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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTENbHON MPOrpaMMBbl 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 o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM [a€T MPENCTABICHHE O WENAX, OOImeld cTpaTeruu OOy4YeHHs,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3zieiaM M TeMaM MPOTrpaMMEbI TI0 XUMUH, OTPEAesieT KOJTUIEeCTBEHHbIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroIuXCs, ONMPEIEIeT BO3MOXKHOCTH MPEIMETA TS
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJe W3Yy4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB YUeOHO-NO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUAX YHEPTUU U 00 SBOJIFONIMU BEIIECTB B MPUPOJIE, O TYTIX
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  Y4eOHOM  NEATENbHOCTH,  OKCIEPUMEHTAJIbHBIX 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-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
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 MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
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 OpraHU4eCKON 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 110 IPUHLUITY IOCJIEAOBATEIbHOIO PAa3BUTHUs 3HAHUHW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

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

— Y4YEHHMsI O CTPOEHUH aToMa U XUMHUYECKOH CBS3U;

— 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,
BBIMIOJTHSASL (DYHKIUU OOBSICHEHUS W MPOTHO3UPOBAHMS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEU
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH 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 XUMHUHN NPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKON HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
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 NPUMEHEHMH B YydeOHO-
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 MHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  NEATEIBHOCTH,  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
OMBIT, TOJYyYEHHbIE MPH H3YYEHUM XHMMH, TMPUMEHATh MX MpPH pelIeHHH MpolieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKH SKOJIOTHYECKH 1I€71eCO00pa3HOro MOBEACHUSI 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 YCBOCHUS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BEIOOpY
npouiIs U HAIIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHUS.

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).



COILEPKXAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HaykK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METO/IaX IMO3HAHUS B XUMHH. YuCThIe BemecTBa 1 cMecu. CriocoObl pa3aesieHus] CMeceH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENIbHAS aTOMHast Macca. OTHOCUTEIbHAS MOJICKYJISIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelIecTBa. Pacu€Trl mo popMysiaM XUMHUUECKUX COCTUHEHUMN.

dusznyeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiaccuukanus XMMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUS, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY0H, mpaBwiIaMu paboThl B J1abOpaTOpuu U IpHEMaMU
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHWE U KOHACHCAIMS BOJbI) U XUMHUYECKUX (TOPCHHUE CBEYH,
MPOKaJTMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOMIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcunaa meau (I1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
paszeneHuss cMeceil: ¢ TMOMOIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALINA,
xpomatorpadus, MpOBeIEHUE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJEHHE U OINHCaHHe
pEe3yNbTaTOB TMPOBEACHUS OIbITa, HLIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — 3ieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciopona B npupoje, Gu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakluyu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢hdekT XUMHUECKOW peakiuh, TEePMOXMMHUYECKHE YypaBHEHHS, 3K30- U
SHAOTEPMHUUYECKUE peaKuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznuecKkrue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI MoTydeHus. KuciaoTsl u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 10Ji1 BeleCTBA B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHUsS. Poiib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoAe. 3arps3HEHUE MPUPOJHbIX BoA. OXxpaHa M OYHMCTKA
MPUPOIHBIX BOJL.



Knaccudukanuss nHeopranmdeckux coeauHennid. Oxcunabl. Knaccudukainus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu10B. PU3NUECKUe U XMMHUECKHUE CBOICTBAa OKCcUIOB. [losyueHue okcuios.

OcnoBanms. Knaccudukanus oOcCHOBaHWH: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3MUeCKME M XMMHMYECKHE CBOMCTBA OCHOBaHWM. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccugukanus kucinor. Homenknatypa kuciaor. Ou3nuecKkiue ¥ XUMHUECKUE
cBoiicTBa KuCaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. duznueckue u XxuMudeckue coiictBa cojieil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJICHNE COJIEpP’KaHus KUCIOpoJia B BO3AYyXe, MOIydYeHUue, COOMpaHue,
pacrno3HaBaHHe M HM3y4€HHE CBOICTB KHCJIOpOJa, HaONIOJIEHUE B3aMMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), 0O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacro3HaBaHUE U
M3y4eHue CBOWCTB BOJopoaa (TopeHue), B3aumMmojeicTtBue Bojopoaa ¢ okcuaom wmemu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIeHHE 00pa3IoB BEMIECTB KOJUYECTBOM
1 Momb, HccnenoBaHnE OCOOEHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHONH PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM JOJIe pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEPUAJIOB), MCCIIEOBaHHE OOPa3l[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuna meau (II) ¢ pacTBopoM cepHO#l KHCIOTHI, KHUCIOT C MeETajuIaMH,
peakuuii HeUTpanu3aluu, MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COCUHEHUI.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIAcCU(UKALMK XUMHYECKUX dJeMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIE U IIEIOYHO3EMENIbHbIE METAUIbI, TaJOreHbl, HHEPTHBIC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl I[lepuonndeckoil cuUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbt m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sAnep. HM3otombl. OnektpoHsl. CtpoeHHe
AJIEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20 XUMUYECKUX 1eMeHTOB [lepuoauueckoil cucremsl
J. WN. MengeneeBa. XapaKTEpUCTUKa XHMHYECKOTO DJEMEHTa II0 €ro IOJIO)KEHHIO B
ITepunoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pPauyca aTOMOB XUMHUYECKHUX 3JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIIaM U MEPUOTAM.

3nauenue Ilepuonnyeckoro 3akoHa U [leproauueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTtuku. J[. . MenneneeB — yd€HbIN U IpaKJaHUH.



XuMugeckas CBSI3b. KoBanentHas (momsipHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 371eMeHTOB. loHHas CBA3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENIbHbIE — peakiuu.  [Iporecchbl
OKHUCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THUIPOKCHIA
LIMHKA C PAcTBOpAaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIITIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (TOpeHre, peakiiuy pa3ioKeHHs], COCTUHEHU).

Meoswnpeomemmoie ceasu

Peanu3arust MeXIpPEMETHBIX CBS3CH MPU U3y4CHUU XUMHHU B § KiIacce OCYMISCTBIISICTCS
gepe3 HCIOJB30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHW, TaK W IOHSATHMA,
SIBJISTFOIIIUXCSI CHCTEMHBIMHE JUTSI OTACITBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHS: HaydHbIM (pakT, THUMNOTE3a, TEOpHUs, 3aKOH,
aHaluW3,  CHUHTE3,  KiIaccupukanus,  IMEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUJ, H30TOIHI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHHUIBI M3MEPEHHUS, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢portocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HBIE
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUuMHYeCKasi peakusi

ITepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB JI. .
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTM B M3MEHEHHWU CBOWCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoil cucreme u CTPOCHHEM X aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPUCTAIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BeHIecTB. XHMHUYECKUE CBOICTBa
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIUil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTEHHBIX M TeTEepOreHHbIX peakuusx. [loHsTue o
karanu3e. [loHsATHE O XUMHYECKOM paBHOBecHU. @DaKTOphl, BIHMAIIME HA CKOPOCTh
XMUMHYECKOHN peaKIny U MOJ0KEHNE XUMUIECKOTO PAaBHOBECHSL.

OKUCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKHCIUTENBHO-
BOCCTaHOBUTENHHOU peakuuu. COCTaBICHHE YPaBHEHHH OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOAUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIUuThl. KaTnonsl,
aHUOHBI. MeXaHM3M JUCCOLMALMM BEUIECTB C Ppa3IMYHBIMU BHUAAMHU XMMHUYECKOM CBS3H.
Crenenp aucconuanuy. CUIbHbIE U ClTa0ble SIEKTPOJIUTHI.

Peakuun moHHOro ooMeHa. YciaoBHs NMPOTEKaHUs PEaKLUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MPEJCTAaBICHUNA 00 DJIEKTPOJMTHYECKOW aucconmannu. KadecTBEHHbIE pEakIWu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpHUIa HATpusi),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLUALMU
KHUCJIOT, IIejo4Yedl MU cojiell (BO3MOKHO MCIOJIb30BaHME BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WIIIOCTPUPYIOLIUX MPU3HAKK MPOTEKAHMS peaklMili MOHHOro oOMeHa (oOpa3zoBaHuE
ocaJika, BblJEJIEHWE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHHe, peakluu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHEe HEOPraHWYECKUX BEIIECTB C IOMOIIbI0 KayeCTBEHHBIX pEaKIuil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajloreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBojopod. ColsHasg — KHCIIOTa, XUMHUYECKHE CBOWCTBA, TIOJydeHUE,
npuMeHeHue. J[eficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelioBeKa. BaxHeiine XJIopubl
U UX HaXO0XICHHE B IIPUPOJIE.

O6mrast xapaktepuctuka sneMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHne U (pu3nuyeckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KucioTa, GU3NYECKHe M XMMHYECKHE CBOMCTBa
(oOmme kak MpencTaBUTENs Kiacca KUCIOT M creuugudeckue). XHUMHUYECKHE PEaKIUH,
JeKallie B OCHOBE IPOMBILIUIEHHOIO CIOCO0a MOIydeHUs CcepHOM kucioTel. [IpuMeHeHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cylbpar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpHupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalolleh Ccpelsl
COEJMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWe B Hpuponae, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro GU3NUYECKUe U XUMUUECKUE
CBOMCTBA, NMoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (00LIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XUMHU4ecKoe 3arpsi3HeHHe OKpYXKarolleld Cpeibl COeAUMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arps3HEHHe BO3AyXa, MOYBBl U BOAOEMOB). Pochop, amnoTponHble MoAUDUKALIUU
dochopa, puznyeckne u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,



¢u3nyeckue M XMMHYECKHE CBOWCTBa, mosyueHue. Mcmombp3zoBanue ¢ochaToB B KadecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 53JeMeHTOB [VA-rpynnbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupojie, pu3nvecKkre U XUMHUISCKUE CBOMCTBA. Ancopoums. KpyroBopot yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIy4eHUE W NMPUMEHEHHE. DKOJIOTUICCKUE TIPOOJIEMBbI, CBsI3aHHBIC ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a TII00aTbHOTO TOTEIUICHUS KIMMara, MapHUKOBBIA 3(dekr. YrompHas kuciora u eé
CoNM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-noHbl. Mcmomb3oBanume  kapOOHaToB B OBITY, MEAMIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO0351CTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BEIIECTBAaX KaK O COEIMHEHUSX yriepoia
(MeraH, 9TaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, HMPHUPOJAHBIM Ta3, HEPThb), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0O OMOJIOTUYECKH BaKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B npupone. OOmwue mnpexacraBieHuss o0 okcune kpemuus (IV) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeiime
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MacHOTO UCMOIb30BaHUS CTPOUTEIHHBIX MATEPUAJIOB B IIOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYeCKue U XMMHUYECKHE CBOICTBA rajoreHOB U UX COEIWHEHUH (BO3MOXKHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIOTHI, U3y4eHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOM
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHUE BUACOMATEpUAIOB), 00pa3iaMu a30THBIX U GochOopHBIX ynoOpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C MEAbIO (BO3MOXKHO
WCIOJIb30BAHME BHJICOMATEPUANIOB), M3yYCHHE MOJIENe KPHUCTAUNIMYECKHUX PEMIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcopOlMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM NPOTHBOrasa, Mojy4eHue, cooupaHue, pacrio3HaBaHUe
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha KapOOHAT U
CWIMKAT-HOHBl W H3Y4YE€HHE IIPU3HAKOB MX MPOTEKAHHs, O3HAKOMIIEHHE C IPOIyKIHEH
CWJIMKaTHOM ITPOMBIIIJIEHHOCTH, PELIEHHE JKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Baxnelmue
HEMETAJIJIbl U UX COCTUHEHUS.

MeTaJuibl M X COEIMHEHUS

OOmiast xXapakTepuUCTHKa XUMHUYECKHX OJJIEMEHTOB — METAJZIOB HAa OCHOBAaHUM HX
nosioxkeHus B Ilepuoauueckoit cucteme xumnueckux 3nemeHToB . . MenneneeBa u crpoeHus



atomoB. CTpoeHHe MeTauioB. MeTaminueckas CBA3b M METaUIMYecKas KpHUCTAJLTMYeCKas
pemeéTka. DJIEKTPOXUMHUYECKUN psAll HalpshKeHUH MeTauioB. (DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTayuioB. OOIIMEe CrIOCOOBI MOMy4eHUs MeTaIoB. [IoHsATHE O KOPPO3UU METalIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3un. CIUIaBsl (CTallb, YYTYH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHUE B OBITY M MPOMBIILICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOEHUE UX aTOMOB, HaXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUJIBI HATPHS U Kanus. [Ipumenenue
LIETOYHBIX METAUIOB U UX COCTUMHECHUM.

[[lenoyHO3eMENBbHBIE METAUIBI MarHui M Kalblui: IojoxeHue B Ilepnoaudeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX ATOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MArHWS M Kanblus. BaxkHelmne coequHEeHUs
Kanpus (OKCHUJI, THAPOKCU, coyn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenneneeBa, CTpOCHHE aTOMa, HaxXoXkAeHUE B npupoae. Pu3nyeckne 1 XUMUYECKHE CBOWMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
xene3a. Okcunpl, ruapokcuabl u conu skenesa (II) m xenmesza (III), mx cocras, cBoiicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3laMy METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yNbTaTOB KOPPO3WH METaIOB (BO3MOXKHO MCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHJA KAIBIUS M HATPHUS C BOJOU (BO3MOYKHO HCIIOJIb30BAHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KauyeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablys, aTIOMUHUS, LUMHKA, *kene3a (II) u xenesza
(I11), memu (I1), HaGmroIeHUE W OMKMCAHUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHH MOHAMHU HATpPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHHS U TMAPOKCUA LIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 33]1a4 10
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMomib MNpu XUMHUYECKHUX OXKOTax H
OTpPABJICHUSIX.

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CTIaBbl METAJIIOB, MIOJMMEPHBIE MaTEPHAIIBI).

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLIECTBIISAETCS
4yepe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSATHH,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSTHUS: HAay4HbIH (akT, THUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTE3,  KlacCHU(HUKaIus,  IMEePUOAMYHOCTh,  HAOMIOACHHME,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIb, SIBIICHHUE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.



@dwusuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWJ, H30TOIHI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMYECKass pEHmETKa, CIUIaBbl, (PU3MUYECKHE BEIMYUHBI,
€IMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIAaHETHI, 3BE31b1, COJHIIE.

Bbuonorus: ¢otocunres, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpadbl, TOPHBIE TOPOJBI, TIOJE3HBIC

HCKOITaCMBbIC, TOIUIMBO, BOJAHBIC PCCYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH ¥ HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAIUel O MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHOMCCIIEIOBATEIICKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOM NEATEIBHOCTH NP BBINOJIHEHHU YUeOHBIX, T03HABATEIBHBIX 33124,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEACHHE M IOCTYIIKA CBOMX TOBApUIICH C TO3WIMU HPABCTBEHHBIX H
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHMSl  CYIIHOCTH HAy4YyHOH  KapTUHBI MHpa, IPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHUE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOILICHHS K CBOEMY 30POBEIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBmwI 0€30MacHOCTH MPH OOpAlEeHUH C XUMHUYCCKHMMH BEIIECCTBAMH B OBITY U peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHWA TI0 XUMHH, OCO3HAHHBIM BBIOOP WHIWBUIYATBHOW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJTAITHPOBATHLCS B IPO(HECCUOHAILHOM Ccpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (U3HMYECKOMY M TICHUXHYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOMIEH MPUPOTHON CPENOH, ISl TIOBBIIIECHHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLIMAJIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJIsTUBHBIE), KOTOpble obOecrneyuBaroT (HOPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMUYECKUX BEIIECTB M XMMUYECKUX PEAKIMI, YCTaHABINBATh IPUUYMHHO-CIIEICTBEHHbIE CBS3H
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMEeTHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/lay, C Y4YETOM OTHUX MOJEIbHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpETEHNE OMbITA O IUIAHUPOBAHUIO, OPraHM3allMd W TMPOBEICHUIO YUYCHUYECKHX
AKCIEPUMEHTOB, YMEHHE HAOIOIATh 32 XOJ0OM IPOIIecca, CAaMOCTOSATEIBHO MMPOTrHO3UPOBATH €TI0
pe3ynbrat, (GopMyIupoBaTh OOOOMICHWS W BBIBOJBI 10 pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIAHHON paboTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XUMHYECKOTO COJICP)KAHHS, CIPAaBOYHBIC TOCOOWs, pecypchl MHTepHeTa), KPHUTHYECKU
OIICHUBATH MMPOTUBOPEUUBYIO H HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE ONbBITa B OOJACTH WCIOJIE30BAHUS HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nH(QOpPMAMA ¥ HJUTFOCTPUPOBATH pellacMble 3aJa4l HECIOKHBIMH CXEMaMH, JharpaMMaMu,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W AHAJTU3WPOBATH B IpOIlecCe y4EOHOH M HCCIEI0BATEIBCKOM
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbIe H1eiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS IPEACTABIATh NOJyYeHHbIEC PE3YAbTaThl TO3HABATEIBHOM NESTEIILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMM B COBMECTHOM IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHAIIMSI COBMECTHBIX JACHCTBHIA, ONpeAeNeHue KPUTEPHUEB 0 OILICHKE KayecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaumOonee d¢¢eKTUBHBIE CIMOCOOBI  pelieHus y4eOHbIX M [O3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEI[ECTBAX U PEAKIUAX, OIEHUBATh COOTBETCTBHE MOJIYYSHHOIO pe3ybTaTa 3asBICHHON IENH,
YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeIaraeMble B YCIOBUU 33JaHUN.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeld mTporpaMMoll, BBIACTSIOT: OCBOCHHBIC



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEPIIPETALNH, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaIUX.
K xonmy oOyuenust B 8 Kiacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas [0JII XUMHYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
o0MeHa, PK30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10J1s BelecTBa (IPOIIEHTHAS KOHIIEHTPAIIHs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJEHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHs], 3aKOHA ABOTapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavYeHusl, KOTOpble UMeroTcs B Tabnuie «lleproguueckas cucteMa XUMHYECKHX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHUE JIEMEHTHI, HEOPraHWYeCKHe BEIIeCTBA, XMMHUECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TOATBEpXKJas  ONHUCAHME [pUMEpaMu  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTeMaTH3aIHI0, KIacCU(PUKALUIO, BBIABICHHE MPUYHHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIe0BaTh IIpaBWJIaM IIOJb30BAaHUS XUMHUYECKOH TOCYyl0M M J1abOpaTOPHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JTOJIEN pAaCTBOPEHHOTO BEIIECTBA, MIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHy oOyueHus B 9 kJjiacce npeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCICHHS, XUMHUYECKas pPEaKlHs, XUMHUYEecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, TMpeAesbHO JO0MycTUMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YpPaBHEHUH XMMUUYECKUX PEaKIINi;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHMSIX, 3aps] HOHA [0 XUMHUYECKOM
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHME: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHMCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS] aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUN B IPEJeNIax MaJbIX IEPUOJIOB U ITIAaBHBIX MOATPYII C YYETOM CTPOEHHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHenu(UUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHYECKOM JUCCOUMALIMU KHUCIIOT, IIEI0YEH U COJICH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ITHX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa TI0 POpMyJie COSTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU TIO BBITTOJHEHHIO JTa00OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TIOTYYSHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHUCTEeMATU3allMI0, BBIABICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHUHYECKOE IIJNTAHUPOBAHME 11O XUMMHWH 8 KJIACC

KoandecTBO 9acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumusi — BakHast 00J1acTh
€CTECTBO3HAHUS U
. bubnuotexa [JOK
11 MIPAKTHYECKOU JIEATEIbHOCTH 5) 1 2
https://m.edsoo.ru/7f41837c
yenoseka. CraproBas
JTUarHoCTHYeCKasi padoTa.
19 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20 2
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonstue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsl. [Tonsitue bu6mmoreka [JOK
2.3 5 1 1
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIaCChI Eu6 110K
nonMoTeKa
24 11 1 1
HeOpraHHq?CKHX https://m.edso0.ru/7f41837c
COEIMHEHU M
Hroro no paszneny 30

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
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Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

Ilepnoarueckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHUYECKUX IJIEMEHTOB /], 7
N. MenneneeBa. Ctpoenue
aToma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.

3.9 OKucIuTebHO- 8 1 bubmmoreka [{OK
' BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837c
peaxin
bu6moreka [IOK
" 15
TOTo 1o pasiery https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 brbmorexa [OK

https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME o8 >
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TEMATHYECKOE INTAHUPOBAHMUE 110 XUMHH 9 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Korpoasnsie | Tpaxruseckue (uu¢posrIe)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyorieHne 3HaHUN 5 1 bubnnorexa [JOK
OCHOBHBIX Pa3/eNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
53 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bubnunoreka [JOK
COCIMHECHUSA https://m.edsoo.ru/7f41a636
24 OO11ast XxapakTepUCTUKAa XMMUYECKUX 3 1 9 bubnuoreka [IOK
anemMeHToB |VA-rpynnsl. Yriepoa u KpeMHUMR https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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1 UX COCAUHCHUA

Wroro mo pazueny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
. bubnuorexa [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueiime MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi u oKpy:Kaomasi cpeia
4.1 BemecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmmorexa [OK
) “I P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
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HOYPOYHOE INNTAHUPOBAHHUE 11O XUMMUNU 86 KJIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 02.09 bubmmoreka [{OK
yestoBeka. Tela u BelecTsa ' https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
2 I1 1 02.09
OHSATHE O METOJaX MO3HAHMS B XUMHH httos://m.edsoo.ru/f0d227e
[IpakTnueckas padota Ne 1 «[Ipasuiia
paboTHI B TaOOPATOPUU U TIPUEMBI bubmuorexa [JOK
3 1 09.09
oOpallieHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuorexa [JOK
4 . 1 09.09
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 16.09 bubmmorexa [JOK
: . PUMEp ' https://m.edsoo.ru/ff0d28¢8
OYHMCTKH TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 A 1 16.09
TOMBL M MOTISKYTIBL https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubnuoreka [JOK
7 1 23.09
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
8 I1 1 23.09
POCTHIC H CIIOKHBIC Bemectsa https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJIIPHOE YYeHHUE. 3aKOH
P i bubnmuoreka [JOK
9 MOCTOSAHCTBA COCTaBa BEIECTB. 1 30.09

Xumnueckas popmyna. BanreHTHOCT

https://m.edsoo.ru/ff0d2d50
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aTOMOB XMMHYCCKHX 3JICMCHTOB

bubmuoreka [JOK
1 30.09
0 CraproBas nuarHoctuueckas padbota httos://m.edsoo.ru/ffod2eae
11 OTtHocuTeNnbHAs aTOMHAsI Macca. 07.10 bubnuorexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO 07.10 bubmmoreka [{OK
3JIEMEHTA B COETMHEHUH ' https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. 14.10 bubmmoreka [{OK
MossipHas macca ' https://m.edso0.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBIICHHUS. 14.10 bu6moreka [IOK
XuMudeckas peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS 2110 bubnuoreka [IOK
XUMHUYECKUX PEAKIINIT ' https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. 2110 bubnuoreka [IOK
XUMUUECKUE yPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Brruncnenus koJmyecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX 11.11 bubmorexa IOK
m N P ' https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XauMUuecKuX peakiuii
18 (coenuHEHMS, PA3IOKEHUS 11.11 bubmmorexa [JOK
8 > P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Eu6 10K
noIMoTeKa
19 . 0600 18.11
HIMIITOTIEAHCT © erHHe " https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIus 3HaHUH
20 KonTponpHas padota Nel mo teme 18.11 bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN ' https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras 25 11 bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK
22 25.11
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH 02.12 bubmorera [JOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O 02.12 bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
TommBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS yra CIIOCOOBI c)ero 09.12 bubnmorexa [JOK
p yxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa 09.12 bubmorexa OK
v N P poaa, ' https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
27 16.12
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA 16.12 bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KHCIIOTaX U COJISIX 23.12 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPoIa B 9312 bubnunoreka [JOK
1abopatopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme Eu6 OK
31 «ITonyuenue u cobupanue Bo10po/a, 13.01 nomorexa L

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 13.01
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM 20.01 bubmorexa HOK
) Y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHUIO PEAKIMH HA OCHOBE 3aKOHA 20.01 bubmiorexa HOK
P ) P . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
35 27.01
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonste 06 2701 bubnuoreka [IOK
UHIUKATOPax ' https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HackimeHnHabie
37 H HZHaCI)IpeHHBIIe) aCTBOPEI MH;CCOBaSI 03.02 bubmorexa HOK
m P PEL- ' https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
«IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
38 .. N . N 03.02
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
KontponpHas padota Ne2 mo teme bubnuoreka [JOK
39 10.02
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
OKcuapl: coCcTaB, KiaccuduKaius, bu6mmoreka [JOK
40 10.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 17.02 Bubmmorexa LIOK
’ P ’ https://m.edsoo.ru/ff0d664e
OKCHOB
0] :
42 CHOBaHMsI: COCTaB, KiIaccuduKaius, 17.02 bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnue u XuMu4ECKHE CBOWCTBA 24,02 bubmuoreka [IOK
OCHOBaHUI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudurarus, 24,02 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA 03.03 bubnuorexa [JOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCO((SI)II) n):)n )GHI/H[ XHMHHZEKHe 03.03 bubmorexa HOK
y i ’ ' https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME 10.03 bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu 10.03 bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM ' https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATH3a 3HAHUM 17.03
HICHHC 1 CHCTEMATHSARI SHArHH https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUYECKUX 17.03 bubnmorexa [TOK
. P ' https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O 24.03
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Iepuonnueckas cucTeMa XUMHYECKUX 24.03
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
b K
53 Ilepuopl, rpymnbl, NOATPYIIIBI 07.04 nommorexa 110

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4 07.04
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aToMOB 51eMeHTOoB [lepuonnyeckoit 14.04
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B 14.04 bubnuorexa [JOK
[Mepuoauueckoii cucreme 1. U. ' https://m.edso00.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. 2104 bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u ' https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
58 21.04
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 nu 28.04
OTHAA XHMITICCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas 28.04 bubnuoreka [JOK
CBSI3b ' https://m.edsoo.ru/00adaab8
KoBaneHntHast HenossipHasi XuMHUYeCKast bubnuoreka [JOK
61 05.05
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 05.05 bubmorexa HOK
https://m.edsoo.ru/00adae28
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK
63 12.05
peakuuu https://m.edsoo.ru/00adb076
IIpomexyrouHas aTTecTanus bubnuoreka [IOK
64 12.05
(TectupoBaHue) https://m.edso00.ru/00adb076
65 KonTtponpHas padota Ne4 o teme 19.05 bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

PesepBHeiit ypok. O600IIeHNE 1 bubnmoreka [JOK
66 N 1 19.05
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
PesepBHeIit ypok. O600IICHNE 1 bubnuorexa [JOK
67 N 1 26.05
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepBHbiit ypok. O6001IEHNE U 1 26,05 bubnuorexa [JOK
cUcTeMaTu3alus 3HAaHUH ' https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IHOYPOYHOE IINIAHUPOBAHME 110 XUMHHU 9 KVIACC

KoauvecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 06.09 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 06.09 bubmorexa TOK

. ' https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 13.09 bubnuoreka [JOK
HEOPraHWYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 13.09 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTpoabHasi padora Nel no teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1 20.09
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 20.09 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 27.09 bubmmorexa [JOK
peariu. ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

bu6mmoreka [JOK
8 @DaxTOopBl, BAUAIOLIME HA CKOPOCTh 1 27.09

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9 04.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccormmanmu. CUIIbHBIE 1 CiIa0bIe 04.10 bubmaorexa [IOK
) ' https://m.edso0.ru/00adcd68
AIIEKTPOJIUTHI
. bubnuorexa [JOK
11 " 11.10
OHHBIC YPABHCHHA peaitii https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI 11.10 bubmmorexa [TOK
pv ' https://m.edsoo.ru/00add5d8
00 IIEKTPOIMTHUECKOM AUCCOUAIIH
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 18.10 bubmorexa LOK
ped . ' https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOM TUCCOITUAITTT
bu6mmoreka [IOK
% 18.10
14 Howsrmue o ruaponmse conei https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS 25 10 bubmuorexa [JOK
3HAHUM ' https://m.edsoo.ru/00addd12
IIpakTuyeckas padora Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX 25.10 Eubmorexa HOK
p ' https://m.edsoo.ru/00addbfa
3a1a9»
KounrtpoJsbHas padora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS 08.11 Bubmorexa OK
p a HHATA. ' https://m.edsoo.ru/00addecO
XHMMHYECKUE PEaKIUU B PACTBOPax»
OO01as xapakTepruCTHKA TaJIOr€HOB.
18 Xnﬁnqecfne CBI(D)I‘/'ICTBa Ha IIpuMepe 08.11 Bubmiorexa OK
pHMEp ' https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBogopoa. CoJisiHast KUCIIOTA, 15.11 bu6mmoreka [JOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,
MIPUMEHEHUE

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

IIpakTnueckas padora Ne 2 no

bubmmoreka [{OK

20 teme «Iloiyuenne coIIHON KUCIOTEI, 15.11
}.,.q . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 22.11 bubnmorexa LOK
P ’ ' https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB 2211 bubnuoreka [JOK
VIA-rpynmst ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN 29 11 bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
24 . 29.11
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KACIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA 06.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. 06.12 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brruncnenue maccoBoii 10U BBEIXOa 13.12 bu6mmoreka [JOK
MIPOAYKTA PEaKLUU ' https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB 13.12 bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U 20.12 bubmorexa LHOK
» HOIYH ' https://m.edsoo.ru/00adf004
MIPUMCHCHHE
IIpakTnueckas padora Ne 3 no
30 teme «llomydenne ammuaka 20.12 bubmorexa HOK
IS ’ ' https://m.eds00.ru/00adf180
W3YYCHHE ero CBOMCTBY
31 A3oTHas KucnoTa, e€ pusndeckue u 2712 bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX Eut 1IOK
HOJIMOTEeKA
32 0 i X 27.12
YODPEHHH. AHMUIHECKO® . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u
33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u 10.01 bubmmorexa [JOK
P o ' https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B
34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. 10.01 bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl ' https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B
35 pu z Ie[ gmﬂzecxie Y XUMUYECKHE 17.01 Bubmmorexa LIOK
p P He ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
O
36 KCUbI yriepoaa, X GU3ndeckue u 17.01 bubnuoreka [IOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

" bubnuorexa [JOK

37 YronpHas KUCIIOTa U €€ COJTu 24.01 httos://m.edsoo.ru/00ae006¢
IIpakTnueckas padora Ne 4 o

38 teme "[lomydeHue yriekuciaoro rasa. 24,01 bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O 31.01 brbmmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
. bubmuorexa [JOK

40 Kpemuwuii u ero coenuHeHUst 31.01 htts://m.edso0.ru/00ae080
IIpakTuyeckas padora Ne 5

A1 «Pemenne 3KcrepuMeHTaIbHbIX 07.02 bubnuoreka [IOK
3a7a4 1o Teme «Baxkuelniue https://m.edso0.ru/00ae0bf2
HEMETAIUIbI U UX COCTUHEHUSD)

KonTpoabHast padora Ne3 no teme
42 «Baxueime HeMeTauIbl U UX 07.02 bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01ast XxapakTepUCTUKA XUMUYECKIX
3JIEMEHTOB — METAJIOB.

43 Meramnyeckas CBSI3b U 14.02 bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMUYECKHE CBOWCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUN Psifl 14.02 bubmmorexa [JOK

HaHpH)KeHI/Iﬁ METAJIJIOB

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



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 ABHCHHSAM XHMUUYCCKUX PCAKITUMN 21.02 bubmorexa HOK
P peardiuy, ' https://m.eds00.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
bubmmoreka [{OK
46 II 21.02
OFATHE O KOPPOSHH METAILIOB https://m.edso0.ru/00ael278
bubmmoreka [{OK
47 28.02
[enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U 28,02 bubmuorexa [JOK
Kanus ' https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — 07.03 bubnuoreka [IOK
KaJIBIIUN ¥ MarHui ' https://m.edso0.ru/00ael15e8
bu6mmoreka [IOK
i 07.03
S0 BaxtHeHIIHe Coe/MHEHM KaTbIHs https://m.edsoo.ru/00ael5e8
51 O6o6nvleHI/Ie 1 CHCTEMaTH3aIlHs 14.03
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& 14.03 bubnuoreka [JOK
yCTpaHEHUs ' https://m.edso00.ru/00ae1886
IIpakTuyeckas padora Ne 6 1o
N . bu6mmoreka [JOK
53 teMme "JKECTKOCTH BOJBI U METOLI €6 21.03
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 ATIOMUHHK 21.03 bubmotera [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U 28.03 bubnuoreka [IOK
TUIPOKCHUIA ATTFOMUHUSA ’ https://m.edsoo.ru/00aelc64
56 Kenezo 28.03 bubmotera [JOK

https://m.edsoo.ru/00aeld86
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57

Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a
(1) u xenesa (I11)

11.04

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

58

O0001IEHHE U CUCTEMATU3ALIUS
3HAHUI

11.04

59

IIpakTnueckas padora Ne 7.
PCHICHI/IG BKCHepI/IMeHTaJII)HI)IX 3a1a4
o Teme «BakHeuIne MeTallIbl M UX
COCIUHCHHUS

18.04

bubmmoreka [{OK
https://m.edsoo.ru/00ae3de8

60

Boruncnenus no ypaBHEHUSAM
XMUMHUYECKUX PeaKlUid, eCI1 OJUH U3
peareHToB JaH B U30BITKE WU
COJIEP’KUT pUMecH. Beruncienus
MaccoBOM JIOJIU BBIX0J1a IPOAYKTa
peakuuu

18.04

bu6moreka [IOK
https://m.edsoo.ru/00ael 750

61

O00011eHNEe U CUCTEMATU3 AL
3HAaHUU

25.04

62

KonTpoabHasi padora Ne4 no teme
«Baxuenime MeTayuIbl U UX
COEIMHEHUSD

25.04

63

BemectBa u maTepuaisl B
MOBCEIHEBHOMH )KU3HU YEJIOBEKA.
XHUMHYECKOE 3arps3HeHUE
OKPY>KaIOILlel CPeIbl.

16.05

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

64

[TpomexyrouHas aTTecTanus
(TecTupoBaHue)

16.05

bubnuoreka [JOK
https://m.edsoo.ru/00ae4270

65

Ponp xumMuu B peUICHUun
OKOJIOTHYCCKHX l'[pO6J'IeM

23.05

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

66

PesepBHriit ypok. O600eHe 1

23.05

bu6mmoreka [JOK



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

CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00ae0dOa

67 PezepBubiit ypok. O0o0IeHNE U 1 bubmuorexa [IOK
CHUCTEMAaTH3alIUs 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O000IICHNE U 1 bubnuorexa [JOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Xumust: 8-i1 kinace ['abpuensin O.C., OctpoymoB WU.I'., Cnankos C.A. MockBa, AKIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBerieHne»
Xumus. 9 ki1 [N'abpuensu O.C.,.I".Octpoymos, C.A.CnaakoB «Xumus. 9 kinacc». Mocksa,

AxunonepHoe o6mectBo «M3narenscTBo «lIpocsemienne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

O.C.T'abpuensin. Pabouast Terpans no xumuu. 8-9 knacc. M., IIpocsemenne, 2022r.
O.C.T'abpuensin. KoHTposibHBIE U TPOBEPOYHBIEC PA0OTHI 10 XUMUU. 8-9 Kiacc. M.,
[Ipocsemenue, 2022r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Pocculickas anexkTpoHHas mKkoia

http://school-collection.edu.ru/
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