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IHHOACHUTEJDBHAA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBarelbHON TPOrpaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHusl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBEe (QeaepalibHON pabdouell MporpamMmsl
BOCIIMUTAHUA U C YUETOM KOHIICIINH MPENnofaBaHus yueOHOro npeamera «XuMus»
B 00pa3oBaTeIbHbIX opranuzanusax Poccutickoii denepanuu.

[Iporpamma mo xumuu 1a€T TPEACTaBICHUE O NENAX, OOIIeH cTpareruu
oOydeHMs, BOCHUTAHUS W Pa3BUTHUS OOYyYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
peamMeTa, yCTaHABIIMBAET o0s13aTeIbHOE MpeAMETHOE CoJIepKaHue,
peaycMaTpyBaeT paclpelieieHue €ro Io KilaccaM M CTPYKTYpPUPOBAHHUE TIO
paznenaM M TeMaM MPOrPaMMbl MO XUMHUHU, ONPEAENSCT KOJIMYECTBEHHBIC U
Ka4eCTBEHHBIC XapaKTEPUCTUKH coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYCHUST XUMUHM C  YYE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3¢M, JIOTMKM  y4eOHOTrO  TpoIecca, BO3PACTHBIX
0COOCHHOCTEH  OOydJarouuxcsi, OMNpeNeseT BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3yabpraraM oOydeHHs XMMHUHM Ha YPOBHE IieJiel M3y4yeHUs IpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHONW JESATENIbHOCTH OOYyYalolIerocsi MO OCBOEHUIO
y4eOHOTO0 coiepKaHusl.

3HaHME€ XHMHUHU CIY)KUT OCHOBOM Juisi (OPMUPOBAHUS MHUPOBO33PEHUS
o0Oyy4aroIerocs, €ro MpeacTaBIeHUd O MarepuajbHOM €IMHCTBE MHUPA, BAKHYIO
ponb WrpatoT (popMupyemMble XUMHEH MPEACTABICHHUS O B3aUMONPEBPAIICHUAX
SHEPTrUrd M 00 SBONIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TIOOATbHBIX
mpoOjieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEYSCTBA — CHIPHEBOH, IHEPTreTUYECKOM,
MUIIEBOU M SKOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3MPaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH  JUIsi  CaMOpasBUTHS U
dbopMHupOBaHUS KYJIBTYPHI TUYHOCTH, ¢€ 00mmel u PyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHHE MBIIIJIEHUS W TBOPUYECKHX CIIOCOOHOCTEU
oOyJaromuxcsi, HABBIKOB WX CAMOCTOSATEIBHOW  yd4eOHOW  JesATeIbHOCTH,
AKCIIEPUMEHTAJbHBIX M HCCIENOBATEIbCKUX YMEHUM, HEOOXOINMMBIX Kak B
MMOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBHON JEATETHHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETIOCTHOTO B3MVIsA/1a HA €MHCTBO MPUPOJIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (hOPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYalOIINXCS;



croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTUYECKOE
oOpazoBaHue 00y4aIOIIUXCS.

Jlanuble HampaBieHUss B OOy4YE€HHMHM XUMHHM OOECIEUMBAIOTCSA CHEIU(PUKOM
colepkaHusg  y4eOHOro  mpeaMeTa, KOTOPBIM  SBISETCS  MEeAaroruvyecku
aJanTUPOBAaHHBIM OTpaK€HUEM 0a30BOM HAYKH XMMHUHU HA ONPEICIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaroNUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHITUNA XUMHH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX TOHATHI
OpraHUYECKOU XUMHH.

CtpykTypa coaepkaHus TpOorpaMMbl 1O XUMHUHM C(POopMHUpOBaHA Ha OCHOBE
cucTeMHOro moaxona k e€ miydenuto. CojepikaHue CKJIaJbIBAETCA U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATHN O XUMHYECKOM
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYPHO OpPTraHM30BaHbl IO MPHUHIIUITY
MOCJIEIOBATEILHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHUYECKUX MPEACTaBICHUIN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunonnueckoro 3akoHa /JI. V1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHS O CTPOCHHMH aTroMa U XUMUYECKOH CBSI3U;

— TpeACTaBIeHUN 00 dIEKTPOIUTUYECKON JHCCOLMAIMM BEIIeCTB B
pacTBopax.

TeopeTnueckue 3HAHUSA pacCMarpUBAIOTCS HA OCHOBE SMIIUPUYECKHU
MIOJTYYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCA MOCIIEIOBATEIIBHO OT OJHOTO
YPOBHS K APYTrOMY, BBITIONHSA (PYHKIIMHA OOBSICHEHUS U IPOTHO3UPOBAHMUS CBOICTB,
CTPOEHUS U BOBMOYXKHOCTEW MPAKTUYECKOTO MPUMEHEHHS U TIOTYYEHUS] U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEACTABIEHUS O XUMMHUYECKOM COCTABIIAIONIEN HAyYHOW KapTUHBI MUpA B JIOTUKE
e€ CHCTEeMHON MpUPOAbl, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
METO/laM TO3HaHUA B Hayke. M3ydeHue XMMUU TPOUCXOAUT C MPUBICUCHHEM
3HAHUW U3 paHee H3YYEHHBIX Y4YEOHBbIX mpeaMeToB: «OKpyXKalolmui MUp,
«buonorus. 5—7 knacce» n «Pu3uKa. 7 Kiacey.

[Ipy wu3yyeHMH XUMHHM TOPOUCXOAUT (HOPMUpPOBAHME 3HAHUKW OCHOB
XUMUYECKOW HAyKH Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUECKOU
NEATeIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3amaua y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMBl XUMHUYECKUX
3HAHUM — BaKHEUIIUX (haKTOB, MOHATHI, 3aKOHOB M TEOPETHUYECKUX TOJIOKEHUM,



JOCTYIHBIX O0O0OOIIEHUII MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B
OpuoOIIEeHUH K HAaydYHbIM METOJaM TO3HAHWA TPU W3YYCHHH BEIIECTB W
XUMHAYECKUX PEAKIN, B (OPMHUPOBAHUM U PA3BUTHUHU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHHM B Y4YEOHO-IIO3HABATEIBbHOM M Y4eOHO-UCCIIEI0BATENbCKON
JEeSATENbHOCTH, OCBOCHHMM MpaBui 0Oe30macHOro oOpamlieHus ¢ BEIIeCTBAMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHHH XMMHUHM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs Ba)XKHOE
3HaYeHUE NPUOOPETU TaKue LEIH, KakK:

— (opmupoBaHHE MHTEJJIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY NPHUHSITHIO pEIICHUH,
CIOCOOHOM aanTUPOBaThCs K OBICTPO MEHSIOUIUMCS YCIOBUSM >KU3HH;

—  HampaBJIEHHOCTh OOyYeHHMs] Ha  CHCTEeMAaTH4yecKoe MpHOOIIeHHE
oOyyaromuxcsi K CaMOCTOSITENIbHOW MO3HABATEIbHOM JeATEIbHOCTH, HAyYHBIM
MeTOoZaM TO3HaHUs, (HOPMHUPYIOLUIUM MOTHBAIMIO U PA3BUTHE CHOCOOHOCTEH K
XUMUU;

— obecrnieueHne yCIOBU, CTOCOOCTBYIOMIMX MPUOOPETEHUIO 00yUYaIOIIUMHUCS
OMbITa PAa3HOOOPA3HON MEATETLHOCTH, MO3HAHHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHLIMH), MMEIOUINX YHUBEPCAJIBHOE 3HAUYE€HUE IS
pa3IMYHBIX BUAOB JESATENBHOCTH;

— (¢opmupoBanue oOmiel (QYHKIMOHAIbHOM UM €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM 4YHUCJI€ YMEHUH OOBSICHATH U OLIEHUBATh SIBJICHUS
OKPY’KaIOILIEr0 MHUpa, HCIOJb3ysd 3HAHUS U OMNbIT, NOJIYYEHHBIE INPU H3yYEHUH
XUMUH, TPUMEHATh HUX IpPH pEIIEHUH MpoOJieM B MOBCEAHEBHOM JKM3HH U
TPYIOBOU AEATEIbHOCTH;

— (¢opmupoBaHME€ Yy OOyYaroIIMXCsl TyMaHHUCTHYECKHUX OTHOIICHUH,
NOHMMAHUSl LEHHOCTH XUMHUYECKHX 3HAHUM JJIs BbIPAOOTKH 3SKOJIOTHMYECKH
1enecoo0pa3Horo MoBeNEHUsT B OBITY M TPYIOBOH JAESITEIBHOCTH B IENAX
COXPaHEHHUsI CBOETO 3/10POBbsl M OKPYKAOLIEH IPUPOJHOMN CpEbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOGWMIsl U HAMpaBICHHOCTH JajbHeHIIero
oOydJeHMS.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctasnseT 204 yaca: B 8 kinacce — 102 yaca (3
yaca B HeJento), B 9 kimacce — 102 ygaca (3 yaca B Hezeunio).



COAEPKAHUE OBYYEHMUA

8 KIIACC

IlepBoHauyabHbIE XUMHYECKHE MOHATHUS

[Ipenmer xumun. Posib XMMHUM B KU3HHU 4Ye€JIOBEKa. XHWMHUS B CHUCTEME HayK. lena u
BemiecTBa. Du3nueckue CBOMCTBA BELIECTB. ArperaTHoe COCTosHuE BemecTB. llonsatue o
MeTo/IaxX Mo3HaHus B XuMuu. Yucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: cMecel.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE 3JeMEHTbl. CHUMBOJBI XUMHUYECKUX DJIEMEHTOB.
[IpocTeie U ciioXKHBIE BelecTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumunueckas (opmyna. BaleHTHOCTh arOMOB XHMHYECKHX DJIIEMEHTOB. 3aKOH
NMOCTOSIHCTBA  cocTaBa BemecTB. OTHocuTenbHasg aroMHass Macca. (OTHOCUTENbHAs
MOJIEKYJISIpHAsA Macca. MaccoBasi J0JIsi XUMHYECKOTO JIEMEHTA B COSIMHEHUH.

KonnuectBo BemectBa. Mosb. MomsipHass macca. B3auMOCBsA3b KOJIUYECTBA, MAcChl U
Yucia CTPYKTYPHBIX €IUHHUIL BerlecTBa. Pacuérel o hopmMynamM XUMUYECKUX COCTMHEHUH.

dusznyeckrue M XUMHYECKHE SIBICHUA. XHUMHUYECKas peakuus ¥ e€ NMPU3HAKU. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XHMHUYECKkHe ypaBHeHus. Kiaccudukamus XAMHYECKUX
peakiuii (CoeMHEHs, Pa3JIOKEeHUS, 3aMeIIeHUs, 0OMEHa).

Xumuueckuil IKCnepumeHm:

3HAKOMCTBO C XHMHUYECKOW MOCYI0M, paBWJIaMu paboOThl B jJabopaTopuu U NMpuéMamu
oOpatieHus ¢ J1abopaTOpHbIM 00OPYIOBaHUEM, U3yUYE€HHE M ONMHCaHuE (PU3NYECKUX CBOMCTB
00pa3lioB HEOPraHWYECKHX BEIIECTB, HaOMOneHne (HU3NUYecCKuX (IUIaBJIEHUE BOCKA, TasHHUE
JbJa, paCTUPAHUE caxapa B CTyIKe, KUIIEHUE U KOHAEHCALHUs BOAbI) U XUMUUYECKUX (TOpEHHE
CBEYM, IPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJEHCTBHE MeJa C KHUCJIOTOM) SIBJIICHUI,
HaOJI0ICHUE U ONTMCAaHKE MTPU3HAKOB MTPOTEKAHMS XUMUUYECKUX PEaKInil (pa3iokeHue caxapa,
B3aMMOJICHCTBUEC CEPHOM KHCJIOTBHI C XJIOpHUAOM Oapus, pasioxenue ruapokcuaa meau (1)
IIpY HarpeBaHWH, B3aMMOJIeHCTBHUE kene3a ¢ pacTtBopoMm cor menu (I1), nzydenue crmocobon
pasneNneHusl CMeceil: C MOMOIIbI0 MarHuTta, (UIBTPOBAHHUE, BBHIMAPUBAHKE, NUCTUIUISAIUS,
xpomarorpadus, TpPOBEICHUE OYUCTKU IIOBAPCHHOW CONM, HAOJIIONEHUEe W OINHUCAHHE
pE3YJIBTaTOB MPOBEJACHUS OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS! MAacChl, CO3/IaHHE
Mojielie MOJIeKyI (IIapOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cMech ra3zoB. CocraB Bo3ayxa. Kuciaopon — 35meMeHT M MPOCTOE BEILIECTBO.
Haxoxnenve xkuciopoma B Tpupone, (Qu3Myeckne M XUMHYECKHE CBOWCTBA (pEaKIuu
roperusi). Okxkcunbl. [Ipumenenue xkuciaopoma. CmocoObl MOMy4YeHUS KHUCIOpoAa B
naboparopuu U NpomeiieHHOCTH. KpyroBopot kuciopoaa B npupojae. O30H — aqioTponHas
Moau(pUKAIUSA KHCIOPOIA.

TemoBoit 3 PeKkT XuUMHUECKOW peakluuH, TEPMOXMMHUYECKHE YpaBHEHUS, JK30- H
SHIOTEpPMUYECKUE peakiuu. TOmIMBO: yrojib M METaH. 3arpsi3HEHUE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIOA.

Bonopon — »neMeHT W mpoctoe BemecTBo. HaxoxkaeHue Bogopoaa B IMPUPOJE,
du3nUecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoayueHus. KUclioThl U comu.



Mornsipabiii 00bE€M Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHHSIM.

Qdusnyeckue cBomcTBa BoAbl. Boma kak pactBopurenb. PactBopbl. HachllieHHblE U
HEHACBIIIEHHbIE PAcTBOpBI. PacTBopuMOCTH BemIECTB B BoJe. MaccoBas J0JisI BEIIECTBA B
pactBope. XUMHUYECKUE CBOMCTBA BOJbI. OCcHOBaHUs. Poilb pacCTBOPOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OxpaHa M OYMCTKA
MIPUPOIHBIX BOJI.

Knaccuduxamus Heopranumdeckux coenuneHuii. Oxcunbl. Kiaccudukaiuss OKCHIOB:
coneoOpasytouiue (OCHOBHbIE, KHUCJIOTHblE, am(OTepHblE) U  HEecoleo0pa3yIolue.
Homenknarypa oxcumoB. Dusznueckue M XUMHUUYECKHE CBOWCTBA OKCHUAOB. [losmyuenue
OKCH/IOB.

OcHoBanus. Knaccudukanus ocHoOBaHWN: MIENOYM U HEPACTBOPUMBIE OCHOBaHHS.
Homenknarypa ocHoBanuil. OU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHuW. [lomyuenue
OCHOBaHMH.

Kucnorel. Knaccuduxkanus kucior. Homenknarypa kucinor. @u3ndeckue U XUMUYECKue
cBomcTBa KUCIOT. Psaa aktuBHOCTH MeTaiuioB H. H. beketosa. [lomyuenue kucior.

Conu. Homenkiarypa coneil. @u3nyeckue U XuMU4YeCcKue cBoicTBa cosei. [lonydyenue
coJIei.

I'eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCMHEHUMN.

Xumuueckuil IKCnepumeHm:

KaueCTBEHHOE OIpe/ieNIeHHEe COlepKaHMUs KUCIOpOo/ia B BO3/AyXe, MOJydeHue, COOMpaHue,
pacno3HaBaHWE W U3YYE€HHE CBOWCTB KHUCJIOpOJA, HAOIIONEHHE B3aUMOJEHUCTBUS BEIIECTB C
KHACJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS U MPEKpAIleHUs TOpeHus (moxapa), 03HaKOMJICHHE C
oOpa3llaMi OKCHUJIOB M OINKCAHME WX CBOMCTB, MOJYy4YEHUE, cCOOMpaHHe, paclo3HABAHHE U
H3ydeHHE CBOMCTB Bomopona (ropeHue), B3aumojaciicTBue Bogopoma ¢ okcumom meau (1)
(BOBMOXKHO  HCTONB30BaHHWE  BHJAEOMATEpHUalioB), HaOmojeHHe O0OpasloB  BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, TPUTOTOBJICHUE PAacTBOPOB C  ONPEACIEHHOW MAacCOBOW  JIOJIEH
PacTBOPEHHOTO BEIECTBA, B3aUMOJICMCTBUE BOABI C MeETaulaMu (HaTpueM MU KaJlbLIEM)
(BOBMOXKHO HCTIOJB30BaHUE BHUJACOMATEPUANIOB), UCCIENOBAHUE OOpA3IOB HEOPTaHHMUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOICHUE M3MEHEHHUS OKPACKH WHAMKATOPOB B pacTBOpax
KUCJIOT W IeJiouei, uzydeHue B3ammoneiictBus okcujpa meau (ll1) ¢ pactBopom cepHoi
KUCJIOTBI, KHUCJIOT C METaJUlaMH, PEaKUUMWd HEeUTpajau3alrH, IOJy4EeHHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHCHHME OJHOIO MeTauia JAPYyrMM W3 pPacTBopa COJU, PEUICHHE



Ilepuonuueckuin 3akoH. Ilepuoguueckass cucremMa XuUMHUYECKuUX odemeHtos [[. .
MenpeneeBa. KoporkonepuonHas W JiauHHonepuoaHas ¢opMmbl [lepuoguueckoil CUCTEMBI
xumuuyeckux sneMeHtoB . WM. Menneneesa. Ilepuonst u rpynmbl. DuU3nyecKuil CMBICT
MIOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOJA U IPYIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX saep. W3oromel. OnekTpossl. CrpoeHue
AIIEKTPOHHBIX 000JI04eK aTOMOB mepBbIX 20 XuMuUyeckux »siaeMeHToB Ilepuonuueckoit
cucremsl [[. 1. MenneneeBa. XapakTepuCTUKAa XUMHAYECKOTO 3JIEMEHTA 110 €r0 MOJ0KEHUIO B
ITepnonuueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJNINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U IIEPUOJIAM.

3nauenue lleprnogunueckoro 3akoHa u [lepuonnueckoil CUCTEMBI XUMUYECKUX AIIEMEHTOB
JUI pa3BUTHS HaykKu U npakTuku. [{. 1. MenneneeB — yu4€HbIN U TpaKIaHUH.

XAMHU4YeCKass  CBA3b. KoBanentnas  (momsipHas ¥ HENoJsipHasi)  CBA3b.
DNEKTPOOTPULIATEIBHOCTD XUMUYECKUX 2JIEMEHTOB. MIOHHAas CBA3b.

Crenenb okucieHusa. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccel
OKHUCJIEHUS W BOCCTAHOBJIEHUA. OKHUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuil IKCNEPUMEHM

U3ydeHue o0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJACUCTBHE THIIPOKCHAA
MHKA C PacCTBOpPaMMU KHCJIOT W IIEJI0YEN, IPOBEICHHUE OMNBITOB, MILTIOCTPUPYIOLIUX TPUMEPHI
OKHCIIUTEIBbHO-BOCCTAHOBUTEBHBIX PEAKLHN (TOPEHHE, PEAKIUH PA3JIOKEHUS, COCIUHEHNUSA).

Meostcnpeomemmnnie ceéa3u

Peanuzanust MeXIpeAMETHBIX CBSI3€M NPHU U3YYEHUU XUMUHU B 8 KJIACCE OCYIIECTBISAETCS
yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaKk W TMOHSATHUH,
SIBJISIFOIIIUXCS] CHCTEMHBIMM TSI OTJICJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 1IUKIIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSATHUS: HAaydHbIH (AKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaiaM3, CHUHTE3, KilacCUpUKalUg, TNEPUOAUYHOCTh,  HAOIIONEHHME,  HKCIEPUMEHT,
MOJIEIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®dusuka: Mmarepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
pPaZloOaKTUBHOCTb, MOJIEKYNA, AJIEKTPUUYECKUI 3apsjl, BEIIEeCTBO, TElO0, 00bEM, arperaTHoe
COCTOSIHUE BEILECTBA, T'a3, PU3NUECKUE BEIMYUHBI, €AMHULIBI U3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE361, ColHIIE.

buonorus: horocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpasibl, TOpPHbIE TOPONbI, TOJE3HBIC
HCKOIIa€MBbIE, TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC
BemrecTBo ¥ XUMH4YeCKasi peaKmus
[Tepuonnueckuii 3akoH. Ilepuommueckas cucrema XuMH4eckux »diaemeHtoB /[l .
Mengeneea. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKUX
3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, KM, KaJIbLHUS U UX COCAUHECHUNW B COOTBETCTBUH C
MOJI0KEHUEM BJIEMEHTOB B [ leproudecKkoil CUCTEME U CTPOCHUEM MX aTOMOB.



CrpoeHne BemiecTBa: BHJBI XUMHUYECKOM CBS3H. THIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWMCTB BELIECTBA OT THUMNA KPUCTAIMYECKOM PEIIETKU U BUJIA XUMUYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XMMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3JINYHBIM KJlacCaM HEOPTraHWYECKUX COCIMHEHUW, TEHETUYECKAs
CBSI3b HEOPTaHMYECKHUX BEILIECTB.

Knaccudukanus XuMu4eckux peakiuil Mo pa3iMyHbIM MPU3HaKaM (110 YUCITY U COCTaBYy
YYaCTBYIOUIMX B PpEaKIUU BEUIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 H3MEHEHMIO CTENeHeu
OKHUCJICHHUS] XUMHYECKUX BJIEMEHTOB, MO 00OpaTUMOCTH, MO YYAaCTHIO Karajlu3aropa). JDK30- U
SHIAOTEPMHUUYECKHE PEAKLNN, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu XxumMudeckor peakiuu. [ToHsiTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loHsATHE O TOMOrE€HHBIX U TE€TEPOreHHbIX peakuusx. [loHsTue o
karanuse. lloHsTne o XumuyeckoM paBHOBecHU. DAKTOPHI, BIMSIOIINE HA CKOPOCTH
XUMHUYECKOW PEAKIUU U MOJIOKEHNE XMMUYECKOTO PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE PEAKIMK, JJIEKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENBHOM peakuuu. CocTaBleHUE YPaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCTOIB30BAHMEM METO/IA 3JIEKTPOHHOI0 OanaHca.

Teopust IEKTPOTUTUUECKONW JUCCOUMALNN. DIEKTPOIUTHI U HEIJIEKTPONUThL. KatnoHsl,
AHUOHBI. MexaHu3M AUCCOLMAIMUA BEUIECTB C Pa3IMYHBIMU BUIAAMH XHMHUYECKOU CBSI3H.
Crenenb auccounanuu. CuiabHbIE U c1a0ble AIEKTPOIUTHI.

Peakiuu voHHOro oOMeHa. YCIIOBUSI MPOTEKAHMS peaKIuii HOHHOTO OOMEHa, MOJHBIE U
COKpalIEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBolicTBa KHUCIOT, OCHOBAaHUW U COJIEH B CBETE
NpeCTaBICHUN 00 AIIEKTPOIUTUYECKON auccouuanuu. KadecTBeHHBIE peakIMi HAa HMOHBI.
[TonsiTHE O TUAPONU3E CONEH.

Xumuueckuit IKcnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKUX BEIIECTB —
METAJJIOB W HeMeTauioB (Tpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHaa HATPHUSA),
UCCJIEZIOBAHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKOW pPEaKUUU OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, HCCIEI0BaHHUE IEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, Mpoliecca JUCCOLUAIIH
KHCJIOT, LIeJIoueld M cosied (BO3MOYKHO HCIIOJIB30BAHUE BHJIEO MAarepuajioB), MPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONTUX MPU3HAKK MPOTEKAHUS PEaKIMii HOHHOTO oOMeHa (00pa3oBaHMe
OCaJKa, BBIJEIECHUE Tra3a, OO0pa30BaHUE BObI), OMNBITOB, WIUIIOCTPUPYIOIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKkuid (TOpeHUe, peaki pas3ioKeHUs, COSIUHEHNUS ),
pacrno3HaBaHWE HEOPTaHMYECKUX BELIECTB C MOMOLIBIO KAYECTBEHHBIX PEAKUUKA HA HOHBI,
pEILICHUE HKCIEPUMEHTAJIBHBIX 3a/a4.

HemeTtaJiibl M MX COeIMHEHUS

OO6mrast xapakTepucTuka TamoreHoB. OCOOCHHOCTH CTPOCHHUS arOMOB, XapaKTEpHBIC
crenieHd okucieHuss. CTpoeHne M (U3HUECKHE CBOWCTBA MPOCTBIX BELIECTB — T'AJIOTEHOB.
XUMHUYECKHE CBOWCTBA Ha MpUMEpEe XJopa (B3aUMOJCUCTBUE C MeTajlylaMU, HEMETalUlaMu,
menoyamu).  XnopoBomopod. ConsiHas KUCIOTa, XUMUYECKHME CBOWCTBA, IMOJy4YEHHE,



npuMeHeHune. JlelcTBhe XJopa M XJIOPOBOAOPOAA HAa OpPraHu3M 4YelloBeKa. Bakueimue
XJIOPUBI U UX HAXOXKJCHUE B MPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHSI ATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U Qpu3nyeckne CBOMCTBA MPOCTHIX BEIIECTB —
KHCIJIOPOZia U cepbl. AJTIOTPONHbIE MOAU(UKALIMKM KHCIOPOAA U Cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBoaOpO, CTpoeHHE, (PU3HUECKUE U XUMUYECKHe CBOMCTBA. OKCHIBI CEpbl Kak
MPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIOTa, GU3NUECKUe U XMMUYECKHUE CBOICTBA
(obmme kKak NOpeacTaBUTENsl Kiacca KHUCIOT U creuuduueckue). XUMHUYECKUE pPEaKlUH,
JeXalllie B OCHOBE MPOMBIIIJIEHHOrO crnoco0a MoMy4eHus cepHoil kucnotel. Ilpumenenue
cepHoii kucaoThl. ConM CepHOM KHUCIOThI, KAaueCTBEHHAs peakuuss Ha Cynb(paT-HoH.
Haxoxnenue cepel U €€ coeuHEHU B npupone. XUMHUYECKOE 3arpsi3HEHUE OKpPYKarollen
Cpellbl COEIMHEHUSAMH cepbl (KUCIOTHBIE JIOXKIHM, 3arpsA3HEHHe BO3AyXa M BOJIOEMOB),
CrocoO0bl €ro NpeoTBpaICHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUSA. A30T, paclpoCTpaHeHHEe B Mpupoae, (usmyeckue u
XuMH4eckue cBoiictBa. KpyroBopor azora B mpupome. AmMMuak, ero (QuMvyeckue u
XUMUYECKHEe CBOMCTBA, MoNyuyeHHe W mpuMeHeHue. Coimu aMMOHUS, MX (PuU3MUECKue |
XUMUYECKHNE CBOMCTBA, MpUMeHeHHe. KaduecTBeHHas peakiiusi Ha MOHBI aMMOHHS. A30THas
KHCTIOTa, €€ MoiydyeHue, PU3nyecknue U XMMHUYEeCKue CBOMCTBa (00Iue Kak MpeCTaBUTENs
KJlacca KUCIoT U crienuduueckue). Mcnonap3oBaHue HUTPATOB U COJIe aMMOHUSI B KaueCTBE
MUHEPAIbHBIX yIOOpeHHil. XUMHUYECKOe 3arpsi3HEHHE OKpYKaloIIeW Cpelbl COeIUHEHUSIMHU
azoTa (KUCJIOTHBIE JIOKIH, 3arpsi3HEHHWE BO3[yXa, NOYBBI M BogoéMoB). Docdop,
amoTponHeie  Monudukamuu Qocdopa, duznueckue U XUMHUYECKHEe cBoMcTBa. OKCUI
dochopa (V) u dochopnas kuciora, GU3MYECKHE M XHMHYECKHE CBONCTBA, IOITYYEHHUE.
Hcnons3zoBanue ¢pocdaToB B KauecTBE MUHEPATBHBIX YI0OPESHHIA.

O6mas xapakrepuctuka 37meMeHToB |V A-rpymmbel. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCICHUA. YTIIEPOl, alJIOTPOIHbIE MOAU(PUKAIINU, PACTIPOCTPAHEHHE
B mpupozae, Gu3NUecKue U XUMHUUYECKHe cBoicTBa. AncopOuusa. Kpyrosopor yriepona B
npupone. OKcuapl yrieposaa, X (Gpuanyeckue U XUMHUUECKUE CBOMCTBA, JACHCTBUE HA KUBBIC
OpraHU3Mbl, MOJIYYCHHE U NMPUMEHEHHE. DKOJIOTHYECKHUE MPOOIEMbI, CBI3aHHBIE C OKCHUIOM
yrepoaa (1V), rumoresa ri106aIpbHOT0 MOTEIUICHUS KJIMMaTa, MTApHUKOBBIA 3G (PekT. YrompHas
KHCIIOTa U €€ COolM, X (PU3MYEeCKHe U XUMUYECKHE CBOWCTBA, MOJNYYCHHE M TPUMCHEHHE.
KauectBenHnast peakinusi Ha kapOoHaT-MOHBI. Vcnonb30BaHue kapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35IMCTBE.

IlepBoHavyanbHbIe MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCAUHEHMSIX YyIiepojia
(MeTaH, STaH, STWJIEH, alETWIEH, 3TaHON, NIHUIEPHUH, YKCycHas Kucinorta). llpuponnsie
WUCTOYHUKH YIJICBOIOPOAOB (Yroib, MPUPOMHBIN Ta3, HE(PTh), MPOAYKTH HX MEpepadOTKH
(6eH3uH), X poOiab B OBITY W TPOMBINUIEHHOCTH. [loHATHE O OHONOTHYECKH BaXXHBIX
BEILIECTBAX: JKUpaX, OelKax, yIieBoJlaX — W UX pOJIM B KM3HU 4YeloBeka. MarepuaibHOe
€IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCAUHEHUN.



Kpemuuii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJYy4Y€HUE M TMPUMEHEHUE.
Coenunenusi kpeMHusi B mpupoge. O6mme npencraBieHuss o6 okcuae kpemuus (1V) u
KpeMHueBOM kuciore. CUIUKAThl, HUX WCHOJIL30BaHUE B OBITY, B TMPOMBIILICHHOCTH.
Baxueiiue cTpouTenbHble MaTepUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH, >KeIe300€TOH.
[IpoOneMbl 0€30MacHOrO0 HCHOMB30BAHUSL CTPOUTEIBHBIX MaTepHaloB B IOBCEIHEBHOM
KU3ZHU.

Xumuueckuit IKCnepumenm:

H3y4yeHre o0pa3iioB HEOPTraHUUECKUX BEIIECTB, CBOMCTB COISTHON KUCIIOTHI, TPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOCHUE IPU3HAKOB UX MIPOTEKAHUs, OMBITHI,
oTpakaroliue GU3NIecKue U XMMHUYECKHE CBOMCTBA TAJIOTEHOB U UX COEIUHEHUM (BO3ZMOMXHO
UCITIOJIb30BAHUE BHUEOMATEPUAIIOB), O3HAKOMIICHHE C 00pa3laMu XJOPHUJOB (TajJOTeHHUIOB),
O3HAaKOMJICHHE C of0pa3mamMu cepbl U €€ COCOUHEHMSIMU (BO3MOXKHO HCIIOJIb30BaHUE
BUJIeOMATEpHUaioB), HaONIOAEHUE Tmpoliecca OOyIIMBaHHWS caxapa Toj JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCJIOTHI, HM3yUYCHHE XHUMHUYECKUX CBOWCTB pa30aBICHHOM
CEepHOM KHCIJIOTHI, TPOBEACHUE KAueCTBEHHOW peakiuu Ha Cylb(aT-uoH U HaOIIOICHUE
npu3HaKa e€ MpoTeKaHus, O3HaKOMJIEHHE ¢ (PU3MUEeCKUMH CBOMCTBaMHU a30Ta, Gocdopa u ux
coeMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHCOMATepUalioB), oOpas3laMu a30THBIX W
dbochopHbIX ynoOpeHUl, mNoOJydYeHUEe, COOMpaHHE, pPACTO3HABAHME WM W3YyUYCHHE CBOMCTB
aMMHMaKa, MPOBEJCHNE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢oc]ar-uoH U U3ydeHue
OPU3HAKOB HMX MPOTEKAHMs, B3aUMOJECHCTBHE KOHLUEHTPUPOBAHHOW a30THOW KHUCJIOTHI C
MeZIbIo (BO3MOXKHO MCITOJIb30BAHKME BUIEOMATEPHAIIOB), U3YUEHHE MOJIENIEeH KPUCTAIINUECKUX
pem€Tok anMasza, rpadura, ¢ywiepeHa, O3HAKOMJIEHHE C TMPOLEeCcCOM  afcopOIuu
PAcTBOPEHHBIX BEILIECTB aKTHUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOrasa, MOIYYEHHUE,
coOupaHue, paclo3HaBaHME€ W U3YYCHHE CBOWCTB YIIEKHUCIOro Tas3a, MpPOBEACHHE
KQueCTBEHHBIX peakIMii Ha KapOOHAT W CHUJIMKAT-MOHBI M U3YyUYCHHE NPU3HAKOB UX
OPOTEKaHUsl, O3HAKOMJIEHHWE C TMPOAYKIMEH CHUIMKATHONM HPOMBIIUIEHHOCTH, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3314 M0 TeMe «BaxkHeline HeMeTaulbl U UX COEAUHEHUSD.

MeTanjibl M UX COeAMHEHUS

OOmiast xapakTepUCTHKAa XUMHYECKUX ODJIIEMEHTOB — METAJJIOB HAa OCHOBAHUU UX
nonoxxeHus: B Ilepuomnueckoit cucreme xumuuyeckux snaemeHtoB J[. M. Menpgeneera u
ctpoeHusi aromoB. CTpoeHue MeTauioB. MeTamnnueckass CBSI3b W MeETaJuIM4ecKas
KpUCTAJNINYECKasl pelI€TKa. DIEKTPOXUMUUYECKUN psAll HAIpPsDKEHUN MeTauioB. OU3NUecKue
U XUMHUYECKHE CBOWCTBa MeTaiuioB. OOmue crmocoObl monmydeHus meTamioB. [lonstue o
KOPPO3UH METAJIJIOB, OCHOBHBIEC CIIOCOOBI 3alIUTHI MX OT Koppo3uu. CruiaBbl (CTasb, YyTyH,
TIOpaTIOMUHUN, OpOH3a) ¥ X TPUMEHEHUE B OBITY U MPOMBITIUICHHOCTH.

[I{esrounbIe MeTaIUTBL: MONIOKEHNE B [leproguyeckoil cUCTEME XMMHUYECKUX DJIEMEHTOB
J. . MeHgeneeBa, CTpOCHHME HMX AaTrOMOB, HaxOXJaeHuWe B mnpupone. Dusnueckue u
XUMUYECKUEe CBOMCTBa (Ha mpumepe HarTpusi U Kaius). OKCHAbl U TUIPOKCUILI HAaTpUSl U
kanus. [[puyMeHeHne nea09HbIX METAJJIOB U UX COCIMHEHUN.

[[lenoyHo3emenbHBIE METAJUIBI MAarHui W KajdblMH: ToJoxeHue B llepuomuueckoit
cucreme xumuueckux sneMmeHToB J[. M. MeHneneeBa, CTpOCHHE MX aTOMOB, HAXOXKJICHUE B



npupoge. Pusndeckue 1 XMMUYECKUE CBOMCTBA MAarHus M Kajbliusa. BaxkHenmme coeIuHEHUs
KaJIbIUS (OKCU, TUIPOKCU, coiin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxkenune B Ilepumonnueckoit cucremMe xumuueckux aemeHtoB JI. M.
MenneneeBa, CTpOCHUE aTOMa, HAaXOXKJAeHUE B mnpupone. DPU3MUECKHE U XUMHUYECKHUE
cBOMCTBa anoMuHUs. AMGOTEpHBIE CBOMCTBA OKCUJIa U TUJPOKCUA aTFOMUHHUSL.

Kenezo: mnonoxkenne B llepuopmueckord cucTeEME XUMHUUYECKHX dneMeHToB [[. .
MenpeneeBa, CTpOCHME AaToMa, HaxoxJaeHue B mpupone. Dusznueckue U XUMHAYECKUE
cBoicTBa >kenesza. Okcunpl, ruapokcunbl U conu xenesa (ll) u xeneza (l11), ux cocras,
CBOMCTBA U MOJIYYCHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE C O00pa3llaMd METaJJIOB W CIUIAaBOB, MX (PU3MUECKUMH CBONCTBAMH,
U3y4YeHUE PE3YJAbTATOB KOPPO3UU METAJIOB (BO3MOKHO MCIOJB30BAaHUE BUJICOMATEPUAIIOB),
O0COOCHHOCTEN B3aMMOJEUCTBUSI OKCHUJA Kajdbllud W HaTpusi C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHUAIOB), HCCIEAOBAHUE CBOMCTB JKECTKOW BOJIBI, Mpolecca
TOpeHus jkejie3a B KHUCIOpojae (BO3MOXKHO HCIOJB30BAaHUE BHJICOMATEPHAIOB), MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKIMN HA MOHBI: MarHUsl, KaJIbIUs, AJIIOMUHUS, [IUHKA, KeJe3a
(1) u xene3a (I11), mequ (11), HaOMrOMEHUE W OMKMCAHKE MPOLIECCOB OKPAIMBAHUS IJIAMCHH
MOHAMU HaTpHs, Kajdus U Kajablug (BO3MOXHO HCIIOJIB30BAaHUE BHUEOMATEPHATIOB),
uccienoBanue aMmGOTEPHBIX CBOMCTB THAPOKCHUIA AIIOMUHUS U TUJIPOKCHIA [IMHKA, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHelmme MeTaibl ¥ UX COETUHEHUS.

XuMHA U OKPYKAIIAs cpeaa

BemecTBa 1 Marepuaibl B IOBCEAHEBHOM KU3HU Y€JIOBEKA. be3onacHoe UCOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuid B ObiTy. [lepBasg momompb Nnpu XUMHUYECKHX OXKOTax H
OTpAaBIICHUSIX.

XHWMHYECKOE  3arpsA3HEHHE  OKpykKawoumed cpeapl  (IpeneiibHas — JOIMycTHUMAas
KOHIIEHTpaIus BemiecTs, nanee — [1/1K). Pons Xxumuu B perneHnn 3KOJIOrHIeCKUX MpooieMm.

Xumuueckuit IKCnepumenm:

U3y4eHHne 00pa3IoB MaTepraioB (CTEKIIO, CTUIaBbl METAJIIOB, MOJIMMEPHBIE MaTepHabl).

Mescnpeomemmuoie ceasu

Peanuzanust MeXIpeaAMETHBIX CBSI3€H MPU U3yUEHUU XUMUU B 9 KJ1acce OCyIIeCTBIsAETCS
yepe3 HCIOJMb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHATHUH,
SIBJISIFOIIIMXCS] CHCTEMHBIMU JJISI OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 1IUKIIA.

OOuue ecTecTBEHHO-HAy4HbIC MOHSTHUS: HAy4yHbI (DaKT, TUIOTEe3a, 3aKOH, TEOpus,
aHaiaM3, CHUHTE3, KiIacCUpUKAlWsi, TEPUOANYHOCTh, HAOTIONEHHWE,  DKCIEPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHHE, MOJeb, SBICHUE, TMAPHUKOBBIA J(P(HEKT, TEXHOIOTHS,
MAaTepUAJIBI.

@dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIbI,
PaIHOAaKTUBHOCTb, MOJICKYJa, OJJIEKTPUYECKUN 3apsi, NTPOBOIAHUKH, MOJYIPOBOAHUKH,
JUAJICKTPUKH, (OTORIEMEHT, BEIIECTBO, TEI0, 0OBEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pPacCTBOPUMOCTh, KPUCTAJUIMYECKass pEIIETKa, CIUIaBbl, (PU3MUYECKHUE BEIIUYUHBI,
€IVHHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE€37b1, CONHLIE.



buonorus: ¢gorocunTes, npixanue, 6uocgepa, F3KOCHUCTEMA, MUHEPAJIbHBIE YIOOpEHMUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIESCTRA.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE MOPOABL, MOJIE3HBIE HCKOIIA-
eMble, TOIUTMBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3ylAbTaThl OCBOEHUS IMPOTPAMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUS
JOCTHTAIOTCSI B XOlA¢ OOyYeHHMs XWMHM B €IWHCTBE Y4YeOHOM HM BOCIHTATEILHOMN
JESATENHPHOCTH B COOTBETCTBUU C TPATUITMOHHBIMH POCCUHUCKHUMH COIMOKYJIBTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, NMPUHATBIMH B OOIIECTBE IMpaBUIaMU U HOpPMaMu
MOBEJICHUSI M CIIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS, CAMOPA3BUTH W COLMATU3AIUN
00y4aronuxcs.

JIMYHOCTHBIC PE3YIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOACTBOBATHCS
CUCTEMOW MO3UTHBHBIX IIEHHOCTHBIX OPUCHTAIIUI U PACIIUPEHUE OTBITA ISATSILHOCTH Ha €€
OCHOBE, B TOM YHCJIEC B YaCTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMSA

IICHHOCTHOTO OTHOIICHHSI K OTCYCCTBEHHOMY KYJABTYPHOMY, HCTOPUYCCKOMY H
HAyYHOMY HACJICAMIO, MIOHUMAHUS 3HAYCHUS XMMHUYECKON HAayKHW B JKU3HH COBPEMEHHOTO
o01ecTBa, COCOOHOCTH BIIAJETh JOCTOBEPHOUN MH(POPMAIIUEH O MEPEIOBBIX JOCTHKCHUIX U
OTKPBITHUSX MUPOBOH 1 OTCUECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
yCTPOICTBE MUpPA U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

NpPEACTAaBICHUS O COIMAIBHBIX HOpPMaxX M TpaBHJIaX MEXKIMYHOCTHBIX OTHOIIEHUHN B
KOJUICKTUBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, y4eOHO-
MCCIIEIOBATENILCKOM, TBOPYECKOM ®W JPYrUX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JACSITETLHOCTH TPU BBIMOJHEHWW YYEOHBIX, IMO3HABATEIIBHBIX
3a/a4, BBIMOJIHEHUM XUMHUYCCKUX OKCIIEPUMEHTOB, CO3JaHUH YYEOHBIX IPOCKTOB,
CTpeMJICHHSI K B3aUMOIIOHUMAHWIO W B3aMMOIIOMOIIM B TMpOIecCe J3TOW y4eOHOM
JESTELHOCTH, TOTOBHOCTH OIICHHBATH CBOE IOBEJCHWE M IOCTYIKH CBOMX TOBapHINEH ¢
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHHUS

MHPOBO33PEHYECKHE TIPEJACTABICHUS O BEIIECTBE MW XHUMHYECKOHW peaKIui,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M COCTABIISIONIME OCHOBY JIJIS
MOHUMAaHUS CYIIHOCTH HAy4yHOW KapTUHBI MHpa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOABI, B3aUMOCBS3SX YEIIOBEKa C TPHUPOTHON CpPEmoil, O
POTM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEILHBIC MOTHBBI, HAMPABIECHHBIE HA TOJYyYEHHWE HOBBIX 3HAHWUU MO XHMHH,
HEOOXOMMMBIE ISl OOBSICHEHUS HAONIOMAeMbIX TPOIECCOB U SIBICHUI, TO3HABATEJIHHOM,
WH()OPMAIIMOHHON W YWTATEIhCKOW KYJABTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIBHOU
paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATYpOH, JOCTYMHBIMH TEXHHUYECKUMU
cpencTBaMu WH()OPMAITMOHHBIX TEXHOJIOTHI;



HMHTEpeC K 0Oy4YCHHUIO M MO3HAHMIO, JTI0O03HATENBbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
CaMO00pa30BaHUI0, TPOCKTHONW U HCCIEIOBATEIILCKOM JESTEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBICHHOCTU U YPOBHS 00y4YEHUS B JajbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbS

OCO3HAHHME IIEHHOCTH KU3HW, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 370pOBBIO,
YCTAaHOBKU Ha 3/I0POBBIA 00pa3 KU3HH, OCO3HAHUE IMOCIEACTBUM U HEMPUSITHE BPEIHBIX
MpUBBIUEK (YyHOTPEOJICHUs aJIKOToJisl, HAPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOACHUS
npaBuil 0€30MACHOCTU TMPU OOpaIlleHUH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U peanbHOI
KU3HH;

5) Tpyn0BOro BOCIIMTAHMS:

MHTEPEC K MPAKTHUYECKOMY M3YyUYECHUIO0 TPOQeCcCHil U Tpyna pa3IudHOro poja, yBaXeHUe
K TpyAy U pe3yibraram TPYIOBOM JEATEIIbHOCTH, B TOM YHCJE Ha OCHOBE MPUMEHEHUS
NpPEIMETHBIX 3HAHUM TI0 XUMHUU, OCO3HAHHBIA BBIOOP WHIWBHUAYAJILHOW TPACKTOPUH
POJOJKEHUsT 00pa30BaHUsl C YYETOM JIMUHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMWH,
OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM, yCIenHoN npodhecCuOHAIbHON AeITeTbHOCTH
U Pa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTH aJlallTUPOBAThCA B MPOQPECCHOHAIBHOM
cpene;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I11eJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHUKY >KH3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHKMMaHHUE IIEHHOCTH 3I0POBOT0 M O€30MacHOro obpasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHU3UYECKOMY M TICUXHUYECKOMY
3I0pPOBbI0, OCO3HAHKE IIEHHOCTU COOJIOICHUS TIPAaBIII O€3011aCHOTO TOBENIEHUS MPU padboTe ¢
BEILECTBAMHU, a TAK)KE B CUTYalLMsIX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIIOIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4aeMble MPU M3yUYCHUU XUMHUH, I PEIICHHUS
3aJla4, CBSI3aHHBIX C OKPYXXAlUIEd MNPUPOAHOM CpEIOW, JJIsl TIOBBIMICHUS YPOBHA
HKOJIOTUYECKON KYIBTYpPhI, OCO3HAHUS TI00AJTBHOTO XapakTepa JKOJIOTHYECKUX MpoOiieM U
NyTel MX pElIEHUs] MOCPEICTBOM METOAOB XHMHH, IKOJOTHMYECKOTO MBIIIJIEHUS, YMEHHUS
PYKOBOJZICTBOBATbCSl UM B ITI03HABATEJIBHOM, KOMMYHHUKAaTUBHOM U COLIUAIBHOM MPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PEe3yJAbTaTOB BBIACISIOT 3HAYUMbIC 1 (HOPMUPOBAHUS
MHUPOBO33pEHUS 00IIEHAYYHbIE TIOHITHS (3aKOH, TEOPHsl, IPUHIIMIL, TUTIOTE3a, (HaKT, cucTeMa,
MPOLIECC, JKCIEPUMEHT U JAPYroe.), KOTOpblE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TpeIMETax W IMO3BOJSIOT Ha OCHOBE 3HAHWW W3 ITUX MPEIMETOB (OPMUPOBATH
MpEACTaBICHUE O 1IEJIOCTHON HAayuYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIE YUeOHbIE NEHCTBUS
(mo3HaBaTenbHbIE,  KOMMYHUKATUBHBIE,  PETYISTUBHBIE),  KOTOpblE  OOECIEYUBAIOT
dbopMUpOBaHNE TOTOBHOCTH K CaMOCTOATEILHOMY IUTAHHUPOBAHWIO W OCYIIECTBICHHUIO
y4eOHOM 1eSITENbHOCTH.

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUS

ba3oBbie Jioruyeckue JeHCTBUA:



YMEHHUS HCIOJB30BaTh NPHUEMBI JIOTMYECKOTO MBIIUICHUS TP OCBOCHUM 3HAHWM:
pPacKphIBaTh CMBICII XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTEepHbIC NPU3HAKH,
yCTaHABIMBATh B3aUMOCBS3b C JPYTUMH TIOHSATHSAMH), WCIOIB30BaTh TOHATHS IS
OOBSICHEHUS OTHETbHBIX (PAKTOB W SBJICHWH, BHIOWpPATh OCHOBAHUS W KPUTEPUHU IS
KJacCu(UKAITMN XUMHUYECKUX BEIICCTB M XUMUYCCKUX PEAKIUi, YCTaHABINBATH MPUYHHHO-
CIICJICTBCHHBIC CBS3M MEXIY OOBEKTaMHM H3y4YeHUs, CTPOWTHh JIOTHUECKUE PaCCyKICHUS
(MHIYKTHUBHBIC, JCTYKTUBHBIE, IO AaHAJIOTHH), JCJIaTh BHIBOBI M 3aKITIOUYCHHUS,

yYMEHHE TPUMEHSATH B TIPOIIECCE TTO3HAHUS TOHATHS (IPESAMETHBIC M METalPEIMETHEIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJCIIH, HCIIONB3yeMble B XHMHH, IMPEOOPa30BBIBATH ITHPOKO
NPUMCHSIEMbIE B XHMHH MOJCIbHBIC TIPEJICTABICHUS — XWMHYCCKUH 3HAK (CHMBOJI
DJIEMEHTA), XUMUYeckas (opMylia M ypaBHCHHE XMMHYECKOW PEaKIUu — TPH PCIICHUU
y4eOHO-TT03HABATEIbHBIX 3a/1a4d, ¢ yY4ETOM STUX MOJEIBHBIX IPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYCCKUX BEIICCTB U
XUMHYECCKUX PEaKIUi, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, IPHUUYNHHO-CJICICTBCHHBIC CBSI3U
Y TIPOTHBOPEYMS B U3yYaCMBbIX MPOIECCAX U SBICHUIX.

BazoBble uccienoBare/ibckue 1eCTBHSA:

YMEHHE MCIOIb30BaTh MOCTABICHHBIC BOIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a
TaKK€ B KauyeCTBE OCHOBBI i1 (DOPMHPOBAHHUS THUIIOTE3BI 10 IPOBEPKE IMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXKJECHUN;

NpUOOPETEHHE OMbITA MO TUIAHUPOBAHUIO, OpraHU3allid M MPOBEICHUIO YYCHHUUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII0AATh 32 XOJOM IPOIEcca, CAMOCTOSATEILHO MPOTHO3UPOBATH
ero pesyinsrar, (GOopMyIupoBaTh OOOOIIEHUS W BBIBOIABI MO peE3yabTaraMm MNPOBEIEHHOTO
OTIbITA, UCCIIEIOBAHUS, COCTABIATH OTYET O MPOAEIaHHON padoTe.

Pab6ora ¢ undopmanueii:

yMEHHE BBIOMpATh, aHAJIM3UPOBATH M HUHTEPIPETHPOBATH HH(POPMAIUIO PATHUYHBIX
BUJIOB U (OpM MPEACTABICHHS, MOIYYaeMYI0 U3 PAa3HBIX HUCTOYHUKOB (HAYYHO-TIOMYJISpHAs
JIUTepaTypa XHUMHYECKOTO CONEp)KaHHs, CIpaBOYHBIE MOcoOus, pecypcbl WHTepHeTa),
KPUTUYECKH OIEHNBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAITHIO;

YMEHHUE TPUMEHSTH Pa3INYHbIC METOJIbI M 3aMPOCHI MPHU MOUCKE U 0TOOpe HH(pOpMAITUU
¥ COOTBETCTBYIOIIHMX JAHHBIX, HEOOXOAMMBIX JIJIsl BHIMIOJHEHUS YYEOHBIX U TTO3HABATEIHHBIX
3ala4y  OMPEACNEHHOTO THUMNA, NPHOOPETeHHE OmbiTa B  O0JACTH  HWCIIOJIB30BAHMS
MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTHH, OBIAJICHHE KYyJAbTYpPOW AaKTHBHOTO
WCIIOJIb30BaHUSI PA3JIMYHBIX MMOUCKOBBIX CHCTEM, CAMOCTOSTEIHHO BHIOMpATh ONTHUMAIBHYIO
dbopmy mpencTaBieHus WHPOPMAIUMA W WIUTFOCTPUPOBATH pelIacMble 3a7auyd HECIOKHBIMH
cXeMaMu, JuarpaMMamMu, ApyruMu popmamu rpaduku 1 1X KOMOWHAIIASMH;

YMEHHUE HUCIOJb30BaTh W aHAJIU3MPOBATh B MpoIecCe y4eOHOW M MCCIEIOBATEIHCKON
NESTENHPHOCTH HWH(POPMAIIMI0O O BIUSHUU TPOMBIIIUICHHOCTH, CEJIhCKOTO XO3SICTBA U
TPaHCIIOPTA HA COCTOSAHUE OKPYKAIOIIEH TPUPOTHON CPEBI.

KoMMyHHKATUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA:



yMEHUS 3a/JaBaTh BOINPOCHI (B XOjA€ Juajiora W (WIh) AUCKYCCUHU) IO CYIIECTBY
o0CyXJ1aeMOil TeMbl, (POPMYIUPOBATH CBOU MPEMJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHHS
MPEJIOKEHHOM 334U,

YMEHUS TPEACTABISATh MOJYUYEHHBIE pe3ylbTarhl MO3HABATEILHOW JEATEILHOCTH B
YCTHBIX M TNHUCBMEHHBIX TEKCTaX; JeJiaTb TMPE3CHTAlMI0 PE3YJIbTaTOB BBHITIOJTHEHUS
XUMHUYECKOTO JKCIEpUMEHTa (JIabopaTOpHOTO OmbITa, JabopaTopHOW pabOTHl MO
HCCJIeIOBaHUIO CBOMCTB BEILIECTB, Y4€OHOIO POEKTA);

YMEHHS y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBLHONU U
HCCJIeI0BAaTENIbCKON JAESITENIbHOCTH MPU PEIICHUH BO3HHUKAIOUIUX MPOOJIeM Ha OCHOBE Y4ETa
OOILIMX MHTEPECOB M COINIACOBAHMS MO3ULIMK (0OCYXIEHUsI, OOMEH MHEHUSIMU, «MO3TOBbIE
MITYPMBI», KOOPJIWHAIMS COBMECTHBIX JEUCTBUH, OMpEIeIeHUEe KPUTEPUEB IO OIICHKE
KauecTBa BBIMOJIHEHHOW pabOThI U JIPYTHE).

PerynsiTuBHbIEe YHUBeEpPCaJIbHbIE YYeOHbIE TeHCTBHS:

YMEHHE  CaMOCTOSTENbHO  OMNpeNeNsiTh  I[eJd  JESITeNbHOCTH,  IJIJAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJUPOBATbH W TPH  HEOOXOAMMOCTH  KOPPEKTHPOBaTh  CBOIO
NeSTENbHOCTh, BbIOMpaTh HauOosee 5P EKTUBHbIE CHOCOOBI pEIICHHs YYeOHBIX U
MO3HABATENIbHBIX 3a/1a4, CAMOCTOATEIFHO COCTABIISTh UM KOPPEKTHPOBATH MPEIJIOKEHHBIN
aJTOPUTM JICHCTBUN TIPU BBITIOJTHEHUM 3aJaHUN C YYETOM IMOJYYEHHUS HOBBIX 3HAHUM 00
U3ydaeMblX OOBEKTaX — BEIECTBaX M PEaKIHUAX, OLIEHUBATb COOTBETCTBUE MOTYUYEHHOIO
pesyibprara 3asBICHHOW IIEJIM, YMEHHE WCIOIb30BaTh U aHAJU3UPOBATh KOHTEKCTHI,
npejjaraeMble B yCIOBUU 3a/IaHUA.

HNPEAMETHBIE PE3VYJIBTATbI

B cocraBe mpenMeTHBIX pPE3YyAbTAaTOB IO OCBOCHHUIO O00s3aTENIBHOTO COJEPIKaHUs,
YCTAaHOBJICHHOTO JIaHHOW (QeaepanbHO pabodeil mporpaMMoi, BBIICISIOT: OCBOCHHBIC
oOydJaronuMucsl HaydHbIC 3HAHMS, YMEHHS W CIOCOOBI JeWCTBHH, crenuuyeckue s
npeaMeTHOl obmactu «XuMUsA», BUABl NEATEILHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTallii, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYaIUsX.

K xoniy oOydenus B 8 kiacce mpeaIMeTHbBIE pe3ylIbTaThl Ha 0230BOM YPOBHE JTOJKHBI
oTpaxkatb CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

® PacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: aTOM, MOJICKYJIa, XUMAYECKUI

AJIEMEHT, MPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, CMECh (OQHOpPOAHAA H
HEOHOPONIHAsI), BAJCHTHOCTh, OTHOCHTENbHAs aTOMHAas W MOJCKY/IspHas macca,
KOJTMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MaccoBas [OJII XUMHUYECKOTO
DIIEMEHTA B COCAMHCHHH, MOJSPHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATEIBHOCTh, ~ CTENEHb  OKWUCICHHWS,  XUMHYECKas  peaKiws,
KIaccu(UKaIs Peakui: peakuu COSAWMHCHUS, PEaKIUU Pa3JIOKCHUS, PEaKInu
3aMelIeHus, peakuuu OOMEHa, 3K30- U SHJOTEPMHYECKHE pEaKlUH, TEIIOBOU
s ekt peakuuu, SAPO aroma, AIEKTPOHHBIA CJIOW aroma, aToMHash OpOUTab,
paanyc aroma, XHUMHYECKas CBS3b, TMOJSPHAs M HETOJSpHAas KOBAJICHTHAS CBS3b,



WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PaCTBOP, MacCcoBas J0JIs BelleCTBa (IPOLIEHTHAS
KOHIIGHTpALKs) B PaCTBOPE;

WJUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKHX IOHSITHN W NPUMEHATH 3TH
MIOHATHSA MPH ONMCAHUY BEIECTB U UX IPEBPALICHUN;

UCIIOJIb30BaTh XHMMHUUYECKYI0 CHUMBOJMKY JUJIi COCTaBlieHUs (OpMYyJ BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKLINM;

ONpEAeNATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHSI SJIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAJICKHOCTh BEUIECTB K
OnpeAeN€HHOMY KJIacCy COEQUHEHUH 1o (opmynaMm, BHJI XUMHYECKOM CBS3H
(KoBaJIeHTHAsl U MOHHAs) B HEOPTAHUYECKUX COCTUHEHUSX;

packpbiBath cMmbIca [lepuonnueckoro 3akona [[. . MenneneeBa: 1eMOHCTPUPOBATH
NOHUMAHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT UX
nosioxkeHuss B llepuoguyeckoil cucTeme, 3aKOHOB COXPAHEHUS MAcCChl BELIECTB,
IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepus3oBaTh TabnuuHyro ¢opmy llepuonnyueckoit cucTemsl
XUMHYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHS «JaBHas noiarpynmna (A-rpynmna)» u
«moboynass moxarpynmna (b-rpymma)», manbie W OoONbLIME TEPUOJBI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMErOTCs B Tabnuie «llepuoauyeckas cuctemMma XUMHUYECKUX
aemenToB JI. . Menneneesa» ¢ YMCI0OBBIMU XapaKTEPUCTUKAMU CTPOEHHUs aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] sjpa, OOIlee 4YHCIO 3IEKTPOHOB U
pacnpeneraeHle ux 10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATH XMMHUECKHE 3JIEMEHTHI, HEOPIraHWYECKUE BEUIECTBA, XUMUYECKUE
peakuuy (IO YMCIIy M COCTaBy yYacTBYIOIIMX B PEAKLIUH BELIECTB, IO TEIJIOBOMY
dbdexty);

XapakTepu3oBaTh (OMMCHIBaTh) OOIIME XMMHMUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIAaCCOB, IIOATBEpXkKJas ONKWCAaHUE IMPUMEPAMU  MOJEKYISAPHBIX  YPaBHEHHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKAHUSI XMMUYECKUX NPEBPALLECHUHN B Pa3JIMYHBIX YCIOBUAX;

BBIYUCIIATH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
JOJTI0 XMMHUYECKOTO 3IeMEeHTa 1Mo (opMysie COeTMHEHHs, MACCOBYIO JIOJIO BEIlECTBA
B pacTBOpE, NPOBOAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH;

IIPUMEHATh OCHOBHBIE OINEPALMHA MBICIUTEIBHON NEATENIBHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IEHNE, CUCTEMATU3ALMIO, KIACCU(PUKALINIO, BBIABICHUE IPUYMHHO-
CJIIEICTBEHHBIX CBA3EH — JUI U3YyYEHHMsI CBOWCTB BEIIECTB M XMUMHUYECKUX PEAKIUM,
€CTECTBEHHO-HAyYHbIE  METOJAbl  IO3HAaHUS —  HAONIOIEHHWE,  U3MEpEHHUE,
MOJIETTUPOBAaHUE, FIKCIIEPUMEHT (pEaJIbHbII U MBICIECHHBIH);

CleoBaThb NPaBWJIaM IOJb30BaHHUS XMMHYECKOW MOCYJOM U  Ja0OpaTOpHBIM
000pyOBaHUEM, & TAKXKE NpaBHJIaM OOpalIEHUs C BEIIECTBAMH B COOTBETCTBUM C



WHCTPYKIMSIMUA TIO  BBIIOJTHEHUIO JIA0OPAaTOPHBIX XHUMHUYECKUX OIBITOB IO
MOJIYYEHHUIO W COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOIOpPOJAAa M KHUCIOPOJA),
[IPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATb U  MPOBOAUTh XUMHUYECKHUE  OKCICPUMEHTHI IO
PAaCIiO3HABAaHUIO PACTBOPOB IIEJIOUYEH M KHUCJIOT C MOMOIIBI0 UHAUKATOPOB (JaKMYC,
dbeHondTanens, METHIOPaHK U APYTHE).

K xoHiy oOydeHusi B 9 kiaacce npeaMeTHbie pe3ylibTaThl Ha 0a30BOM YPOBHE JIOKHBI

OTpaxkaTb CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

® PacCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTHUN: XUMHUUYECKUM DJIEMEHT, aToM,
MOJIEKYyJa, HWOH, KaTHOH, aHWUOH, IMPOCTOEC BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEILHOCTD, CTETICHb OKUCIICHUS, XUMHUUECKast PeaKIus,
XUMUYECKasl CBS3b, TEIJIOBOM (D (PEeKT peakiuu, MoJib, MOJIIPHBIA 00BEM, pacTBOp,
AJNIEKTPOJUTHI, HEIJICKTPOJIUTHI, DJIEKTPOJIUTHUYECKAs JIUCCOLMAIMS, PEeaKIUu
MOHHOTO OOMEHa, Karaiu3arop, XHUMHUYECKOe paBHOBecHe, oOOpaTUMble U
HEOOpaTUMbIE PEaAKIIUH, OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCITUTEIND,
BOCCTAHOBUTENIb, OKHUCIICHHME U BOCCTAaHOBJICHHE, aJUIOTpOmNusi, amMpOTEPHOCTD,
XUMUYECKasi CBsI3b (KOBaJieHTHAasl, HOHHAs, METaJUIM4YecKas), KpUCTaJTudecKas
peméTka, KOppo3us METAJUIOB, CIUIABbI, CKOPOCTh XUMUUECKOM PEaKIu, MPeeTbHO
nornyctuMas konrenrpanus [1JIK BemecTsa;

® WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSATUNA W NMPUMEHATH 3TU
NOHSATUS MPU ONMCAHUY BELIECTB U UX IPEBPALICHU;

® UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JJIsi COCTaBlIeHUS (OpMYIl BEHIECTB U
YPaBHEHUN XHUMHUUYECKUX PEaKIUU;

® OIpPEACNISITh BAJEHTHOCTh U CTENEHb OKHUCICHHS XHMHYECKUX JIIEMEHTOB B
COEMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAIJIEKHOCTh BELIECTB K OMPEACIEHHOMY
KJIacCy COEAMHEHUH 1o (GopMmysam, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, HOHHAS,
METAJJINYECKasi) B HEOPraHMYECKUX COEAMHEHUAX, 3apsA]l HOHA [0 XUMHYECKOM
dbopMmyre, XxapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTAHMUECKUX COCAMHEHHM, THII
KPUCTAJNINYECKOW PEIIETKN KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMmbica llepuonnueckoro 3akona J[. 1. MenneneeBa u A€EMOHCTPUPOBATH
€ro MOHNMAaHUE: OMHICHIBATh U XapaKTepu30BaTh TabIuuHy0 hopmy [lepuognueckoit
CUCTEMbl XMMUYECKUX DIIEMEHTOB: pa3jiuyaTh MOHATUA «VIaBHas mnoarpynmna (A-
rpynmna)» u «mnobounas moarpymma (b-rpymma)», manple W OOJBIIHE TEPHUOIBI,
COOTHOCHUTH OOO3HAUYEHMS, KOTOpPbIE HMEIOTCS B NEPUOJUYECKOW Tabnuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB
U 3apsan sapa, oOlllee YHCIIO SJIEKTPOHOB M paCHpeleieHUue UX MO AIEKTPOHHBIM
CJI05IM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH B Mpejenax MajblX MEPUOAOB U MIABHBIX HOATPYII C YUETOM CTPOECHUS
UX aTOMOB;



KJIacCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPTAaHUYECKUE BELIECTBA, XUMUYECKHE
peakuuu (IO YUCIY M COCTaBy YYACTBYIOLIMX B PEAKLMHU BELIECTB, MO TEIJIOBOMY
3 (exTy, M0 N3MEHEHHIO CTENEHEN OKUCICHHS] XUMUUYECKUX AIEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTh) OOLIME M CHEUU(]PUUECKHEe XHMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPKIAs ONMKMCAHUE MIPUMEPAMH MOJIEKYISIPHBIX
Y MOHHBIX YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHA;

COCTaBIIATh YPABHEHHUS ICKTPOJIUTHUYECCKON AUCCOLMALIMNA KUCIIOT, IIEJOUYEN U COJIEH,
MOJIHBIE M COKpPAIEHHbIE YpPAaBHEHUS pEaKUUid HOHHOTO OOMEHa, YypaBHEHMHS
peakuMii, TOATBEPKAAIOIIMX CYIIECTBOBAHHUE TI'E€HETUYECKOM CBA3M  MEXIY
BEIIECTBAMU PA3JIMYHbBIX KJIACCOB;

PacKphIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUU MOCPEICTBOM
COCTAaBIJICHHMSI DJIEKTPOHHOIO OajlaHCa ATHX PEeaKlUii;

IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX CTPOEHHUS, BOBMOXXHOCTH
MPOTEKaHUsI XUMUUECKUX MTPEBPAIICHUN B PA3TUIHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEHTA 10 PopMysie COSAMHEHMS, MACCOBYIO JIOJIIO0 BEIIECTBA
B PacTBOpPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEaKIINH;

coOiroaTh TpaBWJIa TOJB30BAHUS XUMHUYECKOW TMOCYyIOM M JaOOpaTOpHBIM
o0OpyIOBaHUEM, a TaKXe IMpaBuia OOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIHMSIMU TI0  BBITIOJIHEHUIO JIAOOPAaTOPHBIX XUMHUYECKUX OMBITOB IO
MOJTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (AMMHUaKa U YIJIEKUCIIOTO rasa);

POBOJIUTH PEAKIIMH, MOATBEPKAAIONINE KAUeCTBEHHBIM COCTAB Pa3IUYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYyTEM XJIOpUA-, OpOoMUI-, HOAMA-, KapOoHar-, docdar-,
CWIMKAT-, Cylb(ar-, TUIPOKCHI-MOHBI, KATUOHBI aMMOHHUS W HOHBI HM3YyYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOIHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpalliy MBICIUTEIBHON NESITeIbHOCTH — aHallu3 U CUHTE3,
CpaBHeHHE, 000OIIEeHNEe, CUCTEeMAaTU3aliIo, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3€U — I U3YUYEHHUs CBOMCTB BEIIECTB U XUMHYECKUX PEAKIUN, €CTECTBEHHO

HayuyHble METOABl IO3HAaHUS — HaAOIIONEHWE, U3MEpeHHe, MOJAEIUPOBaHUE,
KCIIEPUMEHT (peanbHbIi u MBICJIEHHBIN).






TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 11 1 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
19 BemectBa 1 xuMu4yeckue 20 1 bu6mmoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 31
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3znyx. [lonstue o razax. 16 1 1 bubnuoreka [IOK
' Kucnopoz. https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 B . 6 1
OROpOA https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
2.3 Bona. P . 11 1 1
OAd. LacTBopHl https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIacChl Eu 1IOK
nonmoTexa
24 15 1 1
HeOpraHHq?CKHX https://m.edsoo.ru/7f41837¢
COEIMHEHU M
Hroro no pasneny 48

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumuideckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [{OK
3.1 XUMHYECKHX AJIEMEHTOB /J[. 7
https://m.edso0.ru/7f41837c
N. MenneneeBa. Ctpoenue
aToma
XuMudeckasi CBS3b.
3.9 OKucCIuTeNbHO- 13 bu6mmoreka [{OK
' BOCCTAHOBHUTEJILHBIE https://m.edsoo.ru/7f41837¢
peaxIn
HToro mo pazaeny 20
Pe3epBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB 102

11O MPOT'PAMME



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

9 KIIACC

KoandecTBO 9acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM
Kontpoabnbie | Ilpakrtuyeckue |  JJIEKTPOHHBIE (HH(POBLIE)
n/m NMPOrpaMmblI Bcero
padoThI padoThI o0pa3oBaTeibHbIe pecypchl
Pa3nes 1. BemecTBo H XuMnuyeckasi peakums
11 [ToBTOpEHue u yriaybieHrne 3HaHUH 0 1 bubnuorexa [JOK
' BEIIECTBE https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 9 1 bubnuorexa [JOK
' XHMHYECKHX pEaKInit https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS] JUCCOIUALIHSL. 16 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 26
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 8 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTepUCTUKA XUMHYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 12 1 bubmmorexa [TOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COCITMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 14 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COCITMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMeHToB |VA-rpynmel. Yraepoa u 10 1 1 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH, UX COCTUHEHHSL.
Hroro no paszneny 44



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bubnuoreka [IOK
A 7 12
3 Obmme CBOHCTEA METAIIOR https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2 B 7 1 1
3 AKHENIINEe METAJUIBI U UX COSOUHEHUS 8 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20

Pasnen 4. Opranuyeckasi XumMusi. XUMHUS M OKPY:Kal0as cpeaa

4.1 Opranuyeckasi XumMust 4
42 BeniecTBa u MmaTepualbl B KHU3HU YETOBEKa 3 bubmuoreka [JOK

' OCHOBBI PKOJIOTHYECKON TPAaMOTHOCTH https://m.edso0.ru/7f41a636
Hroro no pazneny 7
Pa3nen 5. O000menue 3HAHUI
51 [ToBTOpeHuUe 1 0000IMIEHNE 3HAHMI 5 1

' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB
Hroro no pazaeny 2
Pe3epBHOe Bpemsi 2 butmmoreia LIOK

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

OBHIEE KOJIMYECTBO YACOB 110 102 5 6
IMPOI'PAMME



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

8 KUIIACC
Koun4yecTBo 4acos
e Jara DJIeKTpOHHbIe Hudpo-
§ Tema ypoka Bcero | Konrpoabhsbie | IlpakTuyeckue Bbl¢ 00pa3oBaTe/bHbIE
n/n HU3y4YeHHUs
padoTsI padoThbI pecypchl

1 HpeUI[MeT xumuu. BemecrBa n ux 1 9 09-6.09 bubmuoteka LIOK
CBOICTBa https://m.edsoo.ru/ff0d210c
[IpaxTnueckas padorta Ne 1 o Teme

9 "[IpaBusnia paboTHI B TabOpaTOpUH U 1 1 2.09-6.09 bu6moreka [IOK
puéMbI 0OpaleHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem"

3 YucTteie BemecTBa 1 cMec. CriocoObt 1 2.09-6.09 bubmmorexa [IOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTruueckast pabota Ne 2 o Teme BuG 1OK

. 9.09-13.09 HOJINOTCKA
4 "P 1 1
asnererme CMeceHv(Ha HpﬁIMep ¢ https://m.edsoo.ru/ff0d28c8
OYHCTKHU TIOBAPEHHOW COJIH)
5 dusnvecKkue ¥ XUMHICCKHUE SBIICHUS 1 9.09-13.09
6 CraproBas KoHTpoJibHas paboTa Nel 1 9.09-13.09
16.09-20.09 | bubanoreka [IOK

! ATOMEL , MOIICKYJIEI H HOHEI 1 https://m.edsoo.ru/ff0d2a6¢c

16.09-20.09 | bwubanoreka [IOK

8 A - 1

TOMHOTMOTCIYIBPHOS yremie https://m.edsoo.ru/ff0d2a6¢c
16.09-20.09 | bubomuoreka [IOK

9 X 1

HIMHHACCIHE SHCMEHTR! https://m.edsoo.ru/ff0d2be8

10 [IpocThie U cIOKHBIE BELIECTBA 1 23.09-27.09 | bubmiorexa LIOK

https://m.edsoo.ru/ff0d2a6¢
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1 Xumuyeckasi popmyina. BaneHTHOCTh 23.09-27.09 | bubmmoreka [IOK
aTOMOB XMMHYECKHX AJIEMEHTORB https://m.edsoo.ru/ff0d2eae
12 Onpenenenre BaJICHTHOCTH aTOMOB I10 23.09-27.09 bubmuoteka LIOK
(GopMysamM OMHAPHBIX COEAUHEHHIA ' ' https://m.edsoo.ru/ff0d2eae
30.09-4.10 bubmmorexa [IOK
13 3
aKOH TIOCTOSTHCTBA COCTaBa BEIICCTB httos://m.edsoo.ru/ff0d2eae
Cocrasnenue popmys OMHAPHBIX
14 COCIMHCHUH 110 BAJICHTHOCTHU 30.09-4.10 bubmorexa HOK
g https://m.edsoo.ru/ff0d2eae
XUMHYECKHX AJIICMEHTOB
15 OtHOcUTeNbHAsA aTOMHAs Macca. 30.09-4.10 bubmmorexa [IOK
OTHOCHUTENBHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
16 Beruncnenus oTHOCUTENBHOM 7.10-11.10 bubmoreka [JOK
MOJIEKYJSIPHOM MacChl BEIIECTB https://m.edsoo.ru/ff0d323c
17 MaccoBas 10J1s1 XHMAYECKOTO dJIeMEHTa 7.10-11.10 bubmuorexa [IOK
B COCIMHEHUH https://m.edsoo.ru/ff0d350c
Haxoxnenue npocreiimieit hopmybl
18 BE eCTI]ia o MZCCOBBIM OJ('ll)SH\IZ ’ 7.10-11.10 bubmorexa [IOK
o A https://m.edsoo.ru/ff0d350c
AJIEMEHTOB
Breruucnenus npocreiimei popmyssl
19 BCIICCTBA 10 MACCOBBIM JIOJISIM 14.10-18.10 | bubmorexa [JOK
o A https://m.edsoo.ru/ff0d350c
2JIEMEHTOB
- bub6 K
20 KonnuecTBo BemecrBa. Moub 14.10-18.10 uoamorexa O
https://m.edsoo.ru/ff0d5230
21 BzaumocBs3b KoJIM4eCTBa, MacChl U 14.10-18.10 bubaunoreka [IOK
YyuCia CTPYKTYPHBIX €IMHUL BEIIECTBA https://m.edsoo.ru/ff0d5230
Haxosxnenue npocreiiiieid hopMyIisl
22 BEIIECTBA IO MOJIBHBIM JIOJISIM 21.10-25.10 | bubmiorexa LIOK

9JICMCHTOB

https://m.edsoo.ru/ff0d5230
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XUMHYECKHUE IBJIEHUA. XUMUYECKas

21.10-25.10

bubaunoreka [IOK
https://m.edsoo.ru/ff0d37fa

23
peakuus v e€ Mpu3HaKku bubmuorexa [IOK
https://m.edsoo.ru/ff0d3al6
21.10-25.10 | bubmuoreka [IOK
24 3
AKOH COXPATCHIDE Macehl BEMects https://m.eds00.ru/ff0d3b88
4.11-8.11 bubmoreka [IOK
25 X
HMITHECIHE YpaBHeris https://m.edsoo.ru/ff0d5708
. 4.11-8.11 bubmoreka [IOK
26 T
HIBT XIMHECCKHX peariin https://m.edsoo.ru/ff0d3f34
PaC‘-IéTI)I 10 XUMHNYCCKUM ypaBHeHI/ISIM
27 KOJIMYECTBA U MacCChl HCXOJHBIX 4.11-8.11 bubmorexa TIOK
https://m.edsoo.ru/ff0d5708
BCIICCTB UJIN HpOJIYKTOB peaKHI/II/I
Berurcnenus no ypaBHEHUAM
XHUMHYCCKON PEaKIMH: KOJMIECTBA
28 BEIECTBA, MACChI [I0 U3BECTHOM 11.11-15.11 | bubmorexa LIOK
B ’ y https://m.edsoo.ru/ff0d5708
KOJIMYECTBY BEIIECTBA, MACCE PEarcHTOB
WJIH TPOJTYKTOB PEaKIIUU
Berurcienus o ypaBHEHUAM
XHUMHYCCKON PEaKIMK: KOJHMYECTBA
29 BEILECTBA, MACCHI IT10 U3BECTHOM 11.11-15.11 | bubmorexa LIOK
’ y https://m.edsoo.ru/ff0d5708
KOJIMYECTBY BEILIECTBA, MACCE PEarcHTOB
WM IPOAYKTOB PEaKIIUU
. 11.11-15.11 | bwubanoreka [IOK
30 006006
ODIHCHHE H CHCTCMATHIAIA SHAHIHA https://m.edsoo.ru/ff0d40c4
31 KonTtponsnas padota Ne 2 o Teme 18.11-22.11 | bubmoreka [IOK
"BemecTtBa u XumMuieckue peakuuu" https://m.edsoo.ru/ff0d4290
39 Bo3ngyx — cMmech razos. Cocras 18.11-22.11 | bubmuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

33 3akoH ABoraapo. MossipHblil 00bEM 18.11-22.11 | bubmoreka [IOK
razoB https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJIMUeCcTBa 25110911 | BuGmmorexa LIOK
34 BEIllECTBA rasa 1o I/I3BCCTHO.1.VIy ero : : htts://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA, 00BEMY
25.11-29.11 | bubmmoreka [IOK
35 OTHOcHUTENbHAS TUIOTHOCTH Ta30B httos://m.edsoo.ru/f0d5708
36 Brrunciaenuss OTHOCUTEIBLHOM 25.11-29.11 | bubmmoreka [IOK
IJTIOTHOCTH Ta30B https://m.edsoo.ru/ff0d5708
OnpeneneHre OTHOCUTENbHON
37 MOJIEKYJIIPHON MacChl Ta3000pa3HOTO 212-6.12
BEIIIECTBA TI0 U3BECTHOM OTHOCUTEIHHOM
IJIOTHOCTH
38 OOBEMHBIC OTHOIICHUS Ta30B MPH 2.12-6.12 bubmuoreka [IOK
XUMHUYECKUX PEAKIIUAX https://m.edsoo.ru/ff0d55a0
39 Broraucienus 005EMOB ra3oB 110 2.12-6.12 bubmuorexa [IOK
YPaBHEHUIO XUMHYECKOU peaKIuu https://m.edsoo.ru/ff0d5708
40 Kucnopon — anemeHT u mpoctoe 9.12-13.12 bubmuoreka [IOK
BEILIECTBO https://m.edsoo.ru/ff0d448e
41 CriocoOblI motyueHus: KUCIopoia B 9.12-13.12 bubaunoreka [IOK
J1a00PaTOPHH M MPOMBIIIJICHHOCTH https://m.edsoo.ru/ff0d497a
dusnyeckue 1 XMMUYECKHE CBOMCTBA
42 KHCJIOpoJia (PeaKIuy OKUCICHUS, 9.12-13.12 bubmmorexa [JOK
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcuaax
IIpaktuyeckas padora Ne 3 o reme
43 "IToryyeHue U cobupaHue KUcIopo/a, 16.12-20.12 | bubmmorexa LIOK

W3y4YEHUE ero CBOUCTB"

https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4ae2

44 TemmoBoii 3¢ ekt XumMuueckon 16.12-20.12 | bubmoreka [IOK
peakuuu https://m.edsoo.ru/ff0d4790
Tommeo. Mcnons3oBanue yris u 16120012  BuGmorexa LIOK

45 METaHa B KaiecTBe ToTHBa. . . https://m.edsoo.ru/ff0d4c4a
3arpsi3HeHUE BO3/yXa.

Brruucnenus mo ypaBHEHUSIM
XUMUYECKON PEaKIiu: KOJINYECTBA

46 BeIlleCTBa, 00bEMA, MacChl 10 23.12-27.12
M3BECTHOMY KOJINYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB Win
MPOJYKTOB PEAKITHH

47 KonTpoasHas padora Ne 3 o Teme 23.12-27.12
"Bo3nyx. Kucnopoa. Oxcuabr”

48 Boaopon — sneMeHT u mpocToe 23.12-27.12 | bubmmoreka [IOK
BEIIECTBO https://m.edsoo.ru/ff0d4dd0

49 CriocoOsI mory4eHust BOA0Opoaa B 9.01-10.01 | bubmmoreka IIOK
J1a00paTOPHUH U MPOMBIIIJICHHOCTH https://m.edsoo.ru/ff0d4dd0

50 dOu3ndecKnue U XMMUYECKHUE CBOMCTBA 13.01 -17.01 | bubmmorexa [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
[IpakTuueckast pabota Ne 4 o Teme 13.01 1701 | BuGmiorexa LIOK

>1 Homyserne i co6quaime BOAOPOAE, ' . https://m.edsoo.ru/ff0d4f42
W3Y4EHHUE ero CBOICTB
Brruncienus o0béMa, KOIMYECTBA

52 BEII[ECTBA ra3a 1o U3BECTHOMY €ro 13.01-17.01
KOJIMYECTBY BEIIECTBA WU 00BEMY

53 Brraucnenus 00bEMOB ra3os 10 20.01 -24.01
YPaBHEHUIO XUMUYECKON peakluu

54 dusnueckue cBoicTBa BoALl. Bona B 20.01 -24.01 bubmuoreka [IOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
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IPUPO/IC

https://m.edsoo.ru/ff0d587a

55

XHUMHYECKHE CBOUCTBA BOJEI

20.01 -24.01

bubaunoreka [IOK
https://m.edsoo.ru/ff0d587a

56

PactBopsl. PacTBOpHMOCTE BeliecTs B
BOJIE

27.01 -31.01

bubmoreka [IOK
https://m.edsoo.ru/ff0d5b40

57

CriocoObl BbIpake€HUSI KOHIIEHTPALuU
pPacTBOPOB: MaccoBasi 10JIst
PacTBOPEHHOTO BEUIECTBA, MOJISIPHAS
KOHIICHTpaIus

27.01-31.01

bubmoreka [IOK
https://m.edsoo.ru/ff0d5b40

58

[IpakTnueckas padorta Ne 5 o Teme
«IIpurotoBneHue pacTBOPOB ¢
OIpeNEeNEHHON MacCOBOM J10JIeH
pacTBOPEHHOTO BEILIECTBA»

27.01-31.01

bub6moreka [IOK
https://m.edsoo.ru/ff0d5eba

59

Berauciienus ¢ HCMoIb30BaHUEM
MTOHATHS «MAcCOBasi J0JISI BEIIECTBA B
pactBope»

3.02 -7.02

60

3arpsi3HeHuE NpUPOAHbIX BoJ. OxpaHa u
OUYHMCTKA MPUPOJIHBIX BOI.

3.02 -7.02

61

Boruncnenus ¢ uConb30BaHHEM
rpauKOB pacCTBOPUMOCTHU I pacuETOB
PacTBOPUMOCTH BEIIECTB

3.02 -7.02

62

Brruncnenus ¢ ucmnonb30BaHUEM
MOHATHS «MAccoBast JI0JIsl BEIIECTBA B
pacTBope»

10.02 -14.02

63

O00011eHrE U cUCTEMATU3ALNS 3HAHUN

10.02 -14.02

64

KonTtponrHast padota Ne 4 o reme
«Bonmopoa. Bona. PactBopbl.»

10.02 -14.02

bubmuoreka [IOK
https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d587a
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Oxcuppl: cocTaB, KiIacCU(pUKAIUS, 17.02 -21.02 | bubmamoreka [IOK
65
TPUBHAIIbHBIE HA3BAHUSA https://m.edsoo.ru/ff0d664e
66 [Tosydyenne u XuMHUYECKUE CBOMCTBA 17.02 -21.02 | bubmmorexa [IOK
OKCHUJOB https://m.edsoo.ru/ff0d664e
67 OcHoBaHwusI: cOCTaB, K1accuuKaIms, 17.02 -21.02 | bubmmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tosydyenne u XMMHUYECKUE CBOMCTBA 24.02 -28.02 | bubmmoteka [IOK
68 .
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
[TorsTHe 00 aM(POTEPHBIX THAPOKCUIAX:
69 XUMHYECKHE CBS)ﬁCTEa u nonllpeHHeIl 24.02-28.02 | bubmnorexa [OK
. v N https://m.edsoo.ru/ff0d664e
[IpuMeHeHne BaXKHEHIIMX OCHOBAHUH
70 Kucnotsr: cocras, knaccudukanms, 24.02 -28.02 | bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
71 [Tosnydyenne u XMMHUYECKUE CBOIMCTBA 3.03 -7.03 bubmuoteka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
79 Comnu: xnaccudukaius, HOMEHKIATypa 3.03 -7.03 bu6moreka [IOK
https://m.edsoo.ru/00ad9474
73 CriocoObl MOTy4eHHS COJICH 3.03 -7.03 bu6muoreka [IOK
https://m.edsoo.ru/00ad9474
74 duszndeckre U XMUMUUECKHE CBOMCTBA 10.03 -14.03 | bubmmoreka IIOK
coneit. [Ipumenenue coneit https://m.edso00.ru/00ad9474
75 I'enetnueckas cBsI3b MEXKAY KlaccaMu 10.03 -14.03 | bubmmoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
[IpakTuueckas pabota Ne 6. Pemenue
AKCMIEPUMEHTAJIBHBIX 33124 0 TEME 10.03 -14.03 | bubmmoreka [IOK
76
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
77 Brruncnenus no ypaBHEHUAM 17.03-21.03 | pymiorexa [TOK
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XUMUYECKON PEaKIuu: KOJMICCTBA
BEIIIECTBA, 00bEMA, MACChI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WIn
IIPOYKTOB PEAKLUU

https://m.edsoo.ru/00ad9cbh2

. 17.03 -21.03 | bubmmorexa [IOK
78 O06o001IeHre U CUCTEMAaTH3aIUsl 3HAHUH httos://m.edsoo.ru/00ad9ch?
Kontponbnas padorta Ne 5 o teme 17032203 BuGmiorexa [[OK
79 "OCHOBHHG:TJ‘I&CCI)I HEOPraHUYECKUX ' ' httos://m.edsoo.ru/00adgela
COCTMHCHUI
[TepBbie MOMBITKH KJIacCUpUKAITIT 31.03 -4.04 | bubmmoreka IIOK
80
XUMHYECKUX DJICMEHTOB https://m.edsoo.ru/00ad9ffa
81 [Tepuonnueckuii 3akoH. OTKPBITHE 31.03 -4.04 | bubmmoreka IIOK
[Tepuoanueckoro 3akoHa https://m.edsoo.ru/00ada52c
31.03 -4.04 | bubmmoreka IIOK
82 HepHozet # rpyriis https://m.edsoo.ru/00ada52c
83 OCHOBHBIE CBEJICHHS O CTPOCHUH 7.04-11.04 | bubmmuoreka IIOK
aTOMOB https://m.edsoo.ru/00ada342
7.04 -11.04 | bubmmuoreka IIOK
84 CocraB atroMHBIX sziep. M3oTombl httos://m. edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
85 aToMOB 3JIeMeHTOB [leproanueckoit 7.04-11.04 | bubmorera I[IOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
CtpoeHue IeKTPOHHBIX 000JI0YeK
86 aTOMOB NEPBBIX 20 XUMUYECKUX 14.04 -18.04 | bubmmorexa [JOK
31eMeHTOB [leproanyeckoit cucTeMsl https://m.edsoo.ru/00ada6bc
J.1. MeHnpaeneeBa
87 DIEeKTPOOTPULIATEIEHOCTh XUMUYECKUX 14.04 -18.04 bubnmuoreka [JOK
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3JIEMEHTOB https://m.edsoo.ru/00adaab8
88 KoBaneHTHas CBs3b 14.04 -18.04
21.04 -25.04 | bubmmoteka [IOK
89 4
OHHAA CBIASE https://m.edsoo.ru/00adac34
bubmoreka [IOK
90 Kpucrannumaeckue u amopdHsbie 21.04 -25.04 | https://m.edsoo.ru/00adaab8
BEIllECTBA bubmnorexa [IOK
https://m.edsoo.ru/00adaab9
01 Tumbl KPUCTALTHYECKUX PEIIETOK U UX 21.04 -25.04
XapaKTEPUCTHKHU
[IpuurHbl MHOTOOOpAa3us BEIIECTB,
92 3aBHCHMOCTH CBOMCTB BEIIECTB OT 28.04 -2.05
COCTaBa M CTPOEHUS
28.04 -2.05 | bubmmoreka IIOK
93 C
TETEHb OKHCICHI https://m.edsoo.ru/00adae28
94 OKHCIUTETHO-BOCCTAHOBUTEIbHBIC 28.04 -2.05 bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
95 XUMHYECKHE DJIEMEHThI — OKUCIUTEIN 5.05 -9.05 bubmuoreka [IOK
U BOCCTAHOBHUTEIIH https://m.edso00.ru/00adb076
CocraBneHue ypaBHECHUH Eu6 OK
96 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX 2.05-9.05 htI;I SE;T:;igm 100adb076
peakiuii, METO 1 SIEKTPOHHOro Oananca s/, '
Borurcnenus o ypaBHEHUSIM
XUMHUYECKON PEaKIiu: KOJINYECTBA bubmuoteka [IOK
97 BelllecTBa, 00bEMa, MacChl 10 5.05 -9.05 https://m.edsoo.ru/00ad9ch?2
W3BECTHOMY KOJINUECTBY BEIIECTBA, bubaunoreka [IOK

00BEMY, Macce peareHToB WIN
IIPOJIYKTOB pEaKuu

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
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. 12.05 -16.05 | bubmamoreka [IOK
1
98 O00011IeHIE U cUCTEMATH3AIUS 3HAHUI hitps://m.edsoo.ru/00adb33c
99 KonTtpomasHas padora Ne 6 mo Teme 1 12.05-16.05 | bubmmorexa [IOK
"CtpoeHue aroma. XuMUYECKast CBS3b" https://m.edsoo.ru/00adb486
100 PesepBHbIit ypox 1 12.05-16.05
101 PesepBHblit ypok 1 19.05 -23.05
102 PesepBHblil ypok 1 19.05 -23.05
OBIIEE KOJIJMYECTBO YACOB I1O 102

[TPOI'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero 6 , H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsI padoThI pecypebi
bubmoreka [IOK
1 OKHCITUTETbHO-BOCCTAHOBHUTEIILHBIC PEAKITUH 1 2.09-6.09 | https://m.edsoo.ru/00
adcade
bubmoreka [IOK
2 | OKHCTHTENHHO-BOCCTAHOBUTENFHBIE PEAKIUN 1 2.09-6.09 | https://m.edso0.ru/00
adcade
3 TermnoBoit 23pPekT XUMIUUECKUX peaKIit 1 9.09-13.09
4 Pemenne pacu€rHbIx 3a1a4 Hil TeMy « TernoBoit 1 9.09-0.09
3¢ HEKT XUMHUUECKUX PEAKIIHIA»
CKOpOCTh XUMUYECKUX PEAKIIHI. 16.09-20.09 bubmuoreka [IOK
S | INepBoHayaIbHbIE NPE/CTABICHHS O KATATU3E 1 e https://m.eds00.ru/00
adbe9a
OO6parumsbie 1 HeoOpaTumble peakimu. [lonsaTue 6.09.20.09 bubmunoreka [IOK
6 0 XMMHYECKOM PaBHOBECHH. 1 16.09-20. https://m.edso0.ru/00
adc28c
CymHOCTh mpoiiecca EeKTPOIUTUIECKON 23.09-27.09 bubmorexa [IOK
7 1 ' : https://m.edsoo0.ru/00
JMICCOLIUAIIMU DJICKTPOIHUTHI U HEANEKTPOJIUTHI
adcd68
8 Juccomuanys KUCIOT, OCHOBAHHMM M COJICH 1 23.09-27.09
Cnalble U cUIbHBIE IEKTPOIUTHI. CTENeHb bubnuoreka [IOK
9 | mucconmanuu 1 30.09-4.10 ' pns.//m.edsoo.ru/00
adcd68
10 Peakuuu nonHoro ooMeHa 1 30.09-4.10 bubmuoreka [IOK
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https://m.edso0.ru/00
add448

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

bubmoreka [IOK

11 | Heopranuueckux coenuHeHuil B ceete T/ u 7.10-11.10 https://m.edso0.ru/00
OBP add5d8
XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB bubmoreka [IOK

12 | Heopranmveckux coequHeHn# B cBere TOJl u 7.10-11.10 https://m.edso0.ru/00
OBP add8b2
IIpakTnueckas padora Ne 1. Pemienue bubmuoteka LIOK

13 AKCIEPUMEHTAIBHBIX 33714 110 TEME 14.10-18.10 https://m.edsoo.ru/00
«ONEKTPOTUTHYECKAS TUCCOLIUALIHS addbfa

bubmoreka [IOK
14 | Tupponus coneit 14.10-18.10 | \4os://m.edsoo.ru/00
add9d4
Boruncnenus maccsl IpoAyKTa peakiuu 1o
W3BECTHON Macce OJHOTO U3 UCXOIHBIX

15 | BemecTs, B3STOTO B BUJIE PACTBOPA, 21.10-25.10
COJIEPIKaIIEero OMpeIeEHHYI0 KOHIEHTPALIUIO
PacTBOPEHHOTO BEIleCTBA
KoutpoJabsHas padora Ne 1 o teme bubmuoteka [IOK

16 "DJIEKTPOIUTHYECKAS TUCCOITHAITNS. 21.10-25.10 https://m.edso0.ru/00
XUMUYECKUE peakliuu B pacTBopax" addecO
[Tonoxenue rasoreHoB B [ICXD u cTtpoeHue ux bubanoreka [IOK

17 | aromoB. CBoIiCTBa, IOJy4YeHUE U TPUMEHEHHE 4.11-8.11 https://m.edso0.ru/00
raJIoreHOB addfe2
Xnop. CBolicTBa ¥ TPUMEHEHHUE XJI0pa bubmuoteka [IOK

18 4.11-8.11 https://m.eds00.ru/00

addfe2
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XI0POBOJOPO/T: TIOTYYEHUE U CBOMCTBA

bubaunoreka [IOK

19 L1501 1 hips://m.edsoo.ru/oo
adel04
Cousinast Kuciora u €€ coym bubmmorexa [IOK
20 111501 1 fins://m.edsoo.ru/oo
adel04
IIpakTnueckas padora Ne 2 o Teme bubmuoteka LIOK
21 | "[lomyueHne COJISTHOM KUCIIOTHI, U3ydeHHE e 18.11-22.11 https://m.edso0.ru/00
cBoiicTB" ade348
bubmoreka [IOK
OO6mas xapakrepucTuka 3j1eMeHToB VIA- -
22 IH P P 18.11-22.11 https://m.edso00.ru/00
TPYyHHEt ade64a
C . bu6moreka [IOK
TPOCHUE ¥ CBOKMCTBA MIPOCTOTO BEMIECTBA 25 11-29.11
23 https://m.edso0.ru/00
cepbl. AJUTOTPOITHBIC MOU(DHUKAIIMH CEePBI ade6da
CepoBo10po1, CTpOoCHHE, (PU3HUSCKUEC U bubmorexa [OK
24 T ’ 25.11-29.11 https://m.eds00.ru/00
XHUMHYECKHE CBOMCTBA
ade802
N bu6mmoreka [JOK
Oxkcun cepsl (1V). Cepuucras kucinora u e€ -
25 Acepet (IV). Cep 2.12-6.12 https://m.edsoo0.ru/00
CoJI
adea28
26 | Okcup cepoi(VI). Cepnast kucinoTa u e€ conu 2.12-6.12
97 OxucnurenpHble CBONCTBA 0.12-13.12
KOHILIEHTPUPOBAHHOM CEPHOM KUCIIOTHI
Wuctpykrax no 1/6. IlpakTuyeckas padéora
28 | Ne3 « Pemenue skcriepuMeHTANIBHBIX 337124 O 9.12-13.12
teme «Kucmopon u cepa»»
29 Brrurcnenust Macchl IpOAYKTa PeaKIUU 10 16.12-20.12 | bubmmoreka [IOK

M3BECTHOM MaccoBoit (00bEMHOM) noite (%)

https://m.edso0.ru/00
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€T'0 BbIXOJa OT TCOPECTHUYCCKHU BO3MOKHOI'O

adec8a

OO0mas XxapakTepucTuka JEeMeHTOB VA —

bubaunoreka [IOK

30 | rpynmbel. A30T, pacipoCTpaHeHHUE B TIPUPOJIC, 16.12-20.12 https://m.edso0.ru/00
(bu3HUecKre U XUMUYECKUE CBOMCTBA adeea6
AMMUaK, ero (M3HYECKUe U XUMUICCKHEC bubmorexa [JOK
31 CBOfICTB;l 23.12-21.12 | pios://m.edsoo.ru/00
adf004
32 | Conu aMMOHUS 23.12-27.12
bubmoreka [IOK
IIpakTuyeckas padora Ne 4 1o Teme -
3 |, P P . 9.01-10.01 https://m.edso0.ru/00
[Tonydyenne aMmMuaka, U3ydeHUe ero CBOMCTB
adf180
bubmoreka [IOK
34 | CgoticTBa pa30aBJICHHOW a30THOM KHUCIIOTHI 13.01-17.01 https://m.edso0.ru/00
adf306
35 CBoiiCTBa KOHLIEHTPUPOBAHHOW a30THOM 13.01 -17.01
KHCJIOTHI
Hutpatsl 1 HUTpUTHL. XUMHUYECKOE bubmuoteka [IOK
36 | 3arpsi3HEHUE OKpYKAIOIIEH CpeIbl 20.01 -24.01 https://m.edso0.ru/00
COCJIMHEHUSIMU a30Ta adf518
docdop, aIoTpoIHbIE MOAUPHKAITUNA bubmrorexa HOK
37 doch P, P 20.01 -24.01 https://m.edso0.ru/00
ocdopa adf68a
bubanoreka [IOK
Oxcunst docdopa (I, V) u dochopras .
38 el pocopa ( ) 1 docipop 27.01-31.01 https://m.edso0.ru/00
KHCJIOTa
adf68a
Yrnepon, ero aquioTponHble MOIU(GUKALIUN U bubmorexa TIOK
39 ’ 27.01-31.01 https://m.eds00.ru/00

CBOICTBA

adfd9c
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

VYrapHslii ra3, cBOMCTBa, GU3UOIOTHYECKOE bubnuoreka [IOK
40 | neiicTBMe Ha OpraHu3M 3.02-7.02 | by /im.edsoo.ru/00
adfebe
Yraekucielii ra3. YroiabpHas KUCIoTa U €€ bubmmorexa [IOK
41 | comu. KpyroBopot yriuepoaa B Ipupoie 3.02-7.02 | pio5://m.edsoo.ru/00
adfebe
IIpakTnueckune padorsl Ne 5 o Teme bubmuoteka LIOK
42 | "onyuenue oxcuna yriepona (1V) u 10.02 -14.02 https://m.eds00.ru/00
M3y4YEeHUE ero CBOMCTB" ae027e
Kpemuuii, ero gpusnueckre U XMMHYECKHE 10.02 -14.02 bubmorexa HOK
43 . : : https://m.edso0.ru/00
CBOMCTBa 260802
44 | O6oOuenne no reme «Hemeranibi» 17.02 -21.02
KonTpoabHast padora Ne 2 o teme bubmuorexa [IOK
45 | «Hemeramnsi» 17.02-21.02 | 40://m.edsoo.ru/00
aeel8
[Toso)keHne METAIIIOB B IEPUOIUYECKOM
CHUCTEME XUMHUUYECKHX aeMeHTOB J]. H. bubmuoreka [IOK
46 | MenneneeBa. Meramudeckas CBA3b. 24.02 -28.02 https://m.edso0.ru/00
dusnyeckue cpoiicTBa MeTalioB. CriiaBbl ael03e
METaJJIOB.
47 Haxoxaenne MeTauioB B pupojie U o01ue 24.02 -28.02
CHOCOOBI UX MOTYYCHHS
XUMHWYECKHUE CBOMICTBA METAJLIIOB. Pian bub6moreka I[JOK
48 | aKTUBHOCTH (AIEKTPOXUMHUYCCKHH Psif 3.03-7.03 https://m.edso0.ru/00
HaMpsKEHUH) METaIJIOB ael03e
bubmuoreka [IOK
49 | Metamnsl A-rpynn. lllenouynbsie MeTanbt 3.03-7.03 https://m.edso0.ru/00

aeldb2



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

bubaunoreka [IOK

50 | Okcuabl ¥ THAPOKCUABI HATPUS U KaJIUs 10.03 -14.03 https://m.edso0.ru/00
aeldb?
bubmoreka [IOK

51 | lenouHo3eMENbHBIE METAILIBI 10.03 -14.03 https://m.eds00.ru/00
ael5e8
bubmoreka [IOK

52 | AmoMuHHI 17.03 -21.03 https://m.edso0.ru/00
aelcb4

AMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCHIA 17.03 -21.03 bubmorexa [JOK

53 : : https://m.edso0.ru/00

QTFOMHUHUS
aelc64
bubmoreka [JOK

54 | Keneso 31.03-4.04 https://m.eds00.ru/00
aeld86

Oxkcunpl, THAPOKCUIBI 1 contn xkene3a (1) u bubnnorexa HOK
55 e (’I I 31.03-4.04 https://m.eds00.ru/00
ae35e6
IIpakTHyeckasi padora Ne 6. Pemenue bubmuoteka [IOK
56 | BKCIIepUMEHTANIBHBIX 3a/1a4 110 TEME 7.04-11.04 https://m.edso0.ru/00
«BaxxHelnme MeTaJJIbl U UX COCAMHEHUSI ae3de8
PaznuyHbIe TUITIBI BBIYKUCIICHUH TI0 YPaBHEHUSM bubmorexa HOK

57 I P 7.04-11.04 https://m.edso0.ru/00

peart 2e1750

58 KounrtpoJsbHas padora Ne 3 o reme 14.04 -18.04

«BaxuHeimme MeTauibl ¥ UX COSAMHEHUSD)
Oprannyeckas Xumus bubmuoteka [IOK

59 14.04-18.04 https://m.eds00.ru/00

ae054e



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86
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https://m.edsoo.ru/00ae35e6
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

60 Yraesonopoasl. [Ipenenbubie (HachlLIEHHBIE) 1 21.04 -25.04
YTJIEBOI0POIbI
61 Henpenenbubie (HEHACHIIEHHBIE) YTIIEBOI0- 1 21.04 -25.04
poabl
g2 | Obolmarommii ypok mo Kypcy 9kiacca 1 28.04 -2.05
63 HToroBasi KOHTPOJILHASI pad0oTa MO XUMHHU 1 28.04 -2.05
3a Kypc 9 kiaacca
BeniecTBa u maTepualnbl B MOBCEAHEBHOM 5.05 -9.05 bubmmorexa [TOK
64 1 ' ' https://m.edso0.ru/00
YKU3HU YeJIOBEKa 26350
XUMHUYECKOE 3arps3HEHNE OKPYKaIoIen 5.05 -9.05 bubmmorexa [OK
65 1 ' ' https://m.edso0.ru/00
Cpelbl ae4270
Ponb XxuMuM B perieHnn 3K0JIOTHYECKUX bubmorexa HOK
66 P 1 12.05-16.05 | pyis://m.edsoo.ru/00
mpobsem ae4270
Bbluncrienne no XMMU4EeCKUM YPaBHEHUSIM bubnuoreka [JOK
67 | peakuun 1 12.05 -16.05 https://m.edso0.ru/00
ae4270
Bbluncrienne no XMMU4ECKUM YPAaBHEHUSIM bubmuoreka [JOK
68 | peaxiuu 1 19.05-23.05 https://m.edso0.ru/00
ae0dOa
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U1 PECYPCBI CETH

HMHTEPHET
http://www.chemnet.ru Tazera «Xumus» u caiit 11 yuurens «5 uay Ha ypok

XUMHUU

http://him.1september.ru Eaunas xomnexius LIOP: TIpenmeTHas komiekius
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-HayuHBIC
skcriepuMenThl: xumus. Komnekuus Poccuiickoro o0ieo0pa3zoBaresibHOro

nopraia
http://experiment.edu.ru AJIXMUMMUK: caiit JI.}O. AnukOGepoBoit
http://wwwalhimik.ru Bcepoccuiickas omumiiaa NIKOJIbHUKOB 110 XUMUU

http://chem.rusolymp.ru Opranudeckasi XUMUsi: SJICKTPOHHBIH YISOHUK TSI

CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: HICKTPOHHBIN YICOHUK
http://wwwhemi.nsu.ru OTKpBITBIH KOJUTEDK: XUMHS
http://www.chemistry.ru JlucranimonHas oMMMITHAIA 10 XUMHUH:

TGJIGKOMMYHI/IKaHI/IOHHHﬁ 06p330BaTCHBHBIﬁ IMPOCKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://wwwalhimik.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://wwwhemi.nsu.ru/
http://www.chemistry.ru/

