSINHEHHUH
50c
13 KonuuectBo BemiectBa. Mosib. 1 bubmnoreka [IOK
Monsipaast Macca https://m.edsoo.ru/ff0d5
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230

dusnveckne 1 XUMUIESCKUC bubmmorexa LIOK
14 https://m.edsoo.ru/ff0d3
SIBJICHUSI. XMMUYECKast PeaKIIus
7fa
H bubmmoreka IJOK
15 PHSHAKIH yCﬂOBHﬂU HPOTCRATI https://m.edsoo.ru/ff0d3
XMUMUYECKUX PEaKIHit
alé
3aKOH COXpaHEHUS MacChl bubamorexa LIOK
16 https://m.edsoo.ru/ff0d3
BEIIECTB. XUMUYECCKUEC YPABHEHHSI
b88
Boruncienus: KOMM4ecTBa, MacChl bubaunoreka LIOK
17 BEII[ECTBA 110 YPABHEHUSM https://m.edsoo.ru/ff0d5
XUMHYECKUX PEaKIIHit 708
Kiaccudukaiys XuMHUIeCKUX bubmuoreka ITOK
18 peaxiuii (CoeTMHeHH s, https://m.edsoo.ru/ff0d3
pas3ioxeHus, 3aMelIeHuns, 0OMeHa) 34
M. B. JIoMOHOCOB — y4€EHBIA- bubmoreka [IOK
19 srnmkoneauct. O6o0IIeHne 1 https://m.edsoo.ru/ff0d4
CHUCTEMaTHU3aINsI 3HAHII Oc4
Kontponbshas padora Nel o Teme bubmmoreka L{OK
20 «BemecTBa 1 XUMUYECKHAE https://m.edsoo.ru/ff0d4
peakumy 290
Bo3nyx — cmech razoB. CocTaB bubmmoreka [IOK
21 Bo3ayxa. Kucaopom — dieMeHT U https://m.edsoo.ru/ff0d4
npocToe BeriecTBo. O30H 48e
CDI/I?:I/I‘ICCKI/IC 1 XUMHUYECKHE BuGmiorexa LIOK
22 CBOHCTBA KHCI0pOAa (peaKiH https://m.edsoo.ru/ff0d4
OKHCIICHHUsI, ropeHue). [lousrrue 00 614
OKCHJax
Crioco0b! TOy4eHusT KHUCIOPOaa B Butmmorexa L[OK
23 Aabopatopuit https://m.edsoo.ru/ff0d4
mpoMmbIieHHOCTH. [IpuMeHeHue 97a
KHCIIOpoJa -
TerutoBoit 3¢ dexT XuMuIecKoit
peakLuH, MOHSITUE O bubmoreka [{OK
24 TEPMOXUMHUYICCKOM YPaBHEHHH, https://m.edsoo.ru/ff0d4
9K30- U SHAOTEPMHUYECKUX 790
peaknusax
Tormmuso (HedTh, yroias u MeTaH). bubmmorexa LIOK
25 3arpsi3HEHHE BO3TyXa, CIOCOOBI https://m.edsoo.ru/ff0d4
€ro Mpe0TBPAIICHHS cda
[Ipaktuyeckas padora Ne 3 o Bu6morexa LIOK
26 reme «llonyuenne u codupane https://m.edsoo.ru/ff0d4
KHCfopona,n3yquneero 262
CBOWCTB»
Bonopon — snemeHT u npoctoe bubmuotreka ITOK
27 BelecTtso. Haxoxaenue B https://m.edsoo.ru/ff0d4

MpHUpoIe
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®du3nYecKrue 1 XMMHUYCCKHE

bubaunoreka LIOK

28 cBoiicTBa Bomopona. [IpumeHenue https://m.edsoo.ru/ff0d4
BOJIOPO/IA ddo
bubaunoreka LIOK
29 [ToHsTHE 0 KACIOTaX U COMSIX https://m.edsoo.ru/ff0d5
0d2
CrocoObI oJy4YeHus: BOAOPOIa B bubmorexa LIOK
30 i HOPOA https://m.edsoo.ru/ff0d4
J1a00paTopuun 4do
[IpakTudeckas padora Ne 4 o bubaunoreka LIOK
31 teme «[lomydenue u cobupanue https://m.edsoo.ru/ff0d4
BOJIOPO/Ia, U3YUECHHUE €ro CBOWCTBY» f42
bubaunoreka LIOK
M 5 ¢ .
32 onApHbIii 00bEM rasos. Jaon https://m.edsoo.ru/ff0d5
Asoraapo 426
Brruncnenus o0b€Ma, KOJIHMUIECTBA bubaunoreka [IOK
33 BEII[ECTBA ra3a M0 ero H3BECTHOMY https://m.edsoo.ru/ff0d5
KOJINYECTBY BEIIECTBA HUIIH 00BEMY 5a0
Brruncnennst 005EMOB ra3oB 10 Butmmorexa LOK
34 ypaBHeHH}O_,peaKHHH ma OCHOlje https://m.edsoo.ru/ff0d5
3aKOHA OOBEMHBIX OTHOIIIEHHH 208
razoB -
DHsIeCKIe ccxite bu6mmoreka IJOK
35 " vm FHE T X HMpHeerH https://m.edsoo.ru/ff0d5
CBOWCTBA BOJIBI 874
. bu6mmoreka IJOK
36 CocrtaB ocaoBanwmii. [TorsiTue 00 https://m.edsoo.ru/ffods
HHIUKaTOpax 962
Bona xak pacTBOpUTEb. BuGmorexa LIOK
37 HaceliieHHbIC U HEHACHIIIICHHBIC https://m. edsoo.ru/ffod5
pactBopbl. MaccoBast 105t ba0
BEIIIECTBA B PaCTBOPE —
[Ipaktrueckas padora Ne 5 o
bub OK
teme «[IpUroToBICHNE PACTBOPOB nomHotexa L1
38 . N N https://m.edsoo.ru/ff0d5
C ompenenéHHON MacCOBOU J0Mei eba
pacTBOPEHHOIO BELIECTBAY T
Bbubnuoreka IJOK
39 Kourpobiias pabora Ne2 no reme https://m.edsoo.ru/ff0d6
«Kucnopoxn. Bogopon. Boga» 349
OKcHIIBI: COCTAaB, KIacCH(PUKAIUS bubmmorexa LIOK
40 AR ’ HL https://m.edsoo.ru/ff0d6
HOMEHKJIATYypa 66
[Tony4yenue u xuMuyeckue bubmmorexa LJOK
41 CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d6
aM(OTEpHBIX OKCUIO0B 64e
o bubmnoreka [IOK
HOBAaHHS: COCTaB
42 cHo CocTas, https://m.edsoo.ru/ff0d6

KJaccu(ukalus, HOMEHKIaTypa

/ca



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

HonyquHe U XUMHYCCKHUEC

bubaunoreka LIOK

43 i . https://m.edsoo.ru/ff0d6
CBOMCTBa OCHOBaHMH
7ca
K bubaunoreka LIOK
HCJIOTBI: COCTaB
44 CIIOTRL: COCTaB, https://m.edsoo.ru/ffodf
KJIacCH(pUKAIUs, HOMEHKJIATypa 0e2
IlonydeHne U XMMHYECKHEC bubmorexa LIOK
45 qu https://m.edsoo.ru/ffodf
CBOMCTBA KHCIIOT
ee2
Conu (cpenHue): HOMEHKIATypa, bubmuoreka ITOK
46 CIIOCOOBI MTOJTYUCHHUS, XUMHUCCKUE https://m.edsoo.ru/00ad
CBOICTBa 9474
IT 6ota Ne 6.
Mot paGora X BuGnmorera LIOK
INICHU IICPUMCHTAJIbHBIX
47 P 1 https://m.edsoo.ru/00ad
3ama4 1o Teme «OCHOBHBIE KIacChl 9b7c
HEOPTaHWYECKUX COETUHEHUI» -
I'enernueckast CBsA3b MEXIY bubmmoreka LIOK
48 KJIaCCaMH HEOPTaHMYECKUX https://m.edsoo.ru/00ad
COEIMHEHUN 9a50
O0600I11IeHNE B CHCTEMATH3a bubmmorexa LIOK
HUEC U CUCTEMATH nus
49 HVI i https://m.edsoo.ru/00ad
3HAHUHN
9ch2
KonTponsHas pabora Ne3 mo teme bubmoreka [IOK
50 "OCHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad
HEOPTaHWYECKUX COCAMHCHHM" 9ela
[lepBbie MOMBITKY KIAaCCH(PHUKAIMH bubmoreka [IOK
51 XUMHYECKHX dyieMeHToB. ITonsarue https://m.edsoo.ru/00ad
0 TPyMIax CXOAHBIX JIEMEHTOB 9ffa
n o
Hzpﬂznnq:zm:n ja:O: : bu6mmoreka IJOK
HOJUYecKast CHCTEM
52 pHol https://m.edsoo.ru/00ada
XUMHYecKuX siaeMenToB /. 1. 59c
MenpaeneeBa —
bu6mmoreka IJOK
53 [Tepropl, TPYIIIBI, MOATPYIIIHI https://m.edsoo.ru/00ada
52¢C
Ctpoenue atomoB. CocTaB Bubmmorexca LIOK
54 P ) https://m.edsoo.ru/00ada
aTOMHBIX siaep. M3otombl
342
C §]
(o e o
55 . https://m.edsoo.ru/00ada
[Tepuonuueckoii cucremst . 1.
6bc
MeuneneeBa
XapaKkTepuCTHKa XUMHUIECKOTO BuGmorexa [1OK
SJIEMEHTA I10 €ro MOJ0KEHHIO B
56 . https://m.edsoo.ru/00ada
[lepnonnueckoii cucreme . Y.
824
MenpaeneeBa
57 3uauenue [lepuoguueckoro bubmuoreka IJOK

3aKOHa JJId pa3BUTHA HAYKU U

https://m.edsoo.ru/00ada
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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npaktuku. [. . MengeneeB — 96e
YUEHBIN, TISNATOT U TPaKIaHUH
Oiex HUIATEIILHOCTH aTOMOB bubmorexa HOK
58 CKTPOOTPUATEILHOCTL aTOMO 1 https://m.edsoo.ru/00ada
XAMHUYECKUX DJIEMEHTOB
ab8
bubaunoreka LIOK
59 HMonHast XuMHu4ecKast CBSI3b 1 https://m.edsoo.ru/00ada
c34
K bubaunoreka [IOK
60 OBAJICHTHA NOLIpHAA 1 https://m.edsoo.ru/00ada
XUMHNUYCCKas CBA3b
ab8
KoBanenTtHas HemosipHast brbmorexa HOK
61 . P 1 https://m.edsoo.ru/00ada
XUMHNUYCCKasa CBA3b
ab9
bubaunoreka [IOK
62 Crenenb OKUCIIEHUS 1 https://m.edsoo.ru/00ada
e28
OKHUCIUTENBHO- Brbmmorexa LIOK
63 1 https://m.edsoo.ru/00ad
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
b076
OKHCITHTCIEHO bub6mmoreka IJOK
KHUCIINTCIIBHO-
64 et 1 https://m.edsoo.ru/00ad
BOCCTaHOBHUTEIbHBIC PEAKIIUU
b076
bu6mmoreka IJOK
65 OKHUCIUTENN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00ad
b486
KonTponsHas pabora Ne4 mo teme bubmmoreka [IOK
66 «Ctpoenre atoMa. XrMHUIECKas 1 https://m.edsoo.ru/00ad
CBSI3b)» b33c
O0001IeHrE U CHCTEMATA3AINS bubmorexa HOK
67 ' vm 1 1 https://m.edsoo.ru/00ad
3HAaHUHI
9ch?2
Vrorosas Komdepe 3a . bu6mmoreka IJOK
68 TOrOBa KOHMEPCHIMA. JattuT 1 https://m.edsoo.ru/ff0d6
MPOCKTOB
1c6
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbIie
n/n Tema ypoka Bcero KOGH TPOABHDIE HpﬁaKanecxne HAara o0pa3oBaTeJibHbIE
padoThI padoThI pecypeI

B 0K

1 PO 1 https://m.edsoo.ru/00ad
XUMHUYECKUX 37eMeHToB J[. M. b59e
MenneneeBa -
moeoent e BuSorea 10K

2 i 1 https://m.edsoo.ru/00ad
3JIEMEHTOB MEPBBIX TPEX b6b6
TIEPHUOIOB —
Kinaccudukarus u bubnuoreka IJOK

3 HOMEHKJIATypa HeOPraHUIECKUX 1 https://m.edsoo.ru/00ad
BEIIIECTB b7e2
Buapl XuMu4ecKol CBSI3M U bubaunoreka [IOK

4 THUIIBI KPUCTAJUTHYECKUX 1 https://m.edso0.ru/00ad
PEIéEToK bac6
KonTponbsnas padora Nel o

5 teme «lloBTOpenue u 1 1
yriayOieHrne 3HaHUH OCHOBHBIX
pasmenoB Kypca 8 Kimaccay
Kiraccudukars XuMIIecKux bubmoreka [IOK

6 peakiuii 1o pa3IMYHBIM 1 https://m.edsoo.ru/00ad
MpH3HAKAM bch0
ITonsarue o ckopocTu BuGnnorexa [OK

7 xuMu4eckou peakuuu. [lonsitue 1 https://m.eds00.ru/00ad
0 TOMOT€HHBIX U T€TE€POTr€HHBIX be9a. : :
peaKIusIxX =
[ToHsiTHE O XMMUYECKOM
paBHOBecuu. dakTophl, BuGnmorexa LOK

8 BIAHAIOIIHE Ha CKOPOCTE 1 https://m.edso0.ru/00ad
XUMHUYECKON PEeaKIny U ©28c
MTOJIOYKEHNE XUMUIECKOTO =
paBHOBECHS
OKHUCIIHTEIBHO- bubmmorexa LIOK

9 1 https://m.edsoo.ru/00ad
BOCCTaHOBHTEIbHBIC PEAKIINN cade
Teopus 31EKTPONUTHIECKOU bubmmoreka [JOK

10 nucconuanui. CUIbHBIE U 1 https://m.edsoo.ru/00ad
crabbie HIEKTPOIUTHI cd68

bubmmoreka [IOK
11 VoHHbIe ypaBHEHHUS PEAKIHii 1 https://m.edso0.ru/00ad
d448

XUMHUYECKHUE CBOMCTBA KUCIIOT
1 OCHOBaHHUH B CBETE bubmmoreka LIOK

12 NpeICTaBIeH i 00 1 https://m.edsoo.ru/00ad
AIIEKTPOITUTHIECKOM d5d8
JIICCOIMAIIAN
XuMHueckre CBOMCTBA cojiei B bubmnoreka LIOK

13 CBETE Mpe/CTaBICHUHN 00 1 https://m.edsoo.ru/00ad
AIEKTPOIUTHUECKOU dgb2
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JUucconranm

bubmnoreka [IOK
14 [Monsitue o ruaponu3e conei https://m.edsoo.ru/00ad
d9d4
O0001IeHYE U CUCTEMATU3AIUS bubmmorexa LHOK
15 - https://m.edsoo.ru/00ad
ddi2
[pakTuyeckas padora Ne 1. Bbubmmoreka LJOK
16 «PereHune sKCriepUMEHTaIbHBIX https://m.edsoo.ru/00ad
3aaw» dbfa
R — uGmiorera LIOK
17 p https://m.edsoo.ru/00ad
Jaucconuanus. XuMUYeCKue decoO
PEaKIMU B paCTBOPAX) _
OO1as XxapakTepUCTHKA bubnuoreka I[JOK
18 rajoreHoB. XuMHYECKUe https://m.edsoo.ru/00ad
CBOWMCTBA Ha MPUMeEPE XJIopa dfe2
aopomopon Coma Bt LOK
19 ota, https://m.edsoo.ru/00ad
CBOMCTBA, TIOJIyYEHHE,
e104
NIPAUMECHEHUE
et 02 v B orea 10K
20 y1 i https://m.edso0.ru/00ad
KHCJIOTBI, U3YUYCHUEC €€
. e348
CBOMCTBY»
B i e B 10K
21 DCAKIIH, https://m.edsoo.ru/00ad
OJIH M3 PEareHTOB JaH B
e488
M30BITKE -
OO01mas xapakTepruCcTHKa bubmorexa HOK
22 » PAKTED https://m.edsoo.ru/00ad
anemeHToB VIA-rpymmst
e64a
AJTOTpOITHEIE Mozm(bpmaung Bubmiorexa LIOK
23 cepel. Haxonnenne ceper u e https://m.edsoo.ru/00ad
COCMMHEHUH B TIPUPOZE. e6 4a' : :
XUMHUYECKHUE CBOMCTBA CEPhI -
CepoB0oI0pOI, CTPOCHHE, bubmoreka [IOK
24 (bHU3MUYECKIE U XUMHUYECKUE https://m.edso0.ru/00ad
CBOWCTBA e802
A —— BuGmiorexa IOK
25 ’ » https://m.edsoo.ru/00ad
XIUMHYECKHE CBOICTBA,
€a28
MIpUMEHEHN e
XUMUYECKHE PEeaKIIHH,
JIeKAII¥e B OCHOBE
MIPOMBINIUIEHHOTO CIIOc0o0a bubmmorexa LJOK
26 MOJTyYCHUS CEPHOM KHUCIIOTHI. https://m.edso0.ru/00ad
XuMu4eckoe 3arps3HeHue ec8a
OKpYIKaroIei cpeibl
COCIIMHEHUSIMU CEPBI
Beruncienne MmaccoBoi 101 bubmorexa HOK
27 CJICHIE MaccoBom A0 https://m.edsoo.ru/00ad
BBIXO/Ia MTPOAYKTA PEaKIuu
ec8a
28 OO1mas xapaKTepUCTHKA bubmmnoreka LHOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

aneMeHToB VA-rpymibl. A30T,
pacmpocTpaHeHHe B IPUPOAE,
(du3nvecKre 1 XUMHUYECKUE
CBONCTBa

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

Ammuaxk, ero puznveckue u

bubaunoreka LIOK

29 XHMHYECKHE CBOICTBA, https://m.edsoo.ru/00adf
TIOJIy4CHHUE U IPUMEHEHHUE 004
[Ipaktuyeckas padora Ne 3 o Bbubmmoreka LJOK
30 teme «[lomydenue ammuaxa, https://m.edsoo.ru/00adf
M3Y4ECHHUE €r0 CBOMCTBY 180
A3oTHas KHCIIOTa, eé bubaunoreka LIOK
31 bu3HYeCKre ¥ XUMHUYECKUE https://m.edsoo.ru/00adf
CBoOIicTBa 306
Hcnonb3oBaHne HUTPATOB U
B LOK
32 p YA00p ' https://m.edso0.ru/00adf
XHUMHUYECKOE 3arpsI3HEHUE 518
OKpY’Karolen cpeabl —
COCJIMHEHUSAMH a30Ta
oton e oo (1 B orea 10K
33 P ’ https://m.edsoo.ru/00adf
(1)I/I3I/I‘IeCKI/IC U XUMHUYECCKUEC 68a
CBOICTBA, IOJTYYEHUE —
o oo BuGorea 10K
34 aHep https://m.edsoo.ru/00adf
ynoOpeHuid. 3arps3HeHne 20
MPUPOIHON cpeabl hocharamu ==
Yrnepon, pacupocTpaHeHue B bubmmoreka [IOK
35 npupoze, pusnyeckue u https://m.edsoo.ru/00adf
XUMUYECKHE CBOWCTBA d9c
Oxkcunpl yriepoaa, ux
(hu3mIecKre U XUMUIECKIE bubmoreka [IOK
36 CBOHCTBA. JKOIOTHYECKUE https://m.edsoo.ru/00adf
MPOOJIEMBI, CBI3aHHEIE C ebe
okcuzoM yriepoaa (1V)
bu6mmoreka IJOK
37 VYrompHas KHCIIOTa U €€ COMH https://m.edsoo.ru/00ae
006¢
reve Tlonyerne yracknenono Butmtorax LIOK
38 i T https://m.edsoo.ru/00ae
raza. KauectBeHHas peakuus Ha
o 027e
KapOOHAT-HOH
[lepBoHavampHBIC IOHATHS 00 bubmmoreka [JOK
39 OpraHWYECKHX BEIIECTBaX KakK O https://m.edsoo.ru/00ae
COCJIMHEHUSX yTiiepoia 054e
bubmmoreka [IOK
40 Kpemuuii 1 ero coeinHeHus https://m.edsoo.ru/00ae
080a
Perenme sxencpEnTaTA BunGmores LIOK
41 p . https://m.edsoo.ru/00ae
3aza4 1o Teme «BaxHene 0bf2
HEMETAJUTBI M UX COCS/TUHEHIS -
Kontponbhas padora Ne3 mo bubmmoreka LJOK
42 TeMe «BakHelme HeMeTalIbl https://m.edsoo.ru/00ae

1 UX COCONMHCHUI)
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https://m.edsoo.ru/00ae0e18

OO1mas xapaKTepucTHKA
XUMHYECKUX DJIEMEHTOB —
MeTanjaoB. Meranueckast

bubaunoreka [IOK

43 CBSI3b U METajuInyecKas https://m.edsoo.ru/00ae
KpHCTaINuecKas penéTKa. 103e
dusnyeckre cBOiiCTBA
METaJIOB
Ximracciaie enolfersa Bu6orea LIOK
44 : . https://m.edsoo.ru/00ae
DNEKTPOXUMUUCCKUN PSIIT 1156
HaIpsDKEHUN METAILIIOB -
O6mmue crocoObl MOTy4YeHUS
ggjﬁfozﬁldcﬂngngl‘ElBHeHHﬂM BI/IGHI/IOTCKa HOK
45 1 ypas https://m.edsoo.ru/00ae
XUMHYECKUX PEAKIIMM, €CITU 1156
OJIMH M3 PEAareHTOB COJIEPIKUT =
MPUMECH
bubaunoreka [IOK
46 [ToHsiTHE O KOPPO3UHU METAJLIIOB https://m.edsoo.ru/00ae
1278
bub6mmoreka IJOK
47 [{eouHbIEe METAITBI https://m.edsoo.ru/00ae
14b2
OKcHIIBI ¥ TUIPOKCUIBI HATPHUS bubmmorexa LIOK
48 https://m.edsoo.ru/00ae
¥ Kaaus 14b2
Ilenoumoseme e MeTa bu6mmoreka IJOK
49 JTOTHOSEMEILHDIC MCTJLIBT https://m.edso0.ru/00ae
— KaJbLMHA U MarHui 15608
Baxkneimme coequHeHnS bubmmorexa LIOK
50 e https://m.edsoo.ru/00ae
KaJIbLIHS 1508
51 O00011IeHE U CHCTEMATU3ALINS
3HAHUU
JKécTKOoCTh BOIBI M CIIOCOOBI €6 bubmaorexa LIOK
52 yCTpaReHHs A https://m.edsoo.ru/00ae
1886
[IpakTudeckas padora Ne 6 mo Bbubnuoreka IJOK
53 teMe "YKEcTKOCTh BOIBI U https://m.edsoo.ru/00ae
MeTOJIbI € yCTpaHeHHs " 1ae8
Bbubnuoreka IJOK
54 AnroMuHAN https://m.edsoo.ru/00ae
1c64
N Bbubnuoreka IJOK
55 Am(oTepHEIE CBOACTBA OKCHIa https://m.edsoo.ru/00ae
Y THIIPOKCH/IA 1c64
bubmmoreka LIOK
56 Keneso https://m.edsoo.ru/00ae
1d86
OKcuIbl, THAPOKCUIBI U COJTH bubmiorexa LIOK
57 CHULBL, THPOKCHL co https://m.edsoo.ru/00ae
xenesa (1) u xenesa (111)
35e6
58 OO0o00I11IeHNE U CHCTEMATU3ALIHS

3HAHUH



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[IpakTuueckas padora Ne 7.

Perienne 3xcnepuMeHTaIbHBIX Eunbmaorexa LIOK
59 P . 1 https://m.edsoo.ru/00ae
3aJad4 1o teMe «Baxxneimune 3de8
METAJUIBI M UX COEIUHEHUSD) E—
Brruncienus mo ypaBHEHUSM
XUMHYCCKUX PEAKIIHA, eCITU
OJIMH W3 PEarcHTOB JaH B bubaunoreka LIOK
60 M30BITKE WIH COEPIKUT 1 https://m.edsoo.ru/00ae
npuMecy. Beraucienus 1750
MacCOBOM JOJH BBIXOJIa
MPOAYKTA PEAKIIUU
61 OO0o0011IeHNE U CUCTEMATH3ALIHS 1
3HAaHUU
KonTponbsnas padora Ne4 o
62 TeMe «BakHelime MeTauisl U 1
HUX COEIMHEHUS»
BeliectBa 1 MaTepuaisl B Eubmiorexa [JOK
63 m Vateprall 1 https://m.edsoo.ru/00ae
IIOBCCAHCBHOU KM3HU YCJIIOBCKA
3f50
XUMHUYECKOE 3arpsA3HeHne bubmorexa LIOK
64 > 3arp 1 https://m.edsoo.ru/00ae
OKPYIKaIOIIEH cpeIbl
4270
Poinp xuMuu B pelieHnu bubmiorexa LIOK
65 . p 1 https://m.edsoo.ru/00ae
9KOJIOTUYECKHUX TIpolIeM
4270
O00011IeHNE U CHCTEMATH3ALINS bubmorexa LIOK
66 m I 1 https://m.edsoo.ru/00ae
3HAHWH
0d0a
Hrorosast koH(pepeHIus bubmorexa HOK
67 3a A HDOE Op A 1 https://m.edsoo.ru/00ad
IITUTA TIPOEKTOB b33c
bubmmoreka IJOK
68 3aKiroueHue 1 https://m.edsoo.ru/00ad
9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AKnroHepHOE 00IIeCTBO
«M3parenscTBO «IIpocBemenne»

» Xumus, 9 knacce/ Pymsurtuc I .E., ®enpaman @.1°., AKnoHepHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
Xumus : ypoku B 8 kiacce : mocobue ans yuurens /H. H. 'apa
Xumusi. Ypoku B 9 kiacce : mocobue s yaurens /H. H. T'apa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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