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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XMMHHM Ha YpPOBHE OCHOBHOTO 0O0mIIero oOpa3oBaHUS COCTaBJI€HA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHOI MPOrpaMMbl OCHOBHOTO OOIEro
obpazoBanus, npeacraBieHHbIXx B PT'OC 00O, a Takke Ha OCHOBE (enepaabHON padoyeil mporpaMmbl
BOCIHUTAHMS U C YUETOM KOHUEHIIMH MPEroAaBaHus yueOHOro npeamera « XuMus» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma mo xumuu Ja€Tt NpeCTaBICHUE O LIETSAX, OOIIeH cTpaTeruud OO0y4YeHHs, BOCIUTAHUS U
pa3BUTHs O0YYaIOLIMXCS CPEACTBAMHU y4eOHOTO MpeiMeTa, YCTaHABIMBACT 005A3aTEIbHOE MPEIMETHOE
coJiep;kaHue, MpeaycMaTpUBAaeT paclpe/iesieHrne ero mo KjiaccaM U CTPYKTypUpOBaHHE IO pasjesiaM U
TeMaM MpOrpaMMbl IO XUMHH, OIpENeNsieT KOJUYECTBCHHbIE W KAUYeCTBEHHbIC XapaKTEPUCTHKH
COJIep>KaHusl, PEKOMEHYEMYI0 MOCIEA0BATEIbHOCTh M3YYCHUS XUMHUU C YUETOM MEXKIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOro IpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs,
oTpesieNisieT BO3MOKHOCTH MIpeIMeTa JUIsl peau3aluy TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHON MpPOTrpaMMbl Ha YPOBHE OCHOBHOTO 0OIEro obpa3oBaHUs, a TaKkkKe TPeOOBAHUU K
pe3ynbrataM 00y4YeHHs XMMUU Ha YPOBHE IleNiell M3y4deHHs MpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHON JESTEILHOCTH 00YUYaIOIIErocs 0 OCBOCHUIO YU4EOHOTO COIEPIKAHMSL.

3HaHMEe XUMHUH CIY)KUT OCHOBOM s (OpPMUPOBAHMS MHPOBO33PEHHsI OOYYaroIIerocs, €ero
MIPE/ICTAaBICHU O MaTepualbHOM €IMHCTBE MHpA, BAXKHYIO pOJIb MUIparoT (popMHupyeMmble XuUMUEH
MIPEJICTABJICHHUS] O B3aMMOINPEBPAIICHUAX SHEPrUU U 00 HBOJIOLMU BELIECTB B MPUPOJE, O MYTAX
pelieHus Ta00anbHbIX MPO0JIEM YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA — ChIPHEBOW, 3HEPIETUUECKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3IpaBOOXPAaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alil BO3MOXXHOCTEH Ui camMopa3BUTUA U (OPMHUPOBAHUS KYJIbTYPHI
JUYIHOCTH, €€ o0IIel U (yHKITMOHATLHOU IPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHUE MBILIUICHUS U TBOPUYECKUX CIOCOOHOCTEH O0YyYarommxcsi, HaBBIKOB
X CaMOCTOSITEIbHOM Y4YeOHOH NeATeNbHOCTH, SKCIIEPUMEHTAIBHBIX M MCCIEN0BATEIbCKUX YMEHUH,
HEO0OXOIUMBIX KaK B MOBCEHEBHOM JKU3HH, TaK U B IPO(GECCHOHATBHON JesITeNbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAy4YHOTO MBIIUIEHUS, 3aKJaJbIBa€T OCHOBBI IEJIOCTHOIO B3IJISAa Ha
€IMHCTBO NPUPOBI M YellOBeKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHMM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

CHocoOCTBYeT (OPMHUPOBAHMIO I[EHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHMUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJOTHYECKOE 00pa3oBaHHe 00y4aroIIUXCs.

JlaHHble HampaBieHUs B OOyYEHUH XUMHUHM O00ecledMBaloTCs CHelM(UKON colepkaHus y4yeOHOro
IpeMeTa, KOTOPbIH SABJISETCS MeJarornuecky aaanTHPOBaHHBIM OTpakeHHEM 0a30BOM HAyKH XMMUU Ha
OIIpeAEIEHHOM JTare €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOro oOmiero oOpa3oBaHUsI OpPHUEHTHUPOBAH Ha OCBOCHHE
00y4aroIMMHUCS CUCTEMbI TE€PBOHAYAIbHBIX MOHATHUM XHMHH, OCHOB HEOPraHMYECKOW XHMHUH U
HEKOTOPBIX OTACITBHBIX 3HAYMMBIX TOHSTHI OPraHUIECKON XUMHUH.

CrpyKTypa cosepkaHus IporpaMMbl IO XMMUU COPMHUPOBAaHA HA OCHOBE CUCTEMHOTO MOAX0/a K €€
nzydeHuto. CoaiepkaHue CKIAJbIBACTCA U3 CUCTEMBI MOHATUNH O XMMHYECKOM DJIEMEHTE M BEILECTBE U
CHCTEMBl TMOHATHH O XHMMHYeckoil peakuuu. OOGe 3TH CHUCTEMBI CTPYKTYPHO OPraHHU30BaHBI I10
MPUHIIMITY MOCIEA0BATEILHOTO PAa3BUTHS 3HAHUNW HA OCHOBE TEOPETHYECKHUX MPEACTAaBIECHUN Pa3HOTOo
YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— Y4YEHHS O CTPOCHUH aToMa U XUMUYECKOHN CBSI3H;

— MpECTaBIECHUH 00 NEKTPOIUTHUECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKU MOJYYEHHBIX U OCMBICICHHBIX
(bakTOB, Ppa3BHBAIOTCSA IOCJIEAOBATENILHO OT OJHOTO YPOBHS K JpPYromy, BBIIOJHSS (YHKIMU



OOBSICHEHHS ¥ MPOTHO3UPOBAHUSI CBOIMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U
MTOJTyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHE TPOrpaMMBbI [0 XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XHUMHUYECKOU
COCTABJISIFOLIEH Hay4HOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, HEHHOCTHOTO OTHOLLIEHUS K
HAay4HOMY 3HAHUIO M METOJIaM MO3HaHUsA B Hayke. M3yueHue XUMHHM MPOUCXOJIUT C MPUBJICUCHHUEM
3HaHUH M3 paHee U3YYEHHBIX yU4eOHBIX MpeaMeToB: «OKkpyxaronmid Mmupy», «buomorus. 5—7 kimacce» 1
«®Dusuka. 7 Kmacey.

[Tpu n3yyeHun XUMHUU TPOUCXOAUT (HOPMUPOBAHKME 3HAHUN OCHOB XMMHYECKON HAyKH Kak 00JacTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOMN JEATEIHHOCTH YEJIOBEKA M KaK OJIHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3ajadya y4eOHOro MpeAMeTa COCTOMT B (POPMHUPOBAHUU CHCTEMBI XHUMHUYECKUX
3HAHUA — BaXXHEWIUX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUYECKHX IOJIOKEHUH, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOIO XapakTepa, S3blka HayKd, B MPHOOIICHWH K HAyYHBIM METOJam
MO3HAHUSI TPH W3YYCHUU BEIIECTB M XUMHUYCCKUX pEaKiuid, B (HOPMHPOBAHWH U PA3BUTUHU
MO3HABATENIBHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-II03HABATEIbHON U yueOHO-HCCIIEeI0BATEIbCKON
JeSTeIbHOCTH, OCBOCHUH TPAaBHJII 0€30M1aCHOTO OOpAICHHSI ¢ BEIICCTBAMH B IIOBCEAHEBHOW KU3HHU.

[Ipu u3ydyeHUH XMMHUU HA YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs BaXHOE 3HAYCHHE IMPUOOpEH
TaKue 1NN, KaK:

— (opMupoBaHHEe HHTEJUIEKTYalIbHO pPA3BUTON JIMYHOCTH, TOTOBOM K C€amMo0Opa3oBaHUIO,
COTPYAHHYECTBY, CaMOCTOATEIbHOMY MPUHATUIO PEHICHUH, CIIOCOOHOW aganmTHUPOBATHCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HAIIPaBJICHHOCTh OOYUEHUSI Ha CHCTEMAaTHYeCKOe MPUOOIICHHE 00yJarONINXCs K CaMOCTOSATEIIBHON
MO3HABATENIBHON I€ATEIbHOCTH, HAYYHBIM METOAaM MO3HaHUs, (POPMUPYIOIIUM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHHU;

— obecreueHne yclIoBUi, CIOCOOCTBYIOIUX MPHOOPETEHUIO O0YUAIOIIMMHUCS OMbITa Pa3HO00pa3HON
NEeSITeIbHOCTH, TIO3HAHUS M CAMOIIO3HAHUSI, KITFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMITETCHIIUM ), IMEIOIIIX
YHUBEPCAIbHOE 3HAUECHHE JIJISl PA3JIMUYHBIX BUIOB JI€ATEIbHOCTH;

— (opmupoBanue 0o0mell (QyHKIMOHAIFHOW W €CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHATh U OLEHUBATh SIBICHUS OKPYKAIOIIErO MHpA, HCIONb3ys 3HAHUS M OIIbIT,
MOJTYYEHHBIC TPU U3YUCHUU XMUMHH, IPUMEHSTh X MPHU PEIICHUU MPOoOJIeM B TTOBCEAHEBHOM XU3HU U
TPYZIOBOH JAESTEIbHOCTH;

— ¢opMmupoBaHue Yy OOYyYarOUIUXCS TYMAaHUCTHYECKUX OTHOIICHWM, TIOHUMAaHUs IIEHHOCTH
XUMHYECKHUX 3HAHUM NJIs1 BBIPAOOTKU AKOJIIOTUYECKH I1€IeCO00pa3HOro MoBeIeHUs B OBITY U TPYAOBOI
NESTETFHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEHl K CAaMOKOHTPOJIO M CaMOBOCIUTAaHHUIO Ha
OCHOBE YCBOCHHS OOIICYETIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpoduiist u
HAMPaBIEHHOCTH JAIbHEHIIIETO 00YUYCHHUSI.

OO0miee 4HCIIO 4YacoB, OTBEAEHHBIX [UJII H3Y4YEHUS XHUMHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocTaBiseT 136 dyacoB: B 8 kinacce — 68 yacoB (2 yaca B Heien0), B 9 kiacce — 68 yacoB
(2 gaca B HEZEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMUMHM B KM3HM 4Y€JIOBEKAa. XHMMHS B CHUCTEME HayK. Tela M BEIECTBa.
duznueckrue CBOMCTBA BELIECTB. ArperarHoe coctossHue BewecTB. [loHsATHEe 0 Meropax IMO3HAHMS B
xuMuu. Yucreie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3eMeHThl. CHMBOJIBI XMMHUYECKHX 3JIeMEHTOB. lIpocteie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi popmyina. BareHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeulectB. OTHOcuTenbHas aromMHas Macca. OTHocuTenbHas MOJIEKYJspHas Macca. MaccoBast a0is
XUMHUYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KomnyectBo BemectBa. Mosb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA, MacChbl M 4YHCIIA
CTPYKTYPHBIX €IMHHULI BeecTBa. Pacy€rel mo opMysiaM XMMHUUYECKUX COECIMHEHUH.

®u3znyecKkue U XUMHUYECKHE SIBJICHMS. XUMHUECKas peakuuss U €€ MPU3HAKU. 3aKOH COXpaHEHUS
Macchl BeIIeCTB. XUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMHUYECKUX peakiuil (coenuHeHus,
pa3NoKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO ¢ XMMHUYECKOH MOCY/I0M, TpaBUIaMu paboThI B T1a0OpaTopuu U npuéMamMu o0OpaiieHus ¢
nabopaTopHbIM  000pyAOBaHHMEM, HW3YYeHHE H oOnucaHue (U3MUEeCKMX CBOWCTB  00pasloB
HEOPTraHMYECKUX BEIIECTB, HaOmrogeHue (u3ndeckux (IUIaBICHHWE BOCKA, TAsHHUE JIbJa, PAaCTHpPAHHE
caxapa B CTyNKe, KUIIEHHE U KOHJICHCAllMs BOJABI) U XMUMHUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE
MEIHON ITPOBOJIOKH, B3aUMOJIEHCTBIE MeJIa C KUCJIOTOW) IBJICHUM, HaOII0AeHUE U ONMCAHNUE TPU3HAKOB
MPOTEKAaHUS XHUMHUYECKHUX peakiuii (pas3lioKeHHe caxapa, B3aUMOJICHCTBHUE CEpHOM KHUCIOTBHI C
xJjiopuioM Oapus, pasnoxkeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE XKele3a C
pactBopom conu wmenu (ll), m3ydeHuwe cmocoOOB pa3ieneHUs cMeceil: ¢ TOMOINBID MarHuTa,
¢buIbTpOBaHKE, BRITAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, MpoBeIeHHE OYUCTKH MTOBAPEHHON COJH,
HaONI0/IeHWe W OMKCAHUE PEe3YyIbTaTOB MPOBEACHHS OMBITA, WIUTFOCTPUPYIOLIETO 3aKOH COXpPaHEHUS
Macchl, CO3/IaH€e MOJIeIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech ra3zoB. CocraB Bo3ayxa. Kucmopos — aneMeHT u npocToe BemecTBo. Haxoxnenue
KHUCIOpOAa B Tpuposae, (u3MYecKMe U XUMHYECKHe CBOHCTBa (peakuuu ropeHus). OKCHBI.
[Ipumenenue kuciopona. CrocoObl MOTyYEHUS KHUCIOpoJa B JaOOpPATOPUM M MPOMBIINIIIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajstoTpornHas MoAU(UKAILUSA KUCIOpOa.

TemoBoit a3ppeKkT XuMHUIEeCKON peakluy, TEPMOXUMUYECKHE YpaBHEHUS, SK30- U SHAOTEPMUYECKUE
peakiuu. ToOIUIMBO: yroib W MeETaH. 3arps3HEHUE BO3/AyXa, YCUJEHHME MapHUKOBOro 3¢ddekra,
pa3pylIeHre 030HOBOIO CIIOSL.

Bonopon — snemeHT M mpocroe BeuiecTBO. HaxoxaeHue BoJopofa B MpHpone, (pHU3HUECKUEe U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIOCOObI nonydeHus. Kucinotsl u conu.

MossipHblil 00bEM ra30B. Pacy€Thl Mo XMMUUYECKUM YPAaBHEHHSIM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBopureinb. PacTBopbl. HacklieHHbIE 1 HEHACKIIIICHHBIE
pactBopel. PacTBOpuMOCTBH BemiecTB B Bojae. MaccoBasl 10l BEIIECTBA B PacTBOpE. XUMHUYECKUE
cBoicTBa BoAbl. OcHOBaHUA. Poslb pacTBOpOB B MPHUPOJAE M B KM3HU 4YesloBeKa. KpyroBopoT BOJbI B
IIpUpoe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukammst HEOPTaHUYECKUX COETUHEHU. OKcHUIEL. Knaccudukanmst OKCHJIOB:
coseoOpa3yromne (OCHOBHBIE, KHUCIOTHBIE, aMmdoTepHble) M HecoseoOpaszyromue. HomeHknarypa
okcu0B. du3nyeckne U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmyyeHne okcuaos.

OcnoBanus. Knaccudukanus ocHoBaHMIA: IIENOYM M HEpacTBOpUMBIE OCHOBaHMA. HomeHkiarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [lonmyueHne oCHOBaHU.

Kucnotsl. Knaccudukamus kucinor. Homenknarypa kucinot. Ousznyeckre U XUMHUYECKHUE CBOMCTBa
kucinot. Psan aktuBHoctn metauioB H. H. bekerosa. [lomyyenue Kucior.



Conu. Homenknarypa coneil. @usnueckue u XuMudeckue cBorictsa coieil. [lomyuenue conenl.

I'eHeTnyeckas CBA3b MEXAY KJIAaCCAMH HEOPTaHUYECKUX COCIUHECHUMN.

Xumuueckuii IKCnepumMenm:

KayeCTBEHHOE OIpEeACICHUE COAEp)KaHUS KHCIOpoAa B BO3JyXe, IOJIy4deHue, coOupaHue,
pacro3HaBaHMe U U3y4YE€HUE CBOMCTB KHCIOPO/a, HaOI0AeHNnEe B3aNMOACHCTBUS BEILIECTB C KUCIOPOIOM
U yCJIOBHUSl BOBHUKHOBEHUS U IIPEKpAILeHUs TOpeHus (110)Kapa), 03HaKOMIIEHUE ¢ 00pa3LaMu OKCUIOB U
ONMCaHWE HX CBOWCTB, MOJy4YCHHE, COOMpaHHe, paACIO3HABAaHHE M HU3YyYEHHE CBOMCTB BOJOpOJA
(ropenue), B3aumojeicTBue Bomopoga ¢ okcuaomM Meau  (Il)  (BO3MOXXHO — HCHOJIB30BaHHE
BUJICOMATEpPUAIIOB), HAOJIOJeHUE O00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEI0BaHUE
0COOEHHOCTEH PACTBOPEHMs BEIIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C
ONpPEACIEHHON MAacCOBOM JIOJIEd PACTBOPEHHOTO BELIECTBA, B3aWMOJICMCTBHE BOJbI C METAJLUIAMHU
(HaTpueM M KaiupuueMm) (BO3MOXHO HCIIOJIb30BaHME BMJIEOMATEpUANIOB), MCCIIENOBaHUE OOpa3LOB
HEOPTraHMYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHHsS OKPAcKH HHIUKATOPOB B
pacTBOpax KUCJIOT M LIejo4el, n3ydyeHue B3aumoneictsus okcupa meau (lI) ¢ pactBopom cepHoit
KHMCJIOTBI, KMCJIOT C METajllaMH, peakUui HEeWTpalu3aluy, MOJIYy4eHHE HEpacTBOPHUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOI0 METajlla JPYI'MM M3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3aa4 110 TEME
«Baxnennme Ki1acchl HEOPraHMYECKUX COCUHEHUIN».

Iepuoauveckuii 3axkoH wu Ilepuoguyeckass cucremMa xumuuyeckux IjgementoB JI. M.
MenpeneeBa. CrtpoeHue aTomMoB. XuMHYecKasi CBA3b. OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbBIE
peaknuu

[lepBble TOMBITKM KiIaccU(PUKAMM XUMHYECKUX djeMeHTOoB. [loHsTHe O rpynmax CXOAHBIX
3JIEMEHTOB (IIEJOYHbIE U ILEIOYHO3EMENbHbIE METallIbl, TaJloreHbl, MHEPTHBbIE TIa3bl). DJIEMEHTBHI,
KOTOpbIe 00pa3yroT aM(pOTEPHbIE OKCUABI U TUIAPOKCUIBL.

[Tepuognueckuii 3akoH. Ilepmonmueckas cucremMa xumuueckux aeMmeHToB J[. M. Menneneesa.
Koportkonepuoanas u jnmuaHonepuoanas popmsl [lepuoanueckoit cucTeMbl XMMUUYECKUX 3JIEMEHTOB .
N. Menpeneesa. Ilepuoas! u rpynnsl. @u3ndeckuil CMbICI NOPSAKOBOIO HOMEpa, HOMEPOB IEpUOIA U
IPYIMIIbI 3JIEMEHTA.

Crpoenne aromoB. CocraB aToMHBIX saep. M3orombsl. OnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oouek aToMoB TepBhIX 20 xumuyeckux sneMeHToB [lepuoamueckoit cucremsl [I. . Mennaeneena.
XapakTepucTUKa XMMHUYECKOTO 3JEMEHTa IO ero mnojoxkeHuto B llepmonmueckoit cucreme [I. M.
Menneneesna.

3aKOHOMEPHOCTH M3MEHEHMsS paauyca aToMOB XHMHUYECKHUX JJIEMEHTOB, METAUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB 110 TPyIIaM U NMepUoJIaM.

3nauenue Ilepuognueckoro 3axkoHa u Ileproanueckoil CUCTEMBI XUMHYECKHMX DJIEMEHTOB [UIS
pa3BuUTHS HayKu U npakTuku. [. 1. MeHeneeB — yu€HbIN U rpakJaHUH.

Xumnueckast cBs3b. KoBajieHTHas (TMonspHass M HENOJspHas) CBA3b. DJIEKTPOOTPULIATEIBHOCTb
XUMHUYECKUX 3JIeMEHTOB. FloHHas CBS3b.

Crenenp okucneHus. OKHCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. IIpoueccel OKHUCIIEHUS WU
BOCCTaHOBJIEHUs. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHE OO0pa3loB BEUIECTB METAIJIOB W HEMETAUIOB, B3aUMOJICHCTBUE THUAPOKCUIA ILUHKA C
pacTBOpamMH KHUCJIOT U IIEJI0YeH, IPOBEACHUE ONBITOB, WLIIOCTPUPYIOIINUX INPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKuil (TOpeHue, peakuu pa3ioKeHus, COSTUHEHHUS).

Mesicnpeomemmuuie cea3u

Peanu3anus MeXNpeIMETHBIX CBSI3€M NPU U3YYEHUH XHMHHM B 8 KJIAcCe OCYLIECTBISETCS 4epe3
UCMOJb30BAaHUE KaK OOIIMX €eCTeCTBEHHO--HAYYHBIX MOHATUH, TaK M MOHATUH, SBISIOMIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOTO 1IHUKIIA.

OO011e ecTeCTBEHHO--HAYYHbIE OHATHUS: HAyYHbIH (DaKT, TUIOTE3a, TEOpUsl, 3aKOH, aHAJIN3, CUHTE3,
KJ1accupuKalus, NepUuoAUYHOCTb, HAOIIOJEHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb,
SIBJICHUE.



®uznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIINWJ, U30TOMbI, PaAHOAKTUBHOCTD,
MOJIEKYJIa, JJEKTPUYECKUH 3apsj, BELIECTBO, Telo, 00BEM, arperaTHoe COCTOSIHME BeElecTBa, ras,
¢bu3nveckre BEIMYUHBI, €IMHUIBI U3MEPEHUs], KOCMOC, TUTaHeTHI, 3BE3/1b1, COoMHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapochepa, MHHEpabl, TOPHBIE TMOPOABI, MOJE3HBIE HMCKOMAEMBbIE,
TOIIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO M XUMHYECKasl peaKIus

Ilepnonnueckuin 3akoH. Ilepuonmueckass cucrema xumuueckux snemeHtoB J[. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMU CBOWCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, KalMsl, KalblLMsl M HX COECIUHEHUN B COOTBETCTBHUM C IIOJIO)KEHUEM DJIEMEHTOB B
[lepuonuueckoil cuctemMe M CTPOCHUEM UX ATOMOB.

CrpoeHue BelecTBa: BUJAbl XMMHUYECKOM CBsI3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTD
CBOMCTB BEILLIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUIA XUMUYECKOHN CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIICCTB. XWMHUYCCKHUE CBOWCTBA BEIICCTB,
OTHOCALIMXCS K pa3jIMyHbIM KJacCaM HEOPraHWYECKHX COCJUHEHUH, TeHeTH4YecKass CBs3b
HEOpPraHMYECKUX BEIECTB.

Knaccugpukanus XMMHUYECKMX pEaKUMH MO pa3iMyHbIM MpHU3HAKaM (IO YHUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKLIMU BEHIECTB, MO TEIJIOBOMY 3P (EeKTy, M0 W3MEHEHHIO CTETCHEH OKHCICHUS
XMMHUYECKHX 3JIEMEHTOB, IO OOpaTMMOCTH, MO YYaCTHIO KaTalu3aTropa). DK30- U IHAOTEPMHUECKHUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsTue 0 ckopocTu xumuueckoi peakuuu. [Tonsatue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusix. [loHATHE O TOMOreHHBIX M reTeporeHHblx peakuusx. [lonstue o karamuse. [lonsTHe o
XUMHUYECKOM paBHOBecHH. (DaKTOphl, BIUAIOLIME HA CKOPOCTh XMMMUYECKOW peakIUH U IOJOKEHHE
XUMHUYECKOT'O PABHOBECHS.

OKuUCINUTEIbHO-BOCCTAHOBUTEIIbHBIE peaxiuu, 3JIEKTPOHHBIN Oananc OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBiIeHUE YPAaBHEHUM OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX peaKLUi
C UCIOJIb30BaHUEM METO/1a 3JICKTPOHHOI 0 OanaHca.

Teopust ANEKTPOIUTUYECKON AUCCOIMAMU. DJIEKTPOJUTHI U HEIIEKTPOIUTHl. KaTHOHBI, aHUOHBI.
MexaHnu3M aucconuaniy BENIECTB C Pa3IMYHbIMM BUJAMH XUMHUECKOH CBA3U. CTENEHb NUCCOLMALINH.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peakiun wmoHHOro oOMeHa. VYCIOBUS TPOTEKAaHUS peakluid HOHHOro oOOMeHa, IOJHbIE U
COKpalI€HHbIE HOHHBbIE YypaBHEHMs peakuuil. CBoicTBa KHCJIOT, OCHOBaHMH M cOJe€l B CcBeTe
NpeJCTaBIeHUN 00 3JIeKTpoIuTHYeCKOr aucconuanuu. KadecTBeHHbIE peakunu Ha HOHBL. [loHsTHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEHIETOK HEOPraHMYEeCKUX BEIIECTB — METaNIOB U
HeMeTalyioB (rpaduTa M ajMasa), CJIOXKHBIX BEIECTB (XJIOpHUJa HATpHs), UCCIIEAOBAaHUE 3aBUCUMOCTHU
CKOpPOCTM  XMMHYECKOW peakIuud OT BO3ICHCTBHUS  pa3IU4HbIX  (DAKTOpPOB, HCCIIEIOBaHUE
NIEKTPONPOBOJHOCTH PAaCcTBOPOB BEIECTB, IpolLecca JUCCOLMALUU KHCIOT, ILIENoYed M colel
(BO3MOYKHO MCIIONIb30BaHHE BHJIEO MAaTEpUANIOB), MPOBEACHUE OMBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
NpOTeKaHMUs peakluuii MOHHOro oOMeHa (oOpa3oBaHHE OCaJKa, BbIAEICHHE Taza, 0Opa3oBaHUE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKINI (FrOpeHHe, peaKiuu
pa3ioKEeHUsl, COEIMHEHUs), PACIIO3HABAHWE HEOPraHWYECKUX BELIECTB C IOMOINBIO KaueCTBEHHBIX
peaxkuuii Ha MOHBI, PelIeHNE SKCIIEPUMEHTAIBHBIX 3a/1au.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mass xapakTepucTuka rajiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEeHH
okucneHus. CTpoeHue 1 pU3NUecKue CBOUCTBA MPOCTHIX BEIIECTB — rAJIOTCHOB. XMMHUYECKUE CBOHCTBA
Ha TpuMepe XJopa (B3aMMOJEHCTBHE C MeTallslaMH, HEMeTaJlJlaMH, Iiejodyamu). XJIOPOBOAOPO/I.
ConsiHast  KUCIIOTa, XUMHYECKHE CBOMCTBA, IOJIy4YeHHe, IpuMeHeHue. [JleiictBue xiopa H
XJIOPOBOJIOPOJIa Ha OpraHu3M desioBeka. BaskHel e XJI0puabl U UX HaAXOXKIEHHUE B IPUPOJE.



OO6mas xapakrepuctuka 3r1eMeHToB VIA-rpymnmbel. OCOGEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE
creneHu okucieHus. CTpoeHue M (U3MYECKUEe CBOMCTBAa MPOCTHIX BEIIECTB — KUCIOPOJA M CEPBI.
AmnoTponHbie MOAM(HUKAIIMU KUCIOpPOJa M Cepbl. XHUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOI,
cTpoeHue, (u3uyeckrue W XUMHUYecKHe cBoHCTBA. OKCUIBI Cepbl KaK IPEICTABUTENN KHUCIOTHBIX
okcugoB. CepHasi KUCIIOTa, (PU3NYECKHE M XUMHUYECKUE CBOWCTBA (0OIIME KakK MpeACTaBUTENs Kiacca
KUCIOT U crnenuduyeckue). XUMUYECKUE pEaKLUH, JEKallue B OCHOBE IPOMBIIUICHHOTO CIoco6a
MOJIy4eHUs1 cepHOU KuciotThl. [Ipumenenue cepHoit KUCiOThl. CoJIM CEpHOM KUCIOTHI, KauyeCTBEHHAS
peakuus Ha cyiab(ar-uoH. HaxoxaeHnue cepbl U €€ coeiMHEHUI B npupoie. XUMHUUECKOE 3arpsi3HEHUe
OKpY’Kaloliel Cpeibl COCIUHEHUSMHU Cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaILECHHS.

OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIE
CTEIIEHU OKHUCJIEHUS. A30T, PacHpOCTpaHEHUE B IpHpoJe, (PU3MYECKHME M XUMHUYECKUE CBOMCTBA.
KpyroBopor azora B mpupoje. AMMHAaK, ero (U3MYeCKHe M XUMHUYECKHE CBOMCTBA, MOJIYYCHHE U
npuMeHeHre. Conu aMMOHHUSA, UX (U3NYECKHUE U XMMHMYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHas
peakiys Ha MOHBI aMMOHUS. A30THasi KHCJIOTa, e€ MoIydeHue, GU3NUYecKue U XMMHUYECKHE CBOMCTBA
(oOmue Kak MpeacTaBUTENs Kilacca KUCIOT U cnenuduueckue). Mcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHSI B KaueCTBE MHUHEPAIBHBIX YHAOOpEHHM. XUMHYECKOE 3arpsi3HEHHE OKpPYKAIOUIeH Cpessl
COCIMHEHUSIMHM a30Ta (KUCIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, MOYBbl M BOA0EMOB). Pocdop,
aimorporubie Momupukanuu Gochopa, dusndeckne u xumudeckue cpoiictsa. Okcun dhochopa (V) u
¢dochopHas kucnota, puznyeckre U XMMUYECKHE CBOICTBa, noiydeHue. Vcnonb3oBanue ¢ocdaTtoB B
Ka4yeCcTBE MHUHEPAIBHBIX yI0OpEHUH.

OOmas xapakrepuctuka 3yeMeHToB |IVA-rpymnmbel. OCOGEHHOCTH CTPOSHMsI aTOMOB, XapaKTEpHbIE
CTETIEHH OKHUCIICHUS. YTJIepoJ, auIOTPOIHBIE MOIU(UKAIMH, pPACHPOCTPAHEHHWE B MPHPOIE,
¢usnyeckue M XumHueckue cBoicTBa. Ancopbumsa. Kpyroeopor yriepoma B mpupoge. Okcupisl
yriaepoja, ux (pu3nyeckre W XMMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBBIE OPTaHU3MBI, IMOJYYCHUE U
MpUMEHEHHE. DKOJOTHYECKHEe MPoOIeMbl, CBsI3aHHbIE ¢ OKcuoM yriepoza (1V), runoresa riobaibHOTO
MOTEIUICHUS] KJIMMaTra, MapHUKOBBIA 3(ddekr. YrompHas kucinota u e€ coimu, uX (U3NYECKHE U
XMMHUYECKHE CBOWCTBa, MOJydeHHE M npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U CEITBCKOM XO3SHCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COEAMHEHUSX yriepoaa (MeTaH, 3TaH,
STHJICH, alleTHIICH, 3TAaHOJ, TJIHMIEPHH, YKCyCHas KucioTa). [IpupoaHble MCTOYHUKH YTIIEBOJOPOIOB
(yronb, mpupoAHBI Ta3, He(Th), HPOXYKTHl HX HepepadoTku (OEH3MH), MX pojb B OBITY U
MPOMBIIICHHOCTH. [IOHSATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAaX: )KHpax, OCNIKax, YIIIeBOAaX — U HX
POJIM B XKHM3HH YeloBeka. MarepuaabHOE €TUHCTBO OPraHMUYECKUX M HEOPIraHUYECKUX COeTMHEHUH.

Kpemuuii, ero ¢usndyeckue W XUMHUYECKHE CBOWCTBA, MOJy4YeHHE W TpuMeHeHue. CoennHeHUs
KpemMHUs B mpupoge. OOmme mnpenctaBieHus o0 okcuzae kpemHus (V) m xpemHueBoi Kuciore.
Cunukatel, UX UCTHOJIB30BaHUE B OBITY, B TPOMBIIIICHHOCTH. BakHEeHIIe CTPOUTENFHBIE MaTepHaIbL:
KepaMHKa, CTeKJIO, LIEeMEeHT, OeToH, kene300eroH. IIpobimembl 6e30macHOrO  MCIOJIb30BaHMS
CTPOUTENbHBIX MaTEPHUAIOB B TIOBCETHEBHOM KHI3HH.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB HEOPraHWYECKHWX BEUIECTB, CBOWCTB COJITHOM KHCIOTBHI, TPOBEICHUE
KayeCTBEHHBIX pEaKIUil Ha XJOPUA-UOHBI M HAOJIOJCHHE MPU3HAKOB HUX MPOTEKAHUs, OIbITHI,
oTpaxaromue (U3MYeCKHe W XWUMHUYECKHE CBOWCTBA TaJOTCHOB W WX COEIWHEHHWHA (BO3MOYKHO
UCMOJb30BAaHUE BHUAEOMATEPUATIOB), O3HAKOMJIEHHME ¢ oOpa3lamMu XJIOpUIOB (TaJOreHUIOB),
O3HAKOMJICHHE C 00pa3IaMu cepbl M e€ COeAMHEHUSIMH (BO3MOKHO HCITOJIb30BAaHHUE BHIEOMATEPHAIIOB),
HabmroieHne Tmpolecca oOyrJIMBaHUS caxapa IMoj JACWCTBUEM KOHIIEHTPUPOBAHHOW CEpHOU KHUCIIOTHI,
U3Y4YEHHE XMMHYECKHX CBOMCTB pa30aBiIe€HHOW CEPHON KUCIIOTHI, MPOBEICHNE KAYECTBEHHON peaKIuu
Ha Cyib(aT-uoH U HaOIIOIeHHE MPU3HaKa e€ MPOTEeKaHUs, O3HAKOMJICHHE ¢ (PU3NUYECKUMHU CBOMCTBAMU
azoTa, hochopa 1 uX coequHEHN (BO3MOYKHO MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 00pa3aMu a30THBIX
u (ochopHbIX ynoOpeHwmii, momyyeHue, coOupaHue, pacro3HaBaHUWE W W3yuyeHHE CBOWCTB aMMHaKa,
MPOBE/ICHNE KAYECTBEHHBIX PEaKIWi Ha WOH aMMOHHUS M (ocdaT-HOH W W3ydeHHE IMPHU3HAKOB HX



IIPOTEKAaHUs, B3aUMOACUCTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEIpI0 (BO3MOXKHO
MCIOJIb30BaHNE BUJICOMATEPHATIOB), U3yUEHHE MOJIENe KpUCTANIMYECKUX peméToK aiamasa, rpadura,
¢dymiepeHa, 03HaAKOMJICHHE C MPOIIECCOM aCOPOIMN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM
U YCTPOWCTBOM NPOTHBOrasza, IOJIyueHUE, COOMpaHHe, pAaclio3HaBaHWE U M3YyUYEHUE CBOWCTB
VIIEKUCIIOTO rasa, MPOBEICHHWE KAUYECTBEHHBIX PEAKIMi HAa KapOOHAT W CUJIMKAT-UOHBI U H3YUYCHHE
MIPU3HAKOB UX MPOTEKAHMS, O3HAKOMIJIEHHE C MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH, PELICHUE
AKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHeillre HeMeTallIbl U UX COCTUHEHUS.

MeTa/lIbl M UX COCAUHECHUS

OOmias xapakTepUCTUKA XUMHUYECKUX JJIEMEHTOB — META/VIOB Ha OCHOBAaHUU HMX TIOJOKEHHS B
[Tepuoauueckoit cucreme xumudeckux snemeHToB /. M. MenneneeBa u ctpoerusi atomoB. CTpoeHue
MeTauIoB. MeTajinyeckas CBsI3b U METAJUITMYECKasi KpUCTAIUIMYECKash PEHIETKA. DIEKTPOXUMUYECKUMA
psaa HanpsbkeHuil MetayioB. dusmueckne W XUMUYECKHE CBoOiicTBa MeTayuioB. OOmiue crnocoObl
nosy4yeHus: MetauioB. [loHaTHEe 0 KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
Crnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[Ilenounble Metamibl: mosiokeHue B llepumoamueckoi cucreMe xumumyeckux snemeHroB [l WM.
MenpeneeBa, CTpo€HUE UX aTOMOB, HaXxOXxAeHUEe B pupoae. dusnueckue U XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpust ¥ Kaiusi). OKCUIBI U TUAPOKCHIBI HATPHS U Kamusi. [[pumMeHeHne meoYHbIX METallioB
U UX COSOUHEHNH.

[[lenoyHo3emMeNbHBIE METAJJIBI MarHud W KajublMil: nosiokeHwe B Ilepumomnueckoi cucreme
xumuyeckux sneMmeHtoB JI. W. MengeneeBa, cTpoeHME HX aTOMOB, HAaxO0XJEHHUE B IPHUPOLIE.
dusnueckue U XMMUYECKHE CBOMCTBA MarHusl W Kaublus. BaxkHeimue coenuHeHust Kaublus (OKCHI,
TUAPOKCH, colu). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

AmomuHuii: nonoxenue B Ilepuoguueckoit cucreme xumuueckux snemeHtoB Jl. M. Menneneesa,
CTPOEHHUE aToma, HaxoxJaeHue B mnpupoje. dusznueckue M XUMHYECKHUE CBOMICTBA AIFOMUHUA.
AmM@oTepHbIe CBONCTBA OKCUA U THJIPOKCH]IA AIFOMUHHSL.

Kenezo: monoxkenue B Ilepuomumueckoi cucrtemMe xumudeckux siaeMeHtoB J[. M. Menneneena,
CTpPOEHHE aToMa, HaxoXieHue B mpupoje. dusnueckue U XUMHUYECKHUE CBOMCTBa kene3a. OKCHUIIBI,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u moyydeHue.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C oOpa3laMi METaJIOB W CIUIaBOB, UX (DM3MUECKUMHU CBOWCTBAMH, H3YUYCHHE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHUS OKCHA KaJbIlUs U HATPUS C BOJOKW (BO3MOXKHO HCIOIB30BAaHUE BHIEOMATEPUAIIOB),
HCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IpoIlecca TOPEHHUS Kele3a B KUCIOpoae (BO3MOXKHO
MCIOJIb30BaHNE BUIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX pPEaKlUii Ha UOHBI: MarHus,
KaJIbIIMS, IFOMUHUSA, IMHKa, xene3a (1) u sxenesa (111), menu (1), Habmronenue u onrMcaHue MPOIECCOB
OKpalllMBaHUsl TIJIaMEHH HOHAMH HATpus, Kaiaus U Kajblusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIeA0BaHNE aM(pOTEPHBIX CBONCTB TMAPOKCH/IA aTIOMUHUS U THAPOKCUIA ITUHKA,
pelIeHne SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelllne MeTasuibl U UX COSIUHEHUSD.

XuMus M OKpyxKauas cpeaa

BemiectBa u MaTepuanbl B IOBCEAHEBHOM KU3HU UeJOBEKa. be3omacHoe HCmoab30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIIb NPy XUMUYECKUX 0’KOTAaX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHUE OKPY KaloIlel cpelpl (MpeaesibHas T0NMyCcTUMasi KOHLIEHTpAIUs BEIeCTB,
nanee — [1/1K). Poib XxuMuu B pelieHHH 3KOJI0THYECKUX Mpobiiem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MaTEPUAIBI).

Mescnpeomemnuie ceazu

Peanu3anus MeXNpeIMETHBIX CBSI3€M NMPU U3YYEHUMH XHMHHM B 9 Kilacce OCYHIECTBISETCS 4epe3
UCIIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHITHA, TaK U TOHSITHHA, SBISIFOIIUXCS
CUCTEMHBIMU JJIS OTACIIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OOmme ecTecTBCHHO-HAYYHBIC TTOHSTHUS: HAyYHbIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3,
KJIaccH(UKaIs, TePHOANIHOCT, HAOMIOCHNE, YKCIIEPUMEHT, MOJCIUPOBAHIE, U3MEPEHNE, MO/IEIIb,
SBJICHHUE, TTAPHUKOBBIN 3 (EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

®dusuka: mMatepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJINA, U30TONBI, PaJHOAKTHBHOCTb,
MOJICKYJIa, DJICKTPUYECKHI 3apsij, MPOBOJHHUKH, MOJYIPOBOJHUKH, IUIICKTPHUKH, (OTOIIEMEHT,
BEIIECTBO, TeNO, OO0BEM, arperaTHoe COCTOSHHME BEIIECTBA, a3, pacTBOP, PacTBOPUMOCTb,
KpPHCTAJUIMYECKasi PemETKa, CIUIaBbl, (PM3MYCCKUE BEIMYMHBI, CIUHHIBI M3MEPECHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/161, CoHIIe.

buonorus:  ¢orocunHre3, npixaHue, Ouocdepa, OIKOCUCTEMA, MHHEPAIbHBIC  yJIOOpEHUs,
MHKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruapochepa, MHHEpabl, TOPHBIE TMOPOABI, MOJE3HBIE HMCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHHMSA IIPOTPAMMBLI IO XHMMHHU HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC Pe3yabTaThl OCBOCHMS MPOTPaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs JTOCTUTAIOTCS B
XoJile OOydYeHHUs] XMMHH B €IMHCTBE YYCOHOH M BOCIHTATCIIBHON JEATEIHbHOCTH B COOTBETCTBHUH C
TPAIUIIMOHHBIMH  POCCHMCKMMHU  COIMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBCHHBIMH I[CHHOCTSIMH,
NPUHATBIMH B OOIECTBE IMpaBWJIaMH M HOPMaMH TIOBEICHUS M CIIOCOOCTBYIOT —IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI U COIUATTU3AIMH 00YyUYaIOIIUXCSL.

JIMYHOCTHBIC PE3yJabTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCSA CHCTEMOM
MO3UTHUBHBIX [[CHHOCTHBIX OPUCHTAIIMI U PACIIMPCHHUE OIbITA JCSITCILHOCTH Ha €€ OCHOBE, B TOM YHCIIC
B YAaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

IIEHHOCTHOTO OTHOIIECHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY HACJICIHIO,
MOHUMAaHMsI 3HAYCHUS XUMHUYCCKOW HAYKH B JKU3HU COBPEMEHHOI'O OOINECTBA, CIIOCOOHOCTH BJIAJCTh
JOCTOBEPHON HMH(pOpMaIMEe O MEPEeIOBBIX JOCTHIKEHUSAX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOM
XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) rpaskIaHCKOro BOCIMTAHUS:

NPECTAaBICHUS O COIMAIbHBIX HOPMaxX M MPaBWIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHUKATHBHOH KOMIIETGHTHOCTH B  OOIIECTBEHHO TIOJIE3HOHM, Yy4eOHO-HUCCIICI0BATEIbLCKOM,
TBOPYECKON M JPYrUX BUAAX JIEATEIBLHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH
NpU BBIOJHCHUH YYEOHBIX, I[MO3HABATEIbHBIX 3ajau, BBIMOJHEHUM XHMHUYECKHUX DKCICPUMEHTOB,
CO3JIaHMM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHIO W B3aMMOIIOMOIIM B MPOIECCE ITOU
y4eOHOU JEATeNbHOCTH, TOTOBHOCTH OILICHHUBATh CBOE IMOBEICHUE W TOCTYIKHM CBOMX TOBapHIICH C
MO3HUIIMK HPABCTBCHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIICACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECCKHE TPEACTABICHUS O BEIICCTBE M XHMHYCCKOW PpEaKI[MH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIFOIIUAE OCHOBY JIJIsl TOHUMAHUs CYITHOCTH HAyYHON
KapTHHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIbI, B3aMMOCBSI3IX
YeJI0BeKa C MPUPOJIHOM CPeIoi, O POJIM XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIC MOTHBBI, HAallPABJICHHBIC HA TMOJYYEHHE HOBBIX 3HAHUN MO XUMHH, HEOOXOIMMBbIC
s OOBSCHEHMs HAOIIOAACMBIX IPOIECCOB W SBJICHUH, IMO3HABATEIBLHOW, WH(POPMAIMOHHOW H
YUTATEILCKON KYJIBTYPhI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEJIBHON PabOThI ¢ YUYECOHBIMH TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYeHHI0O U TIO3HAHUIO, JF0OO03HATETBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMI0, TMPOCKTHOW M HCCIIEIOBATENIbCKON JEATENIbHOCTH, K OCO3HaHHOMY BBIOOPY
HAMPaBJICHHOCTH M YPOBHS 00yYEHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbI:

OCO3HAHWE IEHHOCTH >KU3HU, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAaHOBKH Ha
3JIOPOBBIIl 00pa3 JKW3HU, OCO3HAHUE IOCIEACTBUN M HEMPUSATHE BPEIHBIX MPHUBBIYCK (YMOTpeOICHUs
aJIKOTOJIsI, HApPKOTHUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIOJACHUS TMpaBWi OE30MaCHOCTH MpH
OOpaIeHU! ¢ XUMUYSCKHUMHU BEIIECTBAMH B OBITY U PEAIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEC K MPAKTHUECKOMY M3YYCHHUIO podeccuii U Tpyaa pa3IndHOro pojia, YBaKCHUE K TPYLy U
pe3yabTaTaM TPYIOBOM JESATEIBHOCTH, B TOM YHCIE Ha OCHOBE MPHMEHEHHs MPEAMETHBIX 3HAHUHN 10
XMMHUH, OCO3HAHHBIH BBIOOp HMHIMBUAYAIHHOW TPAECKTOPHUH MPOJOIDKEHHS OOpa30BaHHUS C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOINECTBEHHBIX HHTEPECOB W MOTPEOHOCTEM,
YCIEIIHOW TMPO(ECCHOHALHOW JCATEIBbHOCTH W Pa3BUTHUS HEOOXOJMMBIX yMEHHH, TOTOBHOCThH
alanTHPOBATHCS B MPO(EeCCHOHATBHOM Cpee;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:



HKOJIOTHYECKH 11E€7€CO00pa3HOe OTHOILICHHUE K MPUPOJE KaK UCTOYHUKY KHU3HU Ha 3emiie, OCHOBE e
CYLIECTBOBAHMSI, NTOHMMaHUE IIEHHOCTH 3JI0poBOoro u Oe3omacHoro oOpa3a >KM3HHM, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3MUYECKOMY M TICUXHYECKOMY 37I0POBbIO, OCO3HAHHE IIEHHOCTH
coOmoieHus mpaBuil 0e30MacHOro IMOBEACHMS MPU paboTe ¢ BEIIeCTBAMM, a TaKkKe B CHUTyalUsX,
YIPOXKarOLUX 3J0POBBIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IOJy4aeMble NpPU HM3YUYEHUU XHUMHUHU, IJIS peUIeHHs 3ajaad,
CBA3aHHBIX C OKpPYXKaloLeHd NPUPOAHOU CPENOM, I IOBBILICHHUS YPOBHS DKOJOTHMYECKOU KYJIbTYpHI,
OCO3HaHHUs TJI00AJLHOTO XapaKTepa HSKOJIOTMYECKHUX MpoOJieM M MyTel WX pelleHUs MOCPEICTBOM
METOZ0B XHMMMH, DKOJIOTMYECKOIO0 MBIIUICHUSA, YMEHUS PYKOBOJCTBOBATHCS UM B II03HABATEJIBHOM,
KOMMYHUKATUBHOM M COLIMAJIBHOM IIPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B coctaBe merarpeMETHBIX PE3yabTaTOB BBIJACIAIOT 3HAUUMBbIE /17151 POPMUPOBAHUS MUPOBO33PEHHUS
oOIIeHayYHbIe TOHATHUS (3aKOH, TEOpUs, IPUHLIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U
Jpyroe.), KOTOpble HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX HpeaMeTax M IMO3BOJSIOT Ha
OCHOBE 3HAHWI M3 ATHX NPEIMETOB (OPMHUPOBATH MPEICTABICHHE O IEIOCTHOW HAYYHOW KapTHHE
MUpa, U YHHBEpcajbHbIe yueOHbIC NeHCTBHs (IO3HABAaTEIbHbIC, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC),
KOTOpbIE 00ecneunBaloT (OPMHPOBAHWE TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHUPOBAHUIO H
OCYILIECTBICHUIO Y4EOHOH JeATEeIbHOCTH.

ITo3naBaTebHBIE YHMBepPCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jiornueckue 1eicTBHA:

YMEHUS UCIOJIb30BaTh IPUEMBI JIOTHYECKOTO MBIIUICHUS IIPY OCBOCHUH 3HAHUW: PACKPBIBATH CMBICIT
XUMHYECKUX TMOHATUH (BBLACIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABINBATH B3aUMOCBS3b C IPYTUMU
MOHATUSIMM), MCIIOJNb30BaTh MOHATHS JUIsl OOBSCHEHUS OTHENIbHbIX ()AaKTOB M SIBJICHUH, BHIOMpATh
OCHOBaHUSI M KpUTEpUU M1 KIacCU(PUKAIUU XUMHUYECKMX BEIIECTB W XHUMHUYECKUX peaKIuii,
YCTaHABJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH W3Y4YEHHMsI, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIC, 10 aHAJIOTUH), IEaTh BHIBOJIBI U 3aKITFOUCHUS;

YMEHHME MPUMEHSTb B IIpoLecCe IO3HAHWUA NOHATUS (IpEeIMETHbIE M  METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XHUMHUH, TMPeoOpa3oBbIBATh IMIUPOKO
NpPUMEHSIEMblE B XUMHUHU MOJIEIbHBIE IPEICTaBICHUS] — XHWMHUYECKUH 3HaK (CHUMBOJ 3JIEMEHTA),
XUMH4eckas (popMysia M ypaBHEHME XUMHYECKOM peakluu — MpHU PEelIeHUH Y4eOHO-TI03HAaBaTENbHBIX
3a1a4, ¢ y4€TOM OTHUX MOJEIBbHBIX IPEACTABICHUN BBIBIATH M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKH U3Yy4aeMbIX OOBEKTOB — XMMMYECKHX BEIIECTB U XMMHUYECKHUX PEaKIMi, BBIABIATH OOIIME
3aKOHOMEPHOCTH, NPUYHHHO-CIEACTBEHHBIE CBS3M M IPOTUBOPEYMS B H3Y4aeMBbIX MpoLeccax U
SIBJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

YMEHHUE HCIOJIb30BaTh IIOCTaBICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUA, a TaKXKe B
KauecTBE OCHOBBI i1 (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX
CYXKJICHUMU;

IpUOOpETEHUE ONbITa [0 IUIAHUPOBAHUIO, OpraHM3alMM M  IPOBEJIEHUI0  YUYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HaOJlloJaTh 3a XOJOM IpOIEcca, CaMOCTOSTEIbHO MPOrHO3UPOBATh €ro
pe3ynbratr, GopMmynupoBaTb OOOOLIEHUS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHOM padoTe.

Pabora ¢ undopmaumeii:

yYMEHHE BBIOMPATh, AaHATU3UPOBATh M MHTEPIPETUPOBATh MHPOPMAIUIO PA3IMYHBIX BHIOB U (GopMm
MIpe/ICTaBJICHMS], MTOJIyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAy4YHO-TIOMYJISpHAs JINTEpaTypa XUMHUECKOTO
cojiep KaHus, ClipaBoYHbIe TocoOusi, pecypcsl IHTepHeTa), KpUTHUECKH OIIEHWBATh IPOTHUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPHUMEHATh DPAa3IMYHbIE METOABI W 3alpochl NpU TMOUCKE W 0TOOpe HH(pOpMALUU H
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JUJIsl BBIMOJIHEHUS YYE€OHBIX M TO3HABATEIbHBIX 3ajau
ONpeNeIEHHOIO  THUMA, MPHOOpETeHHEe OmnbiTa B OOJACTH HCHOJb30BaHUSA HMH(DOPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJOTMH, OBJAJACHUE KYJIbTYpOH aAKTHMBHOIO WCIIOIb30BAHUS PA3IMYHBIX



MOUCKOBBIX CHUCTEM, CAMOCTOSTEIbHO BHIOMPATh ONTHUMAIBHYIO (pOpMy MpencTaBieHuss HHPOpMALUU U
WUTIOCTPUPOBATh peLIaeMble 3a7aud HECIOKHBIMH CXEMaMH, JuarpaMMamMu, JIpyrumMu Qopmamu
rpaduK U UX KOMOUHAIUSIMU;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B Mpoliecce yueOHON U HCCIeA0BATEIbCKON e TEIbHOCTH
MHGOPMALMIO O BJIMSHUU TPOMBIIIICHHOCTH, CEJIBCKOTO XO35iiCTBa M TPAHCIOPTa HAa COCTOSIHHE
OKpY>Karolle MpUPOTHON Cpebl.

KoMMmyHukaTnBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

yYMEHHMsI 3aJ]aBaTh BOIIPOCHI (B XOJI€ JUayiora U (WJIn) JUCKYCCHUHU) MO CYIIECTBY O0CYKIaeMOU TEMBI,
(bopMyIHpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOIHEHUS MPEATI0OKECHHOM 3a/1auu;

YMEHUSl MPEACTABIATh IOJYYEHHBIE PE3YJbTaThl ITO3HABATEIIBHOW JEATENBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JIeNaTh MPE3EHTALMIO PE3yJbTAaTOB BBINOJIHEHHUS XUMHUYECKOIO JKCIIEpUMEHTA
(;1abopaTopHOro OImbITa, J1a0OpaTOPHOM pPabOTHl MO HCCIAEAOBAHUIO CBOICTB BELIECTB, Yy4eOHOTO
IIPOEKTA);

YMEHHsSI y4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TIO3HABATEIBbHOU U
MCCIIEIOBATENBCKON JIEATENPHOCTH TPU PELICHUH BO3HUKAIOMIMX Npo0JeM Ha OCHOBE y4yéra o0mmx
MHTEPECOB M COIJIACOBaHUs MO3MLIMNA (0O0CYX JeHHS, OOMEH MHEHHUSMHU, «MO3TOBBIE MITYPMbI»,
KOOpJMHAILIMSI COBMECTHBIX JCHCTBHI, ONpeaesieHue KpPUTEPUEB IO OLEHKE KaueCTBa BBINOJIHEHHOMN
paboThl U ApyTHUE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONPEAENATh UEIu JEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATD,
KOHTPOJIMPOBAaTh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BHIOMpPATh Hambojee
s¢deKkTUBHBIE CIOCOOBI pelIeHHs Y4eOHBIX U MMO3HABATENbHBIX 3a/a4, CAMOCTOSITENILHO COCTABIISTh WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJIrOPUTM IEUCTBUM IIPU BBIIIOJIHEHUH 33JaHUN C yU4ETOM I1OTyYEHUS
HOBBIX 3HaHUW 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX, OLEHUBATh COOTBETCTBUE
IIOJIyYUEHHOT'0 pe3yJibTaTa 3asBICHHON LU, YMEHHME HCIOJIb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI,
MpeAJiaraeMbl€ B yCJIOBUU 3a/1aHUM.

HPEAMETHBLIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S3aTENBLHOTO COJEP)KAaHUS, YCTAHOBIEHHOTO
naHHOM ¢enepanbHoi pabodeil mporpaMMoid, BEIJEISIIOT: OCBOSHHBIE O0yUarONTUMUCS HayYHbIC 3HAHUS,
YMEHHUS U CIIOCOObI JeicTBuM, crneuuduyeckue JUIsi NPEAMETHOW 001acTu «XUMHs», BHIbI
JeSITEIbHOCTH 110 MOJIyYE€HUIO0 HOBOTO 3HaHUS, €r0 HHTEpIpeTaliu, MpeoOpa3oBaHNUI0 U IPUMEHEHUIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYAIUsX.

K koniy oOydenus B 8 kijacce mnpeaMeTHbIe pe3yibTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPAXKaTh
C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

®  pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSITHH: aTOM, MOJIEKYJIa, XUMUUYECKHI 3JIEMEHT,
IIPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJAHOPOJHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJNIbHASI aTOMHAsi M MOJIEKYJsSIpHAs Macca, KOJIMYECTBO BELIECTBAa, MOJb, MOJISIpHAas Macca,
MaccoBast 10J1s1 XMMHUYECKOT'0 3JIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BbEM, OKCHJI, KUCIIOTa, OCHOBAaHUE,
COJIb, JIEKTPOOTPULIATENILHOCTh, CTETIEHb OKUCIICHHS, XUMUYECKasi peaklus, KiacCu(hUKalus peaKiiii:
peaKuuu COENMHEHUs, PEAKIUN pPA3JI0KEHUs, pEaKlUUH 3aMEIleHHus, peakuuud OoOMeHa, 7K30- H
SH/IOTEPMHUYECKHE pPEaKLUH, TEIUIOBOM 3(deKT peakiuu, sIpo aToMa, JIEKTPOHHBIM ClOH aroma,
aTOMHasi opOMTalb, palyC aToMa, XMMHUYECKas CBs3b, MOJIAPHAs M HEMOJIIpHas KOBaJIEHTHasl CBSI3b,
WOHHAsl CBs3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasl J0JIs BEIECTBA (IIPOLIEHTHAs KOHLIEHTPALKs) B
pacTBope;

®  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUNA U MPUMEHSTh 3TH NOHATHUS MIPU
OIMCAaHUU BELIECTB U UX NPEBPALLEHUN;

®  HCNOJNb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJIeHHS (DOpPMYJ BELIECTB M YpaBHEHH
XUMUYECKUX PEAKIUH;

e  OmpeneisaTh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTETIEHb OKHCIECHMS
JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAAJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY KJaccy



coeMHeHUl Mo (opMynaMm, BHJ XMUMHUYECKOH CBs3U (KOBaJICHTHAas W HMOHHAs) B HEOPraHMYECKUX
COCIUHEHUSX;

e  packpsiBaTh cMmbica [lepuoanueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKHX 3JIEMEHTOB OT MX NojoxkeHus B Ilepmommueckoit
CUCTEME, 3aKOHOB COXPAaHEHMS MAacChl BEIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--MOJEKYJISIPHOIO
y4eHus, 3aKoHa ABOraapo;

e ONHCHIBAaTh M XapaKTEepH30BaTh TabMUuHyl0 ¢Gopmy lleproanueckoll CHCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3jMyaTh MOHATUS «TJaBHas mnoxarpymmna (A-rpymma)» u «mobounas noxarpymma (b-
Ipymmna)», Majable U OONbIINE MEPHOAbI, COOTHOCUTh OOO3HAYEHMs, KOTOpble MMEIOTCS B TaliuIe
«lepuognueckas cucrema xumuyeckux odnemeHtoB . WM. Mengeneesay ¢ 4YUCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOliee 4uciio
AJIEKTPOHOB U PaclpeAeeHUE UX T10 AIEKTPOHHBIM CIIOSIM);

e  kjaccu(UUUpPOBaTh XUMHUYECKUE JIEMEHThI, HEOPraHMUECKUE BELIECTBA, XMMUYECKHE PEAKIIUU
(1o ymMCIly U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEILECTB, [0 TEINIOBOMY 3P DEKTY);

®  XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3UYHBIX KIIACCOB,
MOATBEPK/asi ONMCAHWE NIPUMEpPaMH MOJEKYJISPHBIX YpPaBHEHHI COOTBETCTBYIOUIMX XHUMHYECKHUX
peaKIuii;

® IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HX KAayeCTBEHHOI'O COCTAaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALLEHUN B pa3IMYHbIX YCIOBUSX;

®  BBIYMCIIATb OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO [JOJIIO
XMMHUYECKOI0 3JeMEeHTa 10 (popMyiie coeIMHEHHs, MacCOBYIO JOJIO BELIECTBA B pacTBOPE, MPOBOIAUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKOMN peaKiuy;

®  [IPUMEHATH OCHOBHBIE OIlEpPALlMM MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 U CUHTE3, CPAaBHEHUE,
00001IeHIE, CUCTEMATU3AINIO0, KIACCU(PHUKAINIO, BBISIBICHNE TMPUYMHHO--CIICJICTBEHHBIX CBSI3€H — LIS
U3Y4YECHHs] CBOWMCTB BEIIECTB M XMMMUYECKHUX PEAKUUH, €CTECTBEHHO-HAY4YHbIE METOJAbl ITO3HAHUSA —
Ha0JI0ieHNe, U3MEPEHNE, MO/IETMPOBAHNE, SKCIIEPUMEHT (PEalbHbIM U MBICIICHHBIN);

e  (CJIe0BaTh MPABWIIaM TOJIH30BAHUS XUMHUYECKOH MOCYI0i U 1abopaTopHbIM 000pyI0BaHUEM, a
TaKKe MNpaBUiIaM OOpaIleHUs C BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMM IO BBIIOJHEHHUIO
71a00PAaTOPHBIX XMMHUYECKHUX OIBITOB MO MOJYYEHHUIO U COOMpaHMIO ra3000pa3HbIX BEIECTB (BOAOpPOAA
U KHCJIOpOJa), IPUTOTOBIEHUIO PACTBOPOB C ONPENECIEHHONM MAacCcOBOM JI0JIed PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBAaTh M IPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTBHI IO PACIIO3HABAHHUIO PACTBOPOB
11e7049el U KUCIIOT € IIOMOLIbI0 MHJUKATOPOB (JIakMyc, peHosdTanenH, MEeTHIOPAHX U IpYTHeE).

K xonny oOyueHus B 9 kJiacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)XaThb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

®  pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSITUNA: XUMUYECKHUI AJIEMEHT, aTOM, MOJIEKYIa,
VOH, KaTHOH, aHUOH, ITPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD, dJIEKTPOOTPULIATEIBHOCTD,
CTENeHb OKUCJICHUS, XUMHMUECKas peakiys, XMMHUYecKas CBs3b, TEIJIOBOM 3(deKT peakuuu, Moib,
MOJIApDHBIA  00BEM, pacTBOp, JJIEKTPOJIUTHI, HEDIEKTPOIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMALUS,
peaknMu HMOHHOro oOMeHa, KaTajau3aTop, XMMHYECKOoe paBHOBECHE, OoOpaTHMble M HeoOpaTHMbIe
peakuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKHUCIUTEIb, BOCCTAHOBHUTEINb, OKUCIEHUE U
BOCCTAQHOBJICHHE, QJJIOTPONUs, aM(OTepHOCTb, XHWMHYECKass CBsA3b (KOBaJEHTHas, HOHHa,
MeTaJlJI4ecKasi), KpUcTajsinyeckasi peméTka, KOppo3us METaluIoB, CIUIaBbl, CKOPOCTh XHMHUYECKOMN
peakuuu, npeaenpHo fomyctumas koHuenrpanus [1JIK BemecTsa;

®  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U MPUMEHAThH 3TH MOHATHUS [IPU
OINMCAaHUU BEIIECTB U UX MPEBPALLECHUII;

®  UCHOJb30BATh XUMHUYECKYIO CHMBOJUKY Ul COCTaBJIE€HUS (OpPMYJ BEIIECTB M ypaBHEHUH
XUMHUUYECKHUX PEaKIIMi;

e  ONpeleNnsaTh BAJICHTHOCTh W CTENEHb OKHUCICHUS XHMHYECKHUX JJIEMEHTOB B COEAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K OMpPeeIEHHOMY KilacCcy COeIMHEHUN 1o (hopMynam,
BUJI XUMHUYECKOW CBsA3M (KOBaJICHTHAas, MOHHAs, METaJUIM4YecKas) B HEOPTaHMYECKUX COEIMHEHHUSX,



3apsii MOHA IO XUMHUYECKoW (opmyrne, Xapakrep cpeibl B BOJHBIX PAacTBOpPAaxX HEOPraHMYECKUX
COEAMHEHUH, TUI KPUCTAJUINYECKOHN PEIIETKM KOHKPETHOTO BEILECTBA;

e packpsiBaTh cMbich [lepuoanueckoro 3akona JI. M. MenneneeBa W JEMOHCTPUPOBATH €ro
[IOHMMAaHMeE: ONUCHIBATH U XapaKTepU30BaTh TaOIN4HYI0 Gpopmy Ileproauueckoil cuCTEMbl XUMHUUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas mnonarpymmna (A-rpynma)» u «mobounas noarpymma (b-
Ipymnmna)», Majable M OoJbllIMe TMEepUOJbl, COOTHOCUTh OOO3HA4YEHUs, KOTOpblE UMEITCI B
NEPUOANYECKON TaOJINLIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUUYECKUX AJIEMEHTOB
(coctaB M 3apsan Aapa, oOIlIee YHCIO 3IEKTPOHOB U PACHpeAETeHHE MX MO 3JICKTPOHHBIM CIOSM),
OOBSICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHHMH B Mpeaenax
MaJIbIX IIEPUOJIOB U IJIaBHBIX HOATPYII ¢ YYETOM CTPOEHHSI UX aTOMOB;

e kiaccu(UUIUpPOBATh XUMHUECKUE JIEMEHTHI, HECOPTaHMUECKUE BEIIECTBA, XMMUYECKHE PEaKIINU
(Mo 4YMciTy M COCTaBy y4YaCTBYIOIIMX B PEaKIMM BEUIECTB, MO TEIUIOBOMY 3((deKTy, Mo M3MEeHEHHUIO
CTEINEHEeH OKUCIIEHUS] XUMUUYECKUX HJIEMEHTOB);

®  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME MU CHEeUU(UYECKHEe XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, IMOATBEPXkKAAsl ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YypaBHEHHH
COOTBETCTBYIOLIMX XHUMHUYECKUX PEAKIIUA;

®  COCTaBJISITh YPaBHEHMS 3JIEKTPOJUTHUECKON AUCCOLMALMHN KUCIIOT, IE€JI04Yeil U COJIe, OIHbIE U
COKpalI€HHbIE ypaBHEHHUs peakUui HOHHOTO OOMEHa, YpaBHEHMsS pEaKLMi, IOATBEPKIAI0IIUX
CYIIECTBOBAHHUE T€HETHUUECKON CBSI3U MEXKIY BEILECTBAMU PA3JIMYHbBIX KJIACCOB;

®  pacKphIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUNA TOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

®  [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3MOKHOCTH IIPOTEKaHUs
XUMUYECKHX MPEBPALICHUIN B PAa3IMUHBIX YCIOBHSIX;

®  BBIYUCIATH OTHOCHUTEJbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JOJIIO
XMUMHUYECKOI0 3JeMEeHTa 10 (GpopMyiie coeIMHEHHs, MacCOBYIO JOJIO BELIECTBA B pacTBOPE, MPOBOIAUTH
pacy€Thl 10 YpaBHEHUIO XUMHUECKON peaklny;

e coOmonaTh IMpaBUiIa MOJIB30BAHMS XUMHYECKOH MOCYI0H U Ja00paTOpHBEIM 000pYAOBaHUEM, a
TaKXke MpaBwia OOpalleHHs C BELIECTBAMU B COOTBETCTBUU C HHCTPYKLIMSMHU IO BBIIOJHEHUIO
71a00PAaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BELIECTB (aAMMHAKa U
YTJIEKHUCIIOTO Ta3a);

® [POBOJUTH pEAKLMH, TMOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB pa3jMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpoMua-, HoAUA-, KapOoHat-, pocdar-, cunukar-, cynbdar-,
THUIPOKCU/I-UOHBI, KaTUOHBI AMMOHHUS M HOHBI M3YYEHHBIX METAJIJIOB, NMPHUCYTCTBYIOIIHME B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

®  [IPUMEHATH OCHOBHBIE OIIEPALIMH MBICIUTEIBHON JEATEIBHOCTH — AHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHre, CUCTEMATH3alIMIO, BbISIBIIEHUE TPUYMHHO-CIIEICTBEHHBIX CBSA3EH — Ul M3Yy4EHHs CBOMICTB
BEUIECTB W XHMHUYECKUX pEaKlui, eCTECTBEHHO-HAayyHbl€ METOJbl IO3HaHWS — HaOII0ACHUE,
U3MEepeHue, MOJIeTMPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U K 0 JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NPOrpaMmbl Bcero p;;)TTI::m’HHe p;’ g::::qec'me o0pa3oBaTe/ibHbIE PeCYPChI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 0 2 bubnmoreka [JOK
' NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
' peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopoa. [lonsarue 6 0 0 bu6mmoreka [JOK
' 00 oxcHmax https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 0 1 bubnuorexa [JOK
' U COMAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuoteka [JOK
' HEOPraHMYECKUX COCTUHCHUI https://m.edsoo0.ru/7f41837c
Hroro 1o pasneny 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH U
31 [Tepuoanueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
Mennene-eBa. CTpoeHue

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41837¢c



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

aTomMa

Xumudaeckas CBSI3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTCIIBHBIC PEAKIINN
bubanoreka [IOK
Hroro no paseny 15 https://m.edsc%.ru/7f418370
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTrOpenue u yriyOiaeHue 3HaHUHA 5 1 0 Bu6muotexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOMUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 0 1 bubnnorexa [JOK
' snemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
22 onevenros Virrpymen Coparn et 6 0 0 buGarorera LIOK
COCTHHEHIS https://m.edsoo.ru/7f41a636
OO0mas xapakTepucTUKa XUMHUECKIX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 E:;ISSJ;I;/(;:eeI;aSCI;E)()I’IlJ{/? £413636
COCTUHCHUS — )
OO61mas xapakTepUCTHKa XUMUYECKUX Bubmorexa LIOK
2.4 aneMeHToB |VA-Tpynnsl. Yrieposa u 8 1 2 hitps://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHHUS — '
Hroro no paszneny 25
Pa3nes 3. MeTasibl M X COCINHEHUS
3.1 OO0mrme cBOWCTBa METAIIIOB 4 0 0 bubmorexa HOK

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

3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUSI

bubnmoreka [IOK

16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znea 4. Xumusi 1 OKpysKaomas cpeaa
4.1 BemecTBa u Matepuaibl B )KU3HU 4EJIOBEKA 3 bubmaorexa IIOK
' m p https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmiorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Jdara nzyyeHus

KounyecTBO 4acoB JJIeKTPOHHbIE
uudposeie
' Tema ypoka KourpoJnb Mpaktuyec ILian dakrt oGpazoBaTeIbHBIe
Bcero HbIe KHe
pecypcsl
padoThbI padoThbI
IIpeamer xumMuu. Pojib XumMuu B bubmorexa LIOK
1 Pedl ' 1 0 0 05.09.2023 https://m.edsoo.ru/ffod
JKH3HHU YeaoBeKka. Tena U BelecTBa 210c
[ToHsaTre 0 METOaX TO3HAHUS B Eubmorexa IIOK
2 a 1 0 0 07.09.2023 https://m.edsoo.ru/ff0d
XUMHUHU 2976
HHpaKTI/I‘IeCKaéI pabora Jgg 1 BuGmmotexa LIOK
3 «1'paBiIa paOOTRI B AA0OPATOPHH 1 1 0 1 12.09.2023 https:/m.edso0.ru/ff0d
pUEMBI OOpAIICHHS C 23de
71a00paTOPHBIM 000PYTOBAHUEM E—
Yyorsie B BA 1 OMECH bu6nmoreka [JOK
4 CTRIC Betee CMeCH. 1 0 0 14.09.2023 https://m.edsoo.ru/ff0d
Cnioco0nI paznieneHus cMecen 26ca
[TpakTnyeckas padora Ne 2 bubnuoreka [IOK
5 «Paznenenune cmeceit (Ha mpumepe 1 0 1 19.09.2023 https://m.edsoo.ru/ff0d
OUYMCTKHU MTOBAPEHHOU COJIN)» 28c8
bu6nmoreka [JOK
6 ATOMBI M MOJICKYJIBI 1 0 0 21.09.2023 https://m.edsoo.ru/ff0d
2a6¢c
XUMHYECKHE dIIEMEHTEI. 3HAKU Eubmorexa LIOK
7 ' 1 0 0 26.09.2023 https://m.edsoo.ru/ff0d
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB 2be8
bu6mmoreka [JOK
8 [IpocThie U CIIOKHBIC BEIIECTBA 1 0 0 28.09.2023 https://m.edsoo.ru/ff0d

2a6¢



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

bu6mmoreka [IOK

9 ATOMHO-MOJICKYJIIPHOE YYCHUE 03.10.2023 https://m.edsoo.ru/ff0d
2d50
e B LOK
10 . ) pMYyJIa. 05.10.2023 https://m.edsoo.ru/ff0d
BaneHTHOCTE aTOMOB XMMHUYECKHX 2eae
3JIEMEHTOB Z€eae
OTtHocuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
11 OTHOCHTEIBHAS MOJICKYJISIPHAS 10.10.2023 https://m.edsoo.ru/ff0d
Macca 323c
MaccoBas 1019 XMMHYECKOTO bubmmorexa LIOK
12 A 12.10.2023 https://m.edsoo.ru/ffod
JJIEMEHTAa B COCIUHEHHH
350c
KonunuectBo BemecTBa. MoJb bubmmorexa LIOK
13 teersa. ' 17.10.2023 https://m.edsoo.ru/ff0d
Momnspnas macca
5230
dusnyeckrue 1 XUMUUECKHE bubmorexa LIOK
14 19.10.2023 https://m.edsoo.ru/ff0d
SIBIICHUST. XUMHUYECKAsT PCaKITUs 37fa
[Ipu3Haku ¥ yCIOBHS IPOTEKAHUS bubmorexa [IOK
15 pH3 YCITOBIA HpOTe 24.10.2023 https://m.edsoo.ru/ffOd
XUMHUYECKHUX PEAKITHMA
3al6
3aK0H COXpaHEHUs MacChl BEIIECTB bubmorexa [IOK
16 P . ’ 26.10.2023 https://m.edsoo.ru/ffOd
XUMUYECKUE YpaBHEHHS
3b88
Brrunciaenus konmyecTa, MacChl bu6nmoreka [JOK
17 BEIIECTBA 110 YPABHCHUSIM 07.11.2023 https://m.edsoo.ru/ff0d
XUMUYECKUX pPeaKiui 5708
Knaccudukanus XuMHaecKux bubmuorexa [JOK
18 peaknuii (CoenHeHNS, 09.11.2023 https://m.edsoo.ru/ff0d
pa3JIoXKeHUs, 3aMellleHus, OOMeHa) 3f34
19 M. B. JIoMOHOCOB — yu&HBIii- 14.11.2023 bubnnoreka [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

sHmukioneaucT. O0o0IEeHue
cucTeMaTu3alus 3HaHui

KonTtponsnast padora Nel o treme

https://m.edsoo.ru/ffOd
40c4

bubmuorexa [JOK

20 «BemecTBa 1 XUMHYECKHUE 16.11.2023 https://m.edsoo.ru/ffOd
peaKIum» 4290
Bo3ayx — cmech razos. Cocras bubnmoreka [JOK

21 Bo3ayxa. Kucimopoa — sneMeHT u 21.11.2023 https://m.edsoo.ru/ffOd
npoctoe BeriectBo. O30H 448e
<D1/13“qu01<ne U XMMHYECKHUE BuGmuorexa LJOK

22 CBOICTBA KMCJI0POJa (peaKimu 23.11.2023 https://m.edsoo.ru/ffOd
okucnenus, ropenue). [lonstie 06 1614
OKCHJIaX E—
CniocoObl MOTy4eHUs KUCIOpOo/ia B bu6mmoreka [IOK

23 J1a00paTOPUU ¥ MPOMBIIIUICHHOCTH. 28.11.2023 https://m.edsoo.ru/ff0d
[IpumeneHnue Kuciopoa 497a
TennoBoit 3¢ hexkT XuMuIecKoi
peaKIuu, MOHITHE O bu6mmoreka [IOK

24 TEPMOXMMHUYECKOM YPaBHCHUH, 30.11.2023 https://m.edsoo.ru/ff0d
9K30- U SHAOTEPMUUYECKUX 4790
peaKIUIX
TonnuBo (He(dTh, yroiab U METaH). bubnnorexka [JOK

25 3arpsi3HeHHE BO3/IyXa, CIOCOOBI €ro 05.12.2023 https://m.edsoo.ru/ff0d
MPEIOTBPALIEHUS 4cda
[Ipaktrueckas padota Ne 3 o Teme bu6mmoreka [IOK

26 «[Tomy4enue u cobupanue 07.12.2023 https://m.edsoo.ru/ff0d
KHCIIOPOJ1a, 3y4EHUE €T0 CBOHCTBY 4ae2
Bonopon — anemeHT u nipoctoe bubmiorexa LHOK

27 12.12.2023 https://m.edsoo.ru/ff0d
BelecTBO. HaxoxxaeHnue B nmpupoje 4ddo
Du3nveCcKrue U XUMUYECKHUE bu6mmorekxa [IOK

28 cBoiicTBa Bojopoja. [Ipumenenue 14.12.2023 https://m.edsoo.ru/ffOd

BOJIOpO/Ia

4ddo



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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bu6mmoreka [IOK

29 [ToHsITHE O KUCIOTAX U COJIAX 19.12.2023 https://m.edsoo.ru/ff0d
50d2
CriocoObI 1oTydeHust BOAOPO/Ia B bubmorexa [IOK
30 21.12.2023 https://m.edsoo.ru/ff0d
nabopaTopuu 4ddo
[Tpaktrueckas padora Ne 4 o Teme bubmuorexa [JOK
31 «[Tony4enue u cobupanue 26.12.2023 https://m.edsoo.ru/ff0d
BOJIOPO/Ia, U3yYEHUE €r0 CBOKWCTBY 4142
MonsipHblii 00bEM Ta30B. 3aKOH bubmorexa LHOK
32 ' 28.12.2023 https://m.edsoo.ru/ff0d
ABoranpo 5420
Brruncienus 00bEMa, KoJIM4eCcTBa bubmuorexa [JOK
33 BEIIIECTBA ra3a 1o ero H3BeCTHOMY 09.01.2024 https://m.edsoo.ru/ff0d
KOJIMUECTBY BEILECTBA WK 00BEMY 55a0
Berancnenus 00EM0B ra3oB 1o Buborexa [IOK
34 ~ YPABHCHIO PEARIlH Ha OCHOBE 11.01.2024 https://m.edsoo.ru/ff0d
3aKOHA O0OBEMHBIX OTHOIICHUH 5708
razoB —
®dusnveckue 1 XUMHIECKUE bubmorexa [IOK
35 . 16.01.2024 https://m.edsoo.ru/ff0d
CBOICTBA BOJIbI 5872
CocraB ocHoBanuii. [lonsarue 00 bubmorexa LIOK
36 ' 18.01.2024 https://m.edsoo.ru/ff0d
WHINKATOpaxX £9e0
Boga kak pactBopuTens. Bubmorexa [IOK
g7~ HACHICHHbIC H HEHACEILICHHEIC 23.01.2024 https://m.eds00.ru/ff0d
pacTtBopbl. MaccoBasi 10 5b40
BEIIECTBA B paCTBOPE -
[Ipaktuueckas padota Ne 5 mo Teme Bubnmorexa [IOK
38 «lIpuroTOB/ICHHE PACTBOPOB C 25.01.2024 https://m.edsoo.ru/ffOd

ONpeeNEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOIO BELIECTBAY

5eba
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https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

KoHntponbnas pabora No2 o teme

bu6mmoreka [IOK

39 30.01.2024 https://m.edsoo.ru/ff0d
«Kucnopoa. Bogopoxn. Boga» 6342
Oxkcuppl: cocTaB, KilacCU(pUKaIus bubmorexa LHOK
40 AR : H 01.02.2024 https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 664¢
[TonydyeHnue u XuMHYECKHE bubmuorexa [JOK
41 CBOMCTBA KHCIIOTHEIX, OCHOBHBIX U 06.02.2024 https://m.edsoo.ru/ff0d
aM(}OTEepHBIX OKCHUJIOB 664e
OcHoOBaHUsI: COCTaB bubmorexa [IOK
42 ' ’ 08.02.2024 https://m.edsoo.ru/ffOd
KJ1accu(uKalus, HOMEHKIaTypa 67ca
[TonydyeHnue n XuMHYECKHE bubmorexa [IOK
43 ks N 13.02.2024 https://m.edsoo.ru/ffOd
CBOIICTBa OCHOBaHMIA
67ca
Kucnotsr: cocras, kmaccuduxanus bubmmorexa LHOK
44 ' . e 15.02.2024 https://m.edsoo.ru/ffod
HOMEHKJIaTypa fee?
[TonydyeHnue n XxuMH4eCKHe bubmorexa [TOK
45 ol 20.02.2024 https://m.edsoo.ru/ffod
CBOICTBa KHCIIOT
fee2
Conu (cpennue): HOMEHKIATypa, bubnuorexa [JOK
46 CIIOCOOBI MOTYYEHUS, XUMHUECKHE 22.02.2024 https://m.edsoo.ru/00ad
CBOMCTBaA 0474
oo pbors 6. B LOK
47 CHICHHE SKCTICPHME 27.02.2024 https://m.edsoo.ru/00ad
3aja4q 1o TeMe «OCHOBHBIE KJIACCHI 9b7c
HEOPTaHMYECKUX COSIMHECHUI E—
I'enetnyeckas cBA3b MEXKIY bubmuoreka [IOK
48 KJIacCaMU HEOPraHMUYESCKHX 29.02.2024 https://m.edso0.ru/00ad
COEIMHEHU N 9a50
49 O000I11IEHNE U CUCTEMATU3AIU 05.03.2024 bubmuorexa [JOK
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3HAaHUH

KonTtponsnast padora Ne3 o reme

https://m.edsoo.ru/00ad
9ch2

bubmuorexa [JOK

50 "OCHOBHBIE KJIACCHI 07.03.2024 https://m.edsoo.ru/00ad
HEOPraHMYECKUX COCTUHEHUN" Oela
[lepBble MOMBITKU KIACCHU(PUKAIIN bu6mumorexa [IOK
51 XUMHMYECKHX dJIeMEHTOB. [loHsaTue o 12.03.2024 https://m.edsoo.ru/00ad
rpyIax CXOAHBIX JIEMEHTOB 9ffa
Tepromresost won s BrEmorera 10K
52 pHO 14.03.2024 https://m.edsoo.ru/00ad
XUMHUYECKUX 3jieMeHToB J[. 1.
ab2c
MenneneeBa E—
bubmuorexa [JOK
53 [epuompl, rpymIIbl, HOATPYIIIbL 19.03.2024 https://m.edso0.ru/00ad
ab2c
Crtpoenne aromoB. Coctas bubmmorexa LIOK
54 P ' 21.03.2024 https://m.edso0.ru/00ad
aTOMHBIX siiep. M30Tomb!
a342
CrtpoeHue IeKTPOHHBIX 000JI0UeK bubnuorexa [JOK
55 aTOMOB 2yieMeHTOB [lepuoaudeckoit 02.04.2024 https://m.edsoo.ru/00ad
cucremsl JI. 1. Menneneena abbc
etoth o ore nononn BuGworexa LIOK
56 N 04.04.2024 https://m.edsoo.ru/00ad
[Tepnonnueckoii cucreme /1. Y.
a824
Menneneena gLez
S e ot Bnsorea 10K
57 JUIA D YR ¥ pv o 09.04.2024 https://m.edsoo.ru/00ad
W. MenneneeB — yu&Hblii, eaaror 2966
U TPaKTaHUH _
DIEKTPOOTPULIATEIILHOCTh ATOMOB bubmmorexa LJOK
58 POOTPHL 11.04.2024 https://m.edsoo.ru/00ad

XUMHUYCCKUX 3JICMCHTOB

aab8
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

59 HMoHHag xuMudeckas CBI3b 1 16.04.2024 https://m.edso0.ru/00ad
ac34
K . bu6mmoreka [IOK
60 OBJICHTHAA MOAPHAA 1 18.04.2024 https://m.edso0.ru/00ad
XAMHUYECKAsl CBS3b
aab8
KoBasienTHas HemnoagpHas Bubmuorexa LIOK
61 Ap 1 23.04.2024 https://m.edso0.ru/00ad
XAMHYECKasl CBA3b
aab9
bubmuorexa [JOK
62 CrerneHp OKUCICHUS 1 25.04.2024 https://m.edsoo.ru/00ad
ae28
OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE ubmiorexa [JOK
63 et m 1 30.04.2024 https://m.edsoo.ru/00ad
peakiuu
b076
bu6mmoreka [IOK
64 OKUCIUTEIN U BOCCTAHOBUTENHU 1 07.05.2024 https://m.edsoo.ru/00ad
b076
KonTtponbHnas padora Ne4 o teme bubnnoreka [JOK
65 «CtpoeHne atoma. XMMUYeCKast 1 14.05.2024 https://m.edsoo.ru/00ad
CBSI3b)» b486
PesepBusblii ypok. O0001IIEHIE U bubmaorexa [JOK
66 p YPOK. m 1 16.05.2024 https://m.eds00.ru/00ad
cHUCTeMaTU3als 3HaHUN
b33c
PesepBusblii ypok. O0001IIEHIE U bubmaorexa LJOK
67 p YPOK. m 1 21.05.2024 https://m.eds00.ru/00ad
cHUCTeMaTU3als 3HaHUN
9cbh2
PesepBHrblii ypok. O0001IIEHIE U bubmmorexa LJOK
68 P YPOI. m 1 23.05.2024 https://m.edso0.ru/ff0d
cHUCTeMaTU3alvs 3HaHUN 616
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

Jara usyyenus

KosnuyectBo yacos DJIEeKTPOHHbIE
Jl:;')n Tema ypoka Koutpoas  IIpaktuyec Ilnan dDakrt :)Igl? giii IbHBIE
Bcero  Hble Kue pecypeb
padoThI padoThI
Hepmomcoxin crcrena BuGmorexa LIOK
1 1 0 0 01.09.2023 https://m.edso0.ru/0
XUMHUYECKUX 3jieMeHToB J[. 1.
Oadb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU bubnunoreka [JOK
2 CBOMCTB XUMHUYECKHX 3JICMECHTOB 1 0 0 05.09.2023 https://m.edso0.ru/0
HEPBBIX TPEX MIEPUOJIOB Oadb6b6
Knaccudukanus 1 HOMEHKIATypa bubmmorexa [IOK
3 HEOPTAHWYECKIX BEIIECTB 1 0 0 08.09.2023 https://m.edsoo0.ru/0
Oadb7e2
Buabl XMMUYECKON CBA3U U TUIIBI bubmorexa [TOK
4 PHCTANTHICCKIX DOLIETOK 1 0 0 12.09.2023 https://m.edso0.ru/0
P P Oadbac6
KontponbHas padota Nel o teme
5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1 0 15.09.2023
OCHOBHBIX pa3ziesioB Kypca 8
KJlacca»
Knaccudukanus xumuueckux bubmorexa HOK
6 peaKIii o pasIIIHEIM TPH3HAKAM 1 0 0 19.09.2023 https://m.edso0.ru/0
Oadbcb0
IToHsATHE O CKOPOCTH XUMHUYECKOMN bubnuoreka [IOK
7 peaknuu. [ToHsATHE O TOMOTEHHBIX U 1 0 0 22.09.2023 https://m.edso0.ru/0
reTepPOreHHBIX PeaKIusIxX Oadbe9a
IIoHsaTHE 0 XMMHUYECKOM bu6mmoreka [JOK
8 paBHOBecHH. DAKTOPHI, BIHUSIOLIHE 1 0 0 26.09.2023 https://m.edso0.ru/0

Ha CKOPOCTb XUMHUYECKOH pcaKknuuu

0adc28c
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U TI0JIO’KEHUE XUMUYECKOTO
paBHOBeECHs

OKHCIUTEIBHO-BOCCTAaHOBUTEIIHHBIC

bubmuorexa [JOK

9 29.09.2023 https://m.edsoo.ru/0
peakdun Oadcade
Teopus 3MEKTPOIUTUYECKON bubmmoreka [JOK
10 nucconuannu. CHIbHBIE U clia0blie 03.10.2023 https://m.edso0.ru/0
JICKTPOJTUTHI Oadcd68
bubmuorexa [JOK
11 HoHHbIC ypaBHEHHsSI PeaAKIHit 06.10.2023 https://m.edso0.ru/0
0add448
XI/IMI/I‘-IGCIEI/IG CBOICTBA KUCIIOT U 5 BuGmuorexa LJOK
12 SEH;B;(HTHH B CBCTC Hpg,[[CTaBJ'IeHI/II/I 10.10.2023 https://m.edso0.ru/0
POTUTUYCCKOMN 0add5ds
JIACCOLIMAIIAN -
XuMH4YecKue CBOMCTBA COJICH B bu6mmoreka [IOK
13 CBETE IPEACTaBICHHI 00 13.10.2023 https://m.edso0.ru/0
SIIEKTPOIUTHIECKOM TUCCOIIMAITAT Oadd8hb2
bu6mmoreka [IOK
14 [ToHsiTHE O THUAPOIH3E CONCH 17.10.2023 https://m.edso0.ru/0
0add9d4
O00011IeHNE U CUCTEMATH3AIMS bubmaorexa LJOK
15 N 20.10.2023 https://m.edsoo.ru/0
Oaddd12
[IpakTuueckas padbora Ne 1. bubnnorexka [JOK
16 «Permrenne sKcriepUMEHTAIBHBIX 24.10.2023 https://m.edso0.ru/0
3a7a9» Oaddbfa
KonTponbnas pabota Ne2 o reme bubnnorexka [JOK
17 «DNEeKTPONUTHYECKAs TUCCOIHAIIHSL. 27.10.2023 https://m.edsoo.ru/0
XUMHUYECKHE PEaKIUU B PACTBOPAX» Oaddec0
18 OO11ast XxapakTepUCTHKA raJIOr€HOB. 07.11.2023 bubnuorexa [IOK

XUMHYECKUE CBOMCTBA HA PUMEPE

https://m.edso0.ru/0



https://m.edsoo.ru/00adcade
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XJopa

Oaddfe?

XnopoBogopoa. ComsiHast KUCIIOTa,

bu6mmoreka [IOK

19 XUMHYCCKHE CBOWCTBA, MTOJyUCHHE, 10.11.2023 https://m.edsoo.ru/0
pUMEHEHHE Oadel04
[TpakTrueckas padora Ne 2 o Teme bubnuorexa [JOK

20 «[Tomyuenue conTHON KUCIIOTHI, 14.11.2023 https://m.edso0.ru/0
n3ydeHue e€ CBOMCTBY» Oade348
Brruncienns no ypaBHEHUSIM bubmuorexa [JOK

21 XUMHUYECKUX PEaKIIUi, eClIU OJIUH U3 17.11.2023 https://m.edso0.ru/0
pEareHToOB JIaH B U30BITKE 0ade438
OO0m1as XxapakTepucTUKa JIEMEHTOB bubmorexa [IOK

22 VIA-rpymm! 21.11.2023 https://m.edso0.ru/0

Oade64a
e B LOK

23 B pupoze. XiMUUecKHE CBOficTBa 24.11.2023 https://m.edsoo.ru/0
cepbi Oade64a
CepoBoaopoji, CTpOEHHUE, bubnnoreka [JOK

24 bu3nUecKre 1 XUMHUICCKHE 28.11.2023 https://m.edso0.ru/0
CBOWCTBA 0ade802
Oxkcuapl cepsl. CepHast KMCIIOTA, bubnmnorexa [JOK

25 bu3nUecKre 1 XUMHUECKHE 01.12.2023 https://m.edso0.ru/0
CBOMCTBA, TPUMEHEHUE Oadea28
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a Bubnmorexa [JOK

26 TOJYHICHHA CCPHOM KHCIOTRL, 05.12.2023 https://m.edso00.ru/0
XUMHUYECKOE 3arpsi3HEHNE

. Oadec8a
OKPYXKArOIIeH Cpellbl COeAMHEHUSIMU
cepol
Brruncnenue MmaccoBou 1oau bubmmorexa LJOK
27 08.12.2023 https://m.edso0.ru/0

BBIX0/1a IPOJIYKTA PEAKLIUH

Oadec8a
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OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T,

bubmuorexa [JOK

28 pacIpocTpaHeHHE B IIPUPO/IE, 12.12.2023 https://m.edsoo.ru/0

bu3ryecKre 1 XUMUYECKHE Oadeeab

CBOMCTBA

AmMMuak, ero pusndeckue u bubnuorexa [JOK
29 XUMHYECKHE CBOMCTBA, MOJIyYCHHE U 15.12.2023 https://m.edsoo.ru/0

pUMEHEHHE 0adf004

[TpakTrueckas padora Ne 3 o Teme bubmuorexa [JOK
30 «[Tony4yenue amMmmuaka, U3y4eHue 19.12.2023 https://m.edso0.ru/0

€ro CBOWCTBY» 0adf180

A3OTHas KHCIOTa, e€ Ppusnueckue u bubmorexa LHOK
31 . 22.12.2023 https://m.edso0.ru/0

XUMHYECKHE CBOMCTBA

0adf306

Hcnonp30BaHne HUTPATOB U COJICH

aMMOHHUS B KQ4€CTBE MUHEPAIBHBIX bubnnorexa [HOK
32 yaoopeHuii. XuMHuecKoe 26.12.2023 https://m.edso0.ru/0

3arpsi3HEHUE OKPYXKAOIIEH CpPeJIbl 0adf518

COCJIMHEHUSIMH a30Ta

®docdop. Oxcua pochopa (V) u bubnuoteka [JOK
33 docdopHas KucI0Ta, PU3HIECKHE U 29.12.2023 https://m.edso0.ru/0

XMMHYECKHE CBOMCTBA, MOJTYyICHHUE Oadf68a

UcnonwszoBanue GpocdaToB B § Bubmorexa [OK
34 KaHCCTBE MHHCPAILHBIX YI00pCHHIL. 09.01.2024 https://m.eds00.ru/0

3arpsi3HeHue NPUPOJHON CPeIb

Oadfc20

docharamu

Yraepon, pacipocTpaHEHUE B bubnmnoreka [JOK
35 npupoje, GU3nUecKue u 12.01.2024 https://m.edso0.ru/0

XUMHUYECKHE CBONCTBA Oadfd9c

Oxcuibt yriepona, ux busndeckue Butmiorexa [IOK
36 7, XUMITICCITHE CBOHCTBA. 16.01.2024 https://m.eds00.ru/0

DKoJIornyeckre mpoodIemsl,
CBSI3aHHBIE C OKCHJIOM YTJIepOAa

Oadfebe
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(V)

bu6mmoreka [IOK
37 VYroapHas KUCJIOTa B €€ COIH 19.01.2024 https://m.edso0.ru/0
0ae006¢C
sl 1 4o Busorea 10K
38 ' 23.01.2024 https://m.edso0.ru/0
KauecTBeHHas peakuus Ha 0ac027¢e
KapOoHaT-noH" -
[lepBoHauanbHBIE TOHATHUS 00 bubmumorexa [IOK
39 OpPraHUYeCKHX BEIIECTBAX KaK O 26.01.2024 https://m.edso0.ru/0
COCIMHEHUSX yTIIepoaa Oae054e
bu6mmoreka [IOK
40 KpemHuuii u ero coeMHeHus 30.01.2024 https://m.edso0.ru/0
0ae080a
b %5 Bumorea 10
41 . 02.02.2024 https://m.edso0.ru/0
3ay1a4 1o Teme «BaxkHeitmme 02e0bf2
HEMETaJUIbl U UX COCTUHCHUS -
KonTpoasnas padora Ne3 no teme bubnnorexka [JOK
42 «BakHeWIIne HEMETaJIbl H UX 06.02.2024 https://m.edso0.ru/0
COCTUHCHUS 0aelel8
OO61as xapakTepuCTHKa
XUMHYECKHX DJIEMEHTOB — Bubmorexa [OK
43 MeTaiios. Meranmirieckas caisb 09.02.2024 https://m.eds00.ru/0
METaJUTnYecKast KPUCTaNTNIeCcKast 0ae103e
peumérka. Pu3n4yeckKue CBOMCTBA E—
METaJIJIOB
XUMHUYECKUE CBONCTBA METAJIIOB. bubmuorexa [JOK
44 DNEeKTPOXUMHUCSCKHUI PSI/T 13.02.2024 https://m.edso0.ru/0
HaNpsDKEHUH METAIUIOB 0ael156
OO61mue crocoOb! MOTyYeHUs bubnmnorexa [JOK
45 MerauioB. CruiaBel. Beraucnenus mo 16.02.2024 https://m.edso0.ru/0

YPpaBHCHUAM XUMHWYCCKUX peaxunﬁ,

0ael1156


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

€CJIM OJIUH U3 PEareHTOB COJNEPIKUT
IpUMeECH

bubmuorexa [JOK
46 [ToHsATHE O KOPPO3UH METAILIIOB 20.02.2024 https://m.edsoo.ru/0
0ael278
bubmuorexa [JOK
47 [Ienounble METAILIBI 27.02.2024 https://m.edso0.ru/0
0ael4b2
OKCH/IBI ¥ THIPOKCHIbI HATPHS U Eubmorexa IIOK
48 01.03.2024 https://m.edso0.ru/0
KaJIust
0ael4b2
bu6mmoreka [IOK
49 LenouroseMenbHEIe METaTb! — 05.03.2024 https://m.edso00.ru/0
KaJIbIUI U MarHuil
0ael5e8
bubmuorexa [JOK
50 Baxselmne cOeqMHEHNS KAIbLN 12.03.2024 https://m.edso0.ru/0
0ael5e8
51 06061£16HI/IG U CUCTEMaTHU3AIH 15.03.2024
3HAHUN
JKécTkocTh BOABI M CLIOCOOEI €€ bubmaorexa LJOK
52 yeTpaneHus 19.03.2024 https://m.edso0.ru/0
0ael1886
[IpakTuueckas pabora Ne 6 o Teme bubnnorexka [JOK
53 "YKEcTKOCTh BOIBI 1 METOLI €8 22.03.2024 https://m.edso0.ru/0
ycTpaHeHus " Oaelae8
bu6mmoreka [IOK
54 AnroMuHui 02.04.2024 https://m.edso0.ru/0
Oaelc64
AmboTepHbIe CBOCTBA OKCHIA U bubmorexa LIOK
55 FHApOKCHIA 05.04.2024 https://m.edso0.ru/0
Oaelc64
56 Kenezo 09.04.2024 bubmuorexa [JOK


https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

OKCI/IZ[BI, THAPOKCUABI U COJIN

https://m.edso0.ru/0
0aeld86

bubmuorexa [JOK

57 xenesa (11) 11 sxenesa (111) 12.04.2024 https://m.edso0.ru/0
0ae35e6
58 0606LHeHHe U CUCTEMaTHU3ALNS 16.04.2024
3HAHUN
[TpakTrueckas padota Ne 7.
bubmuoreka [JOK
59 Petuerie skenepuMeHTatbHbIX 19.04.2024 https://m.eds00.ru/0
3a7a4 no teMe «BaxHeimue 0ae3de8
METAJUIBL U UX COCIUHEHU» =
Borurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIUd, €CITH OJIUH U3 Butmorexa LIOK
60 PCArCHTOB JlaH B H30BITKE MK 23.04.2024 https://m.eds00.ru/0
COJICPXKUT IPUMECH. Berancienus 0ae1750
MacCOBOH JOJIM BBIXOJIA TIPOIYKTA -
peakIuu
61 O6O6HVICHI/IG A CUCTEMAaTHU3ALIS 26.04.2024
3HAHUI
Konrtponsnas padora Ne4 o teme
62 «Baxkneinre Metamisl 1 UX 30.04.2024
COEIUHEHUS
BemecrBa u marepuansl B bubmorexa [IOK
63 N 07.05.2024 https://m.edso0.ru/0
[MOBCEAHEBHOM KU3HU YEI0BEKA 02350
XHUMHYECKOE 3arps3HEHNE bubmorexa [IOK
64 N 14.05.2024 https://m.edso0.ru/0
OKPYXKArOIIeH Cpebl 0264270
Pone xumuu B perieHnn bubmorexa [IOK
65 17.05.2024 https://m.edso0.ru/0
IKOJIOTMUYECKUX MPOoOIeM 0264270
66 PesepBHEIi ypok. O600IICHHE 1 21.05.2024 bubmmoreka [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cHcTeMaTH3aIus 3HaHuH

PesepBHeiit ypok. O600ICHHE 1

67 .
cucTeMaTH3alys 3HaHUH

PesepBHbIil ypok. O0001ICHNE U
crucTemMaTu3auuvs 3HaHU

68

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

24.05.2024

28.05.2024

https://m.edso0.ru/0
0ae0dOa
bubmuorexa [JOK
https://m.edso0.ru/0
0adb33c
bubmuorexa [JOK
https://m.edso0.ru/0
0ad9ch2



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

YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» Xumusi, 8 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3mareascTBo
«IIpocBemieHue

* Xumus, 9 knacce/ Pymzutuc I'.E., ®enpaman @.I°., AknrioHepHOe 00IIECTBO
«M3narenscTBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Xumus. Ypoku B 8 kiacce : mocodue aisa yuutens /H. H. 'apa
Xumus. Ypoku B 9 kiacce : mocobue ans yuurens /H. H. Tapa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru

http://www.chemnet.ru I"azera «Xumus» u caiiT 1uis yautenst «51 uay Ha ypoK XUMHK»
http://him.1september.ru Equnas xomtekuus LIOP: IpenmeTHas KOIIEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCTICPUMEHTHI:
xumusi. Komtekiust Poccuiickoro 001eo0pa3oBateibHOTO mopTasia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Bcepoccuiickas oauMmnuaza MKOIBHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranndeckast XUMHsL: SJICKTPOHHBIN YUSOHHUK JIJISI CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBINH YICOHHUK

http://www hemi.nsu.ru OTKpbIThINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHunoHHast OJTUMITHAIA 10 XMMHH: TEIIEKOMMYHHUKAIIMOHHBIN
00pa3oBaTeNbHBINA POCKT

http://college.ru/himiya/
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