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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMma 1o XMMUU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBIeHAa HA OCHOBE TPEOOBAHUI K pe3ybTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNnpHON MPOrpaMMbl OCHOBHOTO 00IIero oopasoBanus, npeacraBieHHbXx B @T'OC 00O, a Takxke Ha ocHOBe (enepanbHO padoueit
MPOTpaMMbI BOCTIUTAHUS U C YUETOM KOHIENIMU TPEenoaBanus yueOHOro npeamera « XUMus» B 00pa3oBaTeIbHBIX OpraHu3ausx Poccuiickoit
®enepanuu.

[IporpamMma mo xumMuM Aa€T MpeACTaBICHUE O IENAX, o0IIei cTpaTernu oO0y4eHHs, BOCIUTAHUS U PA3BUTHUA OO0Y4YaAIOUIMXCA CPEACTBAMHU
y4eOHOro IpeaMeTa, yCTaHAaBIMBAeT 00s3aTelNbHOE IMpEeIMETHOE COJAEp)KaHHe, NpeAycMaTpUBaeT paclpelesieHne ero Mo KiaccaM |
CTPYKTYpHUPOBaHHUE 1O pasziesiaM U TeMaM MPOTrPaMMBbI TI0 XUMHH, ONPEAEISeT KOJINISCTBEHHbIE U KaYeCTBEHHBIE XapaKTEPUCTHKHU COJCPKAHHUS,
PEKOMEHIYEMYIO TTOCIEA0BATEIBHOCTh U3YUEHHS] XUMHUH C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH yueOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH O0O0ydYaroUIMXCs, OMpeAessieT BO3MOXXHOCTH MpeaMeTa s pealn3alud TpeOOBaHMN K pe3ylbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeNIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pazoBaHMs, a TakKe TpeOOBAaHUH K pe3ysbTaTaM O00Y4YEeHUs XMMHUU Ha
YpOBHE LieJiel HM3yuyeHUs NpPEIMETa U OCHOBHBIX BHUJOB Yyu€OHO-IIO3HABATEIbHON JAEATEIbHOCTH OOYYaIOLIErocsi MO OCBOEHHUIO yueOHOIo
COJIepKaHusl.

3HaHUe XUMHHU CIIY>)KUT OCHOBOH Ui (pOpMHPOBaHUS MHUPOBO33pEHUs OOY4alOIIErocs, ero MpeACTaBICHUA O MaTepUalbHOM EIHHCTBE
MHPA, BaXKHYIO POJIb UIPalOT (OPMHUpPYEMbIe XMMHUEH MPEACTABICHUS O B3aUMOIIPEBPAIIECHUSIX YHEPTUU U 00 3BOJIIOLUH BELIECTB B MPUPOJE, O
MyTSIX PpEeUIeHHs] INI00ANbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHUSL UYEIOBEUECTBA — CBIPHEBOM, IHEPreTUYECKOM, MUILNEBOM M HKOJIOIMUYECKOM
0e30macHOCTH, MPOOJIeM 3PaBOOXPAHCHHUS.

W3yuenne xumuu:

CIIOCOOCTBYET peajH3aliyd BO3MOKHOCTEH Uil caMopa3BUTHS U (HOPMHUPOBAHHS KyJIbTYpHl JUYHOCTH, €€ oOmeld W (QyHKIMOHATBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHME MBILIUICHUS M TBOPYECKUX CHOCOOHOCTEH O0OydaroIIMXCsl, HABBIKOB WX CaMOCTOSITEIILHOW Yy4deOHOI
JeSTeNIbHOCTH, DKCIIEPUMEHTANBHBIX U HMCCIEIOBATENbCKIUX YMEHUN, HEOOXOIMMBIX KaK B TMOBCETHEBHOW KM3HU, TaK M B MPO(ecCHOHATHHOM
NESITENIbHOCTH;

3HAKOMHUT CO crielu(UKONH HAYYHOTO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI I[EJIOCTHOTO B3IVIAJIa HAa €IMHCTBO MPHUPOJIbI U YEIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUU €CTECTBEHHO--HAYUYHOI IPaMOTHOCTH 00y4arOIInXCs;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOILICHUS K €CTECTBEHHO--HayUHBbIM 3HAHUSM, K IPUPOJIE, K YeJIOBEKY, BHOCUT CBOW BKJIa/l B
9KOJIOTMUYECKOE 00pa30BaHNEe 00ydarOIUXCsl.



JlaHHble HampaBlIieHHUS B OOYYEHHHM XHMHH OOECIEYMBAIOTCSA CHEUU(UKON CcolepKaHusg y4eOHOro IpeaMeTa, KOTOPBIM SBISETCS
MeJarornyecky alalTiPOBaHHBIM OTpa)kKeHHEM 0a30BOi HAYKHM XMMHH Ha ONpeAeNEHHOM dTane e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOmIEro 0Opa3oBaHHs OPHUEHTHPOBAH HA OCBOCHHME OOYYaIOIIMMHUCS CUCTEMBI IME€pPBOHAYAIbHBIX
MOHSITUM XMMHUH, OCHOB HEOPraHMYECKON XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATHH OpraHM4eCKONH XUMHUHU.

CrpykTypa coiepkaHusi MpOrpaMMbl MO XHMHH C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOro moaxoga kK e€ m3yuenuro. Conepxanue
CKJIaJbIBA€TCSI U3 CUCTEMBl NOHATUH O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBl IOHATHHM O XMMHMYecKod peakuuu. O0e 3T cHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHBbI 10 MPUHIUILY OCIEA0BATEIBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IIPEICTAaBICHUNA Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4YEHHUsI O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3U;

— MPEJICTaBJIEHUH 00 JIEKTPOIUTUYECKOM TUCCOIMALIMU BELLIECTB B PACTBOpAXx.

Teopernueckue 3HaHUA PacCMATPUBAIOTCS] HA OCHOBE SMITMPUYECKHU MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEI0BATEIHHO
OT OJIHOTO YPOBHSI K JPYrOMY, BBINOJHSS (PYHKUMU OOBSICHEHUS W MPOTHO3UPOBAHMS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH MPAKTHUYECKOTO
MIPUMEHEHHUS U TIOJTyYEHUS] U3y4aeMbIX BELIECTB.

OcBoeHue nporpaMMsl [0 XUMHH CIIOCOOCTBYET (HOPMUPOBAHUIO NMPEICTABICHUS O XUMUUYECKON COCTaBIISIIONIEH HAyYHOM KapTHHBI MHpa B
JIOTHKE €€ CUCTEMHOI IIPUPO/Ibl, IIEHHOCTHOTO OTHOIIECHUS K HAyYHOMY 3HAHHUIO U METOJaM II03HAHUs B Hayke. 3ydyeHne XuMuu NpoucXoauT C
MIPUBJICYCHUEM 3HAHUM U3 paHee U3yUeHHBIX Y4eOHbIX mpeaMeToB: « Okpyxaromuii Mup», «buonorus. 5-7 knacces» u «®dusnka. 7 kiaacey.

[Ipy u3ydeHMM XMMHHM HPOUCXOAUT (hOPMHpOBAHHE 3HAHUNA OCHOB XMMHYECKOM HAyKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS,
MIPAKTUYECKON JEeSATETbHOCTH 4YEJOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTYypbl. 3ajada y4eOHOro MpeaMeTa COCTOUT B
(OpMHUPOBAHUN CHCTEMbI XUMUYECKUX 3HAHUN — BaKHEUIIHNX (PaKTOB, TOHATHIA, 3aKOHOB ¥ TEOPETHUUYECKUX MOJOKEHUHN, TOCTYIHBIX 0000IEeHH
MHPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOIIEHUN K HAyYHBIM METOJaM MO3HaHMSI IPU U3YyYEHUH BELIECTB U XMMHUYECKUX PEaKIHil,
B (OPMHMPOBAHMU U PA3BUTHUM IIO3HABATENbHBIX YMEHMH M HX HPUMEHEHHH B Y4eOHO-TIO3HABAaTENbHOW M y4eOHO-HCCIIEAOBATENILCKOM
JeSITeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOT0 0OpallleHus ¢ BEIIECTBAMH B [TOBCETHEBHOM JKU3HHU.

[Ipu n3yueHnn XMMHUU Ha YPOBHE OCHOBHOT'O 00IIIero 0Opa3oBaHMs Ba)XKHOE 3HaUYCHHE MPUOOPETH TaKue e, Kak:

— (opMHpOBaHUE WHTEIUIEKTYAJILHO PAa3BUTOH JMYHOCTH, TOTOBOM K CAaMOOOPA30BaHHIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHSTHIO
peleHuii, ClocoOHON alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KHU3HH;

— HaIIpaBJICHHOCTh OOy4Y€HMsI Ha CHCTEMAaTH4eCKOe IMPHOOIIEHHE OOydYarOUIMXCS K CaMOCTOSITEIbHOH I03HABATEIbHON JEATEIbHOCTH,
HAYYHBIM METOJIaM MO03HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— olecrie4eHrne YCIOBUH, CIIOCOOCTBYIOMIMX TPHOOPETCHHIO OOYYAIOUNIMMHCS OTBITa Pa3HOOOpa3HOW MAEATENbHOCTH, TO3HAHUS H
CaMOIIO3HaHUS, KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUH ), UMEIOIUX YHUBEPCATBHOE 3HAUCHHE U1 PA3JIMUHBIX BHJIOB JI€ATEIbHOCTH;



— (hopmupoBaHue 00IICH (PYHKIIMOHATHHONW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIE YMEHUH OOBSICHATH U OIICHUBATH SIBICHUS
OKpYyXaromero Mupa, UCIOoJb3ys 3HaHWUA W OIBIT, IMOJTYYCHHBIC IIPY U3YUCHUHN XUMUH, IPUMCHATh UX IPH PCIICHHUU HpO6J’I€M B HOBCG}IHCBHOI;’I
KHU3HU U TPYJIOBOM NESATEILHOCTH;

— (¢opMupoBaHre y OOydYalOIUXCS TYMAaHHUCTUYECKUX OTHOIIEHUH, MOHUMAHUS IEHHOCTH XMMHUYECKUX 3HAHUU /s BBIPAOOTKHU
9KOJIOTUYECKH IIEJ€CO00pa3HOro TOBEACHUS B OBITY W TPYAOBOH AEATENBHOCTH B IENSAX COXPAHEHHS CBOETO 3JI0POBBSI M OKpPY)KaOLICeH
MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCIUTAHHIO Ha OCHOBE YCBOCHHS OOIICUETOBEUYECKUX
LEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS ¥ HAPABIEHHOCTH JTATbHEHIIIEro 00y4YeHNsI.

OO11ee 9nCII0 4acoB, OTBEACHHBIX IS U3YYCHUS XMMUU HA YPOBHE OCHOBHOTO 001Iero oopazoBanusi, coctapiseT 136 gacos: B § kiacce —
68 gacoB (2 yaca B Hezien0), B 9 kiacce — 68 "acoB (2 yaca B HEJENIO).



COJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBonayajbHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMuu B )U3HU YellOBEKa. XUMUS B cucTeMe HayK. Tena u BemecTa. @U3nuecKkue CBOWCTBA BEIECTB. ArperaTHoe
coctosiHue BemecTs. [loHATHE 0 MeTOaX O3HAHUA B XUMHUH. YucTble BemecTBa U cMecu. CriocoObl pa3esieH s CMecei.

ATOMBI ¥ MOJIEKYJIBI. XUMHUYECKUE dJIeMEHThI. CHMBOJIBI XMMUUYECKUX 3J1€EMEHTOB. IIpocThie 1 coXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE
yUYEHHUE.

Xumnueckas popmyna. BajgeHTHOCT, aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAS aTOMHAas
Macca. OTHOcUTeNbHAs MOJIEKYJIIpHas Macca. MaccoBast 10J11 XMMHUYECKOT'0 3JIEMEHTa B COE€IMHEHUU.

KomnuectBo BemiecrBa. Moinbs. MossipHast Macca. B3auMoCBs3b KOJIMYECTBA, MACCHl U YNCIIA CTPYKTYPHBIX €IMHUI] BeuiecTBa. Pacu€rsl o
(bopmMynIaM XMMUYECKHX COSTUHEHHH.

dusnyeckre 1 XMMUUYECKNE ABJICHUSA. XUMUYECKash PEAKIHs U €€ MPU3HAKU. 3aKOH COXPaHEHUs MacChl BEMIECTB. XUMUUYECKNE YPAaBHEHHUS.
Knaccudukanus XuMHUUeCKUX peaklnii (COeMHEHUS], Pa3IoKEeHMs, 3aMEIleHUs, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYJOH, MpaBWiIaMU paboThl B JabopaTopuH W MpuéMaMu oOpamieHus ¢ J1abopaTOpHBIM 00OpYAOBaHHEM,
M3Y4YEHHE M ONHCaHHWE (PU3NYECKUX CBOMCTB OOPa3I[0B HEOPraHWYECKUX BELIECTB, HaOmoJeHHe (u3nyecKux (TUIaBIeHUE BOCKA, TasHUE JIbJA,
pacTHpaHue caxapa B CTyNKe, KUIEHHME W KOHAEHCalus BOJAbI) U XHUMHUYECKUX (FOpEHHE CBEYH, NpOKaJIMBaHHUE MEIHOW MPOBOJIOKH,
B3aUMO/ICIICTBUE Mela ¢ KUCIOTOM) SBJICHUH, HAOJIOJCHHE W ONHUCAHME NMPU3HAKOB NMPOTEKaHMsI XMMHMYECKHX peakuuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBHI € XJOpuaoM Oapusi, pasnoxkeHue ruapokcuga menu () mpu HarpeBaHuM, B3aMMOICHCTBHE jKeje3a C
pactBopom coiu meau (1), m3ydenune crocoOOB pa3ielieHHus CMecCeil: ¢ MOMOIIbI0 MarHuTa, (PUIbTPOBAHUE, BHITIAPUBAHUE, TUCTUIUIAIIMS,
xpomarorpagusi, IpoBeIeHUE OYMCTKH NTOBAPEHHOMN COJIM, HAONIIO/ICHUE U OIMCAHUE PE3yJIbTaTOB MPOBEJCHUS ONbITA, UIUTIOCTPUPYIOLIETO 3aKOH
COXPaHEHHs MacChl, CO3/1aHUE MOIETIeH MOJIEKYJI (1IIapOCTEPIKHEBBIX ).

Baskneiimue npeacTtaBuTe M HEOPraHNYECKNX BelleCTB

Boznyx — cmeck razoB. CoctaB Bo3nyxa. Kucinopon — aneMeHT u npocroe BemecTBo. Haxoxnenue kucinopoja B npupoze, pusnyeckue u
XUMHYecKkre cBoWcTBa (peakuumu ropenus). Oxcupnwl. I[Ipumenenue kuciopoga. CrocoObl MOMydeHHs KUCIOpoJa B J1abOpaTOpuM U
npoMslluieHHOCTH. KpyroBopot kuciopoaa B npupoje. O30H — alIoTponHast MoAU(UKALMS KUCI0POoa.

TennoBoit a3¢hpektT xuMudeckol peakluy, TEPMOXUMUYECKHUE YPaBHEHHUS, 3K30- U SHIOTEPMHUYECKUE peakUH. TOIUIMBO: Yyroib U METaH.
3arps3HEeHHE BO3yXa, YCHICHHE TApHUKOBOTO 3(deKTa, pa3pyIieHne 030HOBOTO CIIOSI.



Bopmopon — snmemeHT M mpoctoe BemiecTBO. HaxokaeHuwe Bogopoja B NIpupoje, (pHU3MUECKHE W XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE,
crocoOb! noayyeHusi. Kuciorst u comu.

MonsipHbiii 00BEM ra3oB. PacuéThl o XUMUYECKUM YpaBHEHHSIM.

dusnyeckue cBoicTBa BoAbl. Bona kak pactBopurens. PacTBopbl. HackllieHHbIE M HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTD BEILIECTB B
Bojie. MaccoBasl 10151 BEIlecTBa B pacTBOpe. XMMUYECKUE CBoicTBa BOJbl. OcHOBaHMA. Ponb pacTBOpOB B MpUPOJE M B KU3HU YEIIOBEKA.
Kpyrosopot BozsI B ipupoie. 3arpA3HeHUe NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOLI.

Knaccupukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukanms oxcumoB: coneoOpasyromue (OCHOBHBIE, KHCIIOTHBIE,
amdoTepHbIe) 1 HecoeoOpazyromue. Homenknarypa okcuoB. @u3nyeckie 1 XMMUYECKHE CBOMCTBA OKCHIOB. [loryueHre OKCHIOB.

OcnoBanust. Kiaccugukanms ocHOBaHUH: MIETOYN U HEPACTBOPUMBIE OCHOBaHMA. HoMeHkaTypa ocHoBaHUi. Du3nueckue U XUMUYECKHE
CBOMCTBa OCHOBaHUU. [Toryuenne ocHOBaHMIA.

Kucnotsl. Knaccuduxauus xkucnor. Homenknarypa kucinor. duszndyeckue 1 XMMUYECKUE CBOMCTBA KUCIOT. P akTuBHOCTH MeTayuioB H.
H. bekerosa. Ilomydyenue Kucior.

Comu. Homenkiatypa coneil. @uznueckne u XuMudeckue cBorctsa coneil. [lonmydyenue coneit.

['enernyeckas cBsA3b MEXKAY KJacCaMH HEOPTraHMUECKUX COCTUHEHHH.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpeeNiCHHE COAEePKaHUs KUCIOPOAa B BO3AyXe, MMoJydyeHne, coOupanue, pacro3HaBaHue U U3yYeHUE CBOMCTB KHCIOPO/a,
HaOJI0/IeHUE B3aUMOJEHCTBUS BELIECTB C KHUCIOPOAOM M YCJIOBHMS BO3HMKHOBEHHUS M TMpEKpalleHHs TOpeHus (Moxkapa), O3HAKOMJIEHHE C
oOpasllaMi OKCHJOB M OIMCAaHWE WX CBOICTB, TOJy4eHHE, COOMpaHHMe, paclo3HaBaHWE M H3YyUYEHHE CBOWCTB BOAOpoaa (TopeHue),
B3auMo/eiicTBue Bojopoaa ¢ okcuoM Meau (1) (Bo3MoxkHO MCTIoNIb30BaHNE BUIEOMATEPHAIIOB), HA0I0IeHHE 00PA310B BEIIECTB KOJUUECTBOM |
MOJIb, MCCJIEJJOBAHUE OCOOCHHOCTEH pACTBOPEHMS BEIIECTB C Pa3IMYHONH pPAaCTBOPHUMOCTHIO, MPUIOTOBIECHHE PACTBOPOB C ONpPEACIEHHOMN
MaccoBOW J0J€l pacTBOPEHHOTO BEIECTBA, B3aUMOJIEHCTBUE BOJBI C MeTalylaMH (HaTpUeM U KajiblMeM) (BO3MOXKHO HCIIOJIb30BAHUE
BUIEOMATEPUAJIOB), UCCIIEOBaHUE 00pa3[0B HEOPraHMUECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJEHNE N3MEHEHHsI OKPACKU MHIUKAaTOPOB B
pacTBOpax KMCJIOT M Ieio4el, udydeHue BzaumozeicTBus okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT ¢ METaljlaMM, peakUuil
HEUTpaau3aluy, I[O0JIydeHUE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOTO MeETajyla JpyruM W3 pacTBOpa COJIM, pEIIEHUe
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BaxxHennme Ki1accsl HEOPraHUYECKUX COEAMHEHUN.

Ilepuoauvecknii 3axkoH u Ilepnoanueckas cucrema xummuuyeckux djgemMeHToB JI. U. MenneneeBa. CTpoeHue atoMoB. XUMHYeCKAast
cBfA3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIMHT

[lepBble MOMBITKH KJIacCU(UKAUN XMMUYECKHX 3JeMEHTOB. [IoHATHE O Tpymnmax CXOMHBIX 3JIEMEHTOB (ILEOYHbIE U IIEJI0YHO3EMENbHbIE
METaJUIbI, TaJIOTeHBI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yroT aM(OTEpPHBIE OKCUIBI U TUIPOKCHUIBI.



IIepuonnueckuit 3akoH. Ilepuonnueckas cucreMa xuMmudeckux 3ieMeHToB J[. M. MenpaeneeBa. KoporkonepuoaHas U JUIMHHONIEPUOIHAS
¢dopmel [lepuoauueckoit cucteMbl xumuueckux snemeHToB J[. Y. Menaeneesa. [lepuoasl u rpynmnsl. Gusnueckuil cMbICT MOPSIKOBOTO HOMEPA,
HOMEPOB IIEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sjiep. M3oromnbl. DnekTpoHbl. CTpoeHHEe 3JEKTPOHHBIX 000J04YEeK aTOMOB MEpBbIX 20 XMMHYECKHX
aneMeHTOB llepuonnueckon cucremsl J[. M. Menaeneea. XapakTepucTUKa XMUMHUYECKOTO 3JIEMEHTA IO €ro NOJIOKEeHUI0 B llepmommueckoit
cucteme /1. 1. Menpeneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XMMHYECKHMX 3JIEMEHTOB, METAJUIMYECKMX M HEMETAJUIMYECKHUX CBOMCTB IO IpYIIaM H
MIEPUOJIAM.

3nauenue llepuoanueckoro 3akoHa u llepnoanueckoil CUCTEMBl XMMHMUYECKHX JJIEMEHTOB U1 pa3BUTHS Hayku M npaktuku. . .
MeHeneeB — y4€HbIN U IPAKIAHUH.

Xumnueckas cBs3b. KoBajeHTHast (OJsipHAs U HENOJSPHAs) CBA3b. DJIEKTPOOTPULIATEIbHOCTh XMMUYECKHUX 3JIeMEHTOB. VIOHHas CBS3b.

Crenenp oxucineHus. OKUCINUTENbHO--BOCCTAHOBUTENbHbBIE peakuuu. [lpoliecchl OKHCIEHHS M BOCCTAaHOBIEHUSA. OKHCIUTENIN H
BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3yudeHue o0pas3LoB BELIECTB METAJUIOB U HEMETAJIIOB, B3aUMO/IEHCTBHE I'MJIPOKCUA LIMHKA C PACTBOPAMU KUCJIOT U ILeJI0YeH, IPOBEJCHHE
OIIBITOB, MWIUTIOCTPUPYIOLINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUil (TOpEHUE, peakLuu pPas3yIoKEeHNs, COETUHEHUS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeaMETHBIX CBA3EH MPHU M3YYEHHHM XMMHH B § KJIacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
-HAYYHBIX [TOHATHH, TaK U IOHATUH, SIBJISIIONIMXCS CUCTEMHBIMU JJIS1 OTJENIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OOme ecTecTBEHHO--HAyYHbIE MOHATHUS: HAY4HBIH (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIU3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJIUYHOCTD,
Ha0Jt0/IeHuE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHNE, MOJIEINb, SIBJICHHE.

®dusuka: Marepus, aTOM, IEKTPOH, IMPOTOH, HEHUTPOH, MOH, HYKJIHJ, W30TOIbI, PaAHMOaKTUBHOCTb, MOJEKYJA, DJICKTPUYECKHN 3apsf,
BEILIECTBO, TeNI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBa, ra3, (pu3nueckue BeIMUNHbI, €IUHULIBI H3MEPEHUS, KOCMOC, TUIaHEThI, 3B€3/1b1, CoHIIE.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOTIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BewmecTBo 1 XMMH4YecKas peakuus

Ileprognueckuii 3akoH. llepuoanueckas cucrema xumuueckux annemeHToB JI. M. Menneneea. CtpoeHHe aTroMoB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB XMMHYECKUX 3JIEMEHTOB IIEPBBIX TPEX IMEPUONOB, KaWs, KAIBLHSI M HUX COCAUHEHHUH B COOTBETCTBHUHU C IIOJIOKEHHEM
2J1eMEHTOB B lleproanueckoil cucreMe U CTPOCHUEM UX aTOMOB.



Crpoenue BemiecTBa: BUJbI XHMHYECKOW CBSI3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THUIA
KPHUCTAJUIMYECKON PEETKH U BUJ1a XUMUYECKOH CBS3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHHYECKHX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3NUYHBIM Kiaccam
HEOPraHWYECKUX COCAUHEHNN, TEHETUUECKAsl CBA3b HEOPIraHUYECKUX BEILECTB.

Knaccuukanus XuMUYeCKUX peakIfii Mo pa3IudHbIM MTPU3HAKaM (110 YHCITY U COCTaBy YYaCTBYIOLIMX B PEAKIIMU BEIIECTB, 10 TEIJIOBOMY
3hdexTy, 1m0 HU3MEHEHHIO CTEINECHEH OKWCICHUS XHWMHUUYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, IO YYacTHIO KaTajau3aropa). OK30- U
SHIOTEPMUYECKHE PEAKIINN, TEPMOXUMUUYECKUE YPABHEHUSI.

[ToHsATHE O CKOPOCTH XUMHUYECKOU peakiuu. [loHATHE 00 0OpaTUMBIX U HEOOPATHMBIX XHMHUYECKUX peakiusx. [IoHsITHEe 0 TOMOTEHHBIX H
reTeporeHHbIX peakuusax. [lonsatue o karanuse. [lonsaTue 0 XuMu4ecKoM paBHOBeCUH. DAKTOPBI, BIMAIONIME HA CKOPOCTh XUMUUECKON pEaKkly U
MIOJIOKEHNE XMMUYECKOTO PAaBHOBECHS.

OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE PEAKIMH, JJICKTPOHHBIM OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBieHHe
YPaBHEHUI OKUCIIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKIIMN C UCIIOIb30BAHUEM METOA FIEKTPOHHOIO OasiaHca.

Teopus 3ME€KTPONIUTHUECKON AMCCOUMALMH. DJIEKTPOJUTHI U HEIIEKTPOJuThl. KaTnoHbl, aHMOHBI. MexaHu3M AMCCOLUAIMHM BEUIECTB C
Pa3IMYHBIMM BUJIaMU XUMHUYECKOH cBsi3u. CreneHp nuccounanuu. CuiabHbIE U clla0ble DJIEKTPOIUTHI.

Peakuuu moHHOro obMeHa. YcCiOBHS NPOTEKAaHUS peaklUuii MOHHOTO OOMEHa, MOJHBIE M COKpAlIEHHBIE MOHHBIE YpaBHEHUS pPEaKlUi.
CBoiicTBa KHCIIOT, OCHOBAaHHUH M COJEW B CBETE MNPEACTaBICHUIl 00 3IEKTPOJMTHUECKOW auccouuanuu. KauecTBEHHbIE peakiMd Ha HOHBI.
[TonsiTHE 0 rUIpONIN3E COTNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMIJIEHHE C MOJENSIMH KPUCTAUIMYECKUX PEMIETOK HEOPTraHMYECKHUX BEIIECTB — METAUIOB M HeMeTalioB (rpadura u anmasa),
CJIOKHBIX BEIIECTB (XJIOpHa HATPHsl), UCCICIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOW peaKIMH OT BO3JACHCTBUS Pa3IHYHBIX (DaKTOPOB,
HCCIIEIOBaHKUE AJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIEcca AUCCOLUAIIMN KUCIIOT, 1EI04Ye U conel (BO3MOXHO UCIOIb30BaHUE BUJIEO
MaTepuasoB), MPOBEIECHUE OIMBITOB, MILTIOCTPUPYIOMINX MPU3HAKU MPOTEKAaHUs peakuii HOHHOTo oOMeHa (00pa3oBaHUe OcajlKa, BhIACIECHHUE Ta3a,
o0Opa3oBaHHE BOJIbI), OIBITOB, WUTIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUid (TOpeHUe, PeakiuH pPas3iokKeHHs,
COEMHEHMS ), PACTIO3HABAHNE HEOPTAHMYECKUX BEIIECTB C TIOMOIIBIO KAaUeCTBEHHBIX PEAKIINI Ha MOHBI, PEIICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl 1 MX COeAUHEHHS

OO6miass xapaktepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHH okucieHus. CtpoeHue u (usmueckue
CBOICTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUECKHE CBOWCTBA Ha MPUMEpeE XJIopa (B3aUMOJECICTBIE C METAJUIAMU, HEMETAIJIaMU, I1I€JI0YaMHu).
Xnoposogopona. ConsiHast KUCII0Ta, XUMUYECKUE CBOICTBA, MOJIy4YEHHE, IPUMEHEHHE. J[elicTBUE XJI0Opa U XJIOPOBOAOPOJAa HA OPraHU3M YEJIOBEKA.
Baxuerinme Xa0puabl U UX HAX0XKACHUE B MPUPOJIE.



OOmas xapakrepuctuka 37eMeHTOB VIA-rpynmel. OcoOOEHHOCTH CTPOSHHMS aTOMOB, XapakTEepHbIE CTerneHH okucieHus. CTpoeHue u
(u3nyeckre cBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/a U Cephbl. AJNIOTPONHbBIE MOAU(PHUKAIUN KUCIOPOAa U cepbl. XUMUYECKHE CBOMCTBA CEpHI.
CepoBogopon, cTpoeHue, (u3nuecKkue U XUMHYeCKHue cBoWcTBAa. OKCHIBI CEpbl KaK IMPEICTAaBUTENH KUCIOTHBIX OKcUIoB. CepHas KHCIOTA,
¢u3nyeckue u XMMHUYECKHe CBOMCTBA (00IIMe KaK MpeACTaBUTEINs Kilacca KUCIIOT U crienuduruecKkue). XMMUUECKUe PEeaKIny, JIexallue B OCHOBE
MPOMBIIIJICHHOTO CIOCO0a TMONy4eHUs] cepHOW KHUCIOTHL. llpumeHenne cepHoil kuciaoThl. Conmu CepHOW KHCIOTHI, Ka4eCTBEHHAs PEakIus Ha
cynbgar-uoH. Haxoxxienue cepsl U €€ COeqUHEHH B pupoje. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIeH Cpelibl COEAMHEHUSAMHU Cepbl (KUCIOTHBIE
TOXKIH, 3arpsiI3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 Mpe0TBPAIICHHUS.

OOmast xapakrepucTuka d1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHUS AaTOMOB, XapaKTepHBbIC CTCTICHH OKHUCICHUSA. A30T,
pacrpocTpaHeHHe B Npupoje, Gu3ndeckue U XUMHYeckre cBoMCTBa. KpyroBopoT a3zora B mpupojie. AMMHAK, €ro (U3NYecKre U XUMHYECKHE
CBOICcTBa, oayueHue u npuMernenue. Coian aMMoOHUs, UX (U3HUECKHUE U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiiys Ha MOHbI
aMMOHHUA. A30THas KUCIIOTA, €€ MoJyuyeHue, GU3nYecKue 1 XUMUIEeCKHe CBOMCTBA (00IIMe KakK MpeACTaBUTENs Kilacca KUCIOT U CHeU(PUIECKHe).
Hcnonp3oBaHne HUTPATOB M COJEH aMMOHHUS B KadyeCTBE MHUHEPAIbHBIX YyA0OpeHuil. XUMHUECKOE 3arps3HEHUE OKPYXKAloIlel cpebl
COCAMHEHUSMH a30Ta (KHUCJIOTHBIE NOXAM, 3arps3HEHHE BO3Ayxa, MO4BBl U BogoéMoB). PDocdop, amrorponubsie Moaudukanuu docdopa,
¢usznueckue u xumuueckue cpoiictBa. Okcun ¢ocdopa (V) u dochopHas kucnora, pusmueckre M XUMHUYECKHME CBOWCTBA, MOIYYECHHE.
Hcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHU.

OOmast xapaktepuctuka 37meMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHM OKHCICHHSA. YTIIEpOs,
AJUIOTPOITHBIE MOJU(UKAIIMU, PACIPOCTpaHEHHWE B TMpupone, (U3MUECKHE W XMMHYECKHE CBoWcTBa. AncopOuums. Kpyroeopor yriepona B
npuposae. Okcuipl yriepona, Ux (U3MYECKHE U XUMHUYECKHE CBOMCTBA, NEHCTBHME HA JKUBbIE OPIraHMW3MbI, MOJyYEHHE U TNPUMEHEHHE.
DKoJIOTHYECKHE TIPOOJIeMBI, CBSI3aHHBIE ¢ OKCHOM yriepoaa (1V), runoresa riio0abHOrO MOTEIICHUS KIIMMAaTa, MApHUKOBBIN 3P dekT. YrompHas
KuciaoTa M e€ cosr, UX (U3NYECKHe M XMMUYECKHE CBOWCTBA, MOJy4YeHHME M NpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO34HCTBE.

[lepBoHauyanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COEOUHEHMSX yriepona (MeTaH, 9TaH, 3TWJEH, alleTWJIeH, 3TaHoI,
TIIMIEPUH, YKCYCHast KucaoTa). [IpupoiHbIe HCTOYHUKH YTIIEBOAOPOIOB (yrojib, MPUPOIHBIN ra3, He)Th), IPOAYKTH HX MepepaboTKu (OeH3MH),
UX POJb B OBITY U IPOMBIIIICHHOCTU. [IOHATHE 0 OMOJOTMUYECKU BayKHBIX BEILIECTBAX: KUPAX, OCJIKAX, YIIEBOJaX — M UX POJIH B )KU3HU YEJIOBEKA.
MartepuanbHOe €AMHCTBO OPIraHUYECKUX U HEOPTaHUUECKUX COEIMHEHUH.

Kpemuuii, ero gusudeckie 1 XMuMHYECKHE CBONCTBA, MOJTy4YeHHe U mpuMeHenne. CoeiMHeHNs KpeMHus B mpupoae. O01iue npeacTaBieHus
00 oxcune kpemuus (IV) u kpemHueBoit kucinore. CHIMKAThI, UX HCIOJNb30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeiilue crpouteabHbie
MaTepualbl: KEepaMHKa, CTEKJIO, LEMEHT, OeToH, jxene300eToH. IIpobimembl 0e30macHOro HMCMONb30BAHUS CTPOUTENBHBIX MaTEpHANIOB B
IIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:



n3ydeHne oOpa3loB HEOPraHWYECKHUX BEUIECTB, CBOIMCTB COJSIHON KHUCIOTHI, MPOBEACHHWE KAYECTBEHHBIX PEAKIMN HA XJIOPUI-HOHBI H
Ha0Jt0/IeHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpa)karolire (pu3ndeckre U XMMHUYECKHUEe CBOMCTBA raJlor€HOB U MX COEIMHEHHUI (BO3MOXKHO
WCIONIb30BaHME BHIEOMATEpUANIOB), O3HAKOMJIEHHE C oOpaslamMu XJIOpHIOB (TalIOTEHUIOB), O3HAKOMJICHHE C oOOpaslaMu cepel U €
COCTUHEHUSAMH  (BO3MOXKHO  HCIOJB30BAHUE BHUICOMATEpHaNioB), HaONIOJCHHE TMpoliecca OOYIIMBaHUSA caxapa TMOJ  JelcTBUEM
KOHLIEHTPUPOBAHHOMN CEPHOIN KHUCIIOTHI, U3yUYEHUE XUMHUECKUX CBOICTB pa30aBI€HHOMN CEpPHOI KHUCIIOThI, POBEAECHNE KaU€CTBEHHOM peakuy Ha
cynbdar-uoH U HaOMIOIEHHE TpH3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE ¢ (PM3MYECKUMU CBOMCTBaMH a3oTa, ¢Gocdopa W HX COCIUHCHHM
(BO3MOXKHO HMCIONIB30BaHUE BHUAEOMATEpUATIOB), 0Opa3laMu a30THBIX U (GocPOpHBIX yAOOpEeHUM, MOJIydeHHe, COOMpaHHe, paclO3HABAHUE U
M3YYCHHE CBONCTB aMMHaKa, MPOBEJACHHE KAUYECTBEHHBIX PEaKIMii HA MOH aMMOHUS M (Qocdar-uoH W M3ydCHHE MPU3HAKOB WX MPOTECKAHWS,
B3aUMO/JICIICTBHE KOHIIEHTPUPOBAHHOW Aa30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO HCIOJIb30BAaHUE BHUAECOMATEPHUATIOB), H3Y4YEHHE MOJEIEH
KpUCTALIMYECKUX PEHIETOK aiMasa, rpadura, QysiepeHa, 0O3HAKOMJIEHHE C MPOLIECCOM aJcopOLMU pacTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM
yraéM U yCTPOHCTBOM IPOTHBOrasa, MojlyueHue, COOupaHue, paclo3HaBaHue U U3y4eHHe CBOMCTB YIIIEKUCIIOrO ra3a, MpoBe/IeHuEe KayeCTBEHHBIX
peakuuii Ha KapOOHAT M CUIIMKAT-UOHBI U M3yYEHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHHE C MPOAYKIMEH CHIIMKATHOW MPOMBINIICHHOCTH,
pelIeHne 3KCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilllne HeMeTabl U UX COCTMHEHUSD.

MeTa/uibl M MX COeIMHEHUS

OO0mias xapaKTepUCTHUKA XMMHUYECKHUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHHMM HX MOJIOKeHUA B llepuognueckoil cucteMe XHMHUYECKUX
anementoB Jl. . MenneneeBa u ctpoenust atromoB. CTpoeHue MeTauioB. MeTanndeckas CBsi3b U MeTaJNIM4ecKasi KpUCTAJUIMUECKash PEIIETKA.
DNEeKTPOXUMHUYECKUN P HampshKeHUN MertayuioB. du3mdeckne U XMMHUYECKHE CBOMCTBAa MeTayuioB. OOmue crmocoObl MOMYYEHUsT METaJJIOB.
[lonsiTie O KOPpPO3UM METAJNIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CmiaBbl (CTalb, YyTyH, AIOPaIOMUHUI, OpoH3a) U HX
MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenounble Metainbl: nosokeHue B Ilepuogmueckoit cucrteme xumuueckux sneMeHToB . M. MenzaeneeBa, cTpoeHHE HX aTOMOB,
HaxoXJeHue B mpupoje. Puznueckne M XMMHUUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kaius). OKCUABl U TUIPOKCUIBI HATPHUS W KaJIHs.
[IpuMeHeHne MEeT0YHbIX METAJUIOB M UX COEIMHEHUI.

[[lenouyHO3eMeNbHBIE METAIBI MAarHUK U KaJIbIIUMK: noJjioxkeHue B [lepuoandeckoi cucteMe xumuyeckux snementoB . M. Menpgeneena,
CTPOEHHE UX aTOMOB, HaxOXIeHUE B mpupoje. Pu3nueckue U XMMUYECKHE CBOWCTBA MAarHus W Kajlblius. BaxHeilline coeguHEHUs! KaabLUs
(okcun, ruapokcu, cosn). JKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHCHUSI.

AmomuHuil: nionoxeHnue B Ilepumonnueckoi cucreme xumudeckux snemeHToB JI. M. MeHpaeneeBa, CTpOoeHHE aTOMa, HaXOXIACHHUE B
npupoje. usnueckre U XUMHYECKHUEe CBOMCTBA amoMUHUsA. AMGOTEpHbIE CBOICTBA OKCHIA M TUAPOKCUAA aTIOMUHUSI.

XKeneszo: nonoxenue B Ilepuonnyeckoil cucreme xuMmuueckux 3nemeHTos /. M. MenneneeBa, cTpoeHre aroma, HaXOKIEHUE B MPUPOJE.
dusnueckre 1 XUMUUIECKHE CBOMCTBA xxene3a. OKcuabl, ruapokcuabl U conu xenesa (1) u sxenesa (111), ux cocra, cBoiicTBa U MOTyUYCHHE.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHHE ¢ 00pa3lamMy METaJIOB U CIUIABOB, X (PM3UUYECKUMHU CBOMCTBAMU, U3yUYCHHE PE3YJILTATOB KOPPO3UH METAIIIOB (BO3MOXKHO
WCIOJIb30BaHUE BHJIEOMATEpUAIOB), OCOOCHHOCTEH B3aUMOJIEHCTBUS OKCHJA Kallblidid M HATpus C BOAOH (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), MHCCIIEOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOpEeHHsl Kejlea B KUCIOpojae (BO3MOXKHO MCIIOJb30BaHHE
BHICOMATEPHUAIIOB), TIPH3HAKOB MPOTEKAHUS KAUECTBECHHBIX PEaKIMii Ha HOHBI: MarHUs, KaJbLUs, aJFOMUHUS, KUHKa, xere3a (I1) u sxenesa (111),
meau (1), HabmiogeHrWe W omMHcaHWE MPOIECCOB OKpPANIMBAHWS IJIAMEHM HWOHAMU HATpWs, Kalusl W KaJdbIMig (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), UCCIIEI0BaHNE aM(DOTEPHBIX CBOMCTB T'MAPOKCHJIA AIIOMUHUS U TMIPOKCU/IA LIMHKA, PELICHNE YKCIIEPUMEHTANIBHBIX 33]a4 110
TeMe «BaykHelme MeTaibl U UX COEIUHEHUS.

XuMHuS U OKpPYKalOLIas cpeaa

BemiecTBa 1 Matepuaisl B TOBCEIHEBHOM KU3HU 4elloBeKa. be3omnacHoe ucnoapb30BaHuE BELIECTB U XMMHUECKUX peakiuil B ObITy. IlepBas
MIOMOLIb MPU XUMHUYECKUX 0KOraX U OTPaBJICHUSX.

XUMHUECKOE 3arps3HeHHe OKpY’Karolled cpenbl (IpelesibHas AONYCTHMMas KoHUeHTpauus BeuliectB, ganee — II/IK). Ponp xumum B
pEIICHUH YKOJIOTHYECKUX MTPOOIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepuanoB (CTEKIIO, CIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHUAIIBI).

Mesicnpeomemmuuie ceasu

Peanuzanust MeXNpeaMETHBIX CBA3€H NpU M3yYEeHUH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX OHATUHN, TaK U MOHSATHH, SIBJISIOMINXCS CHCTEMHBIMHU IS OT/IEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIM (DAaKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIM3, CUHTE3, KJIAacCU(UKaALUs, NMEPUOJUYHOCTD,
HaOJI0ieHNE, SKCIIEPUMEHT, MOJIETUPOBaHKE, U3MEPEHHE, MOJIEIIb, SIBIIEHUE, TAPHUKOBBIN 3()(PEKT, TEXHOIOT U, MaTepHUaIbl.

®dusuka: Marepus, aTOM, IEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIHWJ, HU30TOMNbI, PaJUOAKTHUBHOCTb, MOJEKYJA, DJIEKTPUUECKUN 3aps,
MIPOBOJHUKY, MOJYIPOBOJHUKH, NUINEKTPUKH, (OTORIEMEHT, BELIECTBO, TeNO, O0BEM, arperarHoe COCTOSHUE BEIECTBa, Ia3, pacTBOD,
pacTBOPUMOCTb, KpUCTANINYECKasl peléTKa, CIUIaBbl, (PU3MUYECKHE BEIMYMHBI, €IUHMIBI W3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IIAHETHI,
3BE351, CoHIIE.

buonorus: gorocunTes, apixaHue, 6uochepa, 3KOCUCTEMa, MUHEPAIbHBIE YA0OPEHHS, MUKPOAJIEMEHThI, MaKpPO3JIEMEHThI, TUTATEIbHBIC
BEILECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPO/bI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA INPOI'PAMMBI IO XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JImyHOCTHEIE PE3YyJIbTaThl OCBOCHUS HNPOIrpaMMbl OCHOBHOI'O O6H.I€I‘O O6pa3OBaHI/ISI JOCTUIalOTCA B XOI€ O6y‘-IeHI/I$I XUMHUHU B €JUHCTBC
y4eOHOI U BOCIIUTATEIBHON AEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMH POCCUICKMMU COLMOKYJIBTYPHBIMU U JAYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMH, MPUHATBIMH B OOLIECTBE MpaBUJIAMM U HOPMaMH IOBEACHUS U CHOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS, CaMOpa3BUTHUS U
COIMATM3AIUHN 00yJaIOITIXCSI.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMON MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIMH U
paciivpeHue OnbiTa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH!

1) naTPHOTHYECKOT0 BOCITUTAHMSI:

HEHHOCTHOI'O OTHOMICHHA K OTCYCCTBCHHOMY KYJIBTYPHOMY, UCTOPUICCKOMY U HAYUYHOMY HACJICAWIO, TIOHUMAHUA 3HAUCHUA XUMHYECKOMN
HAYKM B KU3HH COBPEMEHHOI0 00I1eCTBa, CIIOCOOHOCTH BIaJIeTh JOCTOBEpHON MH(POpMALIUEH O IepeIOBBIX JOCTUKEHUAX U OTKPBITUAX MUPOBOIL
Y OT€UYECTBEHHOM XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOHUCTBE MHpa 1 00IECTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUSI:

OpEACTABJICHUA O COLMAJIBHBIX HOPMAaX U MpaBUIaX MCKIMYHOCTHBIX OTHOIIICHUN B KOJJICKTHUBE, KOMMyHHKaTPIBHOfI KOMIICTCHTHOCTH B
OOIIECTBEHHO MOJIE3HOM, yu4eOHO-UCCIe0BAaTENbCKON, TBOPUECKOW U APYTrUX BUAAX JESATEIHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM
ACATCIIBHOCTU IIPU BBITTOJHCHUU y‘~I€6HI>IX, ITO3HABATCJIbHBIX 3a4a4, BBIMMOJIHCHUN XUMHUYCCKUX JSKCIICPUMCHTOB, CO3JJaHUU y‘IC6HBIX IIPOCKTOB,
CTpEMJICHHUsI K B3aMMOIIOHMMAaHMIO M B3aMMOIIOMOLIM B IIpoLEcce 3TOW y4eOHON NesTeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEJICHHE U
MOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C IMO3UIIMH HPABCTBCHHLIX U IIPABOBBIX HOPM C y‘-IéTOM OCO3HaHHuA HOCJIQI[CTBI/II‘/JI IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MHUPOBO33PEHUYECKHE MPEJCTABICHNUS O BELIECTBE U XMMHUECKOM PEeaKIMy, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
COCTABJISAIOLIME OCHOBY JJIsl IOHUMAaHHUs CYIIIHOCTH HAyYHOH KapTUHBI MUpa, IPEJCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs IPUPOIBL,
B3aMMOCBS35X UEJIOBEKA C IPUPOIHOMN CPENOH, O POIM XMMHH B IIO3HAHNU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATCJIbHBIC MOTHUBBI, HAIIPABJICHHLIC Ha IMMOJTYYCHHUC HOBBIX 3HAHUH TI0 XHUMHU, H€O6XOIII/IMI)IC JJIsA 0OBSICHEHHS Ha6J'IIOIIaeMI>IX
MIPOLIECCOB M SIBJICHUM, MO3HABATENbHOM, MHGOPMALIMOHHON M YUTATENbCKON KyJIbTYPbI, B TOM YHCIIE HaBBIKOB CAMOCTOSITENILHOM paboThI C
y4EOHBIMU TEKCTAMH, CIIPABOYHOH JIUTEPATYypOil, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(MOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHMI0O U TO3HAHUIO, JI0003HATEIBHOCTb, TOTOBHOCTH M CIOCOOHOCTH K €aMOOOpa30BaHMIO, IPOEKTHOW U
HCCIIEIOBATENbCKOMN AEATEIbHOCTH, K OCOZHAHHOMY BbIOOPY HalpaBJIE€HHOCTH U YPOBHS 00y4€HHUS B JalbHEUIIEM;

4) ¢popMHUpOBaHHUsI KYJIbTYPHI 310POBbI:



OCO3HAaHUE IIEHHOCTU >XM3HH, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 3/I0pPOBBbI 00pa3 JKHU3HM, OCO3HAHUE
MOCNIEACTBUM W HENpUATHE BPEIHBIX MPUBBIUEK (YMOTPEOJIEHUS aJIKOrojsi, HapKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOJEHUS IpaBUIl
0€301acHOCTH IpU OOPAIEHUU C XMMUYECKHMH BEIIeCTBAaMH B OBITY U peaslbHON )KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTHUYECKOMY H3yUYSHHIO MPO(GECcCHii U Tpyla pa3IMuHOTO POJa, YBaXKEHUE K TPYY U Pe3yJbTaTaM TPYAOBOH ESTEIbHOCTH, B
TOM 4YMCJIE€ Ha OCHOBE INPHMEHEHHs INPEIMETHBIX 3HAaHUM [0 XUMHUM, OCO3HAHHBI BBIOOD MHIMBHIYaIbHOH TPACKTOPUU HPOJOJIKEHUS
o0pa3oBaHMsl C Y4YETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHWMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHOM
poeCCUOHATILHOMN AEATEIIEHOCTH M Pa3BUTHA HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aJIalTUPOBATHCS B MPO(ECCHOHAILHON CpefIe;

6) 9KOJIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTMUYECKH 1eiecoo0pa3Hoe OTHOLIEHHE K MPUPOJIE KaK HCTOUHUKY KM3HHU Ha 3eMile, OCHOBE €€ CyIECTBOBAaHUS, IOHUMAaHUE [IEHHOCTH
3I0pOBOr0O M 6e30macHOro o0pasa ’KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3MYECKOMY M IICUXMYECKOMY 370pPOBBIO, OCO3HAHHE
LEHHOCTH COOJIOIEHUS TPaBMIJI O€30MacHOTO MOBEIEHHs MPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIMSIX, YTPOXKAIOMIUX 3/0POBBIO M KU3HU
JIIOICH;

CIIOCOOHOCTH TNPUMEHSATH 3HAHMS, IMOJIydaeMble MPU HM3YYEHUM XUMHH, U1 PEIIeHUs 3aad, CBSA3aHHBIX C OKpY’Kaolled MNpUpOIHON
CpeoH, AJIs MOBBIIIEHUS YPOBHSI SKOJOTHUECKON KYJIbTYpPbI, OCO3HAHHUS IN100AJIBHOI0 XapakTepa SKOJIOTHYECKUX MpoOIeM U MyTel uX peleHus
IIOCPEACTBOM METOJOB XHMHH, 3KOJOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJICTBOBAaTbCS MM B II03HABATEJIbHOM, KOMMYHUKATHBHOM H
COIMAJIbHOM MPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocTtaBe meranmpeaMETHBIX pe3yJIbTaTOB BBIAESIOT 3HAuYMMBbIEe JUIsl (OPMHPOBAHMS MHUPOBO33pEHMs OOIIEHAy4YHbIE MOHATUS (3aKOH,
TEOpHs, MPUHIMI, THIOTe3a, (aKT, CUCTEMa, MPOIEecC, IKCIEPUMEHT M JIPYroe.), KOTOpbhIe UCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX yYEOHBIX
MpeaMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3TUX NPEeaMETOB (POPMHUpPOBATH MPEJCTABICHHWE O ILIEJIOCTHOM HAy4HOW KapTUHE MHpa, U
YHUBepCaJbHblC YueOHbIE 1eHCTBUS (I03HABATENIbHBIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIE), KOTOpbIe 00ecieunBatoT (POPMHUPOBAHUE TOTOBHOCTH
K CaMOCTOSATEJIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO yUEOHOM NesITeIbHOCTH.

Ilo3naBaTebHBIE YHHBepcAJIbHbIE YUeOHbIe el CTBUS

Ba3oBrble JJornueckue aeiicTBHA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIEHHUS] IPU OCBOCHUU 3HAHUI: PACKpPBIBATH CMBICI XUMHUYECKUX MOHATHH (BBLAETATH X
XapaKTepHble MPU3HAKK, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMHU HNOHATHSMM), UCIOJIB30BAaTh NOHATHUS AJI OOBSICHEHUS OTAENbHBIX (DAKTOB U
SBJICHUH, BHIOMpATh OCHOBaHMSA U KPUTEPUH Ul KiIacCU(UKAMM XMMUYECKHX BELIECTB M XUMHUYECKUX PEaKLUH, yCTaHaBJIMBATh NMPUUYUHHO-
CJIEICTBEHHBIE CBSA3M MEXKIY OOBEKTaMU U3YyYEHHUsS, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, JIE€TyKTHUBHBIEC, IO AHAJIOTUH), JEJIaTh
BBIBOIbI M 3aKJIFOUECHHUS;



YMEHHME MPUMEHATb B IPOLECCE IO3HAHUS NOHATUA (IPEIMETHbIE U METAlpPEAMETHBIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
WCIOJIb3yeMble B XHMHH, NPeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMblE B XMMHHM MOJEIbHBIE NPEJICTaBICHUS — XUMUYECKUN 3HAK (CHMBOJ
JJIeMEHTa), XUMHuYeckas ¢GopMylla M ypaBHEHHE XUMUYECKOW pPEaKIMH — MPU PEIIeHWH Y4eOHO-TO3HABATEIbHBIX 3a/lay, C YYETOM OSTUX
MOJICNIbHBIX MPEICTABICHUNA BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKUM H3Y4aeMbIX OOBEKTOB — XHUMHUECKUX BEIIECTB U
XUMHUYECKHUX pEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHBIE CBSI3M M IPOTUBOPEUMS B H3Y4YaeMbIX IpolEccax U
SBJICHUSX.

Ba3oBble uccienoBareibckue 1eiCTBUS:

YMEHHUE HCIIONIB30BaTh MOCTABJICHHBIE BOMPOCH B KAa4eCTBE MHCTPYMEHTA TO3HAHUs, a TaKke B KayeCTBE OCHOBBI IS (POPMHPOBAHHS
TUIOTE3BI 110 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

MPUOOpPETEHUE ONbITA O IJIAHUPOBAHUIO, OpPraHU3allMd M MPOBEICHUIO YYEHHUYECKHUX HKCIIEPHUMEHTOB, YMEHHE HaOJI0/aTh 3a XOJ0M
MpolLecca, CaMOCTOATEILHO MPOTHO3UPOBATH €ro pe3ynabTaT, GopMyIupoBaTh 000OIIEHUS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIIbITA,
WCCIIeTIOBAHMSI, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmaumeii:

yYMEHHME BbIOMpATh, AHAJIU3UPOBATh W HHTEPIPETUPOBATH MH(OPMALMIO PA3IMYHBIX BHUJIOB M (POPM MpeACTaBICHUS, MOIYYaeMYIO W3
Pa3HbIX UCTOYHHMKOB (HAy4YHO-TIOMYJIApHAs JIMTEpATypa XMMHYECKOrO COJIEp)KaHus, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), KPpUTHUECKH
OLIEHUBATh IPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE MPUMEHSATh Pa3InYHbIe METO/bI U 3alPOCHl IPU MOUCKE U 0TOOpe MHGOPMAIIMU U COOTBETCTBYIOIIUX JAAHHBIX, HEOOXOIUMBIX IS
BBINIOJTHEHUSI y4€OHBIX W TO3HABATEIbHBIX 3a]ad ONpPEAEIEHHOr0 THIA, MPUOOPETEHHE OMbITa B 00JACTH HCIOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHI, OBJIaJIcHUE KYJIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIILHO BHIOUPATH
ONTUMAJIbHYI0 (hOpMy MpelCcTaBieHHUs MH(GOPMAIMKA U WUIIOCTPHPOBATH PELIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JUarpaMMaMu, JPYTHMHU
dhopmamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHHE HCIOIb30BaTh W aHAJIM3UPOBATh B IMpolecce Y4yeOHOW U HCCIEA0BATENbCKOM JAEATEeIbHOCTH HH(OpPMALHUIO O BIUSHUU
MIPOMBIIIIJIEHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY>KaoIIel MPUPOTHON Cpebl.

KoMmyHuKaTHBHBIC yHHBepcaabHbIe yueOHbIe 1eCTBHUSA:

YMEHUS 33/1aBaTh BONPOCH (B X0/€ nuaiora u (WiIn) AUCKYCCHH) IO CYIIECTBY 00CYXKIaeMOH TeMBbI, (JOPMYIUPOBATH CBOH MPEIOKEHHS
OTHOCHUTENLHO BBITIOJIHEHUS MPETIOKEHHOHN 3a/1a4uu;

YMEHHUsI MIPEICTABIATh MOJTYUYCHHbIE PE3yNbTaThl IO3HABATEIBHON AESITEIbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; JAeNiaTh MPE3eHTALUI0
Pe3yJabTaTOB BBIMOJIHEHUS! XUMHUYECKOTO 3KCIEPUMEHTa (J1abopaToOpHOro OIbITa, JTaOOpaTOPHOH pabOTHI MO HCCIIEIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTO MTPOCKTA);



YMEHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIBHON U MCCIEIOBATEIBCKON JIEATEIBHOCTH NP PEUICHUN
BO3HUKAIOMIAX MPOOJIEM HA OCHOBE y4éTa OOIIMX WHTEPECOB M COTJIACOBAHMS TO3UIUH (00CYX)IeHusl, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBD»,
KOOpIUHAIIMSI COBMECTHBIX IEUCTBUH, ONIpeIeTICHHE KPUTEPHUEB M0 OLIEHKE KaueCTBa BHIMIOJIHEHHOM paboThI U ApyTHe).
PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUS:
YMEHHUE CaMOCTOSITENIbHO ONPEACTATh IIETH JAEATENIbHOCTH, IUIAHHUPOBATh, OCYIIECTBIATH, KOHTPOJIMPOBATH W TPHU HEOOXOAMMOCTHU
KOPPEKTUPOBaTh CBOIO JEATEIBHOCTh, BBIOMpaTh Hambosaee d>PGEKTHUBHBIC CIMOCOOBI pEIIeHHMs YYeOHBIX M TO3HABaTEJIbHBIX 3ajad,
CaMOCTOSITENIbHO COCTABIISATh MIIM KOPPEKTUPOBAThH MPEATIOKEHHBIN alrOpuTM IEHCTBUI MPH BHITIOTHEHUH 33IaHUN ¢ yU4ETOM MOyUYEHUSI HOBBIX
3HaHUI 00 M3ydyaeMbIX OOBEKTaX — BEUIECTBAX M PEaKIUAX, OICHWBATh COOTBETCTBHE IOJYYEHHOTO pe3yJbTaTa 3asBICHHOW IENIM, yMEHHUE
WCIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, ITPEIJIaraéMble B YCIIOBUU 33 aHUI.
HNPEAMETHBIE PE3YJIbTATBI
B cocrtaBe mpeaMeTHBIX PE3yNbTaTOB IO OCBOCHHUIO O0S3aTENILHOTO COJEp>KaHus, YCTAaHOBJIGHHOTO JIaHHOW (enepaiibHON paboueit
MPOrpaMMO¥, BBIJCNSIOT: OCBOSCHHBIC OOYYAIOIIMMHUCS HAydHbIC 3HAHHS, YMEHHUS U CHOCOOBI JCWCTBHIA, crierUpUYecKre s TpeaIMETHOU
obnactu «XUMUS», BUABI EATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHHWS, €T0 MHTEPIpPETallui, MPeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYAITUSX.
K konmy oOyuenus B 8 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYUaIOIIUXCS
YMEHHM:
®  DPACKpBIBATh CMBICI OCHOBHBIX XMUMHUYECKUX MOHIATUN: aTOM, MOJIEKYJIa, XUMHUUECKUH 3JIEMEHT, MIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
cMech (OJTHOPOJHAsE ¥ HEOJHOPOHAs), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJsipHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl JIOJIsi XWMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIPHBIH 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
3IEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas peakius, KiIacCHU(pUKalUs peakluid: peakluu COCTUHEHHs, PEeaKIHH
pa3loXKEeHUsI, PeaKkuy 3aMEeIEHUs, Peakluu OOMeHa, 3K30- U IHIOTEPMUYECKHE PEaKIuu, TEIUIoBOi 3(deKT peakiuu, sapo aroma,
AJIEKTPOHHBIN CJION aTOMa, aTOMHAasi OpOUTalb, pAANYyC aTOMa, XUMUYECKasl CBSI3b, MOJIIPHAS U HEMOJSpHAsi KOBAJICHTHAS CBS3b, HOHHAS
CBSI3b, IOH, KATHOH, aHHOH, PaCcTBOP, MAaCCOBAs J0JIsI BelecTBa (MMPOLIEHTHASI KOHIIEHTPAIUs) B PaCTBOPE;

® JUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYCCKHX TIOHATHH W TPHUMEHSATH OSTH TIOHATHS TPH OINWCAHUM BEIICCTB W HUX
IIPEBPAILCHMUI;

® ICIIOJIb30BAaTh XMMHYECKYIO CUMBOJIUKY I COCTaBleHUs! (OPMYJI BEUIECTB U YPAaBHEHUN XUMUYECKUX PEaKLIUii;

® OmpeneNnsiaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTENCHb OKHUCJICHUS JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
MPUHAJJICKHOCTD BEILIECTB K ONPENEIEHHOMY KJIAaCCy COEAMHEHUU Mo (GopMmyiiaM, BUJ XUMUYECKOW CBSI3U (KOBaJIGHTHAs U MOHHAs) B
HEOPTaHWYECKUX COCTMHCHUSX;



packpbiBaTh cMbIci [lepuonnueckoro 3akona J[. 1. Menaeneesa: 1eMOHCTpUPOBATh NOHUMAHNE NIEPUOJUYECKON 3aBUCMOCTH CBOMCTB
XMMHUYECKHX 3JIEMEHTOB OT UX IMoJIokeHUs B Ilepuoauueckoil cucteme, 3aKOHOB COXpPAHEHUS! MacChl BEIECTB, TOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHS, 3aKOHa ABOraapo;

ONMCHIBATh U XapaKTepHu30BaTh TaOIMuHy0 ¢opMy lleproanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3iNyaTh MOHSITHS «IJIaBHAs
noarpynna (A-rpymnma)» u «nodouynas moarpynma (b-rpymma)», manbie u OosbIIHe TEPHOABI, COOTHOCUTH 0003HAUEHUs, KOTOPBIC
umerorca B Tabnmuue «llepmomuueckas cucremMa xumuueckux sieMmeHToB J[. M. MenaeneeBa» ¢ UYUCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3apsj] s1pa, oOliee YMCIIO IJIEKTPOHOB U paclpelieieHue UX MO 3JIEKTPOHHBIM
CJI0SIM);

KJIACCU(PUIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHMUECKHUE BEUIECTBA, XUMUUECKHE peakuuu (M0 YUCIy U COCTaBY yYacCTBYIOIIMX B
pEaKIy BEIIECTB, 10 TeIUIOBOMY 3 (deKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOILIME XMMHUYECKHE CBOMICTBA BEIIECTB Pa3jMUYHBIX KJIACCOB, MOATBEPXAas ONUCAHUE MNpUMEpaMH
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIMIA;

IPOrHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT MX KAayeCTBEHHOIO COCTaBa, BO3MOXKHOCTH IPOTEKAHMSI XHMHUYECKUX
IPEBPALICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCHUTENIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa 1o (opmyie
COEJIMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTDH PACUETHI [0 YPABHEHHIO XUMUYECKON peaKIuy;

IPUMEHATh OCHOBHBIE ONEpPAllMU MBICIUTEIbHOW AESITENbHOCTH — aHaju3 M CHUHTE3, CpaBHEHHE, O00OOIIeHHE, CHCTEMAaTH3alHIO,
KJaccU(UKAILUIO, BBIABICHUE NPUUYUHHO--CICACTBEHHBIX CBs3eH — I M3y4eHHMsl CBOMCTB BEIIECTB M XMMMYECKHX peakuuii,
€CTECTBEHHO-HAay4HbI€ METO/bI I03HAHMsI — HAOJI0JeHUE, U3MEpPEHHE, MOJETUPOBaHHE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN);
CJIeZIoBaTh MpPaBUJIaM IIOJb30BAHUS XUMHMUYECKOW IMOCYAOH M JIaOOpaTOpHBIM 00OpYHOBaHMEM, a TaKXKe IpaBUiIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBMU C MHCTPYKLHMSMH IO BBIMOJHEHHUIO JTA0OPATOPHBIX XMMHUYECKHX OMBITOB MO TMOJIYYEHHIO U COOMPAHUIO
ra3oo0pasHbIX BelIeCTB (BOAOpPOJA U KUCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OMNpPEIENEHHON MaccOBOW J0Jeld pacTBOPEHHOTO
BELIECTBA, MJIAHUPOBATh M MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PAaClIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOUIBIO
WHJUKATOPOB (JTakMyc, (heHONPTaTCHH, METHIIOPAHK U JPYTHUE).

K xonny oOyueHus B 9 kiacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCS

YMEHUM:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMHYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO,
CJI0’)KHO€ BEIIIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHbh OKHUCIICHHS, XUMUYECKAsl pEeaKIrsl, XUMAYECKasl CBA3b, TEIIOBOM
ekt peakuuu, MoOIb, MOISAPHBIA OOBEM, PACTBOP, ANEKTPOJIUTHI, HEINEKTPOIUTHI, SJICKTPOIUTUYECKAS TUCCOLMAIUS, PEaKINU
MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE, OOpaTUMbIe W HEOOpaTHUMBbIE PEaKIIMH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE



peaKIuu, OKUCIUTEIh, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBIICHHE, aJNIOTPONUS, aM(pOTEepHOCTh, XUMUYECKasi CBA3b (KOBaJCHTHAs,
WOHHAsA, MeTa/lIn4yecKas), KpUcTajlInyeckas pemérka, KOppo3us METalIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, IMpeneiabHO
nonyctumast koueHnTpauus [1/1K Bemectsa;

WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKUX IIOHATHM M TNPUMEHATh OTH IOHATHS IPH ONMCAHMHM BEIIECTB U HX
[IPEBPALLCHU;

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (POPMYII BEIIECTB M YPaBHEHHIH XMMUYECKUX PEaKIHii;

ONpEACIATh BaJCHTHOCTh U CTENEHb OKHUCICHMS XMMHYECKHX 3JIEMEHTOB B COCOUHECHMAX DPA3JIMYHOIO COCTaBa, IPHUHAUICKHOCTH
BEIIECTB K ONpENeNEHHOMY KJIAcCy COEIUHEHUH 1Mo (opMyiaM, BHUJ XUMHUECKOW CBA3M (KOBaJICHTHAas, MOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COCAMHEHMSX, 3apsii MOHA IO XUMHUYECKOW Qopmyle, XapakTep cpelbl B BOIHBIX PacTBOpax HEOPraHMYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMUECKOHN pelIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbich [lepuonnueckoro 3akona /1. . MenneneeBa u A€MOHCTpUPOBATh €r0 OHUMAaHUE: ONUCHIBaTh U XapaKTepHU30BaTh
tabmmunyo (opmy Ileproanyeckoil CHCTEMBI XMMHUYECKHX 3JEMEHTOB: Pa3jindarh MOHATHS «TJaBHas moAarpymma (A-rpymma)y u
«nobounast nmoxarpymnmna (b-rpymma)», manele U OOJbIIME TEPUOMBI, COOTHOCHUTh 0003HAUYEHHUS, KOTOPHIE MMEIOTCS B TEPHUOIUICCKOM
TabJMIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Apa, 00IIee YHUCIIO JIEKTPOHOB
U pacrpeiesieHue UX MO0 3JIEKTPOHHBIM CII0SIM), OOBSICHATH O0IIKE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COETMHEHUN
B IIpeJieax MaJIbIX IEPUOJIOB U IVIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX ATOMOB;

KJIAaCCU(PUIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XMMHUECKHE Peakuu (110 YUCIy U COCTaBYy yYacCTBYIOIIUX B
PEaKIy BEHIECTB, 10 TeIUIOBOMY 3(h(EKTy, 0 N3MEHEHHIO CTETICHEH OKUCIICHUS! XUMHUECKUX DIIEMEHTOB);

XapaKTepu30BaTh (ONHUCHIBaTh) OOIIME U CHEIUPUUECKHE XUMUYECKHE CBOWCTBA IMPOCTHIX U CJIOXHBIX BELIECTB, IMOATBEPXKAAs
ONMCAaHNE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

COCTABJIAITh YPaBHEHHUs HIEKTPOJIUTUYECKON TUCCOLMALMN KUCIOT, IIEJI04YEeH U COJEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAaKIUN
MOHHOTO OOMEHa, YpaBHEHMs peakIUi, MOITBEPXKJAIOUIMX CYLIECTBOBAHME TI'€HETHUECKOW CBA3M MEXIy BEIECTBAMU DPA3IUYHBIX
KJIACCOB;

PACKpBIBATH CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH MOCPEICTBOM COCTaBJICHUS JIEKTPOHHOr0 OajlaHca 3TUX pPeakLuii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHMS, BO3MOXHOCTH INPOTEKaHUS XUMHUYECKUX IIPEBPALICHUN B
pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAcCOBYIO JIOJIF0O XMMHUYECKOTO 3JeMEHTa Mo Qopmyie
COEIMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKLUY;



coOnrofaTh TpaBWia IOJB30BAHHUS XMMHYECKON MOCYIOW M J1abopaTOpHBIM OOOpYIOBaHUEM, a Takke MpaBuiaa oOpalieHus c
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKLHUSMH IO BBITOJHEHHUIO JTA0OPATOPHBIX XMMHYECKHX OIBITOB IO MOJIYUCHHIO U COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOrO rasa);

MMPOBOAWTL PCAKIINH, ITIOATBCPIKIAIONINUC Ka4eCTBEHHBINA COCTaB Pa3IMYHBIX BCHICCTB: PACIIO3HABATE OIIBITHBIM HYTCM XJiopuna-, 6p0MI/IH-
, womun-, kapboHnat-, ¢ocdar-, cuamkar-, Ccyabdar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS W HOHBI HM3YyYECHHBIX METAJUIOB,
NPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTAaHWYCCKHUX BEILECTB;

NPUMEHITh OCHOBHBIE OIEpPAIlMA MBICIUTEIILHOW JICATEIILHOCTH — aHajW3 W CHHTE3, CpaBHCHHE, O0OOIICHHE, CHUCTEeMaTHU3allHIo,
BBISIBIICHUE TMPHUYUHHO-CIICJACTBEHHBIX CBSI3€H — I M3YYEHHs] CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIMid, €CTeCTBEHHO-HAyJHBIC
METO/IbI TTO3HAHUS — HAOII0IEHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (pEaTbHbBIN M MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauvecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB u daekTpoHHbIe (LM pPOBbLIE)
n/n TeM MPOrpaMMBbl Bceero Koutpoaburie HpakTieckue o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThI
Pa3znea 1. IlepBoHayanbHble XUMHYECKHE OHATHUSA
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
MPAKTHYECKON JAeITeTbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
19 BemecTBa u xXumuueckue 15 1 0 bubnuoreka [JOK
peakuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxxHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopon. Ilonsitue 6 0 0 bu6mmoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kuciorax 3 0 1 bubmuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [JOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 1 1 1 bu6mmorexa [IOK

HEOPraHWYECKUX COCIMHEHUN

Hroro no pasneny 30

https://m.edso0.ru/7f41837¢c

Paznen 3. Ilepuoanuecknii 3axon u [lepuognueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoenne aToMOB.

Xumuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBHUTE/IbHbIE P€aKIuH



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

[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1 XHMHYECKHX djeMeHToB /I, 1.
Mennene-eBa. CTpoenue
aroMa
XuMH4YecKast CBA3b.

3.2 OKHCIIHTEILHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN

Utoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

but6mmoreka [{IOK
https://m.edsoo.ru/7f41837c

but6mmoreka [IOK
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

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne i/mm P Konrpoabubie IIpakruueckue (icpp )
NporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Pasnea 1. BemecTBo U XuMH4YecKHe peakiuu
[ToBTOpEHME U yriyOJieHHe 3HAHUI bubnuotexa [JOK
11 5 1 0
OCHOBHBIX Pa3JIelIoB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DJNIEKTPONUTHYECKAs JUCCOLIMALIMS. bubmmnorexa [JOK
1.3 8 1 1
XUMHUUECKUE peakIK B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pasnen 2. HemeTa/uibl 1 HX COEIMHEHUS
51 OO0mmas XxapakTepuUCTHKa XUMUIECKUX 4 0 1 bubnmoreka [JOK
' anemenToB VIIA-rpymmel. ['anoress https://m.edsoo.ru/7f41a636
22 ovewertos Viaapymie, Copan ot ; : o BudmorexlOK
' PyTHEL. £-€p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
23 snowemonVAmpyme, Ao Goobop i | 7 : ,  BrbmorerlloK
| PYIHIRL £30T P https://m.eds00.ru/741a636
COCIIMHEHUS
26 otewertos Navepym: Yeneponn : 1 ,  DubmorexallOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Wroro mo pazneny 25


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

Pa3zgea 3. MeTaubl M HX COeIUHEHU S

bu6mmoreka [JOK
A1 7 4
3 O6mme CBOHCTEA MeTANIOR https://m.edso0.ru/7f41a636
3.2 Baxwueiimnie MeTasuisl 1 UX COEAUHEHUA 16 bubmorera [IOK
' 2 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnea 4. Xumus n okpyxkammas cpega
4.1 BemiectBa 1 MaTepuanbl B JKU3HU YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo0.ru/7f41a636
Utoro mo pazneny 3
PesepBHOE BpeMms 3 bubmorexa TIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68


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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoauuecTBo yacoB
Ne Tema ypoka B Aara (?;I e::o[:::;;f}i?;b P
n/n yp cer K/P /P U3yYeHUs P
0 pecypcebl
but6mmoreka [{OK
1 [TpenMer xumuu. Poiie XuMHM B KU3HU YeOBeKa. Tena u BemecTBa 1 0 0 04.00.2023  https://m.edsoo.ru/f0d210c
bubnuoreka [JOK
2 HoHATHE 0 METOAAX NOSHANI B XHMIH ! 0 O 08.00.2023  https://m.edsoo.ru/ffod227e
3 [Tpaktuueckas pabora Ne 1 «IIpaBuna paboTsl B 1abopaTOpuu U 1 0 0 bubnmnorexa [JOK
npuémbl 00palieHus ¢ 1ab0paTOPHBIM 000PYLOBAHHEM) 11.09.2023  https://m.edsoo.ru/ff0d23dc
4 q C 5 . 1 0 0 but6mmoreka [{OK
ucThie BenlecTBa U cMecu. CriocoObl pa3aeneHus cMecen 18.00.2023  https://m.edsoo.ru/ffod26ca
5 [Tpaktudeckas padora Ne 2 «Pa3nenenue cmecei (Ha mpumepe 1 0 0 bu6mmorexa [IOK
OYKCTKH TTOBAPCHHOM COJIN)» 22.09.2023  https://m.edsoo.ru/ff0d28c8
bubmuoreka [JOK
0 ATOMBI 1 MOy Tbi 1 0 0 25.09.2023  https://m.edsoo.ru/ff0d2a6c
bubnnoreka [JOK
7 XUMHYECKHE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX JIEMEHTOB 1 0 0 20.00.2023  https://m.edsoo.ru/ffod2bes
bubnuorexa [JOK
8 Hpoctsie m cnozibe Bemectsa 1 0 0 02.10.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 0 0 bubmiorexa LIOK
YPIPHO® Y1 06.10.2023  https://m.eds00.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BeIIecTB. XUMUUecKas popmyia. 1 0 0 bubnuorexa [JOK
BasieHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB 09.10.2023  https://m.edsoo.ru/ff0d2eae
1 OtHocuTenbHas aToMHast Mmacca. OTHOCHUTENbHAS MOJIEKYIISIpHAS 1 0 0 bubmmoreka [JOK
Mmacca 13.10.2023  https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

12

MaccoBas J0JIA XUMHYCCKOT'O 3JIEMCHTA B COCAMHCHU U

but6mmoreka [JOK

16.10.2023  https://m.edsoo.ru/ff0d350c

13 duznueckre U XUMUUECKUE SBICHUSI. XUMHUYECKash PeaKIHs brbmiorexa LIOK
20.10.2023  https://m.edsoo.ru/ff0d37fa

bubnmoreka [JOK
14 KommuectBo BemecrBa. Moinb. Moisipaas macca 23102023 https://m.e dscI)-E).ru /005230

15 [Tpu3Haky U ycia0BUS MPOTEKAHUS XUMHUYECKUX PEaKIIHii Bubmorexa LIOK
27.10.2023  https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEeHMsI MacChl BEIECTB. XUMHUECKHUE YPaBHEHUS Bubmiorexa LIOK
30.10.2023  https://m.edsoo.ru/ff0d3b88

17 BrrurcneHus KoIm4ecTBa, MacChl BEMIECTBA 110 YPaBHEHUSIM bubmmoreka [JOK
XHUMHYCCKUX PeaKIui 10.11.2023  https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMrUuecKux peakiuui (COeIMHEHUS, PA3I0KECHHUS, bubnmnorexa [JOK
3aMEIICHHS], OOMEHa) 13.11.2023  https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHBIH-3HITKIOoTIeANCT. O000IIeHne 1 but6mmoreka [JOK
CHCTeMAaTH3aIUs 3HAHUI 17.11.2023  https://m.edsoo.ru/ff0d40c4

20 Kontponbhas pabota Nel o reme «BemiecTBa 1 XMMHUYECKHE Bbu6mmoreka [IOK
peaKIum» 20.11.2023  https://m.edsoo.ru/ff0d4290

91 Bo3nyx — cMmech razon. CoctaB Bo3ayxa. Kuciopon — snemMeHT u but6mmoreka [JOK
npoctoe BemiecTBo. O30H 24.11.2023  https://m.edsoo.ru/ff0d448e

99 dusnyueckre 1 XUMUYECKHE CBOMCTBA KUCTIOpoa (peakiuu bubnuotexa [JOK
OKHcIeHus, Topenue). [lonsTre 06 okcumax 27.11.2023  https://m.edsoo.ru/ff0d4614

93 CriocoObI TTOJTyYeHHUsT KHUCIIOPO/Ia B JIA0OPATOPUU H bubnmoreka [JOK
npoMblIuieHHOCTH. [IpuMeHeHue Kucmopoaa 01.12.2023  https://m.edsoo.ru/ff0d497a

TennoBoit KT XUMUYECKON peaKiinu, MOHITH

24 Teepl;]/II(?XI(/)IMI:‘({qu():Ie(OM ypaBH:f{I/I(I)/I, :I:If:o-u u 3’1{11(())TepM(1341(i)eCKnx Brubmiorexa LIOK
peaKimsX 04.12.2023  https://m.edsoo.ru/ff0d4790

25 TomnuBo (HedTh, yroib U MeTaH). 3arpsi3HEHUE BO3/1yXa, CIIOCOObI bubnuoreka [IOK


https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

€ro MPeI0TBPAICHHS 08.12.2023 @ https://m.edsoo.ru/ff0d4cda

26 [TpakTiueckas pabota Ne 3 o reme «llomyuenue u cobupanue bubmuoreka [{IOK
KHCJIOPO/1a, M3yUCHHE €r0 CBOMNCTBY» 11.12.2023  https://m.edsoo.ru/ff0d4ae2

97 Bonopon — sneMmeHT u npocroe Bemectso. Haxoxxaenue B bubmuoreka [IOK
pUPOJIC 15.12.2023  https://m.edsoo.ru/ff0d4dd0

28 Pu3nYeCcKre 1 XMMUYECKUE CBOMCTBA Bojlopoaa. [Ipumenenne bubnuotexa [JOK
BOJIOpOIA 18.12.2023  https://m.edsoo.ru/ff0d4dd0

29 [ToHsITHE O KHCITOTAX M COJISIX bubmmoreia IOK
22.12.2023  https://m.edsoo.ru/ff0d50d2

30 Crioco0bI TTOJTyYeHHUsT BOJAOPOA B TA00OpaTOPHH Bubmorexa LIOK
25.12.2023  https://m.edsoo.ru/ff0d4dd0

31 [Tpaktuueckas padora Ne 4 o teme «Ilonmydyenue u codbupanue bubmuoreka [IOK
BOJIOPO/Ia, M3YYEHHE €r0 CBONCTBY 29.12.2023  https://m.edsoo.ru/ff0d4f42

bubnuotexa [JOK
32 Monspitsiii 00bEM rason. 3akoi ABorazpo 12.01.2024 https://m.edsg).ru/fde542e

33 Brrunciienus 00bEMa, KOJIMYECTBA BEILIECTBA T'a3a IO €ro bu6nuoreka [JOK
U3BECTHOMY KOJIMUECTBY BELIECTBA WIIH O0BEMY 15.01.2024  https://m.edsoo.ru/ff0d55a0

34 Brruncnenus 00bEMOB ra30B 10 yPaBHEHUIO PEAKIIMH Ha OCHOBE bubnmnorexa [JOK
3aKOHa 00BEMHBIX OTHOIICHHIA T'a30B 19.01.2024  https://m.edsoo.ru/ff0d5708

35 DU3NYECKUE U XMMUYECKHUE CBOMCTBA BOJIbI Bubnnotexa LIOK
22.01.2024  https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBauwii. [TorsiTHEe 00 MHAMKATOPAX bubmiorexa LIOK
26.01.2024  https://m.edsoo.ru/ff0d59e2

37 Bopa kak pactBoputens. HachlleHHbIe 1 HEHACHIIIICHHBIE bubnmnoreka [JOK
pacTBOpbl. MaccoBasi 101151 BELIECTBA B PACTBOPE 29.01.2024  https://m.edsoo.ru/ff0d5b40

38 [TpakTuueckast padota Ne 5 o reme «lIpuroroBienue pacTBOpoB ¢ bubnuoreka [IOK
OMpeeIEHHOM MacCOBOM J0JIel PACTBOPEHHOTO BEIICCTBAY 02.02.2024 = https://m.edsoo.ru/ff0d5eba

39 Konrpomnsnas padora Ne2 mo teme «Kucnopon. Bomopon. Boga» bu6mmorexa [IOK


https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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

05.02.2024  https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccu(uKaiys, HOMEHKIATypa bubmmoreia LIOK
09.02.2024  https://m.edsoo.ru/ff0d664e
a1 [TonydyeHune u XMuMHUUYECKHUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bub6nuoreka [JOK
aM(OTEePHBIX OKCUJIOB 12.02.2024  https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, Kilaccu(pUKaIMs, HOMEHKIIATypa BH6H_HOTeKa Hox
16.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMUMHYECKUE CBOMCTBA OCHOBAaHUM brbmiorexa LIOK
19.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnoter: coctas, knaccudukarys, HOMEHKIATypa bubmmorexa LIOK
26.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TosrydyeHne 1 XUMUYECKHE CBOMCTBA KUCIIOT bubmmorexa IOK
01.03.2024  https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI OTYyYEHUS, XUMUYECKHE bubmuoreka [{IOK
CBOWCTBa 04.03.2024  https://m.edsoo.ru/00ad9474
47 [Tpaktuyeckas padora Ne 6. PemeHue skcrepuMeHTaIbHbBIX 3a7a4 bubnuoreka [IOK
1o TeMe « OCHOBHBIE KJTACChl HEOPTaHMYCCKUX COCAMHEHUIY 11.03.2024  https://m.edsoo.ru/00ad9b7c
48 I'eHeTnyeckas CBs3b MEXAY KJIacCaMHM HEOPraHUYECKUX bubmuoreka [IOK
COeIMHEHHI 15.03.2024  https://m.edsoo.ru/00ad9a50
49 O06001eHne ¥ cucTeMaTu3alus 3HAaHUK brbmiorexa LIOK
18.03.2024  https://m.edsoo.ru/00ad9ch2
50 Konrponsnas padora Ne3 o treme "OCHOBHBIE KIacChI bu6mmoreka [IOK
HEOPraHUYECKUX COCITUHCHMI" 22.03.2024  https://m.edsoo.ru/00ad9ela
51 [TepBble MOMBITKH KJIACCU(PUKALIUNA XUMUYECKUX IE€MEHTOB. bu6muoreka [IOK
[ToHsiTHE O rpymIax CXOIHBIX JIEMEHTOB 01.04.2024  https://m.edsoo.ru/00ad9ffa
52 IIepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX bubnuoreka [IOK
snementoB JI. 1. Menpeneesa 05.04.2024  https://m.edsoo.ru/00ada52¢c
53 [lepuonpl, rpymmbl, TOATPYIIITHI bubnmoreka [JOK
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08.04.2024  https://m.edsoo.ru/00ada52c

bubnuorexa [JOK
54 Ctpoenne atoMoB. CocTaB aTOMHBIX siziep. M3oTomns 12.042024  https//m.e dsci.ru 100ada34?

55 CrtpoeHue 3MeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubnmnorexa [JOK
[Mepuoanyeckoii cucremsl 1. . Menaeneesa 15.04.2024  https://m.edsoo.ru/00ada6bc

56 XapakTeprucTHKa XUMHUYECKOT0 3JIEMEHTA IO €r0 MOJ0KEHUIO B bubnuotexa [JOK
[Tepuomuueckoii cucreme JI. 1. MenneneeBa 19.04.2024  https://m.edsoo.ru/00ada824

57 3nauenue [leprogndyeckoro 3aKoHa JJisl pa3BUTHs HAYKH U bubnuotexa [JOK
npaktuky. J[. 1. MeHnaeneeB — y4€Hbli, MeJaror ¥ rpaxIaHuH 22.04.2024  https://m.edsoo.ru/00ada96e

58 DNeKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKHX JIEMEHTOB bubmmorexa LIOK
26.04.2024  https://m.edsoo.ru/00adaab8

59 HNonnas xumuyeckas CBsi3b Bubmiorexa LIOK
29.04.2024  https://m.edsoo.ru/00adac34

60 KoBasieHTHas OJIsIpHAS XUMUYECKas CBSI3b brbmiorexa LIOK
03.05.2024  https://m.edsoo.ru/00adaab8

61 KoBasneHTHas HENoJsipHasi XUMUYECKas CBSI3b Bubmorexa LIOK
06.05.2024  https://m.edsoo.ru/00adaab9

62 CreneHb OKUCIICHUS bubmiorexa LIOK
10.05.2024  https://m.edsoo.ru/00adae28

63 OKHCITUTENTEHO-BOCCTAHOBUTEILHBIC PEAKITUI bubmorexa TIOK
13.05.2024  https://m.edsoo.ru/00adb076

64 OKHUCIUTENN U BOCCTAHOBUTEIH Bubmorexa LIOK
17.05.2024  https://m.edsoo.ru/00adb076

65 Konrponbnas padora Ne4 o teme «CtpoeHue atoma. XuMHUYECKast bu6muoreka [IOK
CBSI3b» 20.05.2024  https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O600I1ICHIE ¥ cCHCTeMaTH3alus 3HAHUH bubmmoreia LIOK
24.05.2024  https://m.edsoo.ru/00adb33c

67 PezepsHslii ypok. O6001IeHNe U cCCTeMaTH3aINs 3HAHUHA bu6mmorexa [IOK
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27.05.2024  https://m.edsoo.ru/00ad9ch?2

but6mmoreka [JOK
31.05.2024  https://m.edsoo.ru/ff0d61c6

68 PesepBHEIl ypok. O000IICHNE U CHCTEMAaTH3alns 3HAHUH 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4


https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoauuecTBo yacoB

DJIeKTpPOHHbIe N (ppoBbIe

Ne Tema ypoka Bceer flata oOpa3oBaTe/ibHbIE
n/n K/P I1/P H3yYeHHs
0 pecypcsl
1 Ilepnonnueckuii 3akoH. [lepuonnueckas cucteMa XUMHUYECKUX 1 0 0 bu6muoreka [IOK
snementoB JI. 1. Menaeneena 04.09.2023  https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB XUMUYECKUX IIEMEHTOB 1 0 0 bubmuoreka [IOK
HEPBBIX TPEX MEPHOIOB 06.09.2023  https://m.edsoo.ru/00adb6b6
3 Knaccugukaius 1 HOMEHKIaTypa HEOpraHMYECKUX BEIIeCTB 1 0 0 bubamoreta LIOK
11.09.2023  https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOH CBS3H U THITBI KPUCTAJUTMIECKUAX PEIIETOK 1 0 0 brbmiorexa LIOK
13.09.2023  https://m.edsoo.ru/00adbac6
5 Kontponbnas pabota Nel mo teme «IloBropenue u yriyoneHue 1 1 0
3HAHWI OCHOBHBIX Pa3zeiioB Kypca 8 Kiaccay 18.09.2023
6 Knaccugukarnus XuMHUUecKuX peakiuii o pa3IuyHbIM IpHU3HAKaM 1 0 0 bubamoreta LIOK
20.09.2023  https://m.edsoo.ru/00adbch0
7 ITonsiTne 0 ckopocTy XMMHU4ecKkoi peakuuu. [lonsatue o 1 0 0 bubmuoreka [{IOK
TOMOT'€HHBIX M T€TEPOTCHHBIX PEAKIIUIX 25.09.2023  https://m.edsoo.ru/00adbe9a
[ToHsiTHE O XUMHUYECKOM paBHOBecHU. DaKTOPHI, BIUAIONINE HA
8 CKOpPOCTh XUMHUYECKOM peiucupm " HOJIO)KGHI/IE X’I/IMI/I‘-ICCIIjiFO 1 0 0 bubmmorexa IOK
27.09.2023  https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITHHI 1 0 0 bubmmorexa [IOK
02.10.2023  https://m.edsoo.ru/00adcade
10 Teopus snekTpouTHYECKON quccoranui. CUIbHBIE U clla0bie 1 0 0 but6mmoreka [JOK
DIIEKTPOJIATHI 04.10.2023  https://m.edsoo.ru/00adcd68
. bubnuorexa [IOK
11 Hounsie ypasieniti peatiuuit . O 9 00102023 nhttps://m.edsoo.ru/00add44s
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XUMHWYECKHUE CBOMCTBA KHUCJIOT U OCHOBAHUU B CBETE

but6mmoreka [JOK

12 NPE/ICTaBICHUN 00 AIIEKTPOTUTUIECKON TUCCOIMAIIN 11.10.2023  https://m.edsoo.ru/00add5d8

13 XUMHYECKHE CBOWCTBA COJIEH B CBETE MPEACTaBIECHUN 00 bubmuoreka [{IOK
DIIEKTPOJIUTHYECKOM TUCCOIMAIINT 16.10.2023  https://m.edsoo.ru/00add8b2

14 [TonsaTHe 0 rugposn3e conen Brbmmorexa LIOK
18.10.2023  https://m.edso0o.ru/00add9d4

15 O000111eHrEe U cCUCTEMATU3ALNS 3HAHUI bubmmorexa [IOK
23.10.2023  https://m.edsoo.ru/00addd12
16 [TpakTuueckas padota Ne 1. «Pemenne skciepuMeHTATBHBIX 337129 95 .10.2023 ];gg::jll(;;.eezasci.orllflo 0addbfa

17 Kontponbhas padota Ne2 o teme «1€KTpOIUTHYECKAS Bbu6mmoreka [IOK
JEccoUanus. XMMUYCCKUAE PEaKIiU B PACTBOPAX» 30.10.2023  https://m.edsoo.ru/00addecO

18 OO61as xapakTepuCTHKa raloreHoB. XMMUYECKHE CBOMCTBA Ha bubnmnorexa [JOK
npuMepe XJaopa 13.11.2023  https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. ComnsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, but6mmoreka [JOK
MOJIy4YEeHHE, PUMEHEHHE 15.11.2023  https://m.edsoo.ru/00adel104

20 [Tpaktudeckas padora Ne 2 o teme «Ilomydenue consiHon Bbu6mmoreka [IOK
KHCIIOTBI, M3y4eHHE €€ CBOWCTB» 20.11.2023  https://m.edsoo.ru/00ade348

91 Brrunciienus mo ypaBHEHHSIM XUMHUUECKUX PEAKITUHM, €CIIU OJMH U3 bubnuorexa [JOK
peareHToB J1aH B U30BITKE 22.11.2023  https://m.edsoo.ru/00ade488
22 OO6mas xapakTepucTrKa 31eMeHTOB VIA-Tpyribt 97 11.2023 ﬁgg:ﬁ;;iii?ﬁlo 0ade64a

93 AnnorpornHbie Moaudukanuu cepsl. Haxoxaenue cepsl u eé bu6mmoreka [IOK
COEMHEHU B IPHUPO/Ie. XUMHUECKHUE CBONCTBA CEPBI 29.11.2023  https://m.edsoo.ru/00ade64a

24 CepoBogopo/, cTpoeHre, GU3NIECKUE U XUMUIECKIE CBOHCTBA Br6morexa LIOK
04.12.2023  https://m.edsoo.ru/00ade802

o5 Oxkcuapl cepbl. CepHas KUCIIOTa, GU3HMYESCKUE U XUMHYCCKUE bubnuorexa [JOK
CBOWCTBA, IPUMEHEHHE 06.12.2023  https://m.edsoo.ru/00adea28
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Xumudaeckue pC€aKluuy, JICKAIUEC B OCHOBC ITPOMBIIIIICHHOT'O

but6mmoreka [JOK

26 cnoco0a HonzﬂieHI/m CepHON KUCIOTH. XUMHUYECKOE 3arps3HeHNE 11122023 https://m.edsoo.ru/00adec8a
OKpY’KaIoLIeH Cpe/ibl COSAMHEHUSIMH CEPbI
27 Brruncnenne MaccoBoii 10711 BbIX0/1a MPOAYKTA PEaKIMI bubmiorexa LIOK
13.12.2023  https://m.edsoo.ru/00adec8a
28 OO0mmas xapakTepucTika 31eMeHToB V A-Tpymibl. A30T, bubmmoreka [JOK
pacrpocTpaHeHHe B IPpUpoie, GU3NUIECKHUE M XUMHYCCKHE CBOMCTBA 18.12.2023  https://m.edsoo.ru/00adeeab
29 AMMHak, ero Gpu3nYecKue U XUMUYECKUE CBOMCTBA, TIOTyUYEHUE U bub6nuoreka [JOK
NPUMCHCHHE 20.12.2023  https://m.edsoo.ru/00adf004
30 [TpakTuueckas padota Ne 3 o teme «IloyyeHne ammuaka, bubnuorexa [JOK
U3yYCHHUE €r0 CBOMCTBY 25.12.2023  https://m.edsoo.ru/00adf180
31 A30THas KUCoTa, €€ Pu3nuecKue 1 XUMUYECKUEe CBOMCTBA brbmiorexa LIOK
’ 27.12.2023  https://m.edsoo.ru/00adf306
Hcnosnp30BaHUE HUTPATOB U COJIE AaMMOHUS B KAYECTBE
32 MUHEPATIbHBIX yn06;eHm"1. XHUMHYECKOE 3arpsi3HeHUE bubmmorexa IOK
3 15.01.2024  https://m.edsoo.ru/00adf518
OKpY’KaIOIIeH Cpe/ibl COeAMHEHUSIMU a30Ta
33 ®ocdop. Oxeun pochopa (V) u pochopras kucnora, puznyeckue bubnmnorexa [JOK
¥ XUMHUYECKHE CBOMCTBA, OITY4YECHUE 17.01.2024  https://m.edsoo.ru/00adf68a
34 Hcnonp3oBanue GpochaToB B Ka4eCTBE MUHEPAIBHBIX yI0OpPEHHUH. bu6mmorexa [IOK
3arpsi3HEHHE MPUPOIHOM cpebl hochaTamu 22.01.2024  https://m.edsoo.ru/00adfc20
35 Yriiepos, pacupocTpaHeHue B MPUPOJIE, PUINICCKUE H XUMUYCCKHE bubnmoreka [JOK
CBOICTBa 24.01.2024  https://m.edsoo.ru/00adfd9c
36 Oxkcunsl yriaepoaa, ux pusndeckre 1 XMMHUYECKHUE CBOMCTBA. bu6nmoreka [JOK
DKoJIOrHYeCcKre POOIIEMBI, CBSI3aHHBIE ¢ OKcH0M yriaepona (1V) 29.01.2024  https://m.edsoo.ru/00adfebe
37 VYronbHast KUCIOTa U €€ COH Bubmiorexa LIOK
31.01.2024  https://m.edsoo.ru/00ae006¢c
38 [Tpaktudeckas padora Ne 4 o Teme "[lomydeHue yriekucaoro rasa. bu6mmoreka [IOK
KauecTBeHHas peakiusi Ha KapOoOHAT-HOH" 05.02.2024  https://m.edsoo.ru/00ae027e
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39 [TepBoHavyaIbHBIC TTOHATHS 00 OPTAHUYECKHUX BEIIECTBAX KaK O bubmuorexa [JOK
COCJIMHEHUSIX yriiepoa 07.02.2024  https://m.edsoo.ru/00ae054e
40 KpemHuwii u ero coequHeHus bubmorexa TIOK
12.02.2024  https://m.edso0o.ru/00ae080a
a1 [TpakTudeckas padora Ne 5. Pemenue skcriepuMeHTaIbHBIX 3aa4 bu6mmorexa [IOK
110 TeMe «BakHelIII1e HeMeTaJIbl U UX COCIUHEHUS 14.02.2024  https://m.edso0.ru/00ae0bf2
42 Kontponbnas pabota Ne3 mo teme «BaxHeile HeMeTaIbl U UX bubnmnorexa [JOK
COCZIMHEHUS» 19.02.2024  https://m.edso0.ru/00ae0e18
OO0m1as XxapakTepucTUKa XUMHYECKUX AJIEMEHTOB — METaJLIOB.
43 MeTaHJII/I‘II;CKaHpCBSISB Y MeTaJuITMYecKasi KpUCTaNINIeCcKast bubmmorexa LIOK
.. . 21.02.2024  https://m.edsoo.ru/00ae103e
peméTrka. @U3nYECKre CBOMCTBA METAILIOB
44 XHUMHYECKUE CBOWCTBA METAIJIOB. DIIEKTPOXUMHUUECKHUH psif bubmuoreka [{IOK
HAINpPsDKCHUH METaJUIOB 26.02.2024  https://m.edsoo0.ru/00ae1156
O6mue crioco6b! monydeHust metamuioB. CrutaBbl. BerauciaeHus mo
45 YpaBHEHUSIM XUMUYECKUX PEaKIUN, €CIM OJIMH U3 PEarcHTOB Bubmorexa LIOK
’ 28.02.2024  https://m.eds00.ru/00ae1156
COJICPKUT IPUMECH
46 Illenounble MeTaIIBI bubmmorexa LIOK
04.03.2024  https://m.edsoo.ru/00ae14b2
47 [TonsiTHE O KOPPO3UU METAJLIOB Brbmmorexa LIOK
06.03.2024  https://m.edsoo.ru/00ae1278
48 OKcuibl ¥ THAPOKCUJIBI HATPUS U KAJTHSI bubmorexa HOK
11.03.2024  https://m.edsoo.ru/00ael14b2
49 [llenoyno3eMeNnbHBIC METAJIbI — KAJIBIUA 1 MarHui bubmmorexa [IOK
13.03.2024  https://m.edsoo.ru/00ae15e8
50 Baxueiimue coequHeHns KajlblUs bubmorexa TOK
18.03.2024  https://m.edso0o.ru/00ae15e8
51 O0o001IeHNEe U cHCTeMaTU3allns 3HAaHU N

20.03.2024
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52

KéctkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

but6mmoreka [JOK

01.04.2024  https://m.edsoo.ru/00ae1886
53 [TpakTrueckas padota Ne 6 o teme "JKEcTKOCTh BOABI M METO/IBI €€ bubmuoreka [{IOK
ycTpaHeHus" 03.04.2024  https://m.edsoo.ru/00aelae8
bubnuoreka [JOK
4 A i
> FHOMIHIH 08.04.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA ¥ THIPOKCUIA bubmiorexa LIOK
P A a3 A 10.04.2024  https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
>0 AKeneso 15.04.2024  https://m.edsoo.ru/00ae1d86
bubmuoreka [JOK
7 I Il
> Oxcmpet, ruppoxernt  com xenesa (1) uxenesa (1) 17.04.2024  https://m.edsoo.ru/00ae35e6
58 O0o01IeHre U CHCTeMaTH3allus 3HaHU ! 99 04.2024
59 [TpakTrueckas padota Ne 7. Pemienne skCiepuMeHTAIBHBIX 3a71a4 bubmuorexa [JOK
o teme «Ba)kHele MeTaiIbl U KX COEAUHECHUSD) 24.04.2024  https://m.edsoo.ru/00ae3de8
o B;;q:cn(c)mm; o yngHe};mM X(:/:)MI;I‘-IGCKI/IX peazgnn],gecnncozemﬂ u3 BuGmorexa LIOK
ICHTOB JIaH B M30BITKE HIIH JKUT IPUMECH. Bhraucienus
p . 8 T8 COED P g 29.04.2024  https://m.edsoo.ru/00ae1750
MacCCOBOM JOJIH BBIXOJIa MPOTYKTA PEaKIIHH
61 i
O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 06.05.2024
62 KontponbHas pabota Ne4 no teme «BaxHeilme MeTamibl 1 UX
COEIUHEHUS» 08.05.2024
63 BemectBa 1 MaTepuaibl B IOBCSIHEBHOM JKU3HHU YeIOBEKA Bubmmorexa LIOK
B P A 13.05.2024  hitps://m.eds00.ru/00ae3f50
64 X €CKO€ 3arpsi3HEHUE O aroIIeit cpe Bubmorexa LIOK
HMHYECK SI3HEHUE OKPYK i bI
P PYAIOMCH Cpel 15.05.2024  https://m.edso0.ru/00ae4270
65 Ponb XuMuM B pellIeHUH 3KOJIOTHYECKUX MpobieM bubnuoreka [IOK
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20.05.2024  https://m.edsoo.ru/00ae4270

. . bubnuorexa [JOK
66 PesepBHEIl ypok. O000IICHNE U CHCTEMAaTH3alns 3HAHUH 1 20.05.2024  https://m.edsoo.ru/00ae0d0a

67 P BHBIN K. O00011IeHHE U CUCTEMATU3ALIMS 3HAHUI 1 bubmorera [IOK
e3¢p YPOI. LOODIICHAC 1 cHCTE a3 22.05.2024  https://m.edsoo.ru/00adb33c

68 p . 0606 . 1 but6mmoreka [JOK
e3epBHBII ypok. O000IIEeHUE U CHCTeMaTH3AIIHs 3HAHHUH 22.05.2024  https://m.edsoo.ru/00ad9ch?

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A., AkunonepHoe o6mectBo «M3natenscrBo «IIpocsenienue
» Xumus, 9 kmace/ 'abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A., Akimonepnoe o6miectBo «M3narensctBo «IIpocBemienne»

Xumus. ki1ace: yae0. s oomieoopazoBatenbHbIX yupexaenuii / O.C. I'abpuensH. - 3-¢ u3a., ctpeotnrt. - M.: [lpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

1. I'abpuensu O. C., Bockoboiinukosa H. I1., Slmrykosa A. B. HactonpHas kHura yunrens. Xumus. 8 ki1.: Meroauueckoe nocodue. - M.
Hpoda, 2021.

2. T'abpuensu O. C., Smykoa A. B. Terpaap nist 1abopaTOpHBIX ONBITOB U MpakTuueckux padort. 8 ki. K yueonuky O. C. ['abpuensna
«Xumus. 8 kimacen. M.: Jlpoda, 2022.

3. IN'abpuensn, O. C. Metonuueckoe nocodue k yueouuky O. C. 'abpuensna «Xumusi». 8 kiacc / O. C. 'abpuensn. — M. : [Ipoda, 2021. —
109.

4. T'abpuensn, O. C. Meroandeckoe mocooue k yueOnuky O. C. I'abpuensina «Xumus». 9 kimacc / O. C. I'abpuensa. — M. : lpoda, 2021. —
108.

5. Xumus : rexHonoruueckue kaptol Kk yueOHuky O. C. ['abpuensna «Xumus. 8 kiace» : meroandeckoe nocoodue / JI. . AcanoBa. — M. :

Hpoda, 2020



6. Xumus : TexHosnorndeckue kaptol kK yueOHuky O. C. ['abpuensna «Xumust. 9 kiace» : meronuueckoe nocoodue / JI. . AcanoBa. — M. :

Hpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHbIe U ipoBepouyHbIe paboThl K yueOHuKy O. C. 'abpuensua «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A.

A. Ymakosa u jap. - M.: Jlpoda, 2022. nanHbIe

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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