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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1o XMMHHM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa30BaHMs COCTaBJIE€HA HA OCHOBE
TpeOoBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETo
obpaszoBanus, npexacraBieHHlx B @I'OC OOO, a Takxke Ha OCHOBE (hefepanbHON paboueit
MIPOrpaMMbl BOCIIUTAHUS M C y4€TOM KOHUENIUH MpEenojiaBaHus y4yeOHOro mpeamera «XuUMUs» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpaMmMa 1o xumuM [a€T NpENCTaBICHHE O LesIX, OoOwell cTpaTteruu oO0y4YeHws,
BOCIIUTAHHUS M Pa3BUTUS OOYYAIOMIMXCSl CpPEACTBaMH y4yeOHOTO MpeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE TPEMETHOE COJCpXKAaHUE, MPEIyCMAaTPUBACT pacHpeAeiieHHe €ro Mo Kiaccam Hu
CTPYKTYPUPOBAHHUE 110 pasjeiaM U TeMaM MPOTrpaMMBbl [0 XMMHUHU, ONPEAENIIET KOIUYECTBEHHbIE U
KAueCTBEHHbIE XAPAKTEPUCTUKH COAECPXKAHUS, PEKOMEHAYEMYIO I10CJIEI0BAaTEIbHOCTh H3YyYEHUs
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroInXCs, ONMPEAeIsieT BO3MOXKHOCTH TpEAMEeTa U peau3aliuu
TpeOoBaHUN K pe3yJabTaTaM OCBOCHHS OCHOBHOM OOpa3oBaTeNbHOW MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011eT0 00pa30BaHus, a TaKkKe TPeOOBAaHUI K pe3ysbTaTaM OOYYEeHHUsI XUMHUH Ha YPOBHE
1enei M3ydeHHWs TMpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOM  N1€ATEIbHOCTH
00yJaroIIerocs 0 OCBOCHUIO YIeOHOTO COJICPIKAHMSI.

3HaHWe XMMHU CIY>KHUT OCHOBOH [UIsi (POPMUPOBaHUS MHUPOBO33PEHUSI O0Yy4aloMIerocs, ero
NPEJCTaBICHUNA O MaTepUaIbHOM E€IUHCTBE MHUPA, BAXKHYIO POJb UTParOT (popMupyemble XUMHUEH
MIPEJICTABJICHHUS] O B3aUMOIIPEBPALLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B MPHUPOJE, O MYTIX
pereHwust rI100anbHBIX TPOOIEM YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SJHEPTETHUECKOH,
MUIIEBON U IKOJIIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peau3allii BO3MOXKHOCTEH JUIs caMopa3BUTUS M (POPMUPOBAHUS KYIbTYpHI
JUYHOCTH, €€ o011ei 1 (PyHKIIMOHATIBbHOU IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPYECKHX CHOCOOHOCTEH OOydaroluxcs,
HAaBBIKOB UX CAMOCTOATEIbHONW y4eOHOH NesATeNbHOCTH, SKCIIEPUMEHTAIbHBIX U HCCIEA0BATEIbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HAKOMHUT CO CNEeUU(PUKON HAYYHOT'O MBIIUIEHUS, 3aKJa/JbIBA€T OCHOBBI LIEJIOCTHOTO B3TJsAa
Ha EAMHCTBO TMPHUPOJABI M YEJIOBEKa, SBJSETCA OTBETCTBEHHBIM JTanoM B (OpPMHUPOBAHUU
€CTECTBEHHO--Hay4YHOH rpaMOTHOCTH 00yUaroluXcs;

COCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOLICHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM,
K NIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa3zoBaHUe 00yJaromInXCsl.

JlaHHble HampaBiIeHHUs B OOYYEHHMHM XHMMHUHU OOECIEUMBAIOTCA CIEU(PHUKON COAepKaHHs
y4eOHOro mpenMera, KOTOpBIM SIBISETCS MeAarornyeckd aJanTHPOBAaHHBIM OTpakeHueM 0a30BOi
HayKH XMMHUHU Ha ONPENEIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHMsSI OpPUEHTHPOBAH HA OCBOCHHE
00y4aroIMMHUCS CHCTEMBl TMEPBOHAYAIBHBIX MOHATHH XUMHHM, OCHOB HEOPraHMYECKOW XUMHHU WU
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TTOHATUN OPraHUYECKON XUMUH.

CtpykTypa coiepKaHusi IMpOrpaMMbl MO XHMHUH C(HOPMHpPOBAaHA Ha OCHOBE CHCTEMHOTO
noaxoja K e€ uzyuenuto. ConeprkaHue CKIaJAbIBAETCS U3 CUCTEMBbI MOHATUH O XUMHUYECKOM JIEMEHTE
U BEIIECTBE M CHUCTEMBbl MOHATHH O XHMMHUYEeCKOH peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpPraHM30BaHbl 10 MPHUHIMITY IOCIEJOBATEILHOTO PAa3BUTHUSl 3HAHMM HA OCHOBE TEOPETUYECKUX
IIPEICTAaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— Y4YEHHMSI O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.



Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIMPHYECKH TMOJIYyYEHHBIX U
OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEIOBATENILHO OT OJHOIO YPOBHS K APYroMYy, BBITOTHSS
(GYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHS W BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BELLIECTB.

OcBoecHHE TPOrpaMMbl IO XUMHHU CIIOCOOCTBYEeT (DOPMHUPOBAHHMIO TMPEACTABICHUS O
XUMHUYECKOM COCTaBISIIOIIEH HAydyHOM KapTHUHbBI MHpa B JIOTMKE €€ CHUCTEMHOH MpUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUsI K HAy4YHOMY 3HAHUIO M METOJlaM IO3HAaHWS B Hayke. M3yueHue xumuu
MIPOUCXOJUT C MPHUBJICUYCHUEM 3HAHUN U3 paHee M3YyYEHHBIX y4eOHBIX MpeamMeToB: «OKpyKarouii
Mup», «buonorus. 5-7 knacces» u «®@u3nka. 7 Kiaacey.

[Ipy u3ydyeHUHn XUMHUHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUNW OCHOB XMMHUYECKOM HAYKHU Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKON NEATEIHHOCTH YEJIOBEKAa M KaK OJHOTO U3
KOMITOHEHTOB MHPOBOW KYJBTYpHI. 3aaua y4eOHOro MpeMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX IOJIOKCHUH,
JOCTYMHBIX 000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HaAyKH, B TPUOOIIEHUU K HAyYHBIM
METO/aM MO3HAHUS IIPU U3YyUYEHUHU BEIECTB U XMMHUYECKUX pEaKinii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX ~YMEHUH W HUX MOPUMEHEHWH B y4eOHO-TIO3HABaTeNbHOM U y4yeOHO-
HCCIICIOBATEIILCKON JISATSIIBHOCTH, OCBOSHUM TPABHJI 0€30MacHOro OOpamieHHs C BEIECTBAMHU B
MMOBCETHEBHOM KU3HU.

[Ipn w3ydeHWM XUMHH Ha YPOBHE OCHOBHOTO OOMIET0 0Opa3oBaHUs BaKHOE 3HAYCHHC
MPUOOPETN TaKKe LeH, KaK:

— (opmupoBaHNE UHTEIJICKTYadbHO pPAa3BUTONW IJIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYTHUYECTBY, CAMOCTOSATEIHPHOMY MPUHATHIO PEIICHU, CIIOCOOHOH amanTHpoOBaThCS K OBICTPO
MEHSFOUIUMCS YCIIOBUSIM JKM3HU;

— HampaBJICHHOCTh OOY4YEeHHMs Ha CHCTEMaTH4ecKoe MpuoliieHne oOydJarmuxcs K
CaMOCTOATENILHON TMO3HABATEIHLHOM NESATEbHOCTH, HAYYHBIM METOAaM TO3HaHUs, (OPMUPYIOITUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecriedyeHre YCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYAIOUIMMHUCS — OTbITa
Pa3HOOOpa3HOM JEeSATENHHOCTH, TO3HAHUS W CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJTFOUYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMUYHBIX BUOB JI€ATEIbHOCTH;

— ¢dopmupoBanue o6Omeld (GpyHKIHOHAIBHONM M €CTeCTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM
qHclie YMEHUH OOBSICHITh W OIEHUBATh SBICHHUS OKPY)KAIOIIEro MUPA, MCIONb3Yys 3HAHUSA U OIIBIT,
MOJTyYEHHBIE TIPU U3YUYCHUH XUMUU, IPUMEHSTh WX MPHU PEIICHUU TPOOIeM B TOBCEIHEBHON JKU3HU
Y TPYJAOBOM J1€ATENbHOCTH;

— ¢opmupoBaHHE y OOYYAIONIUXCS TYMAaHHCTHUYECKUX OTHOIICHWM, MOHUMAHUS IEHHOCTH
XUMUYECKUX 3HAHUM JUISI BBIPAOOTKH DKOJIOTHYECKH IIEJIECO00pa3HOTO TIOBEACHHUS B OBITY H
TPYJIOBOH IESITEIIbHOCTU B LIEISIX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAIOLIEH TPUPOTHON Cpebl;

— pa3BHUTHE MOTHUBALUU K O0yUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOCHHsI OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HaMpPaBIEHHOCTH JAIbHEUIIIETO 00y4YEeHHUSI.

OO6miee 9mMCIO YacoB, OTBEACHHBIX I M3YYCHHS XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, coctaBiser 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezienio), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHM B )KM3HU YeloBeKa. XUMHUs B CUCTEME HayK. Terna u BeuiecTna.
®u3nueckue CBOMCTBA BEIIECTB. ArperarHoe coctossHue BemecTs. [loHATHe 0 MeTogax Mo3HaHUs B
xumuu. Yncreie BemecTBa u cmecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 31eMeHThl. CUMBOJIBI XUMHUUYECKHUX 3JIEMEHTOB. IIpocTeie n
CJIO’KHBIE BEIlECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass popmyna. BaneHTHOCTP aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. MaccoBast
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KonunuectBo BemectBa. Monbs. MonsipHast macca. B3auMocBsA3p KonnuecTBa, MacChbl U 4ucia
CTPYKTYPHBIX €IMHHII BerecTBa. Pacyérel mo GpopMynaM XUMHUUECKUX COCTMHEHUH.

®u3znueckue W XUMUYECKUE SIBICHUS. XHUMHUYECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXPAaHEHHs Macchl BeLIECTB. XHMMHUYecKue ypaBHeHUs. Kiaccuduxanuss XMMUYECKMX peaKIUii
(coemuHeHus, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TIOCYJI0H, MpaBuUiIamMH pabOTHl B Ja0OpaToOpuu U MpHEMaMU
oOpamieHusi ¢ J1abopaTopHbIM O00OpYyIOBaHHWEM, H3yYCHHE U OIUCaHHe (HU3MYECKHX CBOWCTB
00pa3I0B HEOPraHUYECKUX BEIIeCTB, HaOMIOAeHHE (Qu3nYeckuX (IUIaBJICHHWE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHJEHCalMsl BOJbl) U XUMHUYECKUX (TOpEHUE CBEuH,
MPOKAJIMBaHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCIIOTOW) SBJICHHM, HAOIIOJICHUE U
ONMCaHWE MPHU3HAKOB NPOTEKAaHUS XMMHMUECKHUX peaklUMil (pas3jiokeHHe caxapa, B3auMOJecTBHE
CEepHOM KHUCIIOTBI € XJOpuaoM Oapus, pasnoxenue ruapokcuna meam (ll) mpu HarpeBanum,
B3aUMOJICHCTBHUE kene3a ¢ pacTBopoM coiu menu (l1), n3yuenue crocoOoB pasneneHusi cMeceil: ¢
MIOMOIIIbI0 MAarHuTa, (PUIbTPOBAaHUE, BBIAPUBAHHUE, TUCTUIUIALMUSA, XpoMmaTorpadus, NpoBeIeHHE
OYHCTKM TIOBAPEHHOW COJM, HAOMIOJEHHWE U ONUCAaHHE pEe3yJbTaTOB IMPOBEACHMS OIbITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHUs MacChl, CO3/JaHNe MoJieNiell MOJIeKyT (IIapOCTEPIKHEBBIX ).

BaHeiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmecp raszoB. CocrtaB Bozayxa. Kucimopom — 2I€MEHT M IIPOCTOE BEILIECTBO.
Haxoxpaenue kuciopona B mpupojie, pU3MYECKUE M XUMHUYECKHE CBOICTBa (peakiuu TOpPEHus).
Oxcunpl. [lpumenenue kuciaopoga. CrocoObl MoNydeHHs KHUCIOpoga B JlabopaTopuu U
npoMebliieHHocTH. KpyroBopoT kucimopona B mpupoje. O30H — amuioTpomnHas MOAUQPHUKAIUS
KHCIIOpO/1a.

TemnoBoit 3¢hdekT XUMHUYECKONW peakluH, TEPMOXMMHUYECKHE YypaBHEHUS, D3K30- H
SHAOTEPMHUUYECKNE peakuuu. TOIIMBO: Yroidb W METaH. 3arps3HEHUE BO31yXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — anemeHT U npocToe BemiecTBo. Haxoxaenue Bojoposa B npupose, pusnueckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucmotsl u conu.

MonsipHbiii 00BEM Tra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PactBopbel. HacelmeHHble H
HEHaCBILIEHHBIE pacTBOPHIL. PacTBOpUMOCTH BellecTB B BoJie. MaccoBasi 10JIsl BEIIECTBA B PacTBOPE.
Xumuyeckue cBorcTtBa BoAbl. OcHoBaHus. Pojib pacTBOpOB B MPUPOAE M B KU3HM YEIOBEKA.
Kpyrosopot Bozsl B ipupojie. 3arps3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudpukanus Heopranmdyeckux coenuHeHuil. Oxkcunpl. Kraccuduxamuss oKcHIOB:
cosieoOpa3zymomnue (OCHOBHBIEC, KUCIOTHbIe, aM(poTepHble) U HecosneoOpasyronme. HomeHnknatypa
okcu0B. usznueckre U XUMHUYECKHUE CBOMCTBA OKCUIOB. [lomydeHne okCcuoB.

OcnoBanust. Krnaccupukanuss ocHOBaHMM: MIENMOYM M HEPACTBOPHUMBIC  OCHOBAHMSI.
Homenknarypa ocHoBanuii. ®Dusznueckne W XHMHYECKHE CBOMCTBA oOcHOBaHuU. I[lomydenue
OCHOBaHUM.



Kucnorel. Knaccudukarmust kucnor. Homenknarypa kuciaor. OU3NYECKUE U XUMHYECKHE
cBoicTBa KUCIOT. Psin aktuBHOocTH MetaiioB H. H. bekerona. [lonydyenue kucnor.

Conu. Homenkinarypa coneil. @u3nuecknue U XuMudeckue cpoictsa coseil. [lonydyenue coneit.

['eneTnueckas cBsSI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJeNieHne COJEep)KaHusl KHUCIOpOoJa B BO3AyXe, IMOIy4YeHHE, COOMpaHHeE,
pacrmo3HaBaHWE W W3yYEHUE CBOWCTB KHUCJIOpPOJa, HAOINIOJIEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJOBHSI BO3HMKHOBEHHS W TpEKpallleHus TOopeHus (moxapa), O3HAKOMIICHHE C
oOpa3iamMu OKCHJIOB U OMKCAHHUE WX CBOMCTB, MOJyuYeHUE, COOMpaHUE, PACIIO3HABAHNE U U3YYCHUE
CBOHMCTB Bojioposa (TopeHue), B3aumojelcTBue Bojgopoga ¢ okcuaom Meau () (Bo3mokHO
WCIOJIb30BAaHNE BHCOMATEPHANIOB), HAONIOJCHHE O0Opa3loB BEIIECTB KOJWYECTBOM | MOIb,
UCCIIeIOBaHHE 0COOEHHOCTEN PACTBOPEHUSI BEILIECTB C PA3IMYHON PACTBOPHUMOCTHIO, TPUTOTOBIICHHUE
pacTBOpPOB C OMNPEAETEHHON MAacCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C
MeTaiaMu (HaTpueM M KajblueM) (BO3MOXKHO MCIOJB30BaHUE BHJIEOMATEPUANIOB), UCCIICIOBAHHE
00pa3I0OB HEOPraHWYECKHX BEIICCTB PA3MYHBIX KIACCOB, HAOIIOJEHUE W3MCHCHHS OKPACKH
WHIMKATOPOB B pacTBOpax KHUCIOT U WIeloued, u3yueHue B3aumonencTBus okcuaa memu () c
pacTBOpPOM CEPHOM KHUCJIOTBI, KHUCJIOT C METAJUIAaMH, pEaKUUi HEUTpalIn3aluu, MOJy4eHUE
HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METajlla JIPYyrMM U3 PacTBOpa COJIM, PELICHUE
SKCIEPUMEHTAIBHBIX 337a4 10 TeMe «BakHelume KI1acChl HEOPraHUYECKUX COEIUHEHUIN.

Ilepuonuveckuii 3axkon u Ilepmoaumyveckasi cucrema xumMuuyeckux 3iemenroB . MW.
MenpeneeBa. Ctpoenne aroMoB. XMMHYeCKas CBsi3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBbie MOMBITKH KIACCH(DUKAIMKA XUMHYECKUX AJIEeMEHTOB. [loHsATHE O Trpymnmax CXOMHBIX
AJIEMEHTOB (IEOYHBIE U IIENIOYHO3EMEIbHbIE METAJIbl, TaJIOT€Hbl, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucrema xumudyeckux aneMeHToB /. 1. Menneneesa.
Kopotkonepuoanas u nmuaHonepuroHas Gopmel [lepuoaudeckoit cucTeMbl XUMHUYECKUX DJIEMEHTOB
J. U. Menneneesa. Ilepuonsl u rpynnsl. PUZHMYECKUN CMBICI IOPAIKOBOIO HOMEpPA, HOMEPOB
MePUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX sifep. M3otomnbl. DnekTpoHbl. CTpOEHHUE 3IEKTPOHHBIX
00010ueK aToMOB TepBbIX 20 XuMU4YecKux ieMeHToB [lepuoandeckoii cuctemsl Jl. . Menneneena.
XapakTepucTuKa XMMUYECKOTO 3JIEMEHTa MO ero mnojoxkeHuto B Ilepmonnueckoin cucreme /1. U.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUs pajnyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB, METAUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIaM U MEPUOIAM.

3nauenue [leprognueckoro 3akoHa u [lepuoanueckoil cUCTEMbl XUMUYECKHUX 3JE€MEHTOB JJis
pa3BuUTHS Hayku U npakTuku. [[. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (MOsIpHAs U HETOJSIPHAS) CBSA3b. DIEKTPOOTPHUIIATETLHOCTh
XUMHUYECKUX JJIeMEHTOB. VIOHHas CBSI3b.

Crenenb okucieHusi. OKUCIUTENbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl okuciaeHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIiloB BEIIECTB META/UIOB U HEMETAJUIOB, B3aUMOCHCTBIE THIPOKCH A IIMHKA C
pacTBOpaMM KHUCIOT M IIEJI0YeH, TPOBEICHUE OMBITOB, MILTIOCTPUPYIOIIUX MPUMEPbI OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEaKINi (TOpEeHUe, PEaKIIUU Pa3I0KEeHUsI, COSTUHEHU ).

Mesicnpeomemmunie céazu

Peanusanus MeXpeaAMETHBIX CBS3€U MPU U3YYEHUH XMMHHU B § KJIACCE OCYILECTBIISIETCS Yepe3
UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX TMOHSATHUH, TaK W TOHSITHH, SBISIFOIIUXCS
CUCTEMHBIMU JJI OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.



OOme ecTecTBEHHO--HAy4YHbIE MOHATHS: HAay4YHBIH (aKT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAJM3,
CUHTE3, KiIaccuuKalus, NepuoIn4YHOCTh, HAOI0JeHIE, SKCIIEPUMEHT, MOJCIIMPOBAHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE.

®usnka: MaTepus, aroM, DSJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWA, HW30TOIBI,
ParMOaKTUBHOCTb, MOJIEKYIIA, JIEKTPUUYECKHUH 3apsi, BEMIECTBO, TeNI0, 00BEM, arperaTHOe COCTOSTHUE
BELIECTBA, ra3, PU3NYECKUE BEIIUYUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TIaHeThl, 3BE3/1b1, COIHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAJIbl, TOPHBIE MOPOAbI, MOJE3HBIE HCKOIAEeMBbIe,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peakuust

[Tepuonuueckuii 3akoH. I[lepronanueckas cucrema xumudeckux snementoB /. V1. Menneneena.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KalMs, KaJbLUs W HUX COCAMHEHUH B COOTBETCTBUU C IIOJIO)KEHHUEM 3JIEMEHTOB B
[Iepunonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemecTBa: BHUAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKHX PEHIETOK,
3aBHCHMOCTbH CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMHUECKOH CBSI3U.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX BEIIEeCTB. XMMHUUECKHE CBONCTBA BEIIECTB,
OTHOCSIIIUXCS K pa3IUMYHbIM KJIaccaM HEOPraHWYECKUX COEIMHEHUM, TeHEeTUYecKas CBS3b
HEOPraHUYECKHUX BEILECTB.

Knaccudpukanys XMMHUYECKHMX pPEaKIMM MO pa3MyHbIM MpU3HAKaM (IO YMUCIYy U COCTaBY
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, O TEIJIOBOMY 3(PGEKTy, M0 U3MEHEHHUIO CTETICHEeW OKHCICHHUS
XUMHYECKHUX JIEMEHTOB, 10 OOPATUMOCTH, MO YYaCTHUIO KaTaln3aTtopa). JK30- U IHIAOTCPMHUYCCKUE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonsite o ckopoctn xumuyeckol peakiuu. IloHaTtne 06 oOpaTMMBIX U HEOoOpaTHMBIX
XUMHUYECKHUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. I[Tonarue o xaranmse.
[TonsiTe 0 XxuMHUyeckoM paBHOBecuU. DaKTOpHI, BIUAIOININE Ha CKOPOCTh XUMUYECKOW peakluu U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM, AJIEKTPOHHBIM  OallaHC  OKHCIIUTEJIbHO-
BOCCTAaHOBUTENBbHONH peakuuu. COCTaBIEHHE YPAaBHEHMM OKHCIUTENIBHO--BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ MCTIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 2JIEKTPOIUTUYECKON OUCCOLMALMU. OJIEKTPOIMTBI W HEMIEKTpoJauThl. KaTnoHsl,
aHUOHBI. MexaHM3M JIMCCOLMAlMM BELIECTB C Pa3jIMYHbIMH BHJIAMU XUMHUYECKOH cBsi3u. CTemneHb
aucconyanui. CUIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YcCIOBHS NPOTEKaHUS peaKkUMid HMOHHOTO OOMEHa, IOJIHbIE U
COKpalI€HHbIE HOHHBIE ypaBHEHHUs peakiuil. CBoMCTBa KHUCIOT, OCHOBAaHMM M COJIEH B CBETE
MIPEACTABICHUI 00 IEKTPOIUTHIECKON aucconnanun. KauecTBeHHbIE peakiiuy Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAIUIMUECKUX PEMIETOK HEOPraHNYECKUX BELIECTB — METAIIIIOB
u HemeTauloB (TpaduTa M anmasza), CIOKHBIX BEUIECTB (XJIOpHJA HaTpusi), HCCIeI0BaHUE
3aBHCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIIMU OT BO3JCHCTBUS PA3IUUHBIX (PaKTOPOB, UCCIICAOBAHHE
AJEKTPONPOBOHOCTH PACTBOPOB BEUIECTB, Ipollecca IUCCOLMALMU KHUCIOT, IIEJo4Yed U cose
(BO3MOXXHO HCIIOJIb30BAaHHE BUJEO MAaTEpHAIOB), IPOBEACHUE OIBITOB, MWIUTIOCTPUPYIOLIUX MTPU3HAKH
MPOTEKaHUs PeaKIuii HOHHOTO oOMeHa (00pa3oBaHME OcajiKa, BBIICIICHUE Ta3a, 00pa30BaHUE BOBI),
OIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropexue,
peaKuuu paslioKEHHUs, COEAMHEHHUS), paAClO3HaBaHHE HEOPraHHMYECKHUX BEIIECTB C IMOMOIUIbIO
KAaueCTBEHHBIX PEAKLIMI HA MOHBI, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a/1a4.

HeMeTa/iibl M MX COeIMHEHUS

OOmiast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENCHH
okucienusa. CtpoeHue U (u3MUECKHE CBOICTBA MPOCTHIX BEUIECTB — TaJOT€HOB. XHUMHUYECKHE



CBOMCTBa Ha IpuUMeEpe XJopa (B3aUMOJEHCTBUE C METAUIaMM, HEMETAJUIAMHM, ILIEJI0YaMHu).
XnopoBogopoa. ConsiHasi KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydeHHE, NMpuMeHeHue. JleilcTBue
XJIOpa M XJIOPOBOAOPOZA Ha OpraHU3M uejoBeka. BakHeiline XJIOpUIbl M UX HAXOXACHUE B
IIPUPOJIE.

OObmas xapaktepuctuka 3ieMeHToB VIA-rpynmel.  OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (U3MYECKHE CBOWCTBA IPOCTBIX BELIECTB —
KHCJIOPOAA U Cepbl. AJUIOTPOIHbIE MOJU(PHUKAIIMY KUCIOPOJA U Cepbl. XUMHUECKUE CBOICTBA CEPHI.
CepoBoziopoJi, cTpoeHue, pu3ndeckue U XuMudeckue cBoiicTBa. OKCUIBI cepbl KaK IpPeCcTaBUTENIN
KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (U3MYECKHe M XHMHUYECKHEe CBOiicTBa (0oOmime Kak
IIPEJCTaBUTEN KJlacca KHUCIOT M cleuduueckue). XUMHUECKUEe pPEeaklnu, JIeXkallue B OCHOBE
MPOMBIIIICHHOTO CIoco0a IMoydeHus: cepHol KucioTsl. [Ipumenenune cepHoil kuciaotel. Comu
CEepHON KMCJIOThI, Ka4eCTBEHHAasl peakius Ha cyiabpaT-uoH. HaxoxaeHnue cepbl U €€ coelMHEHUH B
npupojae. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpe/ibl COEIMHEHUSMU Ccepbl (KUCIOTHBIE JOXK/IH,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

OOmass  xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHUs. A30T, paclpoCTpaHEHHE B MPUPOJE, (PrU3nUecKrue U XUMUYECKHUE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (U3WYeCKHe W XHUMHYECKHE CBOMCTBA,
nojyyeHue U npumeHenue. Coin aMMOHHUS, UX (PU3HYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KavecTtBeHHast peakinuss Ha HWOHBI aMMOHHMA. A30THas KHCJIOTa, €€ MOJydyeHHWe, (U3UYecKue Hu
XMMHYECKHe CBoMcTBa (00lIMe Kak TpeAcTaBuUTeNs Kiacca KUCIOT M cnenuduyeckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHSI B KaueCTBE MHHEPAIbHBIX yH00peHui. XUMHUUYECKOe
3arps3HEHUE OKPY’KaIoLIeH cpebl COeIMHEHUAMHU a30Ta (KUCIOTHBIE JOXK/HU, 3arpsa3HeHne BO3yXa,
ouyBkl U BO0EMOB). Docdop, amtorponHbie MogupuKanuu Gochopa, PU3HUECKUE U XUMHUECKUE
cBoiictBa. Oxcun ¢ochopa (V) u dochopHas kuciora, (uzndeckMe U XUMHUYECKHE CBOMCTBA,
nosydenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBLHBIX YIOOPEHUH.

OOmast xapaktepuctuka 31eMeHToB |V A-rpynmel. OcoOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJIEepoA, aJUIOTPOIHble MOIM(UKAIMM, PAacCHpPOCTpPaHEHUE B
npupoje, Gpu3NUecKue M XUMHYeckue cBoOMcTBa. AncopOuus. KpyroBopor yrieposa B mpupoe.
Oxcunpl yriaepoaa, ux (usMyeckue W XMMHUYECKHE CBOMCTBA, JEMCTBHE Ha KUBBIE OpPraHU3MBI,
HOJy4eHUEe W TPUMEHEHHe. DKOJOTHYECKUe IMpoOJieMbl, CBsi3aHHbIE ¢ okcuaoM yriaepoaa (1V),
TUTIOTE3a TJIO0ATBHOTO TMOTEIJICHUs KJIMMaTa, MapHUKOBBIM 3 deKT. YTolbHas KUCIOoTa U €€ COJH,
ux (usnyeckue M XMMHUYECKHE CBOMCTBA, MONy4YeHUE M NpUMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-uoHbI. Mcnosnb30BaHue KapOOHATOB B OBITY, MEIMILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COEAMHEHHUSAX YIiepoja
(MertaH, 3TaH, 3TUJIEH, ALETWIEH, 3TAHOJ, TIULEPUH, YKCyCHas kuciota). IIpuponHble NCTOYHMKHU
YTI€BOAOPOAOB (Yroyb, MPUPOIHBINA ra3, He(Th), TPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb B
ObITY M TpOMbIIIEHHOCTU. [loHATHE O OMOJOrMYECKHM BaXKHBIX BEIIECTBAaX: JKUpax, Oenkax,
yIaeBOoJax — W WX pOJM B KU3HU UeJIoBeKa. MarepualbHOE €IUHCTBO OPraHMYecKHuX U
HEOPraHMYECKUX COECAUHEHUN.

Kpemuuii, ero ¢pusnyeckue 1 XUuMUYECKUE CBOMCTBA, oJyueHUe U npuMeHeHnue. CoeHeHUs
KpeMHUs B mpupoge. Obume npexacraBieHuss o0 okcune kpemuus (V) u KpeMHUEBOW KHCIOTE.
CunukaTtel, HMX MHCIONb30BaHHE B OBITY, B MPOMBINUIEHHOCTH. BaxxHeilline cTpouTenbHble
MaTepuasbl: KepamHKa, CTeKJo, IIeMEeHT, OeToH, xkene300eToH. [IpobGremsl Oe30macHOro
MCIOJIb30BaHUS CTPOUTENIbHBIX MaTepUajIoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3l0oB HEOPraHMYECKMX BELIECTB, CBOWCTB COJSHOW KHCJIOTHI, IPOBEIEHUE
KayeCTBEHHBIX PEAKIMH Ha XJOPHI-MOHBI M HAOJIOACHWE TNPHU3HAKOB HMX NPOTEKAHUS, OIIBITHI,
oTpakarolmue (U3NYECKUe M XMUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAUHEHUH (BO3MOYKHO
WCIOJIb30BaHNWE BUJCOMATEPHANIOB), O3HAKOMJICHHE C o0Opas3lamMu XJOPUAOB (TaJoreHUI0B),
O3HAKOMJIEHHE C oOpa3uamMu cepbl M €€ COeAMHEHUS MM (BO3MOXHO  HCIIOJIb30BaHHE



BHUJICOMATEpPHANIOB),  HaONIIOJeHWE  Tporecca  OOyrauMBaHUS — caxapa  [OA  JCHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3y4YE€HHE XHMHUYECKHX CBOMCTB pa30aBJICHHON CepHOi
KHCIIOTBI, TPOBEJCHHE KAa4eCTBCHHON peakiuu Ha cyib(paT-uoH W HAONIOJCHHE TpU3HAKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (U3MYECKUMHU CBOMCTBAMHU a3oTa, ¢ocdopa U UX COCTUHEHHIA
(BO3MOXXHO HCHOJIB30BAaHUE BHJICOMATEPUANIOB), 00pa3laMu a30THBIX U (ochHOpPHBIX YyHOOpEHHIA,
MoJiyueHue, coorpanue, pacrno3HaBaHHe U U3yUYeHUE CBOWCTB aMMHaKa, IIPOBEJCHHE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHUS U (HocdaT-HOH ¥ U3YYCHHE MPU3HAKOB MX MPOTCKAHUS, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON a30THOM KHUCIIOTBHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
M3YYCHHE MOJCNeH KpPUCTAUTMYECKUX pemérok anmasa, rpadura, QysuiepeHa, O3HAKOMIICHUE C
MpOLIeCCOM  aJCOPOLMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIIEM U YCTPOHCTBOM
MPOTHUBOTa3a, MOJyuyeHUe, coOupaHue, Paclo3HABaHWE W W3YYCHHE CBOMCTB YIJIEKHCIOrO Tasa,
MPOBEJICHUE KAYECTBEHHBIX pEakiuil Ha KapOOHAT W CHJIMKAT-WOHBl U HM3yY€HUE MPHU3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHHME C MPOAYKIMEH CHJIMKATHOW  MPOMBIIUICHHOCTH, PEIICHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 Teme «BakHeie HeMeTallIbl U UX COEIUHEHUS.

MeTa/uibl M UX COeIMHEHUSI

OO0mas XxapakTepUCTUKa XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX TOJIOKEHHS B
Ilepnonnueckoir cucreme xumuuyeckux dieMeHTOB J[. WM. MenneneeBa W CTpPOEHHsST aTOMOB.
Crpoenue wmetaiioB. Mertaiuyeckas CBsI3b W METaNIMUECKas KPUCTAUIMYECKas pelIETKa.
DNEeKTPOXUMHUYECKUN Psifi HAMIPsKEHUN MeTaiuioB. Du3nyeckne 1 XMMUYECKHUE CBOMCTBA METAILIIOB.
OO6mue crnocoObl monydeHus MeTauioB. [loHATHEe O KOpPpO3UM METANJIOB, OCHOBHBIE CIIOCOOBI
3aluUThl X OT Koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUMN, OpOH3a) U UX NPUMEHEHUE B ObITY
Y IPOMBILUIEHHOCTH.

[[lenounble MeTaiuibl: noJjioxkeHue B [lepronnueckoi cucteMe XUMUYECKUX 3dyemeHToB /. WM.
MeHeneeBa, CTpOEHUE WX aTOMOB, HAX0XJIE€HUE B npupoje. Pu3nueckue 1 XUMHUUECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCHABI HATpusl U Kanus. [IpuMeHeHne MIeToYHbIX
METaJUIOB U UX COEIMHEHUM.

[[lenouyHO3eMENBHBIE METAUIBI MAarHui M KaJbIUi: moJiokeHne B llepuogumueckoil cucreme
xumuyeckux snemMeHToB J[. M. MenzaeneeBa, CTpoeHHE HMX aTOMOB, HaXOXJACHHE B MPHUPOJE.
dusnyueckre U XMMHUYECKUE CBOMCTBA MarHus U KaibIus. Bakuelime coeTMHEHUS Kalblust (OKCH]I,
THAPOKCHL, CONH). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B Ilepumonmueckoil cucremMe Xxumudeckux dnemeHtos J[. WM.
MeHneneeBa, CTpOEHHE aToMma, HaXOXKJIeHUE B mpupone. Puznueckue M XUMUYECKHE CBOMCTBA
ATIOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCUIA AITFOMUHUS.

Kenezo: nonoxenue B Ileproanueckoit cucteme xumudeckux sneMentoB Jl. . Menneneena,
CTpPOEHHE aToMa, HaxoXJeHue B mpupoje. Gusnveckne U XuMHUYECKHE CBOMCTBA xene3a. OKCHIbI,
ruapokcuabl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u MmoyrydeHue.

Xumuueckuii IKCnepumMeHm:

O3HAKOMIJIEHHE ¢ 00pa3laMy METaJUIOB U CIUIaBOB, UX (PU3NYECKUMH CBONCTBaAMH, U3YUCHUE
pPEe3yIbTATOB KOPPO3HH METAIOB (BO3MOXHO HCIIOJIB30BAaHUE BHICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCH/IA KAJbIMs U HATPHUS C BOAOH (BO3MOKHO HCIIOIH30BAHKE BHICOMATEPHUATIOB),
HCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, MpOIlECCAa TOPEHHS JKelie3a B KHUCIOpoJe (BO3MOXKHO
HCIOJIb30BaHNE BUICOMATEPHUATIOB), MPHU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX pEaKIUid Ha HOHBI:
MarHusi, KaJbIvs, aTFOMUHUS, ITuHKa, xKene3a (I1) u xxenesa (1), mequ (1), Habmronenne u onvcanue
MPOIIECCOB OKpAIIMBaHUs TJIAMEHU MOHAMU HAaTpUs, Kajdus U KaJlbLUs (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB), HCCIeAOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHUHUS W THAPOKCH]IA
LIMHKA, pelIeHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeilre MeTasibl U UX COSTUHEHUS.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa u Marepuasibl B MOBCEJHEBHOM W3HU 4YelOBeKa. be30omacHoe HCMOJIb30BaHHUE
BELIECTB U XUMUUECKHX peakiuii B ObITy. [lepBas moMoIIb Npu XUMHUYECKUX 05KOTaX M OTPaBICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpYyKarouled cpeabl (MpeaesibHasi AOMYCTUMAas KOHIICHTPALIMs
BemecTs, ganee — [1/1K). Ponbs xumun B perieHun 3KOJIOTHISCKUX TIPOOIIEM.



Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAIUIOB, IOJMMEPHBIE MATEPHUAJIbI).

Mesicnpeomemmunie ceazu

Peanunzanus MeXIIpeIMETHBIX CBA3EH IIPU NU3YUYEHUH XUMHUHM B 9 Kilacce OCYILECTBIIETCS Yepes
UCIOJb30BaHMUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX IOHSATHHA, TaK W TOHITUH, SBISIOMIUXCS
CHCTEMHBIMU JUIsI OT/IEJIbHBIX IPEMETOB €CTECTBEHHO--HayYHOIO IIUKIIA.

OOuIre ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIH (DaKkT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CHHTE3, Kllaccu(uKaius, NepuoAUYHOCTh, HAOIIOEHUE, SIKCIIEPUMEHT, MOJECIUPOBaHHUE, U3MEPEHHE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3(pPeKT, TEXHOTOTHS, MaTepHaIbl.

®dusmka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MHOH, HYKIWJ, H30TOIBI,
PaZAvoOaKTUBHOCTb, MOJIEKYJIA, SIEKTPUUECKUH 3aps/l, IPOBOAHUKH, MTOJIYIPOBOJIHUKH, TUIIEKTPUKH,
(GOTO37IEMEHT, BEIIECTBO, TENO, OO0BEM, arperaTHOe COCTOSIHME BEIecTBa, ra3, pacTBOD,
pPacTBOPUMOCTD, KpUCTAJNINYECKasl PeIETKA, CIUIaBbl, (PU3NUECKUE BEJIMYUHBI, EAMHULIBI H3MEPEHUS,
KOCMHUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢orocunTes, npixaHue, Ouocdepa, 3KOCHUCTEMA, MHUHEpaAIbHbIE YIOOpEHMS,
MHUKPO3JIEMEHTbI, MAKPOJIEMEHTHI, TUTATEIbHbBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MHHEPAIbl, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOIAEMbIE,
TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IMPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE  pE3yNIbTaThl OCBOCHHUS TNPOrPpaMMBbl  OCHOBHOTO OOIIEro oOpa3oBaHHS
JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHU B €IMHCTBE y4eOHOW M BOCHHUTATEIHHOWU NEATEIHHOCTH B
COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHUCKUMU COIMOKYIBTYPHBIMH U JTYXOBHO-HPABCTBEHHBIMH
LIEHHOCTAMM, NPUHATHIMH B OOIIECTBE MpaBUIaMH U HOPMaMu TIOBEJEHUS M CIIOCOOCTBYIOT
IporeccaM CaMOTIO3HAHU, CAMOPA3BUTHS U COLTUATTU3AIMH 00YUJaIOIIUXCSl.

JIMYHOCTHBIE PE3YNIBTATHI OTPAKAIOT TOTOBHOCTH 00YYAIONINXCSI PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMI U pacIIUpeHHe ONbITa JIEATEIbHOCTH Ha €€ OCHOBE, B TOM
YHUCJIE B YACTHU:

1) naTPpHOTHYECKOTO BOCIIUTAHHUSI:

LIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUYECKOMY U HAYYHOMY
HACJIEIUIO, TMOHUMAHUS 3HAUEHUS XUMUYECKOW HAyKMu B JKU3HH COBPEMEHHOro oOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON WH(pOpMAaNMeld O TEepeOBBIX JOCTHIKCHUSX W OTKPBITHIX
MHPOBOH M OTEYECTBEHHOI XMMUU, 3aUHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 yCTPOMCTBE MUpa U
o011ecTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEACTABICHUSI O COLMAIBHBIX HOPMax U TMPaBHIAX MEXKIWYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE, KOMMYHHKATHUBHOM KOMIETEHTHOCTH B 00IIeCTBEHHO MOJIC3HOM,
y4e0HO-HUCCIIeIOBATEIIbCKOM, TBOPUYECKOM W JPYTMX BHJIAX JACSITEIbHOCTH, TOTOBHOCTH K
pa3HoOO0pa3HONW COBMECTHOW JAEATEIbHOCTH NPU BHIMOJHEHUH Y4eOHBIX, IMO3HABATEIbHBIX 3a7ad,
BBITIOJIHCHUM XHWMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUU Y4YEOHBIX TIPOEKTOB, CTPEMIJICHHUS K
B3aMMOIIOHMMAHUIO W B3aUMOIIOMOIIM B TpOIEcCe ATOW Y4eOHOH IesSTeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJECHUE U MOCTYIKHA CBOUX TOBAPHIIECH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX
HOPM C YYETOM OCO3HAHUS MMOCIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MHPOBO33PEHUYECKHE MPEJICTABICHUS O BEIECTBE U XUMHUYECKOW pEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAyKH M COCTABJISIONINE OCHOBY [JIsi TOHWMAHUS CYIIHOCTH
HAyYHOW KapTUHBI MHpa, MPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS IMPHPOJIBI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOIHOMN CPEIoi, O POJIM XMMHUH B ITIO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HAlpaBlICHHbIE Ha TMOJNYUY€HHWE HOBBIX 3HAHUH 1O XUMHUH,
HEOOXOUMBbIE T OOBSCHEHHS HaONIOJAaeMBIX TMPOIECCOB W  SIBJICHUM, I[TO3HABATEIBHOM,
MH(OPMAIIMOHHONW M YUTATENbCKOW KYIBTYpBI, B TOM YHCIIE HABBHIKOB CaMOCTOSITEIHHONH pabOTHI C
y4eOHBIMA TEKCTaMH, CIPABOYHOM JIUTEPATypOH, ITOCTYITHBIMH TEXHHYECKHUMHU CPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

uHTEpeC K OOYYeHHUIO U TIO03HaHUIO, JII0O03HATEIbHOCTh, T'OTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIEIOBATENBCKON EATEIBHOCTH, K OCO3HAHHOMY BEIOODY
HaIpaBJIEHHOCTH M YPOBHS OOYYCHHS B JAJIbHEHUIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTHU JKM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 KU3HU, OCO3ZHAHKE TOCIEICTBUN M HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHHUS
QIKOTOJISl, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJEHUS TpaBUil OE30MacHOCTH TpHU
oOpallleHuu C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

HWHTEpEC K MPaKTUYECKOMY H3Y4YeHHIO Mpodeccuil u Tpyaa pa3lIudHOrO pojaa, YBaXKEHHE K
TPYAy U pe3ysbTaTraM TPYAOBOH AESITEIbHOCTH, B TOM YHCJE Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX
3HAHUU 110 XUMHH, OCO3HAHHBINA BBIOOP MHAMBUAYAIBHON TPACKTOPUU MPOJOHKEHHSI 0O0Pa30BaHHUS C
y4€TOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHUHU, OOILECTBEHHBIX MHTEPECOB U



MOTPeOHOCTEH, yCHemHON MpodeCCHOHaTbHON ACSITENFHOCTH U PAa3BUTUS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBAThCS B MPO(eccroHAbHOI cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

AKOJIOTMYECKU 1LieJecoo0pa3Hoe OTHOIIEHUE K MPHUPOJAE KaK HMCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAaHWsS, MOHMMAHHWE IIEHHOCTH 370pOBOr0 M Oe3omacHoro oOpasza >KH3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DM3MUYECKOMY M IICUXUYECKOMY 3/10POBbIO, OCO3ZHAHUE
IIEHHOCTU COOJIFOJICHUSI MPaBWJI OE30MAaCHOTO TMOBEACHHS NMpH pabOTe C BEIISCTBAMH, a TaKXKE B
CUTYaLUSX, YTPOXKAOLIUX 30POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MMOTYYaeMble MPHU W3YYCHHH XUMHH, Ui PEIICHUs 3a1ad,
CBA3AHHBIX C OKpYXKaroLel NPUPOIHON CpeloH, Uil MOBBILIEHUS YPOBHS SKOJOTMYECKON KYIbTYpHI,
OCO3HAHUS TJIO0ATBLHOTO XapakKTepa AKOJOTUYECKUX MPOOJIeM WM MyTed WX PEIICHHS IMOCPEICTBOM
METOJ0B XMMUH, SKOJOTMYECKOIO MBILIEHUS, YMEHUS PYKOBOJICTBOBATHCS MM B I1O3HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOMW MMPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTanpenMETHBIX PE3YJIbTATOB BBIACISIIOT 3HA4YMUMbIe Uil (OPMHUPOBAHMS
MHUPOBO33PEHHUs OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHUs, MPHUHIMUI, THIOTEe3a, (akT, cucrema,
MPOIIECC, AKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
mpeaMeTax U MO3BOJIIOT HAa OCHOBE 3HAHUI M3 3TUX MPeAMETOB (OPMHUPOBATH IMPEICTABICHHUE O
LIEJIOCTHOW HAy4YHOW KapTUHE MUpa, M YHUBEpPCAIbHBbIC Y4eOHBbIC ACUCTBUS (ITO3HABATEJbHBIC,
KOMMYHHKATHUBHBIC, PETYJSITUBHBIE), KOTOpble oOO0ecreunBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NEeITEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHBIE YUeOHbIe 1eCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHHS UCIIOJIb30BaTh NPUEMBI JJOTHYECKOIO MBIIUICHUS IIPU OCBOCHUHU 3HAHUN: PACKpPbIBATh
CMBICII XUMHYECKUX TTOHATUHN (BBIICIATh UX XapaKTepHbIC MIPU3HAKH, YCTAHABINBATH B3aMOCBSI3b C
JIPYTUMU TOHSTUSMH), MCIIOJB30BATh MOHATHUS Ui OOBSCHEHUS OTHENbHBIX ()AaKTOB W SIBICHUM,
BBIOMPATh OCHOBAHMS M KPUTEPHUHM I KJIACCU(PUKAIMH XUMHUYECKHX BEIIECTB M XUMHUYECKHX
peakiuii, yCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBS3M MEXIYy OOBEKTaMHU H3YyU€HHUs, CTPOUTH
JIOTUYECKHE PpACCYXACHHUS (MHAYKTUBHBIC, IEAYKTHUBHBIE, [0 aHAJOTWU), JeJaTh BBIBOJALI W
3aKJIFOYEHUS;

yMEHUE TPHUMEHSATh B TpOIEcce TMO3HAHUA TOHATHS (MPEIMETHBIE U MeETalpeJIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIU, UCIHOIb3yeMble B XUMHH, MPeoOpa3OBhIBATh IIMPOKO
MPUMEHSAEMbIE B XUMHU MOJICNbHBIE TPEJICTABICHUS — XUMHUYECKHU 3HAK (CHMBOJI 3JIEMEHTA),
XuMHUYeckas Gopmyia U ypaBHEHUE XUMHUECKON peaKIiy — MPU PEelIeHUN y4eOHO-TI03HABaTENbHBIX
3a7a4, C Y4ETOM ATUX MOJENIbHBIX MPEIACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
MIPU3HAKU H3y4aeMBIX 00BEKTOB — XMMHUECKHUX BEIIECTB U XUMUYECKUX PEAKIINi, BBISBISITH 00IIHE
3aKOHOMEPHOCTH, MPUUYMHHO-CIEJICTBEHHBIE CBSI3M M MPOTUBOPEUYUS B M3Y4YaeMbIX Mpoleccax |
SIBJICHUSX.

ba3oBble ucciienoBare/ibCKkie 1eHCTBUA:

YMEHHE UCIIOJIb30BaTh NIOCTABJIECHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B
KauyeCcTBE OCHOBBI I (DOPMHPOBAHMSI THUIIOTE3bI MO MPOBEPKE MPABWIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHU;

nmpuoOpeTeHrne OmbITa MO IUIAHUPOBAHHWIO, OPraHU3allid W TIPOBEJICHUIO YUYCHHUYECKHX
OKCIIEPHUMEHTOB, YMEHUE HAONIOAAaTh 3a XOJOM TMIPOIECCa, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0
pe3yibTaT, (GOpMyIHpPOBaTH OOOOIIEHUS W BBIBOABI IO pe3yjbTaTaM IPOBEAEHHOTO OIbITA,
WCCIIETIOBAHMS, COCTABIIATh OTYET O MPOJIEIaHHOMN paboTe.

Pa6ora ¢ nndopmanmeii:

yYMEHHE BBIOMpaTh, aHATH3UPOBATH M MHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BHJIOB H
¢dbopM TmpencTaBiIeHMs, IMOJY4aeMyI0 U3 pa3HbIX HCTOYHUKOB (HAYUYHO-TIOMYJSIpHAs JUTEpaTypa
XUMHYECKOTO COJICp KaHMsI, CIIPAaBOYHBIC MOcoOms, pecypchl MHTepHETa), KPUTHUECKU OIEHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;



yYMEHHUE TPUMEHSTH pa3IM4YHbIE METOJAbl M 3alpochl MPU MOUCKE W 0TOOpe MH(popMaruu u
COOTBETCTBYIOLIMX JAaHHbIX, HEOOXOANUMBIX I BBINOJHEHUS y4eOHBIX M IO3HABATENbHBIX 3aJay
OIpeNIeIEHHOTO THIMA, NPUOOPETEHHE ONbITa B OOJACTH HCIOIB30BaHUA WH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJIEHUE KyJIbTypOH AKTUBHOI'O HCIIOJIb30BAHUS Ppa3IMYHbIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BRIOUPATh ONTUMAIIBHYIO (hOpMY IpeICTaBICHIs HH(DOpMAITH
U WUTIOCTPUPOBATh PELIaeMble 33JaYl HECIOKHBIMU CXEMaMH, AMarpaMMaMu, JpyrumMu (opmamu
rpaduKu U UX KOMOUHAIUSAMU;

YMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh B IIpoliecce Y4eOHOM M HCCIIEAOBATENIbCKOM
JESTeIbHOCTH MH(POPMAIIUIO O BIUSHUH MPOMBIIIJICHHOCTH, CEIbCKOTO XO035ICTBa M TPAaHCIIOPTa Ha
COCTOSIHUE OKPYXKAOLEei MPUPOIHON Cpebl.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHUS 3a/1aBaTh BOIIPOCHI (B XOA€ AMAiOra U (WIM) JUCKYCCUH) IO CYLIECTBY 00CYKIaeMoi
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKEHNUS OTHOCUTEIIBHO BHITIOIHEHUS MPEIOKESHHON 33/1a4u;

YMEHUS MPEJICTABIATh MOJYYEHHbIE Pe3yJIbTaThl [103HABATEIbHOM AEATENbHOCTU B YCTHBIX U
MIMCbMEHHBIX TEKCTaX; AeJaTh MIPE3CHTALUIO PE3YIbTATOB BBIIOJIHEHUS XUMHUYECKOIO dKCIIEpUMEHTA
(;1abopaTopHOro OIbITa, JJAOOPAaTOPHOM PabOTHl MO HCCIEIOBAaHMIO CBOMCTB BELIECTB, y4eOHOIrO
IIPOEKTA);

yYMEHHUS y4yeOHOro COTPYJHMYECTBA CO CBEPCTHMKAMM B COBMECTHOW I1O3HABATEIbHOH H
HCCIIEIOBATENLCKON ACATEIBHOCTH NIPU PEUICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Y4€Ta O0InX
HMHTEPECOB U COTJIAcOBaHMs MO3ULMHA (0OCYXKIeHHsS, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIUSI COBMECTHBIX JAEHCTBUI, ONpeesieHue KPUTEPUEB N0 OLEHKE KayecTBa BBIIIOJIHEHHOM
paboThI U ApyTHUE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIBHO ONPENENATh LENH JCSITEIBHOCTH, IUIAHUPOBATH, OCYILECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JESTENbHOCTh, BEIOMpATh Hanboee
3¢ deKTUBHBIE CTIOCOOBI pelIeHus] YIeOHBIX U MO3HABATENBHBIX 33134, CAMOCTOATENBHO COCTABIIATh
UM KOPPEKTHPOBATH IMPEMIOKEHHBIM aIrOPUTM JIEUCTBUM NPHU BBIIOJHEHUH 3aJaHUM C y4ETOM
MOJly4eHUsT HOBBIX 3HaHUM 00 u3yyaeMbIX OOBEKTaX — BEIECTBAX M pPEAKLHUAX, OICHUBAThH
COOTBETCTBHE IMOJIyYEHHOTO pe3ysibTara 3asBJICHHON I€JIM, YMEHUE HUCIIONIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, ITpeiJIaraéMble B YCIIOBUH 3aJaHHM.

MNPEAMETHBIE PE3YJBbTATHBI

B cocraBe mpeAMETHBIX pe3yJabTaToB IO OCBOCHHMIO O0S3aTEIBHOIO  COJEpIKaHUS,
YCTaHOBJIEHHOTO  JaHHOW  (enepanbHOM  pabodeil  MporpaMMol, BBIIENSIOT: OCBOCHHbBIE
o0yJaroImuMUCs Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JIeHCTBUH, crieruduueckue 1 NpeIMeTHON
ob0nact «XHUMHSI», BHABI JIE€ATEIbHOCTH IO TOJIYYEHUIO HOBOIO 3HAHUS, €r0 WHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYAIHIX.

K konny oOyueHus B 8 kJiacce MpeaMETHblE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y 00YUAIOIIUXCSI YMEHUI:

® DacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKHX TOHATHUN: aTOM, MOJEKyJa, XHMHUYECKUIN
JJIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, CMeCh (OJHOpPOJIHAs M HEOJHOPOJHas),
BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs M MOJEKYJsIpHas Macca, KOJWYECTBO BEILIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBasi JA0Jsl XUMUYECKOTO 3JIEMEHTAa B COEIMHEHUH, MOJISIPHBIM 00BEM, OKCHUJ,
KHCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPULATEIbHOCTD, CTEIEHb OKUCIECHUS, XUMHUYECKas peaKius,
KJacCUpUKaLUg pPeaKIUi: pPeaKkIUH COECTUHEHUS, PEAKIUH pPa3JIoXKEHUs, PEaKIUH 3aMelIeHUs,
peakiuu oOMeHa, 3K30- M SHIOTEPMUYECKHUE PEAKIIMHU, TeIIOBOM A(PQEeKT peakluu, sSApO aToMa,
ANIEKTPOHHBIA CJION aToMa, aTOMHas OpOUTallb, Paguyc aroMa, XUMHUYEcKas CBS3b, MOJIApHAS M
HENoJIsIpHasi KOBAJIECHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHWOH, PacTBOp, MaccoBas J0JIs
BelecTBa (MPOIICHTHAs KOHIIEHTPAIlUs1) B PaCTBOPE;

® MJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHATUN U NPUMEHATH 3TH MOHATUSA
IIPY OIIMCAHWUM BELLECTB M UX IPEBPAIICHUN;



® 1ICTIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJIsSi COCTaBJICHUs (OpPMYJ BEHIECTB M ypaBHEHUI
XUMHUYECKUX PEAKLUH;

® OTIPE/ICNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX, CTCTICHb OKHCIICHUS
JJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPHUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY Kiaccy
coequHEeHUI mo ¢opMynaM, BUJ XUMUYECKOW CBSI3U (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKUX
COCJIMHECHMUSIX;

epackpbiBaTh cmbicn Ilepuogmueckoro 3akona J[. M. MenpaeneeBa: OeMOHCTpUPOBATH
INOHUMAaHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JEMEHTOB OT HX IOJIOKEHUS B
Ileproanueckoil cUCTEME, 3aKOHOB COXPAHEHHS MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHs], 3aKOHa ABOraapo;

® ONIMCHIBATh U XapaKTepu3oBaTh TabamuHyro Gopmy Ileproandeckoil CHCTEMBl XUMUYECKHX
AJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHAs moarpynma (A-rpynma)» u «mobounas moxarpymmna (b-
rpynna)», Majable U OOJbIlINe MEPUOAbl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE MMEIOTCS B TaOJIHIle
«IIepuognyeckas cucremMa xumuueckux odnemeHtoB [J[. WM. MengeneeBay ¢ 4YHUCIOBBIMHU
XapaKTePUCTHKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsjl siapa, o0liee Yucio
AJIEKTPOHOB U paclpeieseHUe UX 0 AIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XHUMHUYECKHUE JJIEMEHTHI, HEOPraHMYeCKHE BEIEeCTBA, XHUMUYECKUE
peakuu (Mo YUCIy U COCTaBY YYacTBYIOIIUX B PEaKLMU BEIIECTB, MO TEIIOBOMY 3 (DEKTy);

® XapaKTEepU30BaTh (OMUCHIBAThH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/Iasi ONMUCAHWE TPUMEPAMH MOJEKYJSIPHBIX YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKIuii;

® IDOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOTIO COCTaBa,
BO3MOKHOCTHM IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUIN B PA3JIMYHBIX YCIOBUSAX;

® BLIYUCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JTOJIIO
XUMHUYECKOTO 3JeMEeHTa Mo (opMylie COEIMHEHHS, MacCOBYIO JIOJNIO BEUIeCTBA B pacTBOpE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKIny;

® IPUMEHSTh OCHOBHBIC OTEPAIMH MBICTUTEIPHON JIEATETbHOCTH — AaHaJIM3 W CHUHTE3,
cpaBHEHHUE, 0000IeHre, CHCTEMAaTH3alINI0, KIACCU(UKAIINIO, BRISIBJICHHE TPUIMHHO--CIIEJCTBEHHBIX
CBA3EH — JUIsl U3YYEHHS] CBOMCTB BEUIECTB U XUMHMUECKHX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO/bI
MMO3HAHMS — HAOII0JICHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIH ),

e CcJIeI0BaTh MpaBUJIaM TMOJIb30BAaHUS XUMHUECKOM TOCYI0H U TabOpaToOpHBIM 000PYAOBaHUEM,
a TakKe MpaBWJIaM OOpaIlleHUs! C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH MO BBIMOIHEHUIO
7a00OpaTOPHBIX XUMUYECKHX OIBITOB MO TIOJYYCHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia W KHMCTIOpOJa), TPUTOTOBICHHIO PACTBOPOB C OMpPENEIEHHOM MaccoBOM Joieit
pacTBOPEHHOTO  BEINIECTBAa, IUIAHUPOBaTh H  MPOBOJAUTh XUMHUYECKHE OKCICPUMEHTHI TI0
pacrmo3HaBaHHUIO PACTBOPOB IIENIOUeH M KUCIOT C IOMOIIbIO HHIUKATOPOB (JTakmyc, GpeHondTaneunH,
METUJIOPAHXK U JAPYTHE).

K konmy oOydenus B 9 kJiacce MpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITNXCSI YMEHUM:

® DACKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX MOHSATUN: XUMUYECKUU JJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KAaTUOH, AaHUOH, NPOCTOE BEIIECTBO, CJI0)KHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPHUIATENHHOCTD, CTETICHh OKUCIICHUS, XUMHUECKAs PEaKInsl, XUMHUIECKasi CBS3b, TETUIOBOM
a¢dekT peakiuu, MOIb, MOJSIPHBI 00BEM, pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTAYECKAST JTUCCOIMAIINS, PEaKIUd HWOHHOTO OOMEHa, Karaju3aTtop, XHWMHYECKOe
paBHOBecHe, 00paTHMble W HEOOpaTHUMbIE PEaKIUU, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCJIEHHME M BOCCTAHOBJIEHHE, aJUIOTPONHs, aM(OTEPHOCTH,
XUMUYECKasl CBS3b (KOBAJCHTHAsl, MOHHAsA, METAJUIMYECKasi), KPUCTAINIMUECKasl PEHIETKa, KOppO3us
METAJIOB, CIUJIaBbl, CKOPOCTh XMMHUYECKON pEaKIUH, MPeaeabHo aomyctumas konmeHtpauusa [1JIK
BEILIECTBA;



® MJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKUX TMOHATUN M INPUMEHATH TH MOHSATUS
IIPY OIIMCAHWUHM BEILECTB U UX IPEBPAICHUN;

® ICTIOJIb30BAaTh XMMUYECKYI0 CHMBOJHKY JUIS COCTaBICHHS (OpPMyJ] BEIIECTB U ypaBHEHHI
XUMHYECKUX PEAKLIUI;

® OIIPEIENIATh BAJCHTHOCTh M CTENEHb OKHMCIEHUS XHMHUYECKUX DJJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOIO COCTaBa, IPUHAUICKHOCTh BEIIECTB K ONPEHCIEHHOMY KJIAacCy COCIMHEHUU I10
dopmynaM, BUA XMMHUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHHMYECKUX
COEAMHEHUSX, 3apsil MOHA IO XMMHUYECKOH (opMmyne, XapakTep Cpelbl B BOJIHBIX pPacTBOpax
HEOPraHUYECKUX COCAVNHEHUH, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

e packpbiBaTh cMbIch Ilepuonmyeckoro 3akona JI. M. MenneneeBa u JE€MOHCTPUPOBATh €0
IIOHMMaHMEe: OIUCBIBaTh U XapakTepuszoBaTb TaOnuuHyto ¢opmy Ilepuonndeckoit cucTeMsl
XMMHAYECKHX D3JEMEHTOB: pa3inyarh MOHATHS «riaBHas moArpynna (A-rpynma)» u «moOoyHas
noarpynna (b-rpynmna)», Mansle u GoJbiIre NEPUOJIbl, COOTHOCUTh 0003HAUEHUS], KOTOPBhIE HMEIOTCS
B IEPUOJIMYECKON Tabiuile, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHS AaTOMOB XHMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsA] A1pa, oOlIee YNUCIIO IEKTPOHOB U paclpesieieHue UX MO 3JIEKTPOHHBIM
CIIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB AJIIEMEHTOB M MX COSIWHEHHH B
Ipeziesax MajbIX IEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

e KjlacCU(UIUPOBATh XMUMHUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XHUMHYECKHE
peaknuu (10 YUCIy M COCTaBY YYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P QEKTy, IO
U3MEHEHMIO CTETIEHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBAThH) O0IIME U crenu(puyecKkrne XMMUYECKHE CBOMCTBA MPOCTHIX H
CIIO)KHBIX BEIIECTB, MOATBEpXKJas ONUCAHUE NPUMEpPaMH MOJEKYJISPHBIX W HOHHBIX YpPaBHEHMM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

® COCTABJISITh YPABHEHUS JJIEKTPOIUTUYECKOW AUCCONMALIMM KHUCJIOT, IIEJIOYed U COJIEH,
NOJIHBIE U COKpalIEHHblE YypaBHEHUS peakluil HOHHOrO OOMEHa, YypaBHEHHs peaklui,
MTOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUUECKOM CBSA3HM MEXY BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

® DacKpbIBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKUud  MOCPEACTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OajlaHCca ATUX peakiuii;

® [[POTHO3MPOBATh CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKAHNS XUMHUECKUX MPEBPAIIEHUN B PA3INYHBIX YCIOBHUSAX;

® BEIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JOJIIO
XMMHUYECKOTO »3JIeMEeHTa Mo (opMysie COEAMHEHHUS, MAacCOBYIO JOJIO BEIEeCTBA B PacTBOpE,
MIPOBOAUTH PAcU€ThI 10 YPaBHEHUIO XUMUYECKOM peakiuu;

e coOMI0/1aTh MpaBUJiIa MOJIb30BaHMUS XUMUYECKOH MOCy10i 1 1TabopaTOpHBIM 000PYAOBAaHHEM,
a Takke MpaBwiia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJHEHUIO
71a00paTOPHBIX XMMHMYECKHUX ONBITOB [0 IMOJyYEHUI0O M COOMpaHHIO0 Ta3000pa3HbIX BEIIECTB
(aMmMmaka M yriieKucioro rasa);

® [I[POBOJUTH PEAKIMH, TMOATBEP)KIAIONIME KAaYeCTBEHHbIN COCTAaB pa3JIMYHBIX BELIECTB:
pacrno3HaBaTh OIBITHBIM MNYTEM XJOpUA-, OpoMuI-, HOAUA-, KapOoHar-, ¢ocdar-, CHUIHKaT-,
cynb(at-, TUIPOKCUI-UOHBI, KATHOHBI aMMOHUSI U MOHBI M3yYEHHBIX METAJIIOB, IPUCYTCTBYIOIUE B
BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

® [I[PDUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTENBHON JEATEIbHOCTH — aHaJIU3 M CHUHTE3,
CpaBHEHHE, O00OOIIEHHE, CUCTEMAaTU3ALMIO, BBIBIEHUE MPUYMHHO-CIEACTBEHHBIX CBSI3eH — I
M3Y4YEHUsI CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIMil, eCTECTBEHHO-HAyYHbIE€ METOJbl MO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETTMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa LHOK
» N P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [TOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubamorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX brbmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

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

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTe 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MHEIlCCOBaSI bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘-ICCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

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

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
PesepBubIil ypok. O600611eHIE 1

67 cucreMaTtu3anus 3Hanuil.Itorosas 1 bubnmoreka [JOK
KOHTpoJIbHAs paboTa Ne5 3a kypc 8 https://m.edsoo.ru/00ad9ch2
KJacca.

68 PezepBHblit ypok. O60011eHNE U 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni buGnnorexa LIOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XMMUYECKHUE CBOWCTBA, MOJYyYEHUE U bubmoreia LOK
» OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMUYECKHUE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YeCcKoe bubmorexa LHOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHas Kuciora u € coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
P https://m.eds00.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa HOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COEZMHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edsoo0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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