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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Iero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOMN MPOTPaMMBbl OCHOBHOTO O0IIEro oOpa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBE ¢efepanbHOi paboueit MporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIEINIUU TpPernojaBaHus ydyeOHOro mnpeaMeTa «XuUMHUS» B
obOpasoBaTenbHBIX opranusamnusax Poccuiickoit ®enepanum.

[Iporpamma mo xumum Aa€T TpeACTaBIEHUE O IENIX, OOIIeW cTpareruu
oOy4eHMs, BOCIHUTAHMS M Pa3BUTUS OOYYAIOIIUMXCS CPEACTBAMH y4eOHOTO
penMera, YCTaHABIIUBAET 00s13aTeNbHOE peIMETHOE coJiep>KaHue,
peaycMaTpUBAET pacCIpeeieHHe €ro Mo KilaccaM U CTPYKTYPUPOBAaHUE I10
paszzenaM M TeMaM MpOTPpaMMbl IO XHUMHH, OMPENEISeT KOJUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTePUCTUKH coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHHS XUMHUHM C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKU  Yy4€OHOro mpoliecca, BO3PACTHBIX
O0COOCHHOCTEM OOydJarolmuxcs, ONpeAe/siIeT BO3MOXXHOCTH TpeaMera  JUis
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1I€JIEH U3ydeHUs PeAMETa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIbHONW JEATEILHOCTU OOYYalolIerocs IO OCBOCHUIO
y4eOHOT0 CoJlep KaHUsl.

3HaHUWE XHUMHUHU CIYKUT OCHOBOW st (OpMUpPOBAHHUS MHUPOBO33PEHUS
0o0yyJaroierocs, ero MpeJCTaBICHUM O MaTEpUATHLHOM €IMHCTBE MHpA, BAXKHYIO
posib urpaiot GopMUpyeMble XMUMHEH MPEACTABICHUS O B3aUMOIPEBPAIIEHUSIX
SHEPruu U 00 SBOJIOIMHU BEHIECTB B MPUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOjieM YCTOMYMBOTO Pa3BUTHUSI UYETIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXHOCTEH IS CaMOpa3BUTUS U
dbopMuUpOBaHUS KYIBTYphI IMYHOCTH, €€ 001Iel 1 (GYHKIIMOHATHLHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH
0o0yy4arommxcsi, HaBBIKOB HMX CaMOCTOSATEIIbHOM  y4eOHOW  JesATEeNbHOCTH,
AKCIEPUMEHTAJIbHBIX UM UCCJIEAOBATENbCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(HECCHOHATLHOM NeITebHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINUICHUS, 3aKJIaJbIBAeT OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €JUMHCTBO MPUPObI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;
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CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
HAay4HbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTHYECKOE
oOpa3oBaHue 00y4arOIUXCsl.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHusi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTACNIbHBIX 3HAYUMBIX [TOHATHIA
OpraHUYECKON XHUMUHU.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU CPopMHpOBaHA HAa OCHOBE
CHUCTEMHOr0 mojxoja Kk e€ u3zydeHuto. CoJiepKaHue CKJIaJIbIBA€TCS U3 CHUCTEMBbI
NOHATHUNA O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI ITOHATHI O XUMHYECKON
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUUYECKHUX IPEJICTABICHUI
pPa3HOro ypOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBiICHUNU 00 DIJIEKTPOJUTHUECKOM JUCCOIMALIMM BEHIECTB B
pacTBopax.

TeopeTuueckre 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIHUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YPOBHS K APYTrOMY, BBITOJHSSI PYHKIIUUA OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOKHOCTEHN MPAKTUUYECKOI0 MPUMEHEHHUS U MOTYyUYCHHS N3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl MO XHMHH  CIOCOOCTBYET  (POPMHPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOMN PUPO/IbI, IEHHOCTHOTO OTHONIEHHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HAHUSl B Hayke. M3ydyeHue XUMHUU MNPOUCXOAUT C MPUBICUECHUEM 3HAHUU U3
paHee M3yYEHHbIX Y4eOHbIX npeameToB: « Okpyxaromuid mup», «buonorus. 5—7
KJIAaCChI» U «DPu3uka. 7 Kinacey.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKOU
JEeSATEbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOTO TIpeIMeTa COCTOUT B (JOPMUPOBAHUN CHUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEHIIMX (PaKTOB, MMOHATHH, 3aKOHOB M TCOPETUUYSCKUX TOJIOKEHUM, TOCTYITHBIX
000011IeHl I MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B TMPUOOIIEHUU K
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HAyYHBIM METOJIaM TMO3HAHMS TPH MU3YUYCHUH BEIICCTB M XMMHYECKUX pPEaKInil, B
dbopMUpOBaHUY U PA3BUTHH IMO3HABATEIILHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEILHON U y4eOHO-HCCIIEIOBATEIBCKON JACSTEIIbHOCTH, OCBOCHUU TTPaBUII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HH.

[Ipu mM3ydyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMs BaXKHOE
3HaUYEHUE MPUOOPENH TaKHe 1eJd, KaK:

— (opMHUpOBaHHE WHTEIJIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY MPUHSTHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HMU;

—  HamnpaBJICHHOCTh OOy4YeHHs Ha CHCTEeMaTHYecKoe MpHuOoOIeHne
oOy4Jarommxcs K CaMOCTOSITEIbHOM MO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHusA, (GOPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yciaoBui, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOIIIUIMUCS
OTBITa Pa3HOOOpPA3HOW NEeATEIHHOCTH, MO3HAHWS W CaMOTIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETCHITNH), MMEIONINX YHHUBEpPCAIbLHOE 3HAYEHUE IS
Pa3TUYHBIX BUJOB JICATCILHOCTH;

— (opmupoBanre oOmEed (QyHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHITH H OIICHWUBATH SIBJICHUS
OKPYXKAIOIIEro MHpa, WCTOJB3YysS 3HAHWUS W ONBIT, MOJYYCHHBIC NMPU U3YUCHUH
XUMUH, IPUMEHSATH WX MPU PEIICHUN TPOOJIEM B MTOBCETHEBHOM XKU3HU U TPYI0BON
JeSITeNbHOCTH;

— ¢opMmupoBaHHWE y OOYyYalOMUXCS TYMaHUCTUYECKHX OTHOIICHUH,
MOHVUMAHUS 1IEHHOCTH XHMHYECKUX 3HAHWHA I BBIPAOOTKH SKOJOTHUYECKH
LEJIeCO00pa3HOro TMOBEAEHUS B OBITY U TPYJOBOM JE€ATEIBHOCTH B LEJSAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOLIEH TPUPOAHON CPEBIL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHMS  OOIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdWIIS W HANPABICHHOCTH JATLHEUIIETO
o0yueHus.

OO11ee Ynco 4acoB, OTBEAEHHBIX JJI U3YYCHUS XUMUU Ha YPOBHE OCHOBHOTO
oOirero odpa3zoBanusi, coctapisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).
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COJEPKAHUE OBYUYEHUA

8 KNIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponp XUMUM B )KM3HU 4YEJIOBEKA. XHMMHSI B CUCTEME HAYK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast popMyina. BaleHTHOCT aTOMOB XUMUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 10Jisl XUMUYECKOTO 3JIEMEHTa B COEJIUHEHUH.

KomnuectBo BemectBa. Moisib. Monsipaas macca. B3auMocCBsi3p KOIMYECTBA,
MAacChl M 4YHCJIAa CTPYKTYPHBIX €IWHWII BemecTtBa. Pacuérel 1o ¢opmynam
XUMHYECKUX COETUHCHUM.

Du3nuecKue U XUMUYECKHUE SBICHUSI. XUMHUUYECKasi Peakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BEHIECTB. XUMHUUYecKHe ypaBHeHUs. Kiaccubukarms
XUMHUYECKUX PeaKIuil (COeTUHEHNS, PA3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBujIaMu paboThl B J1Ta0OpaTOpUU H
npuémMamu oOpaIeHus: ¢ J1abopaTOpHBIM 00OpPYIOBaHUEM, U3YUCHUE U OMUCAHUE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPTraHWYECKUX BEIIEeCTB, HAOIIOICHUE
dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJa, pPacTHUPAaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, IMPOKAIUBAHHE
MEIHOU MPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIIOTOMN) SBJIICHU, HAOM0IeHUE U
ONMKCAaHUE NPU3HAKOB IMPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioKeHHue THIPOKCUA
meau (1) mpu HarpeBanuu, B3aMMOIeHCTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHHus] CMECEil: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUIAIUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MOBAPEHHOM
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYII
(IIapOCTEPHKHEBBIX).

Baxkueiiume npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bosgyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 3ineMEHT U mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3HYECKHUe U XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunbl. [lpumenenue xkucnopoaa. CrnocoObl
MOJIy4EHUs KHUCIIOpoJa B J1abopaTopud W MNPOMBIINUIEHHOCTH. KpyroBoport
Kkucinopoza B npupojie. O30H — aJIoTponHasi MoAU(PUKaLK KUCIOPOIa.
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TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKHE peaKuu. TOIUIMBO: yrojib U METaH. 3arps3HCHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pyieHue 030HOBOTO CIOS.

Bonopoxn — snemenT u npoctoe BemectBo. Haxoxaenue Boopoaa B mpupose,
dbusnyueckre u XUMUYECKHEe CBOMCTBA, MPUMEHEHHUE, CTOCOOBI ToNTydeHus. Kuciaorsr
Y COJIH.

Monsipablit 00bEM ra3oB. PacuéTel Mo XMMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJbl. OCHOBaHMUS.
Ponb pacTBOpOB B mpHUpoJie U B JKU3HU 4YesloBeKa. KpyroBopoT BOJbI B IIPHUPOJIE.
3arpsi3HEeHUE NTPUPOAHBIX BoA. OXpaHa U OUMCTKA MIPUPOIHBIX BOJL.

Knaccuduxanus neopranmdeckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coseoOpa3yronie  (OCHOBHbIE, KHUCIOTHbIE, aM{QOTEepHbIE) U
HecosneoOpasyrome. Homenknatypa oxcujioB. Dusnueckue U XUMHUYECKHE
CBOMCTBa OKCUJIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudukanuss oOcCHOBaHMM: MENOYM U HEPACTBOPUMbIE
ocHoBaHus. HomeHkiarypa ocHoBaHuM. PU3MUECKHME UM XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucior. Ouzudeckue u
XMMHYECKUE CBOMCTBAa KHCIOT. Psn aktuBHoct MetamnoB H. H. bekerosa.
[lomyuenue KHUCIIOT.

Comu. Homenknarypa coseil. @uszndeckue u XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue cosen.

I'eHeTnueckas CBSI3b MEXKAY KIACCAMU HEOPTaHUYECKUX COEIUHECHUM.

Xumuueckuit IKcnepumenm:

KAQ4ECTBEHHOE ONMPEIEICHHUE COJECPKAHUS KUCIOpOAa B BO3AYyXE, MOTyUYEHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHKHOBEHHS U
peKpalieHus ropeHus (mokapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTTHUCAHUE
UX CBOWCTB, TOJIydeHHE, COOMpaHHWE, pPACMO3HABAHWE W W3YYCHHE CBOWCTB
BoZlopoAa (ropeHue), B3auMojieiicTeie Bojioposa ¢ okcuaom menu (I1) (BozmoxuHo
WCIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOJII0ACHIE 00PA3IIOB BEIIECTB KOJTNUESCTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEW pACTBOPEHHs BEIIECTB C Pa3IAYHOU
pPacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJBI C METallaMH (HATpUEM U
KaJbllieM) (BO3MOXHO MCIIOJIb30BAHUE BHUACOMATEPHUAIIOB), HCCIEIOBaHUE
00pa3110B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHUE N3MEHCHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEI0YEH, U3YyUEHHUE B3aUMOJICHCTBUS
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okcuna meau () ¢ pactBopom cepHOM KHCIOTBI, KUCIOT C METANIAMH, PEAKIUi
HEUTpAIM3ALUK, TOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHUE OJHOIO
MeTaJlIa APYTUM U3 PACTBOPA COJIU, PELICHUE SKCIIEPUMEHTAIBHBIX 331a4 10 TEME
«BaxxHeunIne KI1acChl HEOPTraHUYECKUX COSAUHEHUI.

HHepuoauyeckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemenToB JI. U. MenageneeBa. Ctpoenne aromMoB. XHUMHYECKAsl CBS3b.
OxucInTeTbHO-BOCCTAHOBUTEIbHBIC PeAKIMHU

[lepBble TOMBITKM KJACCU(PUKAIMKM XUMHUYECKHX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yloT aMpOTEpHBIE OKCHUIbI
Y TUAPOKCHUBI.

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX JIEMEHTOB /1.
N. Menneneea. Koporkonepuoanas u jiimHHonepruoaHas hopmsl [leprogndeckoi
cucteMbl xumuueckux snemeHToB J[. M. MenaeneeBa. Ilepuoapl W rpynimsl.
DU3NYECKUN CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuto B [lepuoguueckoi cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paJdyca aTOMOB XHWMHYECKUX DIJIEMEHTOB,
METAUTUYECKNX U HEMETALUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoaudyeckon CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Il pa3BUTUA Hayku W npaktuku. J[. . MenneneeB — yd€Hbli U
rpa)KJaHVH.

Xumuueckasi cBsizb. KoBalieHTHast (MOJsipHAsT UM HEMOJApHAs) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchl okuciieHus: U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4yeHrue o0pa3loB BEHIECTB METAUVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHWHKA C pacTBOPaMU KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIUN
(ropeHue, peakiu pa3aoKeHUs, COeAMHEHN).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MOHATUM, TaK Y MOHITUU, SIBIIIOIIUXCS CUCTEMHBIMU JJIS1 OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.
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OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAyYHBIN (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJM3, CHHTE3, Kilaccudukanms, TEePUOAUIHOCTh, HAONIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®dusuka: maTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsjl, BEIIECTBO, TEJIO, OOBEM,
arperaTHoOe€ COCTOSIHME BEIeCTBa, Ta3, (U3NUECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPObI, TTOJIE3HbIE
VCKOIIaeMblI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKAsI peaKIusi

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KA, KATbLHA U UX COCTMHEHUN
B COOTBETCTBUM C TOJOXKEHHEM »3JeMeHTOB B Ilepumoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUJBI XMMHYECKOW CBSI3U. THUIIBI KPUCTAIINYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BUJA XUMHUYECKOM CBSI3H.

Knaccuduxanuss 1 HOMEHK/IaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHU, TEHETUYECKAs CBA3b HEOPTaHMYECKUX BEIIECTB.

Kiaccuduxanust XuMU4eCKUX peakiyuid Mo pa3aunyHbIM IPU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B peaKIMU BEUIECTB, MO TeIioBoMy 3(deKTy, Mo
U3MEHEHUIO CTETICHENW OKUCICHUSI XMMUUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTaiau3aTtopa). DK30- U SHJOTEPMUUYECKUE PEaKIU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctH XuMuYeckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpATHUMBIX XUMHUYECKUX peakiusax. [[oHsSTHEe O TOMOIE€HHBIX U T€TEPOTreHHBIX
peakuusx. [lonstne o karanuse. [loHsTne 0 xumnueckoM paBHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAaKIUU M TOJIOKEHUE XHUMHUYECKOTO

paBHOBECHSL.
OKHCITUTETPHO-BOCCTAHOBUTEIILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBnenue YpaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HCIOJb30BAaHHEM  METOJIa
3JICKTPOHHOTO OajaHca.
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Teopust 3IEKTPOIUTUIUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CHUIbHbBIC U C1a0bIe AJIEKTPOJIHUTHI.

Peaxiiun nonHoro oOMeHa. Y cnoBusi MpOTEKaHUs peakiiuii HOHHOTO0 0OMeHa,
NOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBolcTBa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKOM TUCCOIHAIUH.
KauecTBeHHbIE peakiiuu Ha HOHBI. [loHATHE O THIpOIH3E CONE.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakiuu ot
BO3JICUCTBUSA  pa3IMUHbIX  (PAaKTOPOB, HCCIEAOBAaHUE  DJICKTPOMPOBOJHOCTH
PacTBOPOB BEIIECTB, Mpoliecca JUCCOLMAIIMN KUCIIOT, IIeJIoUel U coseit (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICO MaTEpUaIOB), MPOBEIEHUE ONBITOB, WJUIIOCTPUPYIOLIUX
OpU3HAKK MPOTEKaHUd peakluil HOHHOro obOmeHa (oOpa3oBaHuE OcajKa,
BBIJICJICHUE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUTHOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUA (FOpEHHE, PEAKIUU Pa3JIOKEHUS,
COCAMHEHHUS), paClO3HABAaHWE  HEOPraHUYECKUX  BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEAKIIUA Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl U MX coeIMHEHUS

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3nyeckue CBOMCTBA MPOCTHIX
BEILECTB — TAJIOT€HOB. XMMHUYECKUE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOJICHCTBUE
C MeTajulaMH, HeMeTaJlJlaMu, uienodamu). XsopoBojaopos. ConsHas KucioTa,
XMMHYECKUE CBOMCTBA, IOJyYEeHUE, MpUMEHEHue. JlelicTBue xyopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBeKA. BakHenIne XJI0puabsl U UX HAXO0XKJICHHUE B
pupo/Ie.

Obmas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue w (HU3MYECKHUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a M CEPhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHE CBoOMCTBa cepbl. CepoBOOPOA, CTpoeHUE, (Pu3ndecKue u
XuMuuyeckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NIECKue 1 XUMUIECKHE CBOMCTBA (00IIHE KaK MPeICTaBUTEIS
KJlacca KUCJIOT W crenuduueckue). XUMUYECKHE PEeaKkluu, JIe)Kalue B OCHOBE
IIPOMBIIIVICHHOTO CIoco0a TMOMy4YeHUs CepHON KHUCIOTHL. [IpumeHeHue cepHoit
kucnoThl. COJM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs pEakiusi Ha CyibQaT-HOH.
Haxoxnenue cepbl m €€ COeOUHEHUM B NpUpoAec. XUMHYECKOE 3arpsi3HCHUE
OKpY)Kalolel Cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE MOXKIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHUS.
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OO6mas xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIEHHA. A30T, paclpOCTPAHEHHUE B IPHUPOJE,
¢u3nyeckue U xuMudeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHenue. Coiu aMMOHMS,
uX (pu3nUecKre U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKHue U XUMHYECKHE
cBoiicTBa (0OIME Kak TMpEeACTaBUTENS KJlacca KHUCIOT U CIenu(pUYECKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPAJIbHBIX YI0OpEHUH.
XVMHYECKOE 3arps3HEHUE OKPY>KAIOIIEH Cpeibl COSTMHEHUIMH a30Ta (KUCIOTHbBIE
JOKU, 3arps3HEHuE BO3/Ayxa, MO4YBbl U BoAoéMOB). docdop, amiorpornHbie
moaudukauu dochopa, puznueckue u xumuueckue cpoiicta. Oxcua docdopa
(V) u dochopnas kuciora, GU3MYECKHEC M XMUMHUYCCKHE CBONCTBA, TOJIYYCHHUE.
Hcnonb3oBanue hochaTroB B KauecTBE MUHEPATbHBIX YAOOPEHHUIA.

O6mas xapaktepuctuka snemMeHToB |V A-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. YTIIEpO/, ATIOTPOIHbIE MOU(DUKAITIH,
pacnpocTpaHeHue B IpUpoAe, pusndyeckue U XMMUYECKUE CBOMCTBA. AJCOpOLus.
Kpyrosopor yrinepona B mnpupoae. OKcuibl yriepona, UX (U3HUECKHE U
XUMUYECKUE CBOWCTBA, [JEHCTBUE HA JKHUBbIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. DKOJIOTHYECKUe TpoOsIeMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepona (1V),
TUIIOTE3a TJI00AIBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KACIIOTa U €€ coJi, UX (PU3MYECKUE M XUMHUYECKHUE CBOICTBA, IMOJIYyYEHUE U
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. lcnosb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO35HCTBE.

[lepBoHauasbHbBIE MOHATHA 00 OPraHUYECKHUX BEIIECTBAX KAaK O COECIMHEHUIX
yriaepoaa (MeTaH, 3TaH, STUIEH, alleTUJIEH, ITAHOJ, TJIMUEPUH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHMKK YIJIEBOJOPOAOB (yroib, HPUPOIHBIA Ta3, HEPTH),
OPOAYKTHI UX TepepaboTku (OEH3WH), MX pOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKN Ba)KHBIX BEIIECTBAX: XKHUpax, OeIKax, yrieBogax — U ux
pojii B JKH3HM YeJOBeKa. MaTepuanbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COEIMHEHHU.

KpemHunii, ero ¢usmueckne W XHUMHYECKHE CBOWCTBA, TOJyYCHUE U
npumenenue. CoequHeHus KpeMHus B mpupojie. O6mmue npeacTaBieHus 00 OKCHie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIIOJIB30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelle CTpOUTENbHbIE MaTepualibl: KEPAMHKA, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpobGimembl 0Ge30mMacHOTO  HMCIOJIB30BAHMS
CTPOUTENBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

H3y4deHrne 00pa3IoB HEOPTraHWMUECKUX BEIICCTB, CBOMCTB COJISTHON KHCJIOTHI,
IPOBEJCHUE KAUYECTBEHHBIX PEaKLUi Ha XJOPUA-UOHBI U HAOIIOJACHHUE MPU3HAKOB
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UX TPOTEKAHUS, OMBITHI, OTpaKaOIME (PUINYECKUE U XWMUYECKHE CBOMCTBA
raJIoTEHOB M HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHUIAECOMATEpUasOB),
03HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TaIOre€HUI0B), 03HAKOMIICHHE C 00pa3IiaMu
ceppl M €€ coeauHEHUsAMH (BO3MOXHO MCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
HaOJII0/ICHHE TIpoliecca O0YIIIMBaHUS caxapa MoJl IEWCTBUEM KOHIIEHTPUPOBAHHOMN
CEPHOMN KHUCIIOThI, U3yYeHHUE XUMUUECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI,
IIPOBE/ICHNE KaYECTBEHHON peakiuy Ha Cyib(aT-uoH U HaOII0IeHHE TpU3HaKa €€
IPOTEKaHMs, O3HAKOMJICHUE C (PU3MYECKUMHU CBOWCTBaMM a30Ta, Gocdopa U UxX
COeIMHEeHUM (BO3MOXHO HCIIOJIb30BaHUE BUEOMATEpUAIOB), 00pa3liaMu a30THBIX
u dochopHbIX yIOOpeHUH, MmojgyueHue, coOupanue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHAKa, NPOBEACHUE KAYECTBEHHBIX pEaKUMi HAa HOH aMMOHHUS U
dochaT-uoH W HW3yyeHUE MPU3HAKOB MX MPOTEKAHHs, B3aUMOJICUCTBHE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbI0 (BO3MOKHO HCIOJb30BaHHUE
BUJICOMATEPUATIOB), HM3yYECHHE MOJIEe KpPUCTAUNIMYECKUX PEMIETOK aiMasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJcopOlMKM PaCTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOrasa, IMOJy4YEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KayeCTBEHHBIX PEaklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
OPOTEKAHMs, O3HAKOMJIEHHWE C MNPOAYKLUMEH CUJIMKAaTHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEePUMEHTAIBHBIX 3aja4 1Mo TeMe «BaxHelume HeMeTaibl U HX
COEIMHEHHUSI.

MeTtasiibl 1 MX COeIMHEHUSA

OO01as xapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommueckon cucreme xumuueckux osnemeHto [, .
MenneneeBa u ctpoeHuss atomMoB. CTpoeHHE MeTaJIOB. MeTtammueckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXUMUYECKUM  PAX
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CHocoObl MOMy4eHUs: MeTayioB. IloHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPATIOMUHNN, OpOH3a)
U X IPUMEHEHUE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[llenounsie mMeTauibl: NoyokeHUE B [lepuoanyeckoin cucremMe XMMHUYECKHUX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
du3nuecKue U XMMUYECKUE CBOICTBA (Ha mpumepe Hatpus U Kanus). OKCUJbI U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe MIeNOYHBIX METaNIOB M MX
COCAVHEHUN.

[[lenoyHO3€eMENBHBIE METAJUIBI MAarHMM W KAJIbLWW: MOJIOKEHUE B
[lepnoanueckoit cucreme xumuueckux 3yiemMeHToB . . MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJEHUE B npHupoje. Pu3nueckue U XMMHUYECKUE CBOWCTBA MAarHus U
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Kaybliusl. BaxkHele coeuHeHus Kanblins (OKCUI, TUIPOKCH I, con). JKECTKOCTh
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHUS.

AmomMuHui: nojioxkeHue B Ilepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHuEe aroma, HaxoXAcHUe B mpuponae. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUIIA
ATOMHUHUSL.

Keneso: nonoxenue B [leproanueckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOE€HHME aTOMa, HAaXOXJeHUE B mnpupone. duznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKcuibl, TMAPOKCHAbI U cou xenesa (1) u sxenesa
(I1), ux coctaB, CBOMCTBA U MOJyUYEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAJIOB M CIUIaBOB, WX (PU3HMYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJEWUCTBUS OKCHJA
KaJIbIIUSI W HATpUs C BOJAOW (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
VCCJIEJOBAHUE CBOWCTB »KECTKOW BOJbI, IPOLIECCA TOPEHUS KeJie3a B KUCIOPOAE
(BO3MOXHO  HCMOJb30BAHUE  BUJIEOMATEPUATIOB), IMPU3HAKOB  IPOTECKAHUS
Ka4eCTBEHHBIX PEAKI[MI HAa MOHBI: MArHUs, KaJIbILIKs, aTFOMUHUS, [IMHKa, sxkese3a (11)
u sxenesa (lll), menu (Il), HaGmroneHne u onucaHue MPOIIECCOB OKpaIIUBAHUS
JIaMEHU MOHAaMU HaTpusl, KaJlus W Kaidblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCClIeI0BaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHA LIMHKA, PEUICHUE KCIEPUMEHTAIBHBIX 33/1a4 10 Teme «BaxHenine
METAJUIBI U KX COCTMHEHUS».

XuMHS M OKpPY:KaloUasi cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOM »XU3HM YeloBeKa. bes3omacHoe
UCIIOJIb30BaHUE BEILECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momoib mnpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKarlieh cpeabl (MpeaenbHasl J0MmycTUMas
KOHIIeHTpainus BemiecTs, nainee — [1/IK). Ponp xuMun B pelieHNn 3K0JIOTHYECKUX
npoOeM.

Xumuueckuit IKCnepumenm:

u3ydyeHrue o0pas3lioB MaTepuanoB (CTEKJIO, CIUIABbl METAJIOB, MOJIMMEPHBIC
MaTepHuasbl).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MNOHSTUN, TaK U MOHSATUMN, SIBISIOMIMXCS CUCTEMHBIMU NIJIsi OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.
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OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIacCUpUKalusi, [EepUOJUIHOCTh, HAONIO/IEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAaHUE, H3MEPEHUE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TeXHOIOTHS, MAaTEPHAIIHI.

dusuka: matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaMOaKTUBHOCTb, MOJIeKya, AIIEKTPUUYECKUI 3apsig, HPOBOHUKH,
HOJIYIPOBOJHUKH, JUDIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOE€ COCTOSIHUE BEIIECTBa, ra3, paCTBOP, PACTBOPUMOCTh, KpUCTAITNYECKast
peméTka, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, €IUHHUIBI W3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, ’KocucTemMa, MUHEPAIHHBIE
yIoOpeHus, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHbIE TOPObI, IOJIE3HbIE
HICKOTIaeMble, TOTNIUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJAbTAaThl OCBOECHMSI IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHON JIEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKUMHU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOuiecTBe MpaBUJaMU M HOPMaMU MOBEIECHHUS M CIOCOOCTBYIOT Ipolieccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0YYarOIINXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IO3WTHUBHBIX I[IEHHOCTHBIX OpHEHTAlUil H
pacUIMpPEHHE OIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEAOBBIX JOCTHKEHUAX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOIlCTBE MHUpa U 00ILIECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
HOJIE3HOH, yueOHOMCCIeA0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX IE€ATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOW JESATEIbHOCTH TPHU BBIMOJHEHUU
y4eOHBIX, TO3HABATENbHBIX 3a7a4, BBITIOJIHEHUH XWMHUYECKHX HKCIIEPUMEHTOB,
CO37IaHUH y4EOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHUIO U B3aUMOTIOMOIIT!
B MPOIIECCE ITOU yUEeOHOU AESITEIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEACHHE
U MOCTYNKH CBOUX TOBAPHUILEW C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIENCTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUS TMPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHMM IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
N03HABATEIbHOM, MH(OPMAIIMOHHON M YMTATENIbCKOM KyJNbTYphbl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSATEIbHON paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHHUIO, TMPOEKTHOM H  HMCCIEIOBATEIHCKON
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KW3HH, OCO3HAHUE IOCIEACTBUA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 podeccuil u Tpyaa pa3auyHoro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYJI0BOM eI TEILHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHUSI  TPEIMETHBIX 3HAHWA 10 XHWMHH, OCO3HAHHBIA  BBIOOD
WHJMBUIYaTbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHUs C y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTUUECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MMPUPOE KaK UCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBAHUS, MOHHMMAHHUE LIEHHOCTU 3J0POBOIO H
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil O€30MIaCHOTO MOBEJEHHUS MPU pabOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  3KOJOTUYECKOM  KyJIbTYpbl, OCO3HAHUS TIJ100aJbHOrO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX pPE3yNbTAaTOB BBIICISIOT 3HAYUMbBIC IS
dbopmMupoBaHUS MUPOBO33pPEHUS OOIICHAYYHBIE TTOHSTHS (3aKOH, TEOPHUs, TPUHITHUTI,
runore3a, (QakT, CHUCTeMa, TMPOIECC, DIKCIEPUMEHT | JIPYroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUW U3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
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HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHMIO M OCYIIECTBJICHHUIO Y4EOHOMU
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBSA3b C JIPYTMMU TOHSATHUSMH), HCIOIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHHS (MHAYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJCIbHBIC TTPEICTABIICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
PU3HAKN U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kaue€CTBE HHCTPYMEHTA
MO3HAHUSA, & TAK)KE B KAYECTBE OCHOBBI /IS (POPMHUPOBAHHMSI TUTIOTE3HI TI0 POBEPKE
IPABMWIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEIFHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (GOPMYITHPOBATH 000OIIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPENCTABICHUS, MTOJIYIaEMYI0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;
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YMEHUE MPHUMEHSTHh pPa3IU4HbIE METOJbl U 3alpoChl MPHU MOUCKE U OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATH B Tpolecce ydeOHOU W
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBHUS:

YMEHHMS 337]aBaTh BOIPOCHI (B X0OJI€ AUAJIOTa U (MJIM) TMCKYCCUU) MO CYILIECTBY
obcyxgaeMoi Tembl, (HOPMYIUPOBATH CBOU TMPEJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

YMEHHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHOMN
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pPE3YNbTATOB BBHIMOJHEHUS XUMHUYECKOr0 3KCIepuMeHTa (1abopaTopHOro OMbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHUS y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM M MCCIENOBAaTENbCKOM  JAESITENIbBHOCTH  HpPU  PELIECHUU
BO3HUKAIOLMX MpOOJieM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COIIACOBAHMS
no3unuii (00CyXIeHusI, OOMEH MHEHHUSIMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHBIE YHHBeEPCAJbHbIE YUeOHbIe TeHCTBUS:

YMEHHE CaMOCTOSTEIbHO OINPENENSATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOSATEIBHO COCTABISITh WJIH KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIPEJIaraeMble B YCJIOBUH 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOObI
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JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 Kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUU pPa3JIOKEHUs, PEaKIUu 3aMElICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIpHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJs BeIIeCTBa
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY JJIS COCTaBJICHUS (POpMys
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIMHEHUN 10
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpynmna (b-rpymnma)», maneie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepmomuueckass cucrema xumudeckux osiaemeHtoB JI. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsi si7pa, oOIIee YuCII0 IIEKTPOHOB U
pacrpeereHre Ux Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIACCHU(PUIUPOBATh XMMHYECKUE BJIEMEHTHI, HEOPTAHMUECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

e XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHMYECKOrOo 3JIeMeHTa 1o (opMylie COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOU peakLny;

e TMPUMEHSATH OCHOBHBIC ONIEPAIIU MBICIUTEILHOMN JACSITEILHOCTH — AaHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3alHio, KiIacCUu(UKaIINIO,
BBISIBIICHUE TPUYUHHO-CJICJACTBEHHBIX CBSI3eM — JJI1 U3Y4YCHHUSI CBOWMCTB
BEIIECTB U XHUMHYECKUX pEaKIui, €CTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HaONIOJEHUE, W3MEpPEHHE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CIEJ0BATh IPABUJIAM MOJIb30BAHUS XUMUYECKOM MTOCY 10U U 1a00paTOPHBIM
o0opyZOBaHMEM, a TaKXe NpaBWIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBUM C HHCTPYKIMSIMU TO BBIMOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BELIECTB
(Bomopoza M KHCIIOPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM J0JIEM PacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH W IPOBOAUTH
XUMHUYECKUE 3KCHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCIIOT C TIOMOIIBIO MHIUKATOPOB (JaKMycC, GheHoN(TaTIenH, METHIOPAHXK
U Ipyrue).

K xony oOydenus B 9 kiacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM yPOBHE

JOJIKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e pACKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSATHUH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHHOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPULATEIBLHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HE3JIEKTPOIUTHI, AIEKTPOJIMTHYECKAs TUCCOLUMALMS, PEAKIUH HOHHOIO
oOMeHa, Karamu3aTop, XHMHUUYECKOe paBHOBecHe, OOpaTUMbIE W
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HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHCJIUTEIb, BOCCTAHOBHUTEIb, OKHCIIEHHE U BOCCTAHOBJIEHUE, AJIIOTPOIIHS,
aM(pOTEPHOCTD, XUMUYECKast CBA3b (koBaJIEHTHA, MOHHAs,
METaJUTMYECKasl ), KPUCTAIUIMYECKAs PEIIETKA, KOPPO3US METAJLIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pEaKUUU, MPEIEIbHO JOMYCTUMAsl KOHLEHTPALMS
ITJIK BemiecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;

e HCIMOJb30BaTh XHMHYECKYIO CHUMBOJIMKY JUIsi COCTaBJICHHS (HOpMYyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

e OIPENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUUECKUX DJIIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

e packpbeiBaTb cMbich llepuognueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaYeHus1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TAOIHIIE, C YUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apAn  sApa, oOmIee YHWCIO 3JIEKTPOHOB U PACIPENENICHHE HUX 110
AIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOICTB 3JIEMEHTOB M HX COEOUHEHUHN B Mpelesax MalblX MEPUOJIOB U
IJIaBHBIX MOJAIPYNN C YYETOM CTPOCHHS MX aTOMOB;

e KIacCU(UIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIAy M COCTABY YYACTBYIOUIMX B PEAKLHH
BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, MO U3MEHEHHUIO CTENEHEH OKHCICHHS
XUMUYECKUX JIEMEHTOB);

e XapakTepHu30BaTh (OMHCHIBATH) OOMHUE W CHCIUPUICCKUE XUMHYCCKUE
CBOMCTBAa MPOCTBHIX M CIOXHBIX BEIIECTB, MOJTBEPKIasi ONUCAHUE
MpUMepaMHi MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIU;

e COCTABJIATh YPaBHEHHS DJIEKTPOJIUTHUYECKOM JUCCOIMALIMM  KHUCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
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oOMeHa, YypaBHEHUsA peakuuil, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXK/y BELIECTBAMH PA3IMYHBIX KJIACCOB;

e pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHU
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOr0 OajaHca 3TUX peaKluii;

e IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOCHMS,
BO3MOKHOCTH TPOTEKaHUs] XMMHUYECKHUX MPEBPALICHUI B pa3iIMYHBIX
YCIIOBUSIX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJI0 XUMHYECKOIO 3JEMEHTa Mo (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPaBHEHUIO
XUMHUYECKOHN peaKlny;

e coOIIOaaTh MpaBUIIa MOJIb30BAHUS XUMHYECKOH MOCY 101 1 1a00paTOPHBIM
o0opynoBaHMEM, a Tak)Ke TpaBuUia OOpamleHUusT C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKUMSIMH IO BBIIOJHEHUIO Ja0OpaTOPHBIX
XUMHYECKUX OTIBITOB IO TOTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa u yriaeKucioro rasa);

e TPOBOAMTH PEAKIINH, TIOTBEPKIAIOIINE KaYECTBEHHBIN COCTaB Pa3TUIHbIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MyTEM XJIOPHI-, OPOMHUI-, UOIUI-,
kapOoHart-, ¢ocdar-, cunukar-, cyiabdar-, TUAPOKCHUII-MOHBI, KAaTHOHBI
aMMOHHUSI M HMOHBI M3yYEHHBIX METAIJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

e TPUMEHSTH OCHOBHBIE ONIEPALIMN MBICIUTEIHLHON IESTEIHHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHUE, CUCTEMATU3AIIHIO, BBISIBICHUE PUUYUHHO-
CIIEICTBEHHBIX CBS3EH — JI1 M3y4EHHUS] CBOMCTB BEUIECTB U XUMHUYECKHX
peaxiuii, eCTEeCTBEHHO-HAYYHbIE METOJbl IMO3HAHUS — HaONIO/ICHNE,
U3MEpPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICIEHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumenoBaHue pa3iesioB u daekTpoHHbIe (LM POBbHIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Paznen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCThb
11 €CTEeCTBO3HAHUS 1 5 5 bubmuoreka [JOK
' IPAKTHYECKOM JIEATENBHOCTH https://m.edso0.ru/7f41837c
YeJI0BEKa
12 BerectBa u xuMuueckue 15 1 bu6nunoreka [JOK
' peaxiuuu https://m.edsoo.ru/7f41837c
Hroro mo paznueny 20
Pasjen 2. Baxueiilune npeactaBuTe i HEOPraHMYeCKUX BellecTB
21 Bosayx. Kucnopon. [lonsarue 5 bu6mmoreka [JOK
' 00 oxcuaax https://m.edso0.ru/7f41837c
29 Bognopoa.llonsarue o kucnorax 3 1 bu6mmoreka [IOK
' U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tousitue 06 5 1 1 Bbub6nunoreka [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIC KJIaCChI bubnuoreka [JOK
2.4 . 11 1 1
HEOPraHMYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

Pasnen 3. llepunonnueckuii 3axkon u [lepuognyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xumunueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
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[Ieproauueckuii 3aK0H U
31 [Teproguueckas cucrema 7 bubnnoreka LHOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aroma
XumMuyeckas CBA3b.
3.2 OKucIuTeNnbHO- 8 1 bubmorexa [JOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIPHBIC PEAKIIUH
bu6mmoreka [JOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbIe
Ne ni/m P Kourpoasnbie | IlpakTnyeckue (1up )
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTtBo m XMMu4eckue peakuumn
11 IToBTOpenue u yrinyOneHue 3HaHUN 5 1 bu6muoreka LIOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHIX 4 bubmmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPOIIUTHYECKAS TUCCOLUAIIHS. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTainl M X coeANHEHUSA
21 OO11as xapakTepuCTHKa XMMUYECKHX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmesl. ["ajgorens https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMAYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 brbmiorexa [IOK
' pymHEL. £€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1as xapakTepUCTHKa XMMUYECKHX
2.3 anemeHToB VA-rpynmsl. A30T, pocdhop u ux 7 1 Bubmmorexa [JOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OOm1ast XapaKTepUCTHKA XUMAYECKHIX
24 sanemeHToB |V A-rpynmsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . DYHIBL POt https://m.edsoo.ru/7f41a636
KPEeMHHUH M UX COCTUHEHUS
Hroro no pazneny 25
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Pazgen 3. MeTaJJIBI M HX COCTUHEHU S

. bubmuoreka [JOK
3.1 Obmue cBOCTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6mmoreka [{JOK
3.2 Baxueline Metauibl U UX COEAUHEHUS 16 1 2 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpykaouias cpeaa
4.1 BemectBa 1 MaTepraibl B )KA3HU YEJIOBEKA 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KonuvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoasbubie | IlpakTuuyeckue
n/n Bcero U3YYeHU s o0pa3oBaTtejibHbIE
padoThI padoTshI
pecypcsl
1 [Ipeamer xumuu. Ponb xumuu B 1 bub6mmnorexa [JOK
KM3HM 4YenioBeka. Temna u BemecTBa 04.09.2024 | https://m.edsoo.ru/ff0d210c
2 [TonaTtue o MeTomax Mo3HaHUs B 1 bubmoreka [JOK
XUMUU 09.09.2024 | https://m.edsoo.ru/ff0d227e
[TpaxTrueckas padora Ne 1
3 «[IpaBuna pabotsl B 1abopaTopuu U 1 bubnmnoreka [{IOK
pUEMBI OOpaIeHus ¢ 11.09.2024 | https://m.edsoo.ru/ff0d23dc
1a00paTOpHBIM 000PYI0BaHHEM
4 YucThie BEIECTBA U CMECH. 1 bubnuoreka [JOK
Crnioco0sl pa3aeneHust cMecen 16.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [JOK
8 | (A TIPHAED 18.09.2024 | https://m.edsoo.ru/ffod28c8
OUYMCTKH MTOBAPEHHOMN COJIN )»
bu6moreka [JOK
6 A 1
TOMBL H MOTERY B! 23.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XuUMHYECKHE AJICMEHTHI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIC BEIIECTBA 1 bubmorexa [TOK
P B 30.09.2024 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YICHUE 1 bubmmorexa [IOK
YVIPHOE Y1 02.10.2024 | https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSHCTBA COCTaBa
10 BEIIIECTB. XUMHUUIECKasi popMyIia. 1 bubnmnoreka [HIOK
BasieHTHOCTh aTOMOB XMUMHUUYECKHUX 07.10.2024 | https://m.edsoo.ru/ff0d2eae
HJIEMEHTOB
OTHOCUTENbHASI AaTOMHAS Macca.
11 OtHocuTeNbHasE MOJIEKYJIIpHAs 1 bubmorexa [OK
Y 09.10.2024 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 1019 XUMHYECKOI O 1 bu6mmoreka [JOK
3JIEMEHTA B COEAMHEHUU 14.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonunyectBo BemecTBa. Moib. 1 bu6mmoreka [IOK
MonspHas macca 16.10.2024 | https://m.edsoo.ru/ff0d5230
14 duznueckre U XUMUYECKUE SBJICHHUSL. 1 Bbubmmoreka [JOK
XuMHUYECKast PeaKIus 21.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku U yCIOBUS MPOTEKAHUS 1 bubnuoreka LIOK
XUMUYECKUX PEAKITUI 23.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEILIECTB. 1 bubmuorexa [{OK
XUMHUYECKUE YPAaBHEHUS 06.11.2024 | https://m.edsoo.ru/ff0d3b88
BrraucneHus: Komu4aecTBa, Macchl
17 BEIIIECTBA 10 YPABHEHUSIM 1 bubmorexa [TOK
» YPABHER 11.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEaKITH
Knaccudukarysi XMMHYECKIX
18 eaKIUi (COCAMHCHHUS, PA3IIOKCHHUS 1 bubmmorexa HOK
P P ’ 13.11.2024 | https://m.edsoo.ru/f0d3f34
3aMeleHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIIoNneaucT. O6001IIeHNE U 1 bubmmorexa [IOK
) AeT. ORI 18.11.2024 |  https://m.edsoo.ru/ff0d40c4
CHCTEMaTHU3alus 3HAHUH
20 KonTtponbsHas padora Nel mo Teme 1 1 bubnmnoreka [IOK
«BerecTBa 1 XUMHUYECKHE PEAKIIUN» 20.11.2024 | https://m.edsoo.ru/ff0d4290
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Boznyx — cmech razoB. Cocras
21 BO3ayxa. Kucimopoa — ameMeHT u 1 bubmorexa [TOK
' 25.11.2024 | https://m.edsoo.ru/ff0d448e
npoctoe BeniectBo. O30H
dusryecKre 1 XUMUYECKUE
29 CBOICTBA KHCIIOpO/a (peakiuu 1 Bbubmmoreka [JOK
okucinenus, ropenue). [lonstue 06 27.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHIax
Crioco0sI TONTyYeHUsT KHCIIOPOJIa B
23 n1abopaTopuu U MPOMBIIIIIEHHOCTH 1 bubmoreia TOK
patop P ' 02.12.2024 | https://m.edsoo.ru/ff0d497a
[TpumeHeHHe KucIOpoIa
TennoBoii 3¢ ekt Xumuueckoit
24 peaKIuu, MOHATHE O 1 bubamnoreka [IOK
TEPMOXUMHYECKOM YpaBHEHUH, IK30- 04.12.2024 | https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMHUYCCKUX PEAKIIUIX
ToruBo (HedTh, yroib U METaH).
25 3ar HSHGIEI/IC(I];OSILyra CIIOCOOBI Zro 1 bubnmorexa LHOK
P yE 09.12.2024 | hitps://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[TpakTrueckas padora Ne 3 mo Teme
26 «Ilony4yenue n cobupanue 1 1 bubmmorexa [JOK
. 11.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YUCHUE €O CBOMCTBY
97 Bonopon — anemeHT u npocrtoe 1 bubmuoreka [IOK
BemecTBo. HaxoxaeHue B mpupose 16.12.2024 | https://m.edsoo.ru/ff0d4dd0
dusnuecKre 1 XUMUIECKUE
28 cBoiicTBa Bonopona. [Ipumenenne 1 Bubmiorexa OK
poda. 1P 18.12.2024 | https://m.edsoo.ru/ff0d4ddo
BOJIOpOA
bub6mmoreka [JOK
29 I1 1
OHIITHE © KHCTIOTax 1 comixX 23.12.2024 | https://m.edsoo.ru/ff0d50d2
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30 Crioco0sI oNyueHus BOAOPOa B 1 Bbubnmnoreka [JOK
naboparopuu 25.12.2024 | https://m.edsoo.ru/ffod4dd0
[TpakTuueckas padora Ne 4 mo Teme

31 «[Tonyuenue u codupanue Bogopoaa 1 1 bubmmorera [IOK

7 o AOPOAS, 13.01.2025 | https://m.edsoo.ru/ff0d4f42
W3YYEHHUE eT0 CBOWCTBY»

39 MonsipHbIit 00bEM razoB. 3aKOH 1 bubamnoreka [IOK
ABoraapo 15.01.2025 | https://m.edsoo.ru/ff0d542e
Brruncienus 00b€Ma, KOJIHYSCTBA

33 BEIIIECTBA r'a3a M0 €ro U3BECTHOM 1 bubmorexa [TOK

. . Y 20.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA UM 00BEMY
Boraucnenns 006EMOB Ta30B 10

34 ABHEHUIO PEaKIIMU Ha OCHOBE 1 bubmorexa [JOK
P "p B . 22.01.2025 | https://m.edsoo.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOIIEHUH Ta30B

35 du3nYecKre ¥ XUMUYCCKHE 1 bubmuoreka [JOK
CBOMCTBA BOJIbI 27.01.2025 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwii. [Torstue 00 1 bubnuoreka [JOK
WHUKATOpax 29.01.2025 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacrienHble 1 HEHACBIIIIEHHEIE 1 Bbu6munorexa [JOK
pacTBOpBl. MaccoBasi 07151 BEIECTBA 03.02.2025 | https://m.edsoo.ru/ff0d5b40
B pacTBope
[TpaxTrueckas padora Ne 5 o reme

38 «IIpuroroBiieHHE paCTBOPOB C 1 1 bubnuoreka [JOK
ornpenenéHHON MacCOBOM J0men 05.02.2025 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BENIECTBAY

39 KonTtponbsnas padora Ne2 mo teme 1 1 bubmuorexa [{OK
«Kucnopoa. Bonopoa. Boga» 10.02.2025 | https://m.edsoo.ru/ff0d6342
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40 Oxkcuppl: cocTaB, KaccupUKaIus, 1 bu6nunoreka [JOK
HOMEHKJIaTypa 12.02.2025 | https://m.edsoo.ru/ff0d664e
[TonyyeHnue u XUMHUYECKHE CBOWCTBA

41 KHCIIOTHBIX, OCHOBHEIX U 1 bubnmorexa [IOK

’ 17.02.2025 | https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCUI0B

42 OcHoBaHHUS: COCTaB, KIIaCCUPUKAIIUS, 1 bubnuoreka [JOK
HOMEHKJIaTypa 19.02.2025 | https://m.edsoo.ru/ff0d67ca

43 [TonyueHnue 1 XuMHU4ECKHE CBOMCTBA 1 bubnuoreka LIOK
OCHOBaHHI 24.02.2025 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, knaccuduxanus, 1 bubnmnoreka [IOK
HOMEHKJIaTypa 26.02.2025 | https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue 1 XUMHUYECKHE CBOWCTBA 1 bubnuoreka IIOK
KHUCJIOT 03.03.2025 | https://m.edsoo.ru/ffOdfee?
Conu (cpenHue): HOMEHKIIATypa,

46 cn(J)IcPi)éLII) HHO}JI'IH )elfmiv[ X}II/IMI/I‘ZZSKI/IG 1 bubmorexa [OK

y YHCHIL, 05.03.2025 | https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padora Ne 6. Pemenue

47 AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1 bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX 10.03.2025 | https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

['eneTnyeckas CBSI3b MEXKIY
48 KJIaCCaMH HEOPTraHUYECKHUX 1 bubmmorexa [TOK
op 12.03.2025 | https://m.edsoo.ru/00adgas0
COCTMHCHUI

49 O06o01IeHre U cucTeMaTH3aIus 1 bubnmoreka [IOK
3HAHUU 17.03.2025 | https://m.edsoo.ru/00ad9ch2
KonrpoarsHas pabora Ne3 o reme

50 "OCHEBHBIG KJ'II:[CCBI HEOPraHUYECKUX 1 1 bubmmorera IIOK

o P 19.03.2025 | https://m.edsoo.ru/00ad9ela
COCTMHEHUI
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[TepBbie MOMBITKU KIaccuPUKAITIT
51 XUMHYECKUX d1eMeHTOB. [loHsgaTue o 1 bubmaorexa LOK
’ 31.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX AJICMEHTOB
[Teproguueckuii 3aK0H U
52 [lepuonuueckas cucrema 1 bubmuoreka IJOK
XUMUYECKuX 3neMeHToB /1. U. 02.04.2025 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, rpyIInbL, HOATPYIIIIBI 1 bubnnorexa LHOK
PHOJBL, TPYHTIBL, TOATPYH 07.04.2025 | https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX 1 bubmuoteka [JOK
anep. M3otombl 09.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHnue >MeKTPOHHBIX 000JI0UeK
55 aTOMOB 2J1eMeHTOB [lepronnueckoi 1 bubmmorexa [OK
PHOA 14.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapakTeprucTuKa XHMHIECKOTO
56 3JIEMEHTA I10 €T0 MOJIOKEHHUIO B 1 bubnuoreka [JOK
ITepuoguueckoii cucreme /1. U. 16.04.2025 | https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leprnonuueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U NIPAKTUKU. [[. 1 bubnmnoreka LIOK
W. MenneneeB — y4u€Hblii, eaaror u 21.04.2025 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIIEKTPOOTPHUIIATETHFHOCTh ATOMOB
58 XUMHUYECKHAX DIIEMEHTOB/ 1 Bubmiorexa OK
. 23.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHasi pabora
bub6mmoreka [JOK
59 41 1
OFHAT XHMUHCCKas cpish 28.04.2025 | https://m.edsoo.ru/00adac34
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60 KoBaneHTHas nossipHast XuMudeckas 1 bubmuoreka [IOK
CBSI3b 30.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenonsipHas 1 bubnmnoreka [IOK
XUMHUYECKas CBSI3b 05.05.2025 | https://m.edsoo.ru/00adaab9
bubmuorexa [{OK
62 (CTemetth OKHCICHH . 07.05.2025 https://m.edsogru/OOadae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnmnoreka LIOK
peakuuu 12.05.2025 | https://m.edsoo.ru/00adb076
Bbubnmorexa [JOK
64 ORUCTHTEIH 1 BOCCTAHOBHTCIIH 1 14.05.2025 https://m.edso]c;.[rUIOOadb076
Kontponbnas pabora Ned o reme
65 «CtpoeHne aToMa. XUMHUYIecKas 1 1 bubmmorera IIOK
By 19.05.2025 | https://m.edsoo.ru/00adb486
66 PesepsHblii ypok. O600meHue n 1 bubamnoreka [IOK
cucTeMaTHu3alus 3HaHu 21.05.2025 | https://m.edsoo.ru/00adb33c
67 PesepsHblil ypok. O6001eHEe U 1 bubmuoreka LIOK
crucTeMaTu3alus 3HaHU 26.05.2025 | https://m.edsoo.ru/00ad9ch2
% | Tpowexyrowsas arecramus(reer) | 1 8052025 ipslimesoorutiodsis
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOTPAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposabubie | IlpakTuuyeckue
n/n Bcero U3YYeHU S o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcsl
[Tepuoanueckuii 3aK0H.

1 [Teproanueckas cucrema 1 bu6mmoreka [JOK
XUMUYECKUX 3nementoB [I. U. 03.09.2024 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmmorexa [IOK

. 04.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuoteka [JOK
HEOPraHWYECKUX BEUIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buapl XuMHU4eCcKOH CBSI3U U THUIIBI 1 bubmuoreka IJOK
KPUCTAUIMYECKUX PELIETOK 11.09.2024 | https://m.edsoo.ru/00adbac6
Konrponsnas pabora Nel o teme
«IToBTOpenue u yriuyoneHue

5 . 1 1
3HAaHUW OCHOBHBIX pa3JieNIoB Kypca 17.09.2024
8 kimacca»

Knaccudukanust Xxumuuecknx

6 eaK I/Hgl) o uaSJ'II/I‘IHI)IM 1 bubmmorera IIOK
peardl P 18.09.2024 |  https://m.edsoo.ru/00adbch0
MpU3HAKaM
[IonsiTHE O CKOPOCTH XUMHYECKOU

7 eakiuu. [ToHATHE O TOMOTE€HHBIX 1 bubmorexa LIOK
Peardntt. 24.09.2024 | https://m.edsoo.ru/00adbe9a
U T€TEPOr€HHBIX PEAKIUAX
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[TousTre 0 XUMHUYECKOM
paBHOBecuH. DAKTOPHI, BIUSIONINE
8 Ha CKOPOCTHh XUMHUYECKOH PEAKIINHA Bubmiorexa OK
p p 25.09.2024 | https://m.edsoo.ru/00adc28c
1 TIOJIO’KEHUE XUMHYECKOT O
paBHOBeECHsI
9 OxuCcIuTeIbHO- bub6nunoreka [JOK
BOCCTAHOBUTEJIbHbIE PEaKIUU 01.10.2024 | https://m.edsoo.ru/00adcade
Teopus 3NEKTPOTUTHYECKON
10 mucconuanui. CHIbHBIE U clIa0bIe Bubmiorexa OK
' 02.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Honnrle ypaBHEHUS peakiiuil Bubmuorexa [JOK
P peardt 08.10.2024 | https://m.edsoo0.ru/00add448
XUMHAYECKHAE CBOMCTBA KUCJIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUI bubnuorexa [JOK
00 IIEKTPOTUTUIECKON 09.10.2024 | https://m.edsoo.ru/00add5d8
JIUCCOLIMALIAT
XMMHYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABIEHUN 00 budmiorexa [IOK
P . 15.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOTUTHICCKON JUCCOIHAITITI
14 [ToustTHEe O TUOPOITN3E COJIEH bubmaorexa LIOK
P 16.10.2024 | https://m.edsoo.ru/00add9d4
15 OO06001IeHNE U CUCTEMATH3aLIHS bubmuoreka [JOK
3HAHUH 22.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas paGora Ne 1.
16 «Pemenne 3KcrIepUMEHTATBHBIX bubmorera IIOK
23.10.2024 | https://m.edsoo.ru/00addbfa
3agauy
17 Kontponsnas padora Ne2 o teme bubmoreka LIOK
«DNEeKTpOIUTHYECKAS 05.11.2024 | https://m.edsoo.ru/00addecO
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quccoruanus. XuMHIecKue
peakiuu B pacTBOpax»
OO6mas xapakTepucTuka
18 ranlfreHOBp XI/IMI;/IHGCKI/IC CBOMCTBA bubmmorera [IOK
i 06.11.2024 | https://m.edsoo.ru/00addfe?
Ha TpUMeEpe XJIopa
XaopoBogopoa. CoJsiHast KHCI0Ta,
19 XI/IME‘ICCKI/IS CBOICTBA, MOJIy4YECHHE bubmorexa [JOK
> HOIYA ’ 12.11.2024 | https://m.edsoo.ru/00ade104
IPUMEHEHHUE
[TpakTrueckas padora Ne 2 o Teme
20 «ITonmydeHne cONSTHON KUCIOTHI bubmorera [IOK
JHBHEE 507 ’ 13.11.2024 | hitps://m.edsoo.ru/00ade348
u3ydeHue e€ CBOUCTBY
Brrurcnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEAKIUH, €CIIU OANH bubmorexa [TOK
PeATi, A 19.11.2024 | https://m.edsoo.ru/00ade488
W3 pEareHTOB JIaH B N30BITKE
29 OO0mrast XxapakTepuCTHUKA SJIEMEHTOB bubmuorexa [{OK
VIA-rpynmsr 20.11.2024 | https://m.edsoo.ru/00ade64a
AnnorponHbie MOAU(UKAITIH
23 cepsl. Haxoxnenue cepol u eé Bbubnmoreka [JOK
COCJTMHEHUI B TIPUPOJIC. 26.11.2024 | https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBOa0OpOI, CTPOEHHE,
24 (bnzuqefxﬁei xznqecxne bubmmorexa [IOK
. 27.11.2024 | https://m.eds00.ru/00ade802
CBOICTBa
Oxcnppl cepbl. CepHasi KUCIIOTA,
25 buznyeckue 1 XuMUYECKHe bubmorexa [IOK
. 03.12.2024 | https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHUE
26 XHUMHUYECKUE PEAKIIUH, JIEKALIUE B bubnmnoreka [IOK
OCHOBE MPOMBIIINIEHHOT O criocofa 04.12.2024 | https://m.edsoo.ru/00adec8a
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MONTyYEHUS] CEPHOU KHCIOTHI.
XUMHYECKOE 3arpsi3HEHUE
OKpY>KaroIlen cpebl
COCTMHEHHSIMH CEPBI

97 Brrancienue MaccoBoii 1011 bubmuoreka IJOK
BBIXO/1a IPOJYKTA PEAKLIUU 10.12.2024 | https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTUKa SJIEMEHTOB
V A-rpynrsbl. A3oT,

28 acIpoCTpaHEHUE B MIPUPOJIC bubmoreia HOK
pacpoctp PHPOZE, 11.12.2024 | https://m.edsoo.ru/00adeea6
buznyecKue 1 XUMUYECKHE
CBOMCTBa
OO0m1ast XxapakTepuCTHUKA SJIEMEHTOB
VA-rpynsl. A3or,

29 acIpOCTPaHCHUE B IPUPOIC bubmmorera [IOK
PACpocIp PHpOIe, 11.12.2024 | https://m.edsoo.ru/00adeea6
bu3YecCKre U XUMHIECKIE
CBOICTBa
AMMUak, ero Gu3nYecKue u

30 XHMUYCCKHUE CBOMCTBA, IOJIyUYCHUE bubmmorera [IOK

> oIV 17.12.2024 | https://m.edsoo.ru/00adf004
Y IpUMEHEHHNE
[Ipaktrueckas padora Ne 3 mo Teme
31 «ITonyuenne aMMuaKa, U3yudeHue bubmorexa HOK
yqv > 1Y 18.12.2024 | https://m.edsoo.ru/00adf180
€ro CBOMCTBY

32 A3OTHas KUCIIOTa, €€ QU3HIeCcCKue bubnuoreka [JOK
1 XUMHUYECKHE CBOMCTBA 24.12.2024 | https://m.edsoo.ru/00adf306
Hcnons3oBanue HUTPATOB U COIEN
aMMOHHUS B KQUeCTBE MUHEPATbHBIX

33 00peHuii. XMUMHYECKOE bubmorexa [IOK
yAORP ' . 25.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIEH cpeabl
COCAMHEHHUSIMU a30Ta
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®ochop. Oxcun dpochopa (V) u
34 dbocdopHas kucinora, GU3NIECKre bubnmnoreka [HIOK
1 XHMHUYECKHE CBOMCTBA, 14.01.2025 | https://m.edsoo.ru/00adf68a
MONTyuYeHUe
Hcnonb3oBanue (ocdaros B
35 KauyeCTBE MUHEPATbHBIX bubnmnoreka [JOK
ynoOpenwuii. 3arpsi3HeHne 15.01.2025 | https://m.edsoo.ru/00adfc20
IPHUPOIIHON cpenbl pocharamu
VYraepon, pacrpocTpaHeHHE B
36 an/IpI(:z[e, g)mnlt)lecxrl)/le " bubmmorexa [IOK
. 21.01.2025 | https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOWCTBA
Oxcupl yriepona, ux Gusndeckue
Y XMMHYECKHE CBOKCTBA.
37 DKonoruvyeckue npooaeMsl bubmmorexa TIOK
’ 22.01.2025 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIC C OKCHJIOM YIJIepoa
(V)
38 VYronbHas KUCIOTa U €€ CONn Bubmorexa [JOK
28.01.2025 | https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 mo Teme
39 "TlomyueHue yrieKucioro rasa. bubmuoreka [IOK
KadectBennas peaxius Ha 29.01.2025 | https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBOoHaYaNbHEIEC TOHATHS 00
40 OpraHUYEeCKUX BEIIECTBAX KaK O bubmorexa [JOK
04.02.2025 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriiepoa
41 Kpemuuii u ero coennnenus bubmmorexa [IOK
05.02.2025 | https://m.edsoo.ru/00ae080a
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[IpakTuueckas padora Ne 5.

42 Pemienune sxcnepuMeHTalIbHBIX bubnmnoreka [HIOK
3a7a4 1mo TeMe «BaxHemme 11.02.2025 | https://m.edsoo.ru/00ae0bf2
HEMETAJJIbI U UX COCAMHEHUS
Kontponsnas padora Ne3 no teme

43 «BaxkHelme HeMeTallIbl U UX bubmmorexa [OK

12.02.2025 | https://m.edsoo.ru/00ae0el8
COCIMHCHHS
OO0mras xapakTepucTuKa
XUMHYECKHX AJIEMEHTOB —

44 MeTaJlI0B. MeTtannueckasi CBSI3b U bu6muoreka [JOK
METaJNTMYECKasi KPUCTALTHYECKAS 18.02.2025 | https://m.edsoo.ru/00ae103e
pemérka. @u3n4ecKue CBOMCTBa
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIIOB.

45 DIIEKTPOXUMHYECKUH PsiT bubmorexa [HOK

. 19.02.2025 | https://m.edsoo.ru/00ae1156
HaIpsHKEHUN METaJIOB
OO61ue cnocoObl MONTY4YeHUs
MeTaiioB. CrutaBbl. Berauciaenus
46 110 YpPaBHECHUSM XUMHUYECKUX bubmmorexa [{OK
P . 25.02.2025 | https://m.edso00.ru/00ae1156
peaKIuii, €Clii OJIUH U3 PEareHTOB
COJIEPKUT MPUMECH
47 IlonsiTHIE O KOPPO3WHU METAILIOB bubmorexa HOK
PP 26.02.2025 | https://m.edsoo.ru/00ael278
Bbu6munorexa [JOK

48 €JI0YHBIC METaJl
= 16 METAILIR 04.03.2025 | https://m.edsoo.ru/00ae14b2

49 OKcuabl ¥ THAPOKCUBI HATPUS U bubmmnoreka [IOK
KaJus 05.03.2025 | https://m.edsoo.ru/00ael4b2
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50 [[{enouHO3eMeNbHBIE METAILIBI — Bbubnmnoreka [JOK
KaJblAi U MarHui 11.03.2025 | https://m.edsoo.ru/00ael15e8
51 Baxneiime coenuHeHns KalbIlUusg bubnnorexa I[OK
A H 12.03.2025 | https://m.edsoo.ru/00ael15e8
59 O060011IeHNE U CUCTEMATH3ALIUS
3HAHUI 18.03.2025
53 JKécTkocTh BOJIBI U CITOCOOBI €€ bu6moreka [JOK
YCTpaHEHUS 19.03.2025 | https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 mo Teme
54 "YKécTKOoCTh BOJBI U METOIEI €€ bubmmorexa [{OK
" A 8 01.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bu6mmoreka [{JOK
% AJTOMHHHH 02.04.2025 | https://m.edsoo.ru/00aelc64
56 AmdoTepHbIe CBOWCTBA OKCUAA U bubamnoreka [IOK
TUIPOKCHU 1A 08.04.2025 | https://m.edsoo.ru/00aelc64
bub6munoreka [JOK
> Keneso 09.04.2025 | https://m.edsoo.ru/00ae1d86
58 OKCcHIBI, THIPOKCHUIBI U COJTH bub6munoreka [JOK
xenesa (1) u sxemesa (1) 15.04.2025 | https://m.edsoo.ru/00ae35e6
59 0O0001IeHEe U CUCTEMAaTHU3 AN
3HAHUHI 16.04.2025
[IpakTuueckas padbora Ne 7.
60 Pemenue sxcriepuMeHTaNbHBIX bu6muoreka LIOK
3aJa4 o teMe «Baxkueiniine 22.04.2025 | https://m.edsoo.ru/00ae3de8
METAJUIBI ¥ UX COEIUHEHNSDY
Brrarcnenus mo ypaBHEHUIM
61 XUMHYECKHUX PEAKIUH, €CIIU OIUH bubnnorexa [OK
PeATtii, A 23.04.2025 | https://m.edsoo.ru/00ae1750

H3 pCarcHTOB IdH B MU30BITKE WUIIH
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COJIEPKUT MpUMECH. Brruncnenus
MacCOBOMH JI0JIM BBIXOJIa IPOYKTa
peaxiun
62 O060011IeHNE U CUCTEMATH3aIIUS 1
3HAHUI 29.04.2025
Kontponsnas padora Ne4 o teme
63 :(I)Bee;)};izl;l{llj/llif METaJUIbl U UX 1 1 30.04.2025
64 BemecTBa 1 maTepuaisl B 1 bubnmnoreka [HIOK
MIOBCE/THEBHOM KU3HH YeJIOBEKA 06.05.2025 | https://m.edsoo.ru/00ae3f50
65 XHUMHYECKOE 3arpsi3HEHUE 1 bubmuorexa [{OK
OKpYXarollen cpebl 07.05.2025 | https://m.edsoo.ru/00ae4270
66 Pomnb xumMuu B pelieHun 1 bubnmnoreka [{IOK
9KOJIOTMYECKUX MPOoOIeM 13.05.2025 | https://m.edsoo.ru/00ae4270
67 PesepBHblit ypok. O0001eHne 1 1 bubnuoreka LIOK
CUCTEeMaTHu3alus 3HAaHUH 14.05.2025 | https://m.edsoo.ru/00ae0d0a
68 PesepBubIil ypok. O6001meHNE 1 1 bubmmnoreka [IOK
CUCTEMaTHU3alus 3HAaHUN 20.05.2025 | https://m.edsoo.ru/00adh33c
8 | Tpowexyrowsas artecramus(reer) | 1 21052025 psiimesooruooaisch
OBIIEE KOJIMYECTBO YACOB I10 69 4 7
[MPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIN ypOBEHB: YUEOHUK; 5-¢ U3aaHue, nepepaboTaHHOe,
8 kimacc/ I'abpuensu O.C., OctpoymoB W.I"., Cnankor C.A. AKIIMOHEpHOE
obiectBo «M3aaTenscTBO «IIpocBenieHne»

» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos WU.I"., Cnaaxos C.A.

AxunonepHoe obmectBo «M3marensctBo «IIpocBenmenue

METOANYECKHUE MATEPUAJIBI JIsA YUUTEJA

-Xumusi: 8 kimacc: 6a30Bbiid ypoBeHb. Pabouas Terpans/ O.C. I'abpuensn, W.T.
Octpoymos, C.A. Cnagkos.- Mocksa: [Ipocsemenue, 2023 r.

-Xumusi: 9 kiacc: 6a30BbIi ypoBeHb. Pabouas terpaas/ O.C. ['abpuensu, U.T.
Octpoymos, C.A. CnagkoB.- Mocksa: [Ipocsemienue, 2023 r.

-Xumusi: 8 kitacc: 0a30BbIM ypoBeHb. TeTpaib 1S 1a00paTOPHBIX OMBITOB U
npaktudeckux padot/ O.C. I'abpuensn, U.B. Axcénonra, 1.I'. OctpoymoB.-
Mockga: IIpocsemenue, 2021 r.

-Xumusi: 9 kiacc: 0a30BbIN ypoBeHb. TeTpaab Ml J1a0OpaTOPHBIX OIMBITOB U
npaktuueckux padot/ O.C. I'abpuensn, U.B. Akcénona, N.I'. OctpoymoB.-
Mockaa: IIpocsemenue, 2023 r.

-Xumust: 8 kitacc: 0a30BbIN ypoBeHb. [[poBepoUHBbIC 1 KOHTPOJIbHBIE PAOOTHI/

0.C.
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["a6puensn, I'.I". JIpicoBa.- Mocksa: [Ipocsemnienue, 2023 T.

-Xumusi: 9 kiacc: 0a30Bbli ypoBeHb. [IpoBepoUHbIE U KOHTPOJIbHBIE PAOOTHI/
O.C.

I'abpuensn, I'.I'. JIsicoBa.- Mocksa: IIpocemenue, 2023 T.

-Ypoku xumuu B 8 kinacce. Meroauueckoe nocobue/ M.B. Axkcénona, C.A.

Cnaaxos, .I'. Octpoymos, O.C. I'abpuenss.- Mocksa: [IpocBemenue, 2022 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://him.1september.ru/

http://shool-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/

http://chemistry.narod.ru/

http://him-school.ru/
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