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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa mo XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHUSI COCTAaBJIIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEeIbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanms, mpexacraBieHHbIx B DPI'OC OO0, a Ttakxke Ha OCHOBe denepalibHOW pabdodeit
IIPOrpaMMbl BOCHHUTAHMUSI U C YYETOM KOHLENLUHU IPENoJaBaHusl y4eOHOro mpenMera «XuMus» B
oOpa3oBarenbHbBIX opranmu3anusiax Poccuiickoit denepanum.

IIporpaMMa no xumuu Ja€T NpeAcTaBiIECHUE O LENAX, 00LIEel cTpaTeruu 00y4yeHus, BOCIIUTAHUSA
U pa3BUTUsA OOYyYarOIIMXCSA CpEeACTBaMU Y4eOHOro MpeaMeTa, YCTaHABJIMBAaeT o00s3aTe’abHOe
MIPEAMETHOE COAEPIKAHME, PEyCMATPUBAET PACIIPEECICHUE €r0 M0 KJIaccaM U CTPYKTYpUPOBAHUE 10
pazgenaM M Te€MaM I[porpaMMbl IO XHMHH, OINpEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTEPUCTUKU COAEPKAaHUSI, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh HU3YyYEHUS XUMHH C YYETOM
MEXIIPEIMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro Tmpolecca, BO3PACTHBIX
0COOCHHOCTEHN 00ydJaroImuXxcs, OMpeeNseT BO3MOKHOCTH MpeaMeTa Ul peaau3aluu TpeOOBaHUN K
pe3ysibTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeIbHOM IMpPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHMs, a Takke TpeOOBaHHI K pe3ylbTraraM OOy4YeHHs XMMHHM Ha YPOBHE Ileliell H3ydeHUs
IIpeMeTa U OCHOBHBIX BUJOB Y4€OHO-II03HABATEIbHON JEATEIBHOCTH O0YYaIOUIErocsi 0 OCBOEHUIO
y4eOHOr0 Co/IepKaHus.

3HaHME XWMHUU CIYKUT OCHOBOM JUIsl (POPMUPOBAHMS MHPOBO33pEHHUS OO0ydarollerocs, €ro
MPEJICTABJICHU O MaTepUAIbHOM €IWHCTBE MHpa, BAXHYIO POJb HIparoT (opMUpPYyeMble XHUMHEU
IIPEJICTABICHHUS] O B3aUMOIIPEBPAILECHUAX SHEPTUU M 00 SBOJIIOLMM BELIECTB B IMPHUPOAE, O MYyTAX
pelieHus rno0aabHBIX MPOOJIeM YCTONYHMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, IHEPreTHUECKO,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacHOCTH, POOIIeM 3paBOOXPAHECHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pealM3allid BO3MOXKHOCTEH [UIS CaMOpa3BUTUS U (OPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHATBHONW I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOyyarommxcs,
HaBBIKOB MX CaMOCTOSATENBbHOM y4eOHOW IeATeNIbHOCTH, HKCIIEPUMEHTAIBHBIX M HCCIEI0BaTEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B IPO(HECCHOHATILHOM e TENIbHOCTH;

3HaKOMHT CO CHENHU(PUKOI HAydHOTO MBIIIICHHS], 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€IMHCTBO MPUPOJBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TalloM B (POPMHPOBAHUU €CTECTBEHHO-
Hay4YHOH rpaMOTHOCTH 00yYaroIuXcs;

Croco0CTBYeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOUIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa3oBaHue 00yUYarOIIUXCsl.

JlanHble HampaBieHUs B OOY4YEHHHM XUMHHM OOECHEeYMBAIOTCS CIEUU(PUKON COAepKaHUS
y4eOHOro npeaMera, KOTOPbIM SBISETCS MEeNarorMyeckd aJanTHPOBAHHBIM OTpaXKeHHeM 0a30BOM
HayKH XMMUHU Ha ONpe/IeIEHHOM JTarie €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OpPUEHTHPOBAH HAa OCBOEHHE
OOy4arolMMHUCS CUCTEMBbl MEPBOHAYAIBHBIX IOHATHH XWMHH, OCHOB HEOPraHUYECKOM XHUMUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHSITHN OPraHMYECKOU XUMUHU.

CrtpykTypa coaepkaHHsl MPOTrpaMMBbl IO XUMHUH c(popMHpoBaHa HA OCHOBE CHUCTEMHOTO MOAX0/1a
Kk e€ u3ydyeHnro. ConepikaHHME CKIIAIbIBA€TCA M3 CHCTEMbI IMOHATHH O XMMHMUYECKOM JJIEMEHTE U
BEIIECTBE U CUCTEMBbI MOHATUH 0 XUMUYeCcKOol peakuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 NPHUHLMILY IOCJIEI0BAaTEIBHOIO Pa3BUTH 3HAHMM HA OCHOBE TEOPETUYECKUX IIPEICTaBICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— IpeCTaBIeHUN 00 ANEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHMS PpAacCMATPUBAIOTCS HA OCHOBE OHMIMPUYECKU IIOJIYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIENIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBITOTHSS
¢GbyHKIMH OOBSICHEHUS M TPOTHO3HPOBAHUS CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILECTB.



OcBoeHue nporpaMmbl 10 XMMUU CIIOCOOCTBYET (POPMUPOBAHUIO MTPEJICTABICHHS O XUMUYECKOU
COCTABJISIIOLIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, UEHHOCTHOIO OTHOLLIECHHUS
K Hay4dHOMY 3HaHHUIO U METOAAM IIO3HAHUA B HayKe. 3ydyeHne XUMUU NPOUCXOAUT C NPUBJICUYCHUEM
3HAaHUI U3 paHee U3YUYEHHBIX YUEOHBIX MPeaMeToB: «OKpyx aromuid Mup», «buonorus. 5—7 kimacce» u
«®Pusuka. 7 Kiace».

[Ipu u3yyeHMH XMMHUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSA, NPAKTUYECKOH NIEATENIbHOCTU 4YelIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHI. 3agada yueOHOTO IpeaMeTa COCTOUT B (POPMHUPOBAHUH CHCTEMBI
XUMUYECKUX 3HaHUN — BaKHEWIIMX (DAKTOB, NOHATHM, 3aKOHOB U TEOPETUYECKHUX IOJIOKEHHH,
JOCTYIHBIX 0000IEHNI MHUPOBO33PEHUECKOTO XapakTepa, si3blka HAyKH, B IPUOOIIEHUN K HAayYHBIM
METOAaM TMO3HAHMS MPU U3YYCHHH BELIECTB U XUMHUECKUX pEaKIuii, B (OPMHUPOBAHUU U PA3BUTUU
[I03HABATENNbHBIX YMEHUH U MX IPUMEHEHUH B y4€OHO-TI03HABATEJILHON U yueOHO-UCCIIe10BaTEIbCKON
JesTeTbHOCTH, OCBOCHUH MPABUII O€30IIaCHOTO OOpAaIleHHs ¢ BEIIECTBAMH B ITOBCEHEBHOM KU3HU.

[Ipy wu3ydyeHUHM XHMMUM Ha YPOBHE OCHOBHOTO o00IIero oOpa3oBaHUS Ba)XKHOE 3HAUEHHE
npuoOpenn Takue e, Kak:

— (GOopMHpOBAaHUE HHTEIJICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEJIbHOMY IPHUHSTHUIO PEIIEHUM, CIIOCOOHOW aJanTUpOBaTHCS K OBICTPO
MEHSIOIUMCS YCIIOBUSAM KU3HU;

— HampaBJICHHOCTb OOy4YyeHUS Ha CHUCTEMaTHYeCKOe MpHOOIIeHHE O00ydaromuxcs K
CaMOCTOSITEJIbHON IO3HABATEJILHOM JIEATENbHOCTH, HAayYHBIM METOJaM MO3HaHUs, (OPMHUPYIOLUIUM
MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUMU;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIMX IPHOOPETEHHI0 OOYy4YaroIIMMUCS — OIbITa
pasHOOOpa3HON JesATEeNbHOCTH, MO3HAHUS W CAMOIO3HAHUWS, KIIIOYEBHIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH), IMEIOLINX YHUBEPCAIIbHOE 3HAaUCHUE JUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (¢hopMupoBaHue 001Iel (YHKIIMOHATIBHON U €CTECTBEHHO-HAYYHON rPaMOTHOCTH, B TOM YHCJIE
YMEHUIl OOBACHATH W OLCHMBATH SBJIECHUS OKPYXKAIOLIEr0 MHpPA, HCIONb3YysS 3HAaHUS U OIbIT,
MIOJIy4YE€HHBIE MPU U3YYECHUH XUMHUHU, IPUMEHSTh UX MPU PEIIEHUH MPOOJIeM B OBCEIHEBHOM KU3HU U
TPYJAOBOH JESTEIBHOCTH;

— (dopmupoBaHue y OO0y4aromMXCsd T'YMaHUCTHUYECKUX OTHOIIEHWH, MOHUMaHHs LEHHOCTU
XUMHUYECKUX 3HAHUH JUIs BBIPAOOTKH SKOJIOTHYECKH 11€JIeCO00pa3HOro MOBEACHHsS B ObITY M TPYJOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHUBAIMMU K O0YYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCHHUTAHHUIO HA
OCHOBE YCBOEHHS O0IEYEIOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpoduiis u
HaMpaBJICHHOCTH JalbHENIIEro 00ydeHHUs.

OOmiee 4McaO0 4acoB, OTBEAECHHBIX JUISI M3yYEHUS XMMHUHU Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBanusi, cocTaBisgeT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B Hellenio), B 9 kinacce — 68 4acos
(2 yaca B HeziEMIO).

COJAEP/KAHUE OBYYEHUA

8 KUJIACC

IlepBoHayabHBIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuun. Posib XUMUM B )KM3HH 4YeJIOBEKAa. XUMUs B CUCTEME HayK. Teila U BEIECTBA.
du3NYeCKre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemecTB. [[oHsATHE 0 MeTojax MO3HaHUS B
xumun. Yucteie BemecTBa u cMecu. CriocoObl pa3ienieHus: cMece.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE dJIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [IpocThie n
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumudeckass (popmyna. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA
cocraBa BenlecTB. OTHOCHUTENIbHAs aTOMHAasi Macca. OTHOCUTENIbHAs MOJIEKYJIsipHas Macca. MaccoBas
JIOJISI XUMUYECKOTO DJICMEHTA B COSIMHCHUH.

KonuuectBo BemiectBa. Monb. MonsipHass macca. B3aumocBsi3b KOJIMYECTBA, MAacChl M YHUCIA
CTPYKTYPHBIX €IUHUII BeniecTBa. Pacu€Tel Mo ¢hopmynaM XUMUYECKUX COCTUHECHUM.



Pu3nuecKre 1 XUMUYECKHE SBJICHUSA. XUMHUUECKasl peaklus U €€ IPU3HAKU. 3aKOH COXpPaHEHUs
Macchl BeIIeCTB. XWUMUYECKHEe ypaBHeHHs. Kiaccupukanus XUMHUYECKUX peakuuid (COeaMHEHUS,
pasoKeHUs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYAOW, MpaBuiaMu paboTel B jaboparopuu U HpuéMaMu
oOpareHus ¢ 1abOpaTopHBIM 000PYAOBAHUEM, U3YUCHHE U ONHUCaHUE PU3NIECKUX CBOWCTB 00pPa3IloB
HEOpPraHMYECKUX BEIeCTB, HaOMIoAeHHe (U3NUecKux (IJIaBJICHHE BOCKA, TasHUE JibJla, pAaCTUPaHUE
caxapa B CTYIKe, KUIIEHWE M KOHICHCAIUSl BOJbI) U XUMHUYECKUX (TOpEHUE CBEUH, MPOKATUBAHHE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sBJICHUH, HAOMIOJEHHME M ONUCAHHE
MPU3HAKOB MPOTEKaHUS XUMHYECKHX peaklUuid (pa3joKeHue caxapa, B3aUMOJICHCTBUE CEpHOU
KHUCJIOTHI C XJIOpUJIOM Oapusi, pazioxkenue ruapokcuaa meau (ll) mpu HarpeBanuu, B3auMoaeicTBUE
xene3a ¢ pactBopoM cosi Meau (1), n3yuenne cnocoOoB pas3esieHusi CMecei: ¢ TTOMOIIBI0 MarHuTa,
buIbTpOBaHUE, BBIMAPUBAHUE, AUCTUIUISIHS, XpoMaTorpadus, MPOBEICHUE OYHUCTKUA MOBAPCHHON
CONM, HAONIOJIEHWE U OIMCAaHUE pPEe3yJIbTAaTOB MPOBEICHUS ONBITA, WJUTIOCTPUPYIOLIETO 3aKOH
COXPAHEHHUS MACChl, CO3/IaHUE MOJIETEH MOJIEKYJ (1IAPOCTEPHKHEBBIX).

Ba:kHeiinue npeacTaBuTe I HEOPraHU4eCKMX BelleCTB

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — 371€MEHT U NpPOCTOE BEIIECTBO.
Haxoxpaenue xuciopoma B mpupone, (pusmveckre U XUMHUYECKHE CBOICTBa (peakiuuu TOPEHHUS).
Oxcupgpl.  IIpumenenue kuciaopona. CrocoObl moJydyeHHs KHciIopoja B jaboparopuu U
npoMebliieHHOCTH. KpyroBopor kuciopona B mpupoae. O30H — amioTpomHas MoOAUDUKAIHS
KHCIIOpO/1a.

TemnoBoit 3ddeKkT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKHE YpaBHEHHs, 0JK30- U
SHJOTEPMUUYECKHE peaKuu. TOIUIMBO: yrojib U METaH. 3arpsi3sHEHUE BO3/yXa, YCHICHUE TapHUKOBOTO
sa¢dekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — ameMeHT U mipocToe BemecTBo. HaxokneHue Bojgopoaa B mpupojae, pusndeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI momy4yeHus. KucmoTsl u conu.

Mossipabliit 00b€M ra3oB. Pacu€Tel 10 XMMUYECKUM YpaBHEHUSM.

Odusnyeckue cBoucrBa BOoAbl. Boma kak pacrBoputens. PactBopsl. HaceliieHHble U
HEHACHIIICHHBIC pacTBOPHL. PacTBOpUMOCTh BemiecTB B Bojie. MaccoBast 0Jis1 BEIIECTBa B PacTBOPE.
Xumnueckue cBoictBa BoAbl. OcHOBaHMs. Ponb pacTBOpoB B HpHUpPOAE M B JKU3HU 4YEJIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arps3HeHre NpupoaHbix BoJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudpukanus Heopranmdeckux coemuHeHuil. Oxcuasl. Knaccuduxanuss — oKCHAOB:
cosieoOpasymomire (OCHOBHBIC, KHUCIOTHBIE, aM(oTepHble) M HecoseoOpasyronme. Homenkiarypa
okcu0B. Ou3nyeckne U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okCuaoB.

OcnoBanusa. Knaccudukarmuss oCHOBaHUUM: WIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenkmarypa ocHoBanuil. ®dusznueckue M XUMHUYECKHE CBOWCTBA OCHOBaHUM. [lomydeHue
OCHOBaHMM.

Kucnotel. Knaccuduxamus xucnor. Homenkmatypa kucior. DPu3ndeckue M XUMHUYECKUE
cBorictBa kucioT. Psg akruBHoctu MmetaiuioB H. H. bekerosa. [Tomydyenue Kucior.

Comu. Homenknatypa coseil. @u3znueckue 1 XuMU4Yeckue cBoiicta coseil. [lomyuenue coneil.

['eneTnveckas CBsI3b MKy KIacCaMH HEOPTAaHUIECKUX COCTMHECHUM.

Xumuueckuii IKcnepumenm:

KauecTBEHHOE OIpeAeNieHue COAEpKaHMUsS KHCIopoJa B BO3AyXe, IOJydeHue, coOupaHue,
pacmo3HaBaHWEe W W3Y4YCHHE CBOWMCTB KHUCJIOPOJa, HAOMIOJIEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHUS M TPEKpalIieHHs TropeHus (Toskapa), O3HAKOMJICHHE C
oOpa3aMu OKCHUJIOB M OMKCAHHWE UX CBOICTB, MOJyueHHUE, cOOMpaHUe, paclo3HaBaHUE U H3yYeHUE
CBOMCTB BoAOpoja (ropeHue), B3auMojelcTBue Boaopoda ¢ okcuaom wmenu (Il) (BozmoxHO
UCIOJIb30BaHUE BHUJCOMATEPHUATIOB), HAOMIOEHHE OOpa3I[OB BEIIECTB KOJIMYECTBOM 1 MOIb,
UCCleIoOBaHHe 0COOEHHOCTEN PAcTBOPEHUS BELIECTB C Pa3IMYHON PAaCTBOPUMOCTHIO, IPUTOTOBJICHUE
pPacTBOPOB C OIpPEACIEHHOW MacCOBOM [0JIEM PAaCTBOPEHHOIO BELIECTBA, B3aMMOJEHUCTBHE BOJIBI C
MeTauTaMHu (HaTpUeM M KaJbIFeM) (BO3MOXHO HCIIOIh30BAaHHE BUICOMATEPHUATIOB), UCCIEIOBAHUE
0o0pa3I0OB HEOPraHWYECKHX BEIISCTB pA3IUYHBIX KJIAcCOB, HAONIOJACHHE W3MEHEHUS OKPACKU
WHJIUKATOPOB B PAcCTBOpax KHUCJIOT W IIenouel, m3ydeHue B3zammojerctBus okcuma meam (1) c



pacTBOPOM CEpPHOM KHCJIOTHI, KHUCJIOT C METaJUlaMH, pEaKUUi HEeUTpan3aluM, IMOJTy4eHUE
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO MeETallla JPYrUM M3 pacTBOpa COJIM, pElICHUE
SKCIEPUMEHTAIIbHBIX 3a7a4 110 Teme «BaxkHeiue Ki1acchl HEOPraHUYECKUX COCAMHEHUIN».

Hepuoguveckuii 3akoH u Ilepumoaumyeckass cucremMa XumMH4eckux 3jemenros /. H.
MenpeneeBa. CrpoeHne aTomMoB. XHMMHYeCKas CB#A3b. OKHCJIMTENbHO-BOCCTAHOBHMTE/IbHbIEC
peakuun

[lepBbie MOMBITKH KiIacCU(UKAIMM XUMHUYECKHX 3J1eMEHTOB. [loHATHE O rpymmax CXOAHBIX
3J€MEHTOB (ILIEJIOYHBIE W MHICJIOYHO3EMEIbHBIE METAILIbl, TajJOreHbl, MHEPTHBIEC Ta3bl). DJIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIE OKCUIBI U TUAPOKCHUIBL.

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumuueckux sneMentoB . . Menneneena.
Koportkonepuoanast u jymmaHONIEproaHas Gopmsl [leproandeckoit CUCTEMbl XUMHYECKUX 3JIEMEHTOB
. N. MenneneeBa. Ilepuonbl u rpynnbl. OU3NUECKUd CMBICI MOPAIAKOBOIO HOMEpPa, HOMEPOB
MEepUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenue atomoB. CocraB aroMHbIX sanep. M3otonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00oJtouek aToMoB TiepBbIX 20 XuMHUecKHuX 31eMeHTOB [lepuoamueckoit cucremsr Jl. . Menpeneena.
XapakTepucTuka XUMHUYECKOTO 3JIeMEeHTa Mo ero noiyiokeHuto B llepuogmueckoir cucreme J[. U.
Menpeneesa.

3aKOHOMEPHOCTH HW3MEHEHUsl pajJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue I[lepumonnueckoro 3akoHa u Ilepuognyeckoil cUCTeMbl XMMHUYECKUX 3JIEMEHTOB s
pa3BuTHS Hayku U nipakTuku. [[. 1. MenneneeB — yu4€HbIN U rpaXkIaHUH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJsipHAs U HEMOJSPHAS) CBA3b. DJIEKTPOOTPHUIATETLHOCTD
XUMHUYECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenb okucieHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpoluecchl OKucieHus u
BoccTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHrue 0Opa3IOB BEIIECTB METAIOB U HEMETANIOB, B3aUMOJCHCTBHE THIPOKCUIA IIUHKA C
pacTBOpaMH KHCIIOT U IIEJIOYEd, MPOBEACHUE ONBITOB, MITIOCTPUPYIOMIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaklnii (TOpeHUE, peakiuy Pa3IoKeHHs, COSTUHEHNS).

Mesicnpeomemmnie céasu

Peanuzarust MeXMIpeIMETHBIX CBsI3eH MTPU U3YyYEHUU XMUMHUH B § KJIACCE OCYIIECTBIISIETCS Yepes
UCIIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK U TOHSATHH, SBISIOUINXCS
CUCTEMHBIMHU JIJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSATHS: HAayYHBINH (akT, TUIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KiaccuUKaIus, NepruoIUIYHOCTh, HAOIOICHHE, YKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE,
MO/I€J1b, SIBJICHHE.

dusmka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIWJI, HW30TOIIbI,
PaMOaKTUBHOCTH, MOJICKYJIA, ANEKTPUUECKUN 3apsill, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, Ta3, (U3NIECKUE BETMYUHBI, €IUHUIIBI U3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATbl, TOPHbIE MOPOJIbI, MOJIE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peaKkIus

[Tepnonnueckuit 3akoH. [lepnoanueckas cucreMa xuMmudeckux snemeHToB Jl. M. Menneneesa.
CrpoeHue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJIUsl, KaJbIHUS M WX COEAUHEHUH B COOTBETCTBHU C TIOJIOKEHUEM OJIIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOCHHEM MX aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMHUYECKOM CBSA3M. [HIBI KPUCTAUIMYECKHX PEIIETOK,
3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Krnaccudukanus u HoMeHKJIaTypa HEOPraHUYEeCKMX BEUIeCTB. XMMUYECKUE CBOWCTBA BEIIECTB,
OTHOCAILIMXCS K pa3IU4YHbIM KJIacCaM HEOPraHMYECKUX COCAMHEHUM, TEeHETUYEeCKas CBS3b
HEOPraHUYECKUX BEILECTB.



Knaccupukanus XMMHYECKUX peaklUid MO pa3lIW4yHbIM IpU3HAKaM ([0 YUCIy U COCTaBy
YUYaCTBYIOUIMX B PEaKIUH BELIECTB, MO TEIUIOBOMY 3((EeKTy, 0 U3MEHEHHIO CTETeHEH OKUCIICHUS
XMMUYECKHUX 3JEMEHTOB, 110 0OpaTHMMOCTH, [0 YYacTHUIO KaTajlu3aropa). DK30- U 3HJOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopoct xumuyeckod peakuuu. I[loHarne 06 oOpaTUMBIX M HEOOPaTUMBIX
XUMHUECKUX peakuusax. [IoHATHE 0 rOMOreHHBIX U IeTepOoreHHbIX peakuusx. [loHsTue o karamuse.
IlonsTe 0 XMMHUYECKOM paBHOBeCUH. (DaKTOPBI, BIMAIOIIME HA CKOPOCTh XMMHMYECKOH PEAaKLUHU H
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  IEKTPOHHBIH  OalaHC  OKHUCIMTEIbHO-
BOCCTAaHOBUTENBHOU peakuuu. CocTaBlICHUE YPABHEHUM OKUCINTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUN
C MCII0JIb30BAaHUEM METO/1a JJIEKTPOHHOIO OaJlaHca.

Teopuss >IEKTPOIUTHYECKON OUCCOLMALUHU. OJEKTPOJIATBI M HEINEKTPONUTHL. KaThoHBI,
aHUOHBI. MeXaHn3M AMCCOLMAlMM BELIECTB C Pa3IMYHBIMU BUJAMU XHMHYECKOHW cBs3Hu. CreneHb
nucconnanuu. CUIbHbIE U CIIa0bIe 3JEKTPOIUTHI.

Peakuuu umoHHOrOo oOOMEHa. YcCiOBHUS NPOTEKAaHUS pEaKUUi HOHHOrO OOMEHa, IOJIHbIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHHs peakiuil. CBONHCTBAa KHUCIOT, OCHOBAHMW M COJEH B CBETE
MPEACTABICHUI 00 JEKTPOIMTUUECKON aucconuanuu. KauectBeHHbIe peakiiny Ha HOHBL. [loHsTHE O
THJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C MOJAEISAMU KPUCTAUIMUECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAIUIOB
u HeMerawioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHAa HATPHs), HCCIEIOBaHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON peakluu OT BO3JEMCTBUS Pa3IMUHBIX (AKTOPOB, UCCIEOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOLMALMM KHUCJIOT, ILIENo4Yed U coJiel
(BO3MOXXHO MCIIOJIb30BaHME BUIEO MAaTE€pPHUAJIOB), POBEACHHUE ONBITOB, MILIIOCTPUPYIOIUX MPU3HAKH
MPOTEKAHUS PEAKIMii MOHHOTO oOMeHa (0O0pa3oBaHWE OCajKa, BHIICICHHE raza, oOpa3oBaHUE BOJIBI),
OIBITOB, WJUTIOCTPUPYIOLIMX TPUMEPBHl OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX pEAaKUUN (TOpeHue,
peakuuu pasjoKEHUs, COEIMHEHUs), pPACIO3HABAHWE HEOPraHWYECKHX BEIIECTB C IOMOIIBIO
KAaueCTBEHHBIX PEAKLIMH HA MOHBI, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtayibl M MX coeIMHEeHUSA

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTENEHH
okucieHusa. CTpoeHne M (pU3MYECKHE CBOMCTBA MPOCTBHIX BELIECTB — TaJOreHOB. XHMHUYECKHE
CBOWCTBA Ha TMpuMepe xJopa (B3aUMOAEWCTBHME C MeTallaMH, HEMeTaUlaMHd, IIeJI04YaMH).
Xnoposogoposi. CosisiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, MOTy4YeHHe, TpuMeHeHue. JlelicTBue xjiopa
1 XJIOPOBOJIOPO/Ia HA OPTaHM3M UelloBeKa. BakHelmme XJI0pyu/Ipl U UX HaX0XKIECHNUE B IPUPOJIE.

O6mass xapaktepuctuka d31aeMeHTOB VIA-rpynnel. OcCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapaKTepHble cTereH! okucieHus. CTpoeHue U pusnyeckre cBOMCTBa MPOCTHIX BEIIECTB — KUCIOPOAa
u cepbl. ANIOTpomHble MOAU(GUKAIMM KHUCIOpOAa M cepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBosiopoJi, cTpoeHHe, (PU3HUECKue U XUMHUECKue cBoiicTBa. OKCHUIBI Cepbl KaK MpeACcTaBUTEITH
KHCIOTHBIX OKcuJoB. CepHas KHCIOTa, (QU3MYECKHe W XHUMUYECKHe CBoilcTBa (0OmmMe Kak
NPEJCTaBUTEN KJacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMH, JIeXKallle B OCHOBE
MIPOMBIIIJIEHHOTO CIIoco0a Moxy4deHus cepHoi KUcoThl. [IpuMenenue ceproil kuciotel. Conu cepHon
KHCJIOTHI, KaUeCTBEHHAsl peaklus Ha cynabdaT-uoH. HaxoxeHue cepbl U €€ CoeMHeHUI B MPUPOJE.
XUMUYECKOE 3arpsi3HEHUE OKpYXKalollell cpeabl COEOUHEHUSIMH cepbl (KUCIOTHBIE JOXKAH,
3arpsi3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

O6mass xapaktepuctuka »31eMeHToB VA-rpymnmbel. OCOOEHHOCTH CTPOECHUS  aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIEHUS. A30T, paclpoCTpaHeHHE B NMPHUPOJE, (PU3NUECKHEe U XUMHUECKUE
cBoiictBa. KpyroBopoTr asora B mnpupoge. AMMHaK, €ro (QU3MYeCKHe M XHUMHUYECKHE CBOMWCTBA,
nojydyeHue u npumeHenue. Comu aMMOHUS, UX (U3NYECKHE U XMMUYECKHE CBOWMCTBA, IPUMEHEHUE.
KayecTBeHHast peakuuss Ha HOHBI aMMOHHsS. A30THas KHUCIOTa, €€ MoJlydyeHue, (usnueckue u
XMMHAYEeCKHe CBOWCTBa (oOImMe Kak NpeACTaBUTeNs Kilacca KHCIOT M creruduyeckue).
Hcnonp3oBaHre HUTPATOB W COJIEH aMMOHHSI B KaueCTBE MHUHEPAIBHBIX YA0OpeHUN. XUMHUYECKOE
3arpsiI3HEHUE OKPYXKAlOIIEW Cpelbl COETUHEHUSAMH a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHHUE BO3/AyXa,
nmouBsl 1 BosoéMoB). dochop, amnorponHsie Mogudukanuun dochopa, GuznUecKkre U XUMHUESCKHE



ceoiictBa. Okcua docdopa (V) u dochopHas kuciora, GU3HIECKHE U XUMUUYECKHUE CBOWCTBA,
nony4yenue. McnonszoBanue pocdaroB B KauecTBe MUHEPAILHBIX YA0OPEHU.

O6mass xapakrtepuctuka ds1eMeHTOB |V A-rpynnbel. OcOOEHHOCTH  CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTETMEHU OKHUCICHHs. YTJIEpPOA, aUIOTPOIHBIE MOIM(UKAIMK, PACIpPOCTPaHEHHE B
npupoje, (usnueckue M XMMUYECKHe cBoicTBa. Ajncop6buus. KpyroBopor yriepoga B mpupoe.
Oxcuapl yriepoaa, ux (U3MYeCKHe M XMMHUYECKHE CBOICTBA, JEHCTBHE HA JXUBBIC OpPTaHHU3MBI,
NOJy4YeHHe W TMPHUMEHEHHE. DKOJOTHYeCKHe MpoOJeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoma (1V),
TUIIOTE3a I100aJIbHOr0 MOTEIUICHUS KJIMMaTa, MapHUKOBLIA 3(dekT. YronbHas kuciora u e€ coiu, ux
¢dbusznueckue M XUMHYECKHE CBOMCTBa, MOJydyeHHWe U npuMmeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHayasbHbIE TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH,
3TaH, OTHWICH, aleTHJIEH, 3TaHOJ, TJIMLUEPUH, YKCYCHas KucioTa). lIpupoaHble HMCTOYHHKH
yII€BOJIOPOAOB (yroiib, MPUPOIHBINA ra3, HEPTH), TPOAYKTH UX MepepadoTku (OEH3UH), UX pOIb B
OBITY 1 TPOMBIIIEHHOCTH. [oHATHE 0 OMOJOTHYECKU BaKHBIX BEIIECTBAX: JKUPAX, OCIIKAX, YIIIEBOAAX
— M HX POJM B JKU3HHM 4YeloBeKa. MaTepuanbHOE EIMHCTBO OPTaHMYECKUX M HEOPraHUYEeCKHX
COCIMHECHU.

Kpemuuii, ero ¢usnyeckue u XUMUYECKUE CBOMCTBA, MoylyueHUue U npuMmeHenue. CoeanHeHus
KpeMHusi B npupone. OOmue npencrasieHuss o0 okcuae kpemHust (V) m kpemMHueBOil Kuciore.
Cunukatel, UX UCIOJIb30BAaHUE B OBITY, B IPOMBINIICHHOCTH. BaxkHeiline CTpouTenbHbIe MaTepHallbl:
KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. I[IpoGiieMbl ©6€30MacHOTO  HUCIOJIB30BaAHUS
CTPOUTENBHBIX MaTepUaIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHe O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHOW KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX pEaKUWi Ha XJOPHA-MOHBI W HAONIOJEHHE NPU3HAKOB HMX IPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3MUecKue U XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HMX COEIMHEHHH (BO3MOXHO
UCIOJIb30BaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oO0pa3lamMu XJOPUJOB (TaJOr€HUOB),
O3HaKOMJIEHHE ¢ o0pasumamMud cepbl M €€ COCOIUHEHHUSAMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEpPHAJIOB),  HaONIOJeHWE  Tmporecca  OOyrJMBaHMS ~ caxapa  MOJI  JEHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOM KHUCIIOTHI, W3Yy4Ye€HHE XHUMMUYECKHMX CBOWCTB pa30aBIE€HHON CepHOM
KHCJIOTHI, TIPOBEJCHHE KAa4eCTBEHHOW peaknuu Ha cyiab(haT-moH ¥ HaONIOJeHWe NpHU3HaKa e€
NPOTeKaHMs, O3HAKOMJIEHHME C (U3MYECKMMM CBOMCTBaMHM a3oTa, (ochopa M UX COETUHEHUMH
(BO3MOYKHO HCITOJIb30BAHHE BHJEOMAaTEepHasioB), oOpa3laMu a30THBIX U (OCPOPHBIX YIAOOPEHHUIA,
NojlydeHue, coOupaHue, pacro3HaBaHUE U M3Y4YEHUE CBOMCTB aMMHUaka, IIPOBEACHUE KaYeCTBEHHBIX
peaknuii Ha OH aMMOHHS B QochaT-HOH ¥ M3yYeHHE MPHU3HAKOB MX MPOTEKAHMS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW A30THOIM KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BMEOMATEpHAIIOB),
M3ydeHHe MoJeNell KPUCTAUIMYECKUX PEemIeTOK anMmasa, rpadura, QynepeHa, 03HAKOMIICHHE C
IPOIIECCOM  aJICOPOLIMM  PAcTBOPEHHBIX  BEIIECTB AaKTHUBHUPOBAHHBIM YIIEM M YCTPOMCTBOM
MPOTHBOTA3a, IONyYeHHe, COOMpaHWe, pPacro3HaBaHWE W H3YYEHHE CBOWCTB YTJIEKHCIIOTO Tasa,
MIPOBE/ICHUE KAadeCTBEHHBIX pPEaKlMi Ha KapOOHAT M CHJIMKAT-MOHBl M HM3y4YeHHE IPHU3HAKOB MX
NPOTeKaHHs, O3HAKOMJICHWE C  TPOAYKIMEH  CHJIMKATHOM  TPOMBINUICHHOCTH,  peIICHUE
HKCHEPUMEHTAIBHBIX 337124 110 TeMe «BakHel1e HeMeTallIbl U UX COSAUHEHUS.

MeTasiibl M MX COEIMHEHHUS

OOmiast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX IMOJIOKEHHS B
[Tepuoanueckoit cucteMe xumuueckux smemeHToB J[. . MenaeneeBa u ctpoenus aroMoB. CTpoeHne
METaJUIOB. MeTalueckas CBs3b U MeTaJUIMYecKasi KpUCcTalInyeckasl pemeTka. DIeKTpOXUMUYECKUN
psan HampspkeHUH MetauioB. du3mueckue M XMMHUYECKHe CBOMCTBa MerawioB. OOmme crmocoOb!
nojryyeHus MetaiyioB. [IoHATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
CnuniaBsl (CTalib, YyTyH, TIOPATIOMUHUHN, OpOH3a) M MX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[Ilesounsle MeTauibl: nojoxkeHue B Ilepuoandeckoil cucreMe XuMuU4yeckux syieMeHtos 1. .
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJIeHUE B mpupoje. Pu3nyecKkue U XUMHUYECKHUE CBOMCTBA
(na mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCHUIBI HATpHUsS M Kaius. [IpuMeHeHue MelouHBIX
METAJIJIOB U UX COCAUHEHUH.



[IlenouHO3eMENbHBIE METAJIBI MarHuid M KajblMil: mosnokeHue B Ilepuonuueckoit cucreme
xumuueckux daeMeHToB JI. M. MenzaeneeBa, CTpO€HHE HMX aTOMOB, HAXOXIEHHUE B MPUPOJE.
dusnyueckrue U XMMUYECKUE CBOMCTBA MarHus M Kajiblus. BaxHelmme coequHeHns Kaablius (OKCH,
THIIPOKCHU, COH). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nosioxenue B llepumoamyeckoil cucreme xumuueckux adnemeHtoB . .
MenneneeBa, CTpOE€HHE aTroMa, HaXOXJeHUE B mnpuponae. Pu3nueckue M XUMHUYECKHUE CBOWCTBA
ATFOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHA M THUIPOKCHUIA AITFOMUHUS.

Kenezo: nonoxenue B llepuoanueckoi cucreme xumuueckux 3iemeHToB . M. Menaeneesa,
CTPOCHHUE aToOMa, HaxoxkJAeHue B npupojae. Ouznueckue U XMMHYECKHE CBOMCTBA kene3a. OKCUbI,
ruapokcuabl u coin xenesa (1) u sxenesa (1), ux cocras, cBOMCTBA U MMOTyUEHHE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C 00pa3llaMyd METAJUIOB U CIIaBOB, WX (DM3WYECKUMH CBOMCTBAMH, W3y4YeHHUE
pPE3yNIbTaTOB KOPPO3HH METANIOB (BO3MOXKHO HCIIONIB30BAaHUE BHICOMATEPUAIOB), OCOOECHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KaJbIIUS U HATPHUSA C BOJOKM (BO3MOYKHO MCIIOJIb30BAaHUE BUICOMATEPUAIIOB),
HCCTIEZIOBAaHME CBOMCTB KECTKOM BOJIBI, IIpOIlECCa TOPEHUs JKelle3a B KUCIOpoae (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPUAIOB), IPU3HAKOB IPOTCKAHUS KA4YeCTBCHHBIX PEAKIHUKW Ha HOHBI:
MarHusi, Kajablus, alIOMUHUS, IIMHKA, *Kene3a (1) u sxenesa (1), menu (1), HaGnronenue u onucanue
MPOIIECCOB OKpAIIMBaHUS IJIAaMEHH MOHAMU HATPHUS, KaIMs W KaJIbIHSA (BO3MOXHO HMCIOJb30BaHUE
BHJICOMATEPHUAIIOB), HCCIIeIOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATFOMHUHUS W THIPOKCHIA
LIMHKA, pEIIEHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BakHel1e MeTauibl U UX COSTUHECHUS».

XuMHus H OKpYKaloLas cpeaa

BemectBa u Marepuanbl B IMOBCEAHEBHOM >KHM3HU 4eloBeka. be3omnacHoe HCHoJIb30BaHUE
BEILIECTB U XUMHUYECKUX PEakiuid B ObITy. [lepBasi moMoIp mpyu XMMUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYeCcKoe 3arpsi3HEHUE OKpysKarolel cpeasl (MpenenbHas IOMYyCTHMas KOHIIEHTpAlUs
Beulects, ganee — [1JIK). Posnb XxumMuu B perieHnu 3K0J0rH4eCKuX MpooIieM.

Xumuueckuii 3xcnepumenm:

n3y4yeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIE MaTEpUAIbI).

Mescnpeomemnmnuie ceasu

Peanuzarust MeXMIpeIMETHBIX CBsI3el MIPU U3YyYEHUU XUMHUH B 9 KJIacCe OCYIIECTBIISIETCS Yyepe3
UCIIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK U TOHSATHH, SBISIOUIMXCS
CUCTEMHBIMU JIJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TMOHSATHS: HAayYHBIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KJiaccuUKaIus, NepruoIMIHOCTh, HAOMIOACHUE, IKCIIEPUMEHT, MOJICIMPOBAHNUE, U3MEPEHUE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN (D PEKT, TEXHOTIOT S, MaTePHAIIBI.

dusnka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, HU30TOIBI,
PaaNOaKTUBHOCTh, MOJIEKYNA, MEKTPUUECKUN 3apsij, MPOBOJHUKH, MOITYIPOBOAHUKU, TUIEKTPUKH,
(dhoTOdNIEMEHT, BEIIeCTBO, TeJIo, O0O0BEM, arperaTHOe COCTOSTHME BEIIeCTBa, Tra3, pacTBOD,
PacTBOPUMOCTD, KPUCTALTUYECKAs! PEIIETKA, CIUIaBbl, (PU3MUECKUE BEIWYHHBI, SAMHUIIBI U3MEPEHUS,
KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJTHIIE.

buonorus: ¢orocunres, apixaHue, Ouochepa, HIKOCHUCTEMa, MHHEpalIbHBIE YIOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE TMOPOJIBI, MOJIE3HBIE HCKOMAEeMEIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE PE3ybTaThl OCBOEHUS TPOrPaMMbl OCHOBHOT'O 00111ero 00pa30BaHuUs JOCTUTAIOTCS
B X0 OOydeHUss XUMUHU B €AUHCTBE y4eOHOW M BOCIHMTATEIHHOW NEATEIHPHOCTH B COOTBETCTBUU C
TPaJAULIMOHHBIMU POCCUHCKMMH COLMOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWJIaMH K HOPMaMu TMOBEACHHUS W CIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLTUANIM3AINH 00Yy4aIOIIHXCSl.



JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMUXCS PYKOBOJCTBOBATHCS CUCTEMOU
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACIIMPEHHUE OMbITAa JIEATEILHOCTU Ha €€ OCHOBE, B TOM
YHClie B YaCTH:

1) naTpruoTHYeCKOro BOCUTAHMS:

LIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAydYHOMY
HACJICIUIO, TOHUMAHWS 3HAYCHWS XHMHUYECKOH HAyKM B JKU3HH COBPEMEHHOrO OOIIECTBa,
CIOCOOHOCTH BIJIAJIeTh JOCTOBEpHOM HHPOpMAIME O NEepeqoBBIX JOCTIXKEHUAX M OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MUpa U
00I11eCTBa;

2) rpasKIaHCKOro BOCIIMTAHHUS:

MPEACTABICHUS O COIHAIBHBIX HOpPMax M NpPaBWIaX MEXKIWYHOCTHBIX OTHOIIECHUW B
KOJIJIEKTUBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00IIeCTBEHHO TIOJIE3HOM,
y4eOHOMCCIICIOBATEILCKOM, TBOPYECKOWM W JAPYrUX BHUJAAX  JIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTH TpPU BBHIMOJHEHHHM Y4eOHBIX, MMO3HABATENbHBIX 3aj/1ad,
BBITIOJIHCHUM XUMUYECKHX JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHUIO W B3aMMOIIOMOIIM B TMpoliecce 3TOW Y4eOHOIl AesITenTbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE MOBEICHHE U MOCTYIKH CBOMX TOBApPHUILEH C MO3UIIMU HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMHUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU M COCTABIJISIIOIIME OCHOBY JJisi TOHHUMAHMS CYITHOCTH
HAyYHOM KapTHHBI MHpPA, NPEJCTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTUS MPUPOIBI,
B3aUMOCBS351X YEJIOBEKA C IIPUPOJIHOM CPEIOi, O POJIU XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HANpaBlICHHbIE Ha TMOJIYYCHHE HOBBIX 3HAaHUM IO XUMUH,
HEOoOXOMUMBIC JUISI OOBSCHCHHS] HAOMIOJacMBIX TPOIECCOB W  SIBICHUH, IO3HABATEILHOM,
WH(OPMAIIMOHHONW M YHTATENbCKOW KYIbTYpBI, B TOM YHCJIE HABBIKOB CAMOCTOATEIHHOW pabOThI ¢
y4eOHBIMU TEKCTaMH, CIPAaBOYHOW JIMTEPATypOH, JOCTYMHBIMH TEXHUYECKHUMH CpEJCTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHUH;

WHTEpEC K OOYYEHWI0 M TO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M WCCIIEAOBATEIbCKON JESITeNbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH M YPOBHS OOY4EHHS B JaJIbHEHUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHUE TMOCJIEICTBUNA U HEMPHUSITHE BPETHBIX MPUBBIYEK (YIMOTpeOIeHUs
QJIKOTOJISl, HAPKOTUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIIOACHUS TIpaBui O€30MacHOCTH TIpH
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEeaTbHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpPEC K MPAKTUIECKOMY H3yUeHUI0 Mpodeccuii U Tpyia pa3IuyHOro pojia, yBaKEHUE K TPYAY
U pe3yibTaTaM TPYIOBOU JEATEIHHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUI
M0 XMMHUH, OCO3HAHHBIN BBHIOOP MHIWBUIYaTbHONW TPACKTOPUU MPOAOKEHUs 00pa3oBaHUs C YIETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XWUMHHU, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH,
yCIEUTHOW MPOQEeCcCCHOHANIBHON AESITENTbHOCTH W PAa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B IPO(ECCHOHATBLHOM Cpelie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

AKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJAEC KaK HCTOYHHMKY JKHU3HM Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHMS, IOHMMAaHHME IEHHOCTH 3JI0pOBOTO M 0Oe30macHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3UYECKOMY U TICUXHMYECKOMY 3/I0POBBIO, OCO3HAHHE
[IEHHOCTU COOMIONCHUS TpaBUi OE30MAaCHOTO TOBEIEHUS MpH padoTe C BEIMIECTBAMHU, a TaKXKe B
CUTYaIUSIX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJIydaeMble NMPH W3YYCHUU XUMUH, Ui PEUICHHs 3aad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJAHON CPelloH, ISl TOBBIIECHUSI YPOBHS 3KOJIOTHYECKON KYJIbTYPHI,
OCO3HaHUs TIO0ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeH WX PEIIeHUs TOCPEICTBOM



METOJ0B XMMHH, HKOJOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS MM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTanpeaMETHBIX pPE3YyIbTATOB BBIACISIOT 3HAYUMBIC JUIsi  (OPMHUPOBAHUS
MHUPOBO33PEHHUsI OOIleHAyYHbIE MOHATHS (3aKOH, TEOpHUs, NPUHLMII, TUIOTe3a, (akT, CHCTEMa,
MPOIIeCC, IKCIEPUMEHT M JPYroe.), KOTOpbI€ HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
mpeaMeTax U IMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 A3THUX MPEAMETOB (POpMHpPOBATH MPEJICTABICHHUE O
[[EJIOCTHOW HAay4yHOW KapTHMHE MHpa, W YHHUBEPCaJIbHBIC Y4eOHBIC IEHCTBUS (TIO3HABATEILHBIC,
KOMMYHHMKATHBHbBIC, PpEryJISITUBHBIE), KOTOphle oOecneunBarOT (opMHpoBaHHE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHBIE YUeOHbIE JeiCTBUS

Ba3oBble Jjornueckue aeicTBHA:

YMEHUSI UCIOJIb30BaTh NMPHUEMBI JIOTHYECKOTO MBIILICHUS MPU OCBOCHUM 3HAHWI: pacKphIBAThH
CMBIC XMUMHUYECKUX MOHATUH (BBIICIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBATH B3aUMOCBSI3b C
JOPYTUMH TIOHSATHSMH), UCTOJIL30BaTh IMOHATHS I OOBSICHCHHS OTICIBbHBIX (DAKTOB W SIBJICHHIA,
BBIOMpATh OCHOBAHMSI W KPUTEPUH JUIS KIACCH(PUKALUU XUMUYECKHMX BEIIECTB U XHUMHUYECKHX
peakiuii, yCTaHaBIMBaTh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXAY OOBEKTAMH H3y4Y€HHUs, CTPOUTH
JIOTUYECKHE pacCyxkIeHus (MHIyKTUBHBIC, [EAyKTHBHBIC, [0 aHAJOTWH), JAeNaThb BBIBOABI U
3aKJTIOYCHUS;

YMEHHE MPUMEHSATh B IMPOLECCe MO3HAHMS TMOHATUS (MpPEeIMETHbIE M METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, MWCIOJIb3yeMble B XUMHHU, MPEoOpPa3OBBIBATH IIHPOKO
MpPUMEHSIeMblEe B XHMHUU MOJCJIbHBIE MPEJICTaBICHUS — XUMHYECKHH 3HAK (CHMBOJ JJIEMEHTA),
XUMHYecKas (GopMyiia U ypaBHEHHUE XUMHUYCCKOW PEaKIMU — MPU PEHICHHH YIeOHO-TT03HABATEIBHBIX
3a/1a4, ¢ y4€TOM 3THX MOJEIbHBIX MPEACTABICHUI BBISABIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKNA M3Y9aeMBIX OOBCKTOB — XMUMHUYCCKUX BEIICCTB U XUMUYCCKUX PEAKIUi, BBISBISITH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHBIE CBA3M U MPOTHUBOPEUMS B HU3Y4YaEMBIX MpoLeccax M
SIBJICHUSIX.

basoBble ucciienoBare/ibCKie JeHCTBUA:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KAU€CTBE MHCTPYMEHTA TMO3HAHUS, a TAKKE B
KAauecTBE OCHOBBI JUIsi (DOPMHUPOBAHHS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYKJICHUH;

MpUOOpEeTeHHEe OMbITa M0 IUIAHUPOBAHUIO, OPTaHM3AIMM M MPOBEICHUI0 YUEHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOJI0JIaTh 3a XOJOM IIPOLECCa, CaMOCTOSITEIIbHO INPOTHO3UPOBATH €0
pe3ynbrat, (opMmynHpoBaTh 0000IIEHHS ¥ BBIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTUET O MPOJIesIaHHOM padoTe.

Padora ¢ undopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATh W HHTEPIPETUPOBATh WH(DOPMAIMIO PA3TUYHBIX BUIOB U
dbopM TpeNCTaBICHUS, MOJNy4aeMyl0 M3 pPa3HBIX HCTOYHHKOB (HAYyYHO-TIOMYJSpHAs IUTEparypa
XUMHUYECKOTO COJIEpP)KaHUs, CIPaBOYHBIC MOCOOMs, pecypchl MHTepHETa), KPUTUYECKH OIICHHBATh
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHHE TPUMEHSATh Pa3IudYHbIE METOIBl W 3aMpoChl MPU TOUCKE M OTOOpe mHbOpManuu u
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JUIS BBIMIOJHEHUs Y4E€OHBIX U TMO3HABATENbHBIX 3a/1a4
onpeAeNéHHOro THIa, NpUoOpeTeHre onblTa B 00JacTH HCIOJIB30BaHUS HMH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJIEHUE KYyJIbTYpOM aKTUBHOTO MCIOJb30BAaHUS Pa3IUYHBIX
MTOMCKOBBIX CHUCTEM, CAaMOCTOATEIILHO BBHIOMPATHh ONTUMANBbHYIO (hOpMY mpencTaBieHuss HHGOPMAIHT
U WJUTIOCTPUPOBATH peEIllaeMble 3a7aud HECIOXKHBIMH CXEMaMH, AWarpaMMaMu, IPYTrUMH GopMaMu
rpauKy ¥ UX KOMOMHAIUSIMU;

YMEHHE WCIONIb30BaTh M aHAIM3UPOBATH B Ipollecce YYeOHOM U HCCIEI0BATEIbCKOM
NEeSTeIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOT0 XO034HWCTBAa U TPaHCIOpTa Ha
COCTOSIHHE OKPY’KAIOLICH IIPUPOAHON CPEMBI.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

yYMEHHUS 337aBaTh BOMPOCH! (B X0Je AUaiora U (Wiu) AUCKYCCUH) MO CYIIECTBY OOCY>KIaeMou
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOJHEHHUSI PEATIOKEHHOM 3a/1a4u;



YMEHHS TPEJCTABIATh MOJTYYCHHBIE Pe3yJibTaThl MO3HABATENbHON NEATEIbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaxX; JeJaTh MPE3CHTALMI0 PE3YJIbTAaTOB BBIMOJIHEHUS XUMUYECKOIO 3KCIEPUMEHTA
(;1abopaTtopHOro ombiTa, Ja0OPaTOpHOM pabOThI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

yMeHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I103HABaTEIbHOW U
HCCIIeIOBATEILCKON JIEATEIPHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4&Ta OOIIMX
MHTEPECOB M COTJacOBaHMS MO3UIUN (00CYyXIeHus, OOMEH MHEHHUSMHU, «MO3TOBBIC IITYPMBI»,
KOOPJMHAIIMS COBMECTHBIX JCHCTBUMU, ONMpeNeiIeHUE KPUTEPUEB MO OIEHKE KauecTBa BBIMOJIHEHHOM
paboTHI U ApyTHE).

PeryasiTuBHble yHHUBepcaJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHUE CaMOCTOSITEIBHO OMpPEACNATh LEIU JEATeIbHOCTH, IUIAHUPOBAaTh, OCYILECTBIATD,
KOHTPOJIHMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENLHOCTb, BBIOMpaTh Hanbosee
s (heKkTHBHBIE CIIOCOOBI pelleHus yUYeOHBIX U TO3HABATENBHBIX 3a7a4, CAMOCTOSTEIHLHO COCTABIISTH
WIH KOPPEKTUPOBATH MPEAJIOKEHHBIM aJIrOpUTM JCHCTBUI TpPU BBINOJHEHUU 3alaHUi ¢ y4ETOM
MOJIyYeHUSI HOBBIX 3HAHMM 00 H3ydyaeMbIX OOBEKTaxX — BEIIECTBAX W PEAKUHUAX, OILICHUBATh
COOTBETCTBHE IMOJYUEHHOTO pe3yJibTaTa 3asBJICHHOH 1€, YMEHUE HCIOJIb30BaTh M aHAIU3UPOBATH
KOHTEKCTBI, MIPE/JIaraeMbl€ B YCJIOBUU 3aJIaHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX PE3yJbTATOB [0 OCBOCHHUIO 00s3aTEIBLHOTO  COACPIKAHWS,
YCTaHOBJICHHOTO  JaHHOW  (enepanbHOl  pabodeld  MporpaMMol,  BBIACNSIOT:  OCBOCHHBIC
00yJaroMMMUCST HayYHbIC 3HAHUS, YMCHHS U CIIOCOOBI JACUCTBHIA, crienu(UUECKUe sl TPEIMETHOU
obnactu «XUMHUS», BUIBl JAEATEIHLHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEpIpEeTaluu,
PeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX H HOBBIX CHUTYAITHIX.

K koH1y 00y4yenus B 8 kjiacce mpeaMeTHbIEe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:

® PpACKpbIBATh CMBICII OCHOBHBIX XUMHUYECKHX TIIOHATHA: aTOM, MOJIEKYJa, XUMHUYECKHI
3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh (OJHOPOAHAS WM HEOJHOPOJIHASA),
BAJICHTHOCTh, OTHOCHTEJbHAsT aTOMHAasi M MOJICKYJsipHAs Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIDHAsI Macca, MAaccoBasi A0JS XUMUYECKOIO 3JIEMEHTa B COCUHEHUHU, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJb, JIEKTPOOTPUIIATEIIHHOCTD, CTENIEHb OKUCIICHHUS,
XUMHUECKas peakius, KiacCuPHUKAIUs peakIHii: peakluud COEJAUHEHUs, pPEeaKIHH
pa3NioKEeHUs, peaKIMy 3aMeIIeHUs, peakIiu o0OMeHa, 9K30- M JSHJIOTEPMHUUECKHE PEaKIINH,
TerioBoM 3¢ (deKT peakuuu, sSIpo aroma, dIEKTPOHHBIM CIIOM aToMa, aTOMHAas OpOUTab,
paauyc aToMa, XMMHYECKas CBSI3b, MOJIIPHAS M HEMOJSpHAas KOBAJICHTHAs CBSA3b, MOHHAsS
CBSI3b, HOH, KATHOH, aHHOH, PacTBOP, MAacCOBast J10JIsI BelIeCTBa (MPOIICHTHAs KOHILIEHTPALINS)
B PacTBODE;

® JIUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKUX MOHATUN U MPUMEHSATH 3TH MOHATUSA
MIPU OTIMCAHUH BEIIECTB M MX MPEBPAIICHUH;

® ICIIOJIb30BaTh XMMHUYECKYIO CHMBOJUKY JJISi COCTaBIeHHUS (OPMYJ BEIIECTB U YpaBHEHHIA
XUMHUYECKUX PEAKIUH;

® OMNpeAeNsITh BAJICHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCIWHEHUSX, CTEIICHb
OKWCJICHUSI DJIEMEHTOB B OWHApHBIX COCIMHEHMSIX, NPHHAMICKHOCTh BEIIECTB K
onpeAenEéHHOMY KJIaccy COeTMHEHUH Mo (GopMyinaM, BUJ XUMHUYECKON CBS3H (KOBaJCHTHAS U
WOHHAs) B HEOPTaHUYECKUX COCTMHECHHSIX;

e packpbiBath cMmbich Ilepuoguyeckoro 3akona J[. WM. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHMMAaHUE TMEePUOJANYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHX OJJIEMEHTOB OT HUX
nooxkenus B [lepuonnueckoit cucteme, 3aKOHOB COXPAHEHUST MacChl BEIECTB, MOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHA ABOTaIpo;

® ONUCHIBATh U XapaKTepu3oBaTh TabnnuyHyo Gopmy [lepuonnyeckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3iMyaTh MOHITHS «TJIaBHAs MOArpymmna (A-Tpymmna)» U «1o0o4YHasi HOArpyIna
(b-rpymnma)», Manble U OOJBIINE MEPUOBI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
tabmune «llepmoamueckass cuctema xumudeckux odnaemeHtoB J[. WM. MengaeneeBay ¢



YHUCIOBBIMU XapPaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
A1pa, 00IIee YUCIIO AIEKTPOHOB U PACIIPEIeIIEHUE UX 0 AIEKTPOHHBIM CIIOSIM);
KJ1accu(UUUpPOBaTh XUMHMUYECKHE 3JEMEHTbl, HEOPraHHMYeCKUE BEIECTBA, XUMHUYECKHUE
peakiyH (1Mo YUCIly U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIULIOBOMY 3D (DeKTy);
XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIJIACCOB,
IIOATBEPKIas OIHUCAHHUE IIPUMEpPaMU MOJIEKYJSIPHBIX YPaBHEHHMM COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKLIM;

IIPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTHM OT MX KAaueCTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XMMUYECKUX IPEBPALIEHUI B PA3JIMYHBIX YCIOBUSAX;

BBIYHCIIATH OTHOCUTEJBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO JOJIIO
XMMHYECKOI'0 3JIEMEHTa M0 (OopMyJie COEIUHEHHUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEaKInH;

IIPUMEHATh OCHOBHBLIC OIICpallun MBICITATEIBHON JCATCIIPHOCTH — aHaJIM3 MW CHHTE3,
CpPaBHCHHUC, 0606H_[6HI/IG, CUCTCMAaTU3aluro, KJ'IaCCI/I(bI/IKaI_II/IIO, BBIABJICHHUC IIPUYHUHHO-
CICACTBCHHBIX CBs3CH — AJiL U3Y4YCHUA CBOICTB BCIICCTB M XHMHYCCKHX peaKuHﬁ,

€CTECTBEHHO-HAyUHble METOJbl IMO3HaHUS — HaOJIOJeHUEe, HU3MEpPEHHEe, MOJAEIUPOBAHMUE,
SKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

cllefloBaTh ~ IIpaBMJaM  MOJb30BaHMUA  XHMHYECKOM  mocyno UM 1a0opaTOpHBIM
o0opyJOBaHUEM, a TaKKe IpaBUjaM OOpalleHHUs C BELIECTBAMU B COOTBETCTBUM C
UHCTPYKLUUSMU IO BBIIOJHEHUIO J1a0OpaTOPHBIX XMMHMYECKUX OINBITOB IO MOJIYYEHUIO U
coOMpaHMIO Ta3000pa3HbIX BELIECTB (BOJOPOJIA U KUCIOPOAA), IPUTOTOBIECHUIO PACTBOPOB C
ONpeACIEHHON MAacCOBOM J0JIE pacTBOPEHHOTO BENMIECTBA, IUIAHUPOBATH M MPOBOJMTH
XUMUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENIOYEH U KUCIOT € MOMOIIBIO
WHIUKATOPOB (JIaKMYC, (heHONPTATICHH, METUIIOPAHK U JPYTHUE).

K koH11y 00y4eHus B 9 kjacce rnpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATHUH: XHUMHUYECKHUH SJIEMEHT, aToM,
MOJIEKYJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
3IEKTPOOTPULATENBHOCTh, CTETIEHb OKUCIICHHS, XUMHUYECKasi peaklusi, XUMUUYECKasl CBSA3b,
TEIUIOBOM  3(QQEeKT peakuuu, MOJb, MOJSIpHBIM O00BEM, pacTBOp, OJIEKTPOIUTHI,
HEDJIGKTPONIUTHI,  AJNEKTPONUTUYECKAs]  JUCCOLMAIIMSA, PEaKIMH HOHHOTO  OOMEeHa,
KaTajau3aTop, XHUMHUYECKOE€ paBHOBecHE, OOpaThuMble U  HeoOpaTHMble  PpEeaKlMH,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIUH, OKHCIHUTENb, BOCCTAHOBUTEINb, OKHCICHHE U
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEpPHOCTb, XUMHUYECKasl CBsA3b (KOBAJIEHTHAs, MOHHAs,
METaJlJIYecKasi), KpHUCTaUIMYecKas pemerka, KOppo3us METaJUIOB, CIUIaBbl, CKOPOCTb
XUMHUYECKOHM peakiuu, npenenabHo aonyctumas konuentpauus [1/IK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMUYECKUX MOHATHA U TIPUMEHSTh 3TU TTOHSITHS
MIPU ONMKMCAHUM BEIIECTB U X MPEBPAIICHUM;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY ISl COCTaBJI€HMsI (POPMys BELIECTB M YpaBHEHMI
XUMHYECKUX PEAKIIUIL;

OMpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUUYECKHX 3JIEMEHTOB B COEAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K OMPEIEIEHHOMY KJIacCy COEIMHEHHI MO
dbopmynaM, BHUJ XUMHUYECKOW CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUTMYECKas) B
HEOPTaHMYECKUX COEAMHEHUAX, 3apsA] MOHA M0 XUMHUYECKOU (opMylie, XapakTep Cpelsl B
BOJHBIX PAaCTBOpaX HEOPraHWUYECKHX COCIUHECHWM, THUMN KPHUCTAUITMYECKON PEHIETKH
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMmbich [lepronnueckoro 3akona JI. M. MenaeneeBa U 1€MOHCTPUPOBATH €r0
MMOHMMAaHME: OINHUCHIBATh U XapaKTepu30BaTh TabmuuHyto ¢opmy Ileproanueckoit cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3inuaTh TOHATUS «IJIaBHAs moAarpynmna (A-rpynma)»
«mmobounass moarpynmna (b-rpynma)», wambie u  OOJbIIME TEPHOIBI, COOTHOCHTH
0003HAYCHHS, KOTOphIE HMEIOTCI B TMEPUOJUYECKOM  TaOiMie, C  YHUCIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] sjpa, oodiee



YUCJIO JJICKTPOHOB M pacHpeliesieHue WX IO JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUH B Ipeenax MallbIx
MIEPUOJIOB U TJIABHBIX MOJTPYIII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

KJacCu(UIUPOBaTh XUMHUYECKHE 3JEMEHTBI, HEOPraHHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakiuu (1o YHCIy U COCTaBY YYaCTBYIOLIMX B PEAKIIMU BEIECTB, IO TEIIOBOMY 3 (eKTy,
110 U3MEHEHHIO CTETIeHEN OKHUCIICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATh) OOIIME U CHCHU(PHUECKUE XUMUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOATBEPKJIasi OMUCAHHWE NPUMEPaMH MOJIEKYISIPHBIX W HOHHBIX
YpaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTAaBJIATh YPAaBHEHHUS DJIEKTPOJUTHYECKON JMCCOLMALMU KHUCIIOT, ILEJIOYEH U CoJeH,
MOJTHBIE M COKpAIIEHHbIE YpaBHEHHs peakIUii MOHHOTO OOMEHa, YpaBHEHHUS pPEaKLuH,
MOATBEPKIAIOIIUX CYHIECTBOBAHUE T'€HETUYECKOW CBSI3M MEX]Yy BELIECTBAMH Pa3IMYHBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIMl  MOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO 0ajaHca ITUX PeaKIuii;

IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXHOCTU
MPOTEKAHUS XUMHYCCKUX TPEBPAIICHUN B PA3INIHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHUYECKOT0 AJIEMEHTa 1o (opMylie COeIMHEHHUsI, MACCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINH;

coOJIIOAaTh MpaBuja MOJIb30BaHUS XMMHUECKON MOCYA0N U 1a00paTOpHBIM 000pyA0BaHUEM,
a TaKKe IpaBWiIa OOpalleHMs C BELIECTBAMH B COOTBETCTBHUM C HHCTPYKLUHSIMH I10
BBITIOJTHEHUIO JTA0OPATOPHBIX XMMHUYECKHUX ONBITOB IO TMOJYYEHHIO U COOMpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIIEKUCIIOTO ra3a);

MPOBOANTh PEAKIUHU, MOATBEPKAAIONINE KAYeCTBEHHBI COCTaB pa3UYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOPUI-, OPOMUA-, HOAUA-, KapOoHaT-, ¢hocdar-, cCUIUKaT-,
cynbdar-, THUIPOKCUA-UOHBI, KATHOHBl aMMOHHUS W HOHBl H3YYEHHBIX METaJUIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUUECKUX BEIIECTB;

MPUMEHITh OCHOBHBIE OIEpallii MBICIUTENBHON JEsITeNIbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHHUE, 0000IIeHNEe, CUCTEMATH3aUIO, BBIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBS3EH —
JUIL U3yYeHHs] CBOMCTB BELIECTB M XMMMYECKMX pPEaKLUH, eCTECTBEHHO-HAyUYHbIE METO/bI
MO3HAHUS — HAONIOZEHWE, HU3MEpEHHe, MOJEIUPOBAHUE, HKCHEPUMEHT (peajbHbli Hu
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m HpOrpAMMES Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTl/l‘lCCKl/le 06pazoBaTeIbHbIE
padoThbI padoThbI pecypesi
Pa3jnen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS 5 5 bu6nmorexa [IOK
' Y NIPAKTUYECKOMN JICSATCIBHOCTH YEIIOBEKa https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
1.2 BemiecTBa 1 XUMHYECKHE PEAKITUN 17 1 hitps://m.edsoo.ru/7f41837¢
Uroro no pazneny 22
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
bubnunoreka LIOK
2.1 Boznyx. Kucnopon. ITonsitue 06 okcunax 6 1 hitps://m.edsoo.ru/7f41837¢
bubmmoteka IIOK
2.2 Bonopona.Ilonsitue o Kucinorax u comusx 8 1 hitps://m.eds00.ru/7f41837¢
bubnmorexa LIOK
2.3 Boga. PactBopsl. [lonsiTHe 00 OCHOBaHUSIX 5 1 1 hitps://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACChI HEOPTAHUYECKUX 11 1 1 bubmuoreka [IOK
' COEIMHEHHUI https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCIUTENLHO-BOCCTAHOBHTEIbHbIE PeaKIuu

31 cntrona mmscone oneventon L1 g BuSmaorexa LIOK
T https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue aroma
32 Xumudeckas cBa3b. OKHUCIUTEILHO- 8 1 bubnunorexa LIOK
' BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/7f41837c
Uroro no pazaeny 16 bubmorexa [IOK

https://m.edso0.ru/7f41837¢c
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but6mmoreka [IOK

Peseprioe Bpews 0 https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
9 KJIACC
KoanyecTBo 4yacoB DJIEKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne ni/n NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3nes 1. BemecTBo U XMH4YecKHe peakiun
11 [loBTOpEeHue u yrioyOnenue 3HaHUN 5 1 Bu6moteka [JOK
' OCHOBHBIX pa3JIesioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [IOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M X cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 5 1 bubmuoteka [IOK
' anemeHToB VIIA-rpynmebl. ["anorens https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Bubnmorexa [[OK
2.2 snemeHTOB VIA-Tpynmel. Cepa u eé 7 hitps://m.eds00.ru/7f41a636
COCIMHEHUS — :
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 1;36:_71;;:6;1(%2};/7 412636
COeTUHCHUS pS.//m. :
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX Bubsmorexa IIOK
2.4 snemMeHToB |VA-rpynnsl. Yriepoa u 9 1 2 httos://m.edsoo. ru/7f41a636
KPEMHHI U UX COCTMHEHHUS RS '
Hroro no pasneny 28

Pa3gen 3. MeTaaabl M HX COeTUHEHU A
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. but6mmoreka [IOK
31 Obmwe cBojicTBa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
3.2 Baxueiime MeTamisl 1 UX COSIUHEHUS 13 1 hitps://m.eds00.ru/7f41a636
Hroro no pazueny 17
Pasnen 4. Xumus u okpyxamonas cpeaa
bubnunoreka LIOK
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 6 1 https://m.edso0.ru/7f41a636
Htoro no pazneny 6
Pe3epBHOE Bpems 0 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KoJunyecTBo 4yacoB Mara JJIeKTPOHHBbIE LM (PPOBBIE
n/_n Tema ypoka Beero KonrTpoabubie IIpakTuueckue w3yseHus o0pa3oBaTe/bHbIE
padoThI padoTsI pecypcbl
1 [Ipeamer xumun. Posb XuMuu B KU3HH 1 03.09.34 bubnnorexka [JOK
yesoBeka. Tena U BelecTsa https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
2 ITonarue o MeTogax MO3HAHUSI B XUMHHU 1 05.09.24 hitps://m.edsoo.ru/ff0d227e
[TpakTnueckas padota Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUU U MPUEMBI 1 1 10.09.24 bubmuoreka [JOK
obparteHus ¢ 1a00paTOPHBIM R https://m.edsoo.ru/ff0d23dc
000py/T0BaHUEMY
4 Yucteie BemecTBa U cMecu. CIocoObl 1 12.09.24 bu6mmoreka [JOK
paszencHus cMecei o https://m.edsoo.ru/ff0d26ca
5 [Tpaktuueckas padora Ne 2 «Pa3nenenue 1 1 17.09.24 bubmuoreka [JOK
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cMecel (Ha mpuMepe OYMCTKU TTOBAPEHHOMN
COJIN)»

https://m.edsoo.ru/ff0d28c8

6 ATOMBI 1 MOJIEKYJIBI 19.09.24 EE/'[IS;I:I;I/?YTLE:E%E;(%?’IS/ffO d2a6e
7 XHUMHYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 24.09.24 bubnuorexa [JOK
XUMHYCCKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIC BEIIECTBA 26.09.24 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
bubnuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 01.10.24 https://m.edsg.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Er6morexa [IOK
10| Xmariccka Gopuyma, Banerrroors 031024 p i oo tfodzeae
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Er6morexa [IOK
1l | Xmariccxas Gopuyma, Banerrroors 81024 i oo uttons2sc
12 OTtHOocHUTeNnbHAs aTOMHAs Macca. 10.10.24 bu6mmoreka [IOK
OTHOCHUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d61c6
13 MaccoBas 10511 XMMUYECKOTO 3JIeMEHTa B 15.10.24 bu6mmorexa [IOK
COE/IMHEHNUHU https://m.edsoo.ru/ff0d350c
14 KonuuecTso BewmecTsa. Monb. MosnsipHas 17.10.24 bubnuoreka [IOK
macca https://m.edsoo.ru/ff0d5230
15 ®duU3NYeCcKue U XUMUYECKUE SIBJICHUS. 22.10.24 bu6mmorexa [IOK
XuMHUYECKasi peaKIus https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky n ycroBus MPOTEKAHUS 24.10.24 bubnnoreka [JOK
XUMHUYECKHUX PEeaKITHid https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHUs1 MacChl BEIIECTB. 05.11.24 bubnmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
18 E:;?:CZEZH;I: ;;;;::;ﬁ; N 071124  DubmiorexaIOK
N https://m.edsoo.ru/ff0d5708
peakuit
Berarcnenus: KoJIM4ecTBa, MacChl
19 BEIIECTBA IO ypaBHeHI/IHM, XUMHUYECKUX 12.11.24 Eubmorexa LIOK

peaKuuit

https://m.edso0.ru/00adb33c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/00adb33c

Knaccudukanmst XaMUYECKUX peaKiinii

bu6mmoreka [IOK
20 (coenMHEHUs, PA3IOKCHHUS, 3AMCIIICHHS, 14.11.24 https://m.edsoo.ru/f0d334
oOMeHa)
2 mumcioneier, Ocoduenme 101124  Bubmorera IOK
: . o https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3SHAaHUI
29 KoHntpoinbnas pabora Nel mo teme 2111.24 bubmuorexa [JOK
«BeriecTBa 1 XUMHYECKUE PEAKIIUN o https://m.edsoo.ru/ff0d4290
23 AN iogf;ii: o 261124  Pnomorexa lIOK
poZ p " https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
2 | wnonopos (peakuumm okucHemis, 281124  Dubmoreia LIOK
PO (PCaKil ’ " https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
25 sabopuropn » mpowmmenmot 031224 ~ BuOmorexa LIOK
: T https://m.edsoo.ru/ff0d497a
[IpumeHneHnue Kuciopoa
26 nommme o repoxmmeoRon spamery 051224 ~ BuOmorexa LIOK
’ T https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUYECKHIX PEAKITHIX
21 Sapwmenic soyie, crocoos e 101224 ~ Bubmorera IOK
’ T https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
28 lonyaenme n cobmpanme scropota 121204 | Bibmorexa LK
N ’ T https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY
29 Bonopox — anemeHT u npocroe 17.12.24 bubnmoreka [JOK
BerecTBo. HaxoxieHue B mpupo/ie T https://m.edsoo.ru/ff0d4dd0
30 dusnvecKkue U XMMUYECKUE CBOMCTBA 19.12.24 bubmuoreka [JOK
Bojtopoa. [IpiMenenue Bogopoa A https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
31 [ToHsTHE O KUCITOTAX M COJISIX 24.12.24 https://m.eds00.ru/ff0d50d2
32 CriocoOsbI MoTy4eHus BOAOPO/ia B 26.12.24 bubnmnoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0
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[TpakTrueckas padota Ne 4 o Teme

bu6mmoreka [IOK
33 «[lonydyenue u co?npaHHe BOJIOPO/IA, 14.01.25 hitps://m.edsoo.ru/ff0d4f42
H3YYEHUE €TO CBOMCTBY
. N bu6mmoreka [IOK
34 MoutsipHbIii 00bEM Ta30B. 3aKOH ABOTaIPO 16.01.25 https://m.edsoo.ru/ff0d542e
Beruucnenus o0b€ma, KOJTUYECTB
35 BemecCTJ;:; 1“8.3;.) ioeer?)’ H??];ICCT?-ICOM?/ 21.01.25 bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA MK 00BEMY
36 fﬁé‘éﬁiﬁiﬁ’éé’fﬁiﬁf wa ocroBe 3aK0Ka 230125  Dubmoreka LIOK
! . R https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
37 duznyeckne 1 XMMUYECKHEe CBOMCTBA 28.01.25 bu6mmoreka [IOK
BOJIBI o https://m.edsoo.ru/ff0d587a
38 CocraB ocHoBanwuii. [TonsTue 06 30.01.25 bubnuorexa [JOK
UHIAKAaTOpax e https://m.edsoo.ru/ff0d59e2
3 ouscomenme pactsopm. Mactosan 040225 | Bubmorexa LIOK
i A https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
40 «[IpuroTtoBiieHHE PACTBOPOB C 06.02.25 bubnuoteka [JOK
orpeIeIEHHON MacCOBOM JI0MEH R https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
a1 Kontponbnas padota No2 no teme 11.02.25 bubnuoteka [JOK
«Kucnopoa. Bomgopon. Bomay o https://m.edsoo.ru/ff0d6342
42 Oxkcupsl: cocTaB, KiaccupuKaus, 13.02.25 bu6nmoreka [JOK
HOMECHKJIaTypa T https://m.edsoo.ru/ff0d664e
43 A ooHOBMBIX 1 aMOTCpREX 18.02.25  Dubmuorexa IIOK
’ R https://m.edsoo.ru/ff0d664e
OKCHJIOB
44 OcHoBaHWusI: cOCTaB, Ki1accuduxarms, 20.02.25 bubmuoreka [JOK
HOMECHKJIaTypa T https://m.edsoo.ru/ff0d67ca
45 [Tonmy4yeHue u XUMHYECKUE CBOMCTBA 25 02.95 bubnnorexka [JOK
OCHOBaHUH o https://m.edsoo.ru/ff0d67ca
46 Kucnotsl: cocras, kinaccuduxarmus, 27.02.25 bubnmoreka [JOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
47 [Tonydyenune nu XuMHYECKHE CBOMCTBA 04.03.95 bubnuorexa [JOK
KHCJIOT o https://m.edsoo.ru/ff0dfee2
48 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI 06.03.25 bubnmoreka [JOK
MOJyYEHHUs, XUMHYECKUE CBOMCTBA T https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
49 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 11.03.25 bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTraHUMYECKUX o https://m.edsoo.ru/00ad9b7c
COCIMHEHUI)
50 ['enernueckas cBsA3b MEXKIY KilacCaMU 13.03.25 bubnnorexa [JOK
HCOPraHUYECKUX COETUHEHUI o https://m.edso0.ru/00ad9a50
. bubnuorexa [JOK
51 O06o001IeHre U CUCTEMAaTH3alUs 3HAHUH 18.03.25 https://m.eds00.ru/00ad9ch?
2| "Ongane wmetms neopramcon 200325  Dubmorera LIOK
. P R https://m.edsoo.ru/00ad9%ela
COCAUHCHMI
S| smmmrscoran snewenron, Homnc 010425  bubmorexa LIOK
) o https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 2JIEMEHTOB
S0 oo nmscouns sneemon LU 030425 ~ Bubmorexa LIOK
T o https://m.edsoo.ru/00ada52c
MengeneeBa
bu6nmoreka [JOK
> Teproet, rpyriel, MOATPYIITE! 08.04.25 https://m.edsoo.ru/00ada52c
56 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIZIEP. 10.04.25 bubnuoteka [JOK
N3oromsl T https://m.edsoo.ru/00ada342
CrtpoeHnue IeKTPOHHBIX 06Vonoqe1< aTOMOB Butmiorexa [IOK
57 sanemeHToB llepuoguueckoit cuctemsr /. 15.04.25 )
https://m.edsoo.ru/00ada6bc
N. MenneneeBa
XapakTeprucTUKa XUMHIECKOTO dMeMeHTa Bubmorexa [OK
58 1o ero noJyioxxeHuto B [lepnoanueckoit 17.04.25 ]
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneera
59 3nauenwne [lepuogudeckoro 3akoHa st 92.04.95 bu6mmoreka [IOK

pa3BuTUs HayKu U npaktuku. 1. M.

https://m.edso0.ru/00ada96e



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada96e

MenneneeB — y4EHBIN, IEJATOT U
Ipak TaHUH

DIEKTPOOTPULIATEIBHOCTh AaTOMOB

. bubmuorexa [JOK
60 XUMHUYECKHX AieMeHTOB/ Beepoccuiickas 1 24.04.25 https://m.eds0o.ru/00adaah8
npoBepoyHas pabora
bubmuorexa [JOK
61 Honnas xumuueckast cBsizb 1 29.04.25 https://m.eds00.ru/00adac34
62 KoBanenTHas noJisipHasi ¥ HeNMoJspHas 1 29.04.25 bubmuorexa [JOK
XMMHYECKast CBSI3b T https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
63 CreneHb OKUCICHUS 1 06.05.25 https://m.eds0o.ru/00adae28
OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
64 peakiuu 1 08.05.25 https://m.edsoo.ru/00adb076
bubmuorexa [JOK
65 OKUCIUTENU U BOCCTAHOBUTEIU 1 13.05.25 hitps://m.eds00.ru/00adb076
66 ?661\;)66'1'115;1/;)6611;11/10; atosts, Xeniriookat 1 15.05.25  Dubmmorexa LOK
" ’ e https://m.edso0.ru/00ad9ch2
CBSI3b
67 KonTtponbHnas padora Ne4 o teme 1 1 20.05.25 bubnnorexka [JOK
«CtpoeHne aroMa. XMMHUYECKasi CBSI3b» I https://m.edsoo.ru/00adb486
68 O06o01eHre U cucTeMaTr3alys 3HaHUH 3a 1 22 05.25 bubmuorexa [JOK
Kypc 8 Kiacca T https://m.edsoo.ru/00adaab9
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5
I[TPOTPAMME
9 KUIACC
Ne KoanuecTBo yacoB Jara JJIeKTPOHHBbIE U(PPOBHIE
H/'H Tema ypoka Beero Koutpoasnubie IIpakTnyeckue I o0pa3oBaTe/bHbIC
padoThl padoThl pecypcbl
| | Dot Do | 9% Bismorea oK
T https://m.edsoo.ru/00adb59e
MenneneeBa
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 1 05.09.24 bubnmoreka [JOK

XUMHUYCCKHUX 3JIEMCHTOB IIEPBBIX TpéX

https://m.edso0.ru/00adbh6b6



https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00ad9cb2
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TIEPHOJIOB

3 Kiaccudukamnus 1 HOMEHKIaTypa 10.09.24 bu6mmoreka [IOK
HEOPTraHUYECKUX BEIICCTB o https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUYECKOI CBSI3U U THUIIBI 12.09.24 bubmuorexa [JOK
KPUCTAUTHIECKHUX PEIIETOK o https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5 «[ToBTOpEHUE U yrioyOiaeHNe 3HAHHIA 17.09.24
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Knaccudukanmsi XuMHUUECKUX peaKInid 19.09.24 bu6mmoreka [IOK
10 Pa3IMYHBIM [TPU3HAKAM T https://m.edsoo.ru/00adbcb0
;| ommee oo e pwonzs | BGOSR 0K
’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHIX
[ToHsATHE 0 XUMHYECKOM PAaBHOBECHH.
@DaxTOopHl, BAUSIOLUIINE HA CKOPOCTh bubnnorexa [HOK
8 o 26.09.24 )
XMMHAYECKON PEaKIK U MOJI0KEHUE https://m.edso0.ru/00adc28c
XUMHYECKOTO PABHOBECHS
9 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 01.10.24 bubnuoteka [JOK
peakuuu o https://m.edsoo.ru/00adcade
Teopus dIEKTPOTUTUYECKON
10 mucconuanyu. CUIbHBIE U CIa0bIe 03.10.24 ﬁﬁﬁ/ﬁeﬁigﬁloo(’;{ dcd6s
ANEKTPOJIUTHI
. bubmuorexa [JOK
11 HNonnble ypaBHEHUS peakIuit 08.10.24 hitps://m.eds00.ru/00add448
12 fﬁ;ﬁfﬁﬁﬁ?ﬁiﬁ o omexTpOmITIERKOT 10.10.24  Dbubmuorexa IIOK
o https://m.edsoo.ru/00add5d8
JIACCOLMAIIAN
| K v oot 10z Bibmorer 10K
. https://m.edsoo.ru/00addd12
ANEKTPOIIUTUIECKON TUCCOIIUAIIUU
14| mpoxorammcnn o6 snesrpomImIGROH 171024 ~ Bubmiorera LIOK
https://m.edso00.ru/00add8b?2
JIACCOLMAIIAN
15 [TonsiTue o runpouse conei 22.10.24 bubmuorexa [JOK



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add8b2

https://m.edsoo.ru/00add9d4

[IpakTrueckas padota Ne 1. «Pemenue

bu6mmoreka [IOK

16 IKCIEPUMCHTAIBHBIX 3a1a4» 24.10.24 https://m.edsoo.ru/00addbfa
KonTponsHas Ta Ne2 o tem
17 <<§HCI€$§OHI§THP‘?G6C(2(83;IJZ.I/ICC(?HIfaL[eI/IH. 05.11.24 Enbmorexa OK
https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEAKIIMH B PACTBOPAX)»
18 ?iﬁﬁii;ii? caoficTa Ha MpACpe 07.11.24  bubmorexa LIOK
T https://m.edsoo.ru/00addfe2
XJIopa
19 oo goggga}[?oiﬁgi 121124  bubmorexa HOK
’ ’ o https://m.edso0.ru/00ade104
MIPUMCHCHUE
20 gﬁiﬁ;ﬁiﬁiﬁi&ﬁfﬁ i\i}cigf;em 141124  buomorexa LIOK
N - ’ https://m.edso0.ru/00ade348
U3y4YeHHe e€ CBOMCTBY»
N ommmmcor pewenth, coms o 13 191124 ~ Bubmorera LIOK
’ https://m.edso00.ru/00ade488
peareHToB JiaH B U30BITKE
Brruncnenus no ypaBHeHUSIM
22 XUMHUYECKUX PEAKIUi, €CIIM OJUH U3 21.11.24
peareHToB J1aH B U30BITKE
23 Oxkcubl, THIPOKCUIBI U COJIU Keme3a 26.11.24 bu6nmoreka [JOK
(1) u xene3a (1) o https://m.edsoo.ru/00ae35e6
24 OO6m1ast XxapakTepucTHKa SJIEMEHTOB 28.11.24 bubnuotexa [JOK
VIA-rpymisr o https://m.edsoo.ru/00ade64a
25 | Hoxommenmte coputuof evommmernti 03.1224 ~ ubmorera LIOK
. T https://m.edsoo.ru/00ade64a
npupoie. XUMHUYECKHE CBONCTBA CEPBI
26 CepoBoaopo, cTpoeHue, Gu3ndecKue u 05.12.24 bubnuorexa [JOK
XAMHYECKHE CBOMCTBA A https://m.edso0.ru/00ade802
37| ocinn  ememseonne enofcrsa 10124 ~ Bubmiorera LIOK
’ T https://m.edsoo.ru/00adea28
MIPUMEHEHUE
28 XHUMHUYECKUE PEAKIIMH, JIEIKAIIHE B 12.12.24 bubmumoreka [IOK
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OCHOBE MPOMBIIIIEHHOTO crioco0a
MOJTyYEHUSI CEPHOM KUCITOTHI.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpelibl COCIMHEHUSIMU CEPbI

BrlunciieHrne MaccoBOil JOJIU BBIXOA

https://m.edsoo.ru/00adec8a

bubmuorexa [JOK

29 MIPOAYKTa PEaKIHK 17.12.24 https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTrKa 3J1IeMeHTOB V A-
rpynnsl. A30T, paclipocTpaHEHHE B bubmuorexa [IOK

30 19.12.24 )
npupoje, GU3nYecKre U XUMHUYCCKHIE https://m.edsoo.ru/00adeea6
CBOICTBA

31 mccims erofierma monyseHe 24.12.24  Dubmorexa HOK

» Oy e https://m.edso0.ru/00adf004
MIPUMCHCHUE
32 lonyaetme mumtata. woyatne oro 26.12.04  Duomorexa HOK
Iy 13V T https://m.edso00.ru/00adf180
CBOMCTB»

33 A3oTHas KUCI0Ta, e€ GU3nIecKue u 14.01.25 bubnunoreka [JOK
XHUMHUYECKHE CBOWCTBA o https://m.edsoo.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPAITBbHBIX

9 bubmuorexa [JOK

34 ya0OpeHui. )v(I/IMquCKoe 3arpsi3HEHUE 16.01.25 hitps://m.eds0o.ru/00adf518
OKpY’Karolen cpeabl COeTMHEHUSIMU
azora
) . V

35 (bgg(%)ggHg[KlfII:glﬂ((i)f: (bq?ﬁjn(qez:fne " 210125  bromorexa IIOK

L o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
36 e YOy Sarpmnen 230125  Duomorexa HOK
CPAILHBIX YAODPEHIH. SATPASHEHHC o https://m.eds00.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamu

37 VYrnepoa, pacnpocTpaHEeHHE B IPUPOJIE, 28.01.25 bubnnorexka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA o https://m.edsoo.ru/00adfd9c
Oxcupsl yriaeponaa, ux GU3nvecKue u

38 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE 30.01.25 bubmorexa [IOK

po0JIEMBbI, CBSI3aHHBIEC C OKCHIOM

https://m.edsoo.ru/00adfebe
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yraepona (1V)

N bu6mmoreka [IOK
39 VYrosbHas KUCIOTA U €€ CoNn 04.02.25 https://m.eds00.ru/00ae006¢
[IpakTtuyeckas padora Ne 4 o Teme
40 "[lonyyeHue yriieKuciaoro rasa. 06.02.25 bubnuorexa [JOK
KauecTBeHHast peakiusi Ha KapOoHaT- R https://m.edsoo.ru/00ae027e
noH"
41 optammcens nemettem: rak o 110005  Bromortea LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepo/ia
[lepBoHayanbHbIE TOHATHUS 00
42 OpPraHMYECKUX BEILECTBAX KakK O 13.02.25
COEIMHEHUSIX yriepo/ia
43 Kpemnunuii u ero coenqunenus 18.02.25 EESSJ,I:I;I/?TT]Z?S(I)_E)?’IS/OanO8Oa
[IpakTuueckas padborta Ne 5. Pemenue
44 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 20.02.25 bubnuorexa [JOK
«BaxHeiie HeMeTauTbl U UX R https://m.edsoo.ru/00ae0bf2
COCITUHEHUS
KouTtponrsnas Ta Ne3 1o TeMm
45 «ICB)ang(:IITImI?Ie iifaoeTﬁi I/IOI/IXe ) 25.02.25 bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCITUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUYECKHIX
AJIEMEHTOB — METAaJLIOB.
46 Meramueckas CBs3b ¥ MeTajlInecKas 27.02.25 ﬁggi?/()r;.eei;(i?}lf/Oanlo%
KpUCTAJLITUYECKas peniéTka.
Du3NYECKUE CBOKMCTBA METAIIIOB
47 gﬁiﬁ;ﬁiﬁiﬁéﬁi o HATpAORCHI 040325  DubmiorexaIOK
e https://m.eds00.ru/00ae1156
METaJIJIOB
OO1m1re crocoObl MOTYyYeHHUS METAILIOB.
48 CmuiaBbl. Beruciienust o ypaBHEHUSIM 06.03.25 bubnmuorexa [JOK

XUMHUUYECKHUX PEaKLUH, ECIIN OJIUH U3
pEeareHToB COAEPKUT MPUMECH

https://m.edsoo.ru/00ae1156
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bu6mmoreka [IOK

49 [TonsTHE O KOPPO3UM METAJLIOB 11.03.25 https://m.eds00.ru/00ae1278
bubmuoreka [JOK
50 [lemouHBIC METAJIBI 13.03.25 https://m.eds0o.ru/00ae14b2
bu6mmoreka [IOK
51 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU 18.03.25 https://m.eds00.ru/00ae14b2
52 [IlesrouHO3€EMENBHBIE METAILIIBI — 20.03.25 bubmumoreka [IOK
KaJIBLIMM ¥ MarHuim o https://m.edsoo0.ru/00ae15e8
. bu6mmoreka [IOK
53 Baxueiinme coeqMHEHNS KaJIbIH 01.04.25 https://m.eds00.ru/00ae15e8
54 JKEcTKOCTh BOJBI U CIOCOOEI €€ 03.04.25 BI/I6J‘I.I/IOTeKa LHOK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
55 Hﬁﬁiﬁiﬁf iﬂoﬁ? ETSQIOEL?ZJ o 08.0425  Dubmorexa [JOK
, o https://m.edso00.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
56 AmoMuHmH 10.04.25 https://m.edsoo.ru/00aelc64
57 AmdorepHbIe CBOMCTBA OKCHA U 15.04.25 bubnuoreka [IOK
THIPOKCHIA T https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
58 Keneso 17.04.25 https://m.edso0.ru/00ae1d86
ITpakTruyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe 92.04.95 bubnnoreka [JOK
«BaxHenme MeTaaibl 1 UX o https://m.edso0.ru/00ae3de8
COEIMHEHNSD)
Brruncnenus no ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3
bu6mmorexa [IOK
60 peareHToB J1aH B U30BITKE UITU covz[epxcHT 24.04.25 https://m.eds00.ru/00ae1750
npuMecHu. BeraucineHust MaccoBOM JTOJIU
BBIXOJIa MPOJIYKTa peaKluu
61 06061116?1/16 u CI/ICT'?MaTI/ISaI_II/ISI 3HAHUI 99 04.95
o teme "MeTaiibl
62 KonTponbnas padora Ne4 o teme 29.04.25

«Ba)xgelIme MeTayuibl U UX
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COCAUHCHUA»

63 BemecTBa u maTepuaisl B 1 06.05.25 bubnuorexa [JOK
MOBCETHEBHOM JKU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH bubnmoreka [JOK

64 cpebl P > 1 08.05.25 https://m.edsg).ru/Oan427O
Posib xvMKM B pelieHun 3K0JIOTHYECKUX bubmuorexa [JOK

65 podJeM P . 13.05.25 https://m.edng.ru/Oan427O

66 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1 15.05.25 bubmmoreka [JOK
o teme "Heoprannyeckast xumus" https://m.edsoo.ru/00ae0d0a

67 Hrorosas koHTpoJibHAs paboTa Mo TeMe: 1 20.05.25 bubnnoreka [JOK
«Heopranuueckas XuMUs»» https://m.edsoo.ru/00adb33c

68 Heopranuueckast Xumus 1 22.05.25 bubmorexa [IOK

https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00ae0d0a
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YUYEBHO-METOJUYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI 1JI1 YYEHUKA

» Xumust: 9-i kacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ u3ianue, nepepadboranHoe, 9 kiacc/
I'a6puensn O.C., OctpoymoB W.I'., CnankoB C.A. AkunonepHoe o6mecTBo «M3naTeascTBo
«IIpocsemienne»

» Xumusi: 8- kiacc: 6a30BbIi yPOBEHB: YUEOHUK; S-¢ U31aHue, nepepaboTannoe, 8 kimacc/
IMa6puensu O.C., OctpoymoB WN.I'., CnankoB C.A. AxkunonepHoe o61mecTBo «l3nareascTBo
«IIpocBemieHue

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
1. bubnuoreka I1OK https://m.edsoo.ru

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

3. https://educont.ru/



