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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1Mo XMMHH Ha ypPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOH MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbx B PI'OC OO0, a taxxe Ha ocHOBe (emepanpHO paboueil mporpamMmbl
BOCIMTAHUS U C YIETOM KOHLEHIIMH MPETOoIaBaHus YIeOHOTO IpeaMeTa «XUMEs» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XumMum Ja€T MpEACTaBICHUE O LENsX, OOIIel cTparernu 00y4eHus, BOCIUTAHUS U
pa3BUTHS OOYYAIOUIMXCSI CPEACTBAMHU Y4€OHOTO MPEIMETa, YCTAHABIMBACT 00s3aTENbHOE MPEIMETHOE
coJiep)KaHue, MpeaycMaTpuBaeT paclpelielieHne ero mo KjaccaMm U CTPYKTYpHUpPOBaHUE MO paszienaM U
TeMaM @pOrpaMMbl [0 XHMHH, ONPEIENseT KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTePUCTUKH
COJIep’KaHUs, PEKOMEHIYEMYIO IMOCJEI0BAaTENbHOCTh M3YUEHHUS] XUMUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOIo Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OOydarouxcs,
ompeensieT BO3MOKHOCTH IpeaMeTa s pealu3aluu TpeOOoBaHUM K pe3yapTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a TakKe TpPeOOBaHMMA K
pe3ynpraTaM oOyueHUsi XMMHUM Ha YpOBHE IeJiel H3ydeHUs IMpeIMeTa M OCHOBHBIX BHJOB yueOHO-
M03HABATEIbHON JAEATEILHOCTH 00yYaIOUIErocs 0 OCBOCHUIO YU€OHOTO COACPKAHUS.

3HaHME XUMHUHU CIYKUT OCHOBOH i (OpMHpPOBAHMS MHMPOBO33PEHMS] OO0YyYarollerocs, €ro
MIPEJICTaBICHU O MaTepHaJIbHOM €IUHCTBE MHpa, BaXXHYIO pOJIb UrparoT (GopmupyeMble XHUMHEH
MIPEJICTaBJICHMS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJE, O MYTSIX pelIeHus
JI00aTBHBIX TTPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUICCKOM, MUIIIEBONU H
AKOJIOTUYECKOU O€30TTaCHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3allid BO3MOXKHOCTEH JIsi caMOpa3BUTHS U (POPMHpPOBAHUS KyJIbTYpbI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHNE MBIILJICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUaroluxcs, HaBbIKOB
X CaMOCTOSITEIbHONH Y4eOHOU NesATeNbHOCTH, IKCIEPUMEHTANbHBIX W HCCIEAOBATEIbCKUX YMEHHH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KH3HU, TaK U B TPO(HECCHOHATBHOM e TEIbHOCTH;

3HAKOMUT CO CIEeU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3rJIsifa Ha
€IMHCTBO MPHUPOJABI U YEJOBEKa, SBJSETCS OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUU €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOy4aronInxcs,

CHocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBlieHUs B O0OY4eHUU XUMHUHU 00€CIeUnBarOTCS CHEU(pUKON coaepKaHusi yueOHOTo
IpeMeTa, KOTOPBIi SBJISAETCS MeIaroruuecku aganTUPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUU Ha
OTPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOImIero o0O0pa30BaHHMs OpPUEHTHUPOBAH HA OCBOCHHE
O0Oy4YarOUUMUCS CHCTEMbl TEPBOHAYAIBHBIX MOHATHA XHMHH, OCHOB HEOPraHWYEeCKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TOHSITHIA OPraHUYECKON XUMUU.

CtpykTypa coliep>KaHusl MPOTpamMMbl IO XUMHH C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOJIX0/a K
e€ nzydeHnro. CoznepikaHnue CKJIabIBAETCA U3 CUCTEMBI IIOHATHI O XUMHUYECKOM DJIEMEHTE U BEUIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TH CHCTEMbI CTPYKTYPHO OPraHU30BaHbI MO MPUHITUITY
MOCJIEI0BATENLHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPECTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHUH;

— YUY€HHUS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;



— MPECTaBICHUH 00 AIIEKTPOIUTUIECKON TMCCOIMALINY BEILIECTB B PACTBOPAX.

Teopernueckue 3HaHUs pacCMaTPUBAIOTCS HA OCHOBE AMITUPUUYECKHU MOTYYEHHBIX U OCMBICIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJTHOTO YPOBHS K APYTOMY, BBITIOJHSS PYHKIIUUA OOBSICHEHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TMOTY4CHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHMe TTPOrpaMMBbI TI0 XHMHH CIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XUMHUYCCKOM
COCTAaBJISIIOIIEH HAYYHOW KapTUHBI MUpPA B JIOTHMKE €€ CUCTEMHOM MPUPO/IbI, IIEHHOCTHOTO OTHOIIECHUS K
Hay4dHOMY 3HAHHUIO M METOJIaM IO3HAaHWsS B Hayke. V3ydueHHe XUMUU MPOUCXOAHUT C TMPUBICUYCHHUEM
3HAHUW U3 paHee M3YYEHHBIX Y4eOHBIX mpenMeroB: «Oxkpyxaromuid mupy», «buonorus. 5-7 kimacce» u
«®Dusuka. 7 Kiacey.

[Ipn wu3ydyeHUH XUMHH TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUM OCHOB XHUMHUYECKONM HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON NEeATENbHOCTH 4YelloBeKa M KaK OJHOI0 M3
KOMIIOHEHTOB MHPOBOM KyJIbTYpHI. 3ajada y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHHH CHCTEMBI
XUMUYECKUX 3HAHUH — BaXHEWINUX (HAKTOB, TMOHSTHHA, 3aKOHOB W TEOPETUYECKHX IOJOKEHUH,
JOCTYITHBIX 000OIIEHNI MUPOBO33PEHUYECKOTO XapakTepa, S3bIKka HAayKd, B TMPHOOIIEHUU K HAyYHBIM
METOJIaM TO3HAHUS MPU M3YYCHUHM BEIIECTB W XMMHUYECKHX PEakiuid, B (GOPMHPOBAHUM U PA3BUTHU
MO3HABATEIbHBIX YMEHUN M UX MPUMEHEHUU B yueOHO-TIO3HABATEIbHOW M y4eOHO-UCCIIE0OBATENbCKON
NeSITeIbHOCTH, OCBOCHUH MIPAaBHJI O€3011aCHOr0 0OpaIeHHsl ¢ BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu u3yyeHun XMMHHM Ha YpOBHE OCHOBHOTO O0IIEro 0O0pa3oBaHUs Ba)KHOE 3HAUYEHUE MpUOOpenu
TaKHe LU, KaK:

— (opMupoBaHWE WHTEJUIEKTYyaJbHO pa3BUTONW JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY MPUHATUIO PEUICHUH, CHOCOOHOM aganTUpOBaThCS K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOydYeHHUsS Ha CHCTEMAaTHYEeCKOoe TMpHOOIMeHne oO0ydJaromuxcs K
CaMOCTOSITENIbHOM TO3HABATEJNbHON JESITEIbHOCTH, HAay4yHBIM METOJIaM [MO3HaHUs, (HOPMUPYIOLIUM
MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUM;

— oOecriedeHHe  YCJIOBHi, CIOCOOCTBYIOIIMX MNPHOOPETEHHI0  OOYyYaroIIMMHCS  OIbITa
pa3HoOOpa3HOM NeATENbHOCTH, TO3HAHWA M CAMOIO3HAHMS, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢popmupoBanue oo61el QyHKINOHAIBHON U €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM 4YHCIIE
YMEHHI 0OBSCHATH U OLICHUBATH SIBIICHUSI OKPY)KAIOIIET0 MUPA, UCIOJIB3YS 3HAHUS U OIIBIT, MIOJTyYECHHBIE
IpU W3YYEHUU XUMUH, NMPUMEHSATh UX HPU PELICHUH MPOoOJeM B MOBCEIHEBHOW >KU3HH U TPYIOBOU
NEeSATENbHOCTH;

— ¢dopmupoBanre y oOydarOmUXCS TYMAHUCTHMUECKUX OTHOIICHWUN, MOHMMAHUS IIEHHOCTU
XUMHYECKUX 3HAHWUM JJI1 BBIPAOOTKU 3KOJOTHYECKU I1eJIeCO00pa3HOro MOBEIEHUSI B OBITY M TPYAOBOM
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOM Cpeibl;

— pa3BUTHE MOTHUBAIMU K OOYyYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJI M CAaMOBOCHHTAHUIO Ha
OCHOBE YCBOCHHS OOIIEYENIOBEYECKHX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpodumns u
HaMpPaBJICHHOCTH JAIbLHEUIIIETO 00ydIeHHUS.

OOmiee 4uCIO 4YacoB, OTBEACHHBIX S HW3YYEHHS XHMHUM HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZleni0), B 9 kinacce — 68 yacos (2
yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posb XUMUM B KM3HU YENOBEKA. XMMHS B CUCTEME HayK. Tejla M BELIECTBa.
dusnyeckrue CBOMCTBA BEIIECTB. ArperaTHoe cOCTosiHME BemiecTB. [loHsATHE O MeTOnax MO3HaHUS B
xumun. Yucreie BemecTBa U cMecr. CriocoObl pa3IeicHus CMeCeH.

ATOMBI M MOJICKYJbl. XUMHYECKUE 3JeMEHThl. CHUMBOJBI XUMHUYECKHX 3JIeMEeHTOB. [IpocThie u
CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas ¢opmyna. BaJeHTHOCTh aTOMOB XHMHYECKHX OJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemiecTB. OTHOcUTeNbHas aroMHas Macca. OTHOCHTENbHAas MOJIEKYNspHas macca. MaccoBas
JI0JISI XAMUYECKOTO JIEMEHTA B COCTMHCHHH.

KomnuectBo BemectBa. Mosb. MosgpHas macca. B3anMOCBSI3b KOJIMYECTBA, MAcChl U YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHH.

dusnueckue U XUMUYECKUE SIBIICHUS. XUMUYECKas peakuus U e€ Mpu3Hakd. 3aKOH COXpPaHEHUS
MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHsS. Kraccupukarmuss XUMHYECKHUX peakmuil (COeauHEHUS,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOU MOCYA0U, MpaBujiaMH paboTHl B Jab0paTopuu U mpuéMamu oOparieHus
¢ rjabopaTOopHbIM O00OpYJIOBaHWEM, W3yYeHHE W OMNUCaHWe (PU3NYECKUX CBOWCTB O0Opa3IOB
HEOPraHMYECKHX BEIIECTB, HaOM0AeHNEe (U3NYEeCKuX (TUTAaBJICHHE BOCKA, TasHHUE JIbJa, PAcTHpaHUe
caxapa B CTyIKe, KUIIEHHE U KOHAEHCAIUs BOJbl) U XMMHYECKUX (TOpPEHUE CBEYH, TPOKATTMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICICTBHE MeNla C KHUCJIOTOM) SBJICHUN, HAOMIOACHHE W ONHCAHHME MPHU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKIHi (pa3iokeHue caxapa, B3auMOIEHCTBHUE CEPHOU KUCIOTHI C XJIOPUIOM
Oapus, paznoxxenue ruapokrcuaa Meau (1) mpu HarpeBaHuu, B3aUMOJICHCTBHE JKeJe3a C PaCTBOPOM COJIH
menu (Il), m3ydeHue crmoco6oB paszeseHus CMeCei: C TIOMOIIBI0 MarHuTa, (PHIIBTPOBAaHKE, BHITIAPUBAHUE,
TUCTUIUSILMS, XpomaTorpadus, NpoBeIeHHE OYUCTKU MOBAPEHHOW COJIM, HAOMIOJCHHE U ONMCaHUE
pE3yJbTaTOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3/IaHHE Mojeel
MOJIEKYJ (ITIapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciaopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue
KHCIIOpOo/ia B pupojie, GU3NYECKUe U XUMHUECKHUe cBoMcTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kucinopoaa. CrocoObl TONydeHHS KHUCIOpOJa B JIA0OpaTOPUU U MPOMBIIIIEHHOCTH. Kpyrosopot
Kucnopoaa B pupoae. O30H — alIoTpornHas MoAU(UKALNS KUCIOPOa.

TemoBoit  »ddekT XUMUYECKOW  peakuuu, TEPMOXUMHUYECKHE ypaBHEHHUS, DJK30- U
SHAOTEPMHUUYECKUE peakluu. TOIIMBO: yrojib U METaH. 3arpsA3HEeHHEe BO3/yXa, YCUJICHHE MapHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocTtoe BemecTBO. HaxoxaeHue Bojopona B mpupoje, pusnueckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MomydeHus. KucnoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cBoicTBa BoAbl. Bosa kak pactBopurens. PactBopbl. HackllieHHbIE M HEHACHIILIEHHbBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jig BellecTBa B PAcTBOpE. XUMHUYECKUE
cBoiicTtBa BoJbl. OcHOBaHuA. Ponb pacTBOpOB B MpHUpOAE M B KU3HM 4yeloBeka. KpyroBopoT BojbI B
npupojie. 3arpsi3HeHNEe NMPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.



Knaccudukamuss  Heopranmdeckux  coemuHeHuid.  Oxcuapl.  Knaccudukamuss — OKCHIOB:
cojeoOpasyrome (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) U HecosneobOpasyronme. Homenkiarypa
oKcu10B. PU3NUECKUE U XMMHUECKHUE CBOICTBAa OKCcUIOB. [losyuenue okcuios.

OcnoBanus. Knaccudukanus ocHoBaHMi: MIENOYM U HEPACTBOPHMbIe OCHOBaHMs. HoMmeHkIaTypa
OoCHOBaHUU. DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotsl. Knaccuukarmus kucinor. Homenknarypa kuciaot. Ou3nuecKkue 1 XMMAYECKHE CBOHCTBA
kucnoT. Pan aktuBHoctu metamuioB H. H. bekerosa. [losydenue Kucior.

Conu. Homenknarypa coneil. @u3nueckue 1 XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

I'enernueckas cBs3b MEXAY KacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeNieHUEe COJEpKaHHsd KHCIOpoJa B BO3JyXe, IOJIydeHue, coOupaHue,
pacrno3HaBaHHe U U3y4EHHE CBOMCTB KHCIIOPOJa, HAOIIOIEHNE B3aUMOJEHCTBYS BELIECTB C KUCIOPOAOM
U yCJIOBHS BOSHUKHOBEHMS U MPEKpalIeHUsl ropeHus (moxapa), 03HaKOMJIEHHE ¢ oOpa3lamMu OKCHUJOB U
ONMCAHHWE WX CBOMCTB, MOJy4Ye€HUE, COOMpaHue, pPACIIO3HABAHWE W W3Y4YEHHE CBOWMCTB BOJOpOJA
(ropenue), B3auMojeiicTBue Bojopoda ¢ okcugoMm wmeau (ll)  (BO3MOXKHO — HCMOIB30BaHUE
BHJIEOMATEpPHUANIOB), HaOII0IeHue 00pa30B BEIIECTB KOJMYECTBOM 1 MOJIb, UCCIIeJOBaHHE 0COOEHHOCTEM
pPacTBOpPEHHUsI BEILIECTB C Pa3IMYHON pPacTBOPUMOCTHIO, NMPUTOTOBJIIEHHE PACTBOPOB C OMpPENENEHHON
MaccOBOM J10J1el pacCTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJbI C METAJUIAMU (HATPUEM U KaJIbIIEM )
(BO3MOXKHO HCIIOJIB30BaHUE BHAEOMATEpPUANIOB), HCCIEA0BaHME OOpa3lO0B HEOPraHWYECKHX BEIIECTB
Pa3IMYHbIX KJIaCCOB, HAOIOJEHNE U3MEHEHHUsI OKPACKM MHAMKATOPOB B pacTBOpax KHUCIOT M IEJIoYei,
n3ydeHue B3auMoAeucTBus okcuma meaum (ll) ¢ pacTBOpoM cepHO#l KHCIOTHI, KHUCIOT C METajUlaMH,
peakuuii HeUTpaIn3aluy, OJy4€HHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJJTHOTO METalIa IPYyrUM
W3 PacTBOpA COJIM, PELICHHUE KCIEPUMEHTANBHBIX 33/1a4 110 TeMe «Ba)kHelIne Kiaccbl HEOPraHUYECKUX
COEIUHEHUNY.

Ilepuonuveckuii 3axkoH u Ilepumoguveckass cucremMa xuMu4Yeckux 3jemenTtoB JI. MW
MengesneeBa. CrpoeHne aroMoB. XuMHYeCKasd CBfA3b. OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC
peakuuu

[lepBpie TOMBITKM KIaCCU(PHUKAIMM XUMHUYECKHX 3JeMeHTOB. [loHsTHEe O Trpynmax CXOJHBIX
3JIEMEHTOB (ILIEJIOYHbIE W IIEJI0YHO3EMENIbHBIE METaJUIbl, TaJOT€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepuonuueckuii 3akoH. [lepuonnueckas cucrema xumuueckux snemeHtoB . M. Menpeneena.
Kopotkonepuoanas u jivaHonepuoHas ¢popmsl [lepronnyeckoil cuCTeMbl XUMHUYECKUX IEMEHTOB /1.
N. Menaeneesa. Ileproasl u rpynmnbl. @U3HUECKUl CMBICH MOPSIKOBOTO HOMEPA, HOMEPOB MEpUoAa U
TPYIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX snep. M3otombl. OneKkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obosiouek atoMoB mepBbIX 20 xumuueckux sneMeHToB llepmoamnueckoit cucremsr Jl. M. Menneneesa.
XapakTepucTuKa XMMHYECKOTO 3JIEMEHTa 1o ero mnojoxkenuto B Ilepmommueckoin cucreme [l WU.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHMHYECKHX D3JIEMEHTOB, METANIMYECKUX H
HEMETAJNINYECKUX CBOMCTB I10 TpyNIaM U Mepruoiam.

3nauenue Ilepuognueckoro 3akoHa u Ilepuoguueckoil CUCTEMBI XMMHYECKHX DIJIEMEHTOB [UIS
pa3BuTHUsA HayKku U npakTuku. [. . Mennenees — yu4€HbIil U TpaXAaHNH.

Xumnueckas cBs3b. KoBaneHTHas (MOJsipHAs M HENOJSIpHAs) CBA3b. DJIEKTPOOTPULATEIBHOCTD
XMUMHUECKUX 3J1€MEHTOB. VIOHHas CBSI3b.

Crenenp oxucieHus. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE peakuuu. lIporeccbl okuciaeHUs U
BOCCTaHOBJIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJACHCTBHE THIPOKCHAA IMHKA C
pacTBOpaMu KHUCJIOT M LIEI0YEH, MPOBEACHUE ONBITOB, WIIIOCTPUPYIOLIUX IMPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pas3yioKeHHsl, COETUHEHUS).

Meosrcnpeomemmnnie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3CH MpU M3yYEHWH XUMHUM B 8 Kjacce OCYIIECTBIIETCS depes
MCTIOJIb30BAHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHSATHIA, SBISIOMINXCS CHCTEMHBIMHU
JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O 1IMKIIA.

OOmire ecTeCTBEHHO-HAYYHbIC TIOHATH: HAyYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIM3, CUHTE3,
KJaccu(uKanus, MepruoANYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJCIMPOBAaHHUE, M3MEpPEHHE, MOJEIb,
SIBJIICHUE.

®duznka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIIUJI, U30TOIBI, PAIMOAKTUBHOCTb,
MOJIEKYNa, SJIEKTPUYECKUIN 3apsij, BEIIEeCTBO, TeI0, OOBEM, arperartHoe COCTOSIHME BEIECTBa, ras,
(u3nyeckue BeINUNHBI, €UHUIIBI U3MEPEHUS, KOCMOC, TUIaHEeTHh, 3B€37b1, CoJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJABI, IOJIE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XuMHYecKasi peaKius

[Iepnoanueckuit 3akoH. Ilepuonmueckas cucrema xumuueckux sneMeHToB [[. M. Menneneesa.
CrpoeHue aToMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHWU CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kallus, KaJblUsl M HMX COCIMHEHUN B COOTBETCTBUM C TIOJIOXEHHEM DJJIEMEHTOB B
[Teproanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMHUYECKON CBS3U. THUIMBI KPUCTANIMYECKUX PEMIETOK, 3aBUCUMOCTD
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKN U BUIa XUMUYECKOU CBS3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHHMYECKHUX BellecTB. XMMHUYECKHE CBOMCTBA BEUIECTB,
OTHOCSIIMXCS K  pa3jMYHbIM  KJaccaM HEOPraHWYECKUX COCIUHEHUI, TeHeTHdeckas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XuMUYECKHMX pEaKIHUil [0 pa3MyHbIM NpHU3HaKaMm (MO0 YHCIYy U COCTaBy
YYacTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 H3MEHEHHIO CTENEeHEW OKUCICHUS
XMUMHYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTUIO KaTalu3aTropa). DK30- U SHIOTEPMUYECKHE
peaxkuu, TepMOXUMUYECKIE YPaBHEHUS.

[lonsitne o ckopoctn xumuuyeckod peakiuu. I[lonstue o006 oOpaTuMbIX U HEOOpPATHMBIX
XUMHUYECKUX peakuusx. [ToHsATHE O TOMOreHHBIX M TeTEepOreHHBbIX peakuusax. [loHaThe o KaTanuse.
[TonsitTne 0 XxuMuyeckoM paBHOBecHuU. DaKTOpHI, BIUAIONIME HA CKOPOCTh XUMHUYECKOW peakuuu Hu
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKUCHAUTENFHO-BOCCTAHOBUTENbHBIE  pPEAKUWH,  JJIIEKTPOHHBIA  OaJaHC  OKHCIUTENHHO-
BOCCTaHOBMTENbHOM peakiuu. COCTaBleHHE YpPaBHEHUH OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAaKLU C
HCIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust 2MEKTPOIUTUYECKON AUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOJINTHl. KaTHOHBI, aHHMOHBI.
MexaHu3M AMCCOLMAIMK BEUIECTB C Pa3IMYHbIMU BHJAMH XUMHUYECKOW cBs3U. CTeNneHb TUCCOIUALINY.
CunbHbIe U cllabble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. YCIOBHS NpPOTEKaHHWsS peaKkUUii HOHHOTO OOMEHa, IOJIHbIE H
COKpaIll€HHbIE HMOHHBbIE YpaBHEHHUs peakuuil. CBOHCTBa KHCIOT, OCHOBAaHUIl M cojeil B cBeTe
MpeJCTaBICHUNA 00 ANIEKTPOIUTHUECKON nuccorumanuu. KauecTBeHHble peakiuu Ha HOHBL [loHsTHE O
TUAPOIIN3E COJIEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAIUTMYECKUX PEUIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB U
HeMeTauoB (rpaduTa W anMasa), CIOKHBIX BELIECTB (XJOpHAA HATpHs), UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW  peakuud OT  BO3MCHCTBHS  Pa3lMYHBIX  (PAKTOPOB,  HCCIEIOBAaHUE
AJIEKTPONPOBOJIHOCTH PAaCTBOPOB BEILIECTB, INpOIECCa JUCCOLMALMU KHCIOT, LIEJO4Yed U cosel
(BO3MOXXKHO HCIIOJIb30BAaHHE BUAECO MATEPHUAIOB), MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIUX MPU3HAKH
MPOTEKAaHUs PeaKiMii MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIJICICHHE raza, oOpa3oBaHHME BOJbI),
OTIBITOB, WJUTFOCTPHUPYIOMIUX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOpEeHHE, Peakuu
pa3NOoKeHUs, COCAMHEHUS), PACIO3HABAaHHE HEOPraHWYECKHX BEIIECTB C ITIOMOIIBIO KAadeCTBEHHBIX
peaknuii Ha HOHBI, pEIICHHE YIKCIICPUMEHTAIbHBIX 33/1a4.

HemeTtasibl 4 X coeTUHEHUS

OOmiass xapakTepucTHkKa TrajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEHEHH
okucnenust. CTpoeHne U (pU3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMUYECKHE CBOWCTBA
Ha IpuMepe XJopa (B3auMoIeliCTBHE ¢ MeTalllIaMH, HEMeTallJlaMy, 1ieinoyamu). Xiaoposogopo. ComnsHas
KHCJIOTa, XAMHUYECKHE CBOWCTBA, IOJIydeHHE, TpUMeHeHue. J[eHcTBHe XJopa W XJIOpOBOJOpOJaA Ha
OpraHu3M 4YejoBeka. BaxkHelmme XIIopruIpl 1 UX HaXOXKJICHHE B TIPUPOJIC.

O6mras xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crerieHu okucieHus. CTpoeHue W (PU3NYECKHe CBOICTBA TPOCTBHIX BEIIECTB — KHCIOPOAAa H CEpHI.
AmoTponHbie MOIU(UKAIIMK KHCIOPOJa W Cepbl. XHMMHUYECKHEe CBOMCTBa cepbl. CepoBoa0opo,
CTpoeHHe, (U3NYecKne W XHMHUYeCKHe CBONCTBA. OKCHIBI Cepbl KaK TPEJACTABUTEIN KHCIOTHBIX
okcuioB. CepHasi kucioTa, ¢puU3MYecKrue M XMMHUYECKHE cBOMcTBa (0OIIMe Kak MpelCTaBUTENs Kiacca
KUCIIOT U crneuuduueckne). XUMUYECKUE peaKkluu, JeKallue B OCHOBE MPOMBIIIJIEHHOIO crocoba
MOJIyYeHHUSI CEPHOM KHUCIOTHI. [IpuMeHenue cepHod KHUCIOTHI. CONMM CEPHOM KHCIOTHI, Ka4yeCTBEHHAs
peakuusi Ha cynbdar-uoH. Haxoxnenue cepbl u e€ coelnHeHU# B mpupoje. XUMHUECKOE 3arpsi3HEHHE
OKpY)Kalollel cpelbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE HOXAM, 3arps3HEHHE BO3JIyXa M BOJIOEMOB),
CrocoObI €ro MpeI0TBPAIICHHUS.

OObmas xapakTepuctuka 3neMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETNIEHU OKHUCJICHUA. A30T, paclpoCTpaHEHHE B Mpupoie, (U3MYECKUe M XUMHUYECKHE CBOICTBA.
KpyrosopoT azota B mpuponme. AMMHUaK, ero (u3nueckue M XUMHUYECKHE CBOICTBa, MOJIYYCHHE U
npuMmeHenune. Coau aMMOHUS, UX (PU3MYECKHe M XUMHUYECKHe CBOICTBa, nmpuMmeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHHUS. A30THas KUCIIOTa, €€ MoyiyueHue, (Pu3nuecKkre U XUMHYECKHe CBONCTBA
(oOmme kak mpeAcTaBUTENs Kiacca KHUCIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJEi
aMMOHHMSI B KaueCTBE MHHEPAIbHBIX yH0oOpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAloIIel Cpeabl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC JOKIHW, 3arps3HEHUE BO3AyXa, MOuBBl M BOJ0EMOB). Docdop,
annotponHble Moaudukanuu docdopa, pusnueckue u xumuyeckue cporctBa. Oxcuna docdopa (V) u
dbocdopHas kuciaoTa, pU3MYECKHe U XMMHUYECKHUE CBOICTBa, mosydeHue. Mcmnonws3zoBanue ¢ochatos B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTENEHU OKHUCIEHHs. YTIepo, aJuIoTPONHble MOIU(UKAIIMK, pacpocTpaHeHue B Ipupoae, puznueckue
U XUMHYecKue cBoilcTBa. Ancopbumsa. Kpyrosopor yriepoma B mpupoge. OKcuisl yriepoaa, Hx
¢u3nyeckue M XMMUYECKHE CBONCTBA, ACHCTBHE Ha XUBBIE OPraHM3MbI, MOJY4YE€HHE U IPUMEHEHHE.
DKoslorndyeckue mpoodsieMsbl, CBsA3aHHbIE ¢ okcuJoM yriepona (1V), rumoresa rio6aabHOro MOTEIIEHUS
KJIMMaTa, NapHUKOBBIN 3G eKT. YTosibHas KUCIOTA U €€ COJH, UX (PU3NYEeCKHe U XUMUUECKUE CBOWCTBA,
noJiydeHue U npuMmeHeHue. KauectBenHas peakuusi Ha KapOoHaT-uMOHBL. Mcnosibp3oBaHue KapOOHATOB B
OBITY, MEJIUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.



[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEILIECTBAX KAK O COEIMHEHUSX yriepoaa (MeTaH,
9TaH, 3TUJIEH, alleTWIEH, ATAHOJI, INIMLEPHH, YKCYCHas KucioTa). IIpupoiHble HCTOUHUKH YIII€BOA0POOB
(yronp, mnpupoaHblii Tra3, He(Th), NPOAYKTHI HX THepepaboTku (OCH3MH), MX poOJib B OBITY U
IpOMBIIITIEHHOCTH. [loHATHE O OMOJIOrMYECKN Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yriieBoJax — U HX
pOJIK B )KM3HU yesoBeKka. MaTepuaabHOE €JUHCTBO OPIraHUYECKUX U HEOPTaHUYECKUX COEIMHEHUH.

Kpemuuii, ero ¢usnyeckue U XUMUYECKHE CBOMCTBA, IMOJydeHHE U NpuMeHeHue. CoeauHEeHUs
KpemHus B mpupoje. OOmue npezacraBieHuss o0 oxcuae kpemHus (IV) um KpeMHUEBOW KHCIOTE.
Cunukatel, UX HCIOJIB30BaHUE B OBITY, B NMPOMBIIUICHHOCTH. BakHelue cTpOUTEIbHBIE MaTepHAaIb:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene3o0eton. [Ipobrembl 0OE30TACHOTO  HCIOJIL30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HH.

Xumuueckuii Ikcnepumenm:

U3y4YeHHE O0O0pa3lloB HEOPraHWYECKUX BEIECTB, CBOMCTB COJISIHOM KHCJIOTHI, IPOBEJICHUE
KAueCTBEHHBIX pEeakUuid Ha XJIOPUA-HUOHBI W HAOIMIOJEHHE MPU3HAKOB HX TMPOTEKAHMs, OIbBITHI,
oTpaxaromue (pU3M4Yeckue M XUMHUYECKHE CBOMCTBAa TaJOTEHOB U HUX COEJUHEHHH (BO3MOXKHO
HCIOJIb30BAHME  BHJIEOMATEpUAIOB), O3HAKOMJIEHHE C oO0pa3lamMu XJOpUIOB  (TaJlOT€HUAOB),
03HaKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHUAIIOB),
HalOo/IeHNe Mpoliecca OOyrJIMBaHUS caxapa IMoj JACWCTBHEM KOHILEHTPUPOBAHHON CEPHOW KHUCIOTHI,
M3Yy4YeHHE XUMHYECKUX CBOMCTB pa30aBIIEHHON CEpHON KUCIIOTHI, MPOBEICHUE KaYeCTBEHHON peaKkuy Ha
cynbGaT-uOH U HAONIO/IEHHWE TNpHU3HAKa €€ MPOTeKaHWUs, O3HAKOMJIEHHE ¢ (U3WYECKUMHU CBOWCTBAMU
azota, ¢ocdopa U UX coeaTuHEHNN (BO3MOKHO HCIIOJIH30BAHKME BUACOMATEPHAIOB), 00pa3aMu a30THBIX
n ¢GochopHBIX yT0OpEeHUH, MOTydeHUE, COOMpaHHWE, paclo3HABaHWE M HW3YUYCHHE CBOWMCTB aMMHUaKa,
MIPOBEJICHUE KAUYeCTBEHHBIX peakUuid Ha WOH aMMOHHMS U (ocaT-MOH M HU3y4EHUE TPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIGHTPUPOBAHHOW a30THOW KHCIOTHI C MeIpl0  (BO3MOYKHO
WCIO0JIb30BAHME BHJIEOMATEPHANIOB), U3YyYEHHE MOJeNiel KPHUCTaNIMYeCKUX PEIIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C MPOIIECCOM aJCOPOLIMU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM MPOTHBOrasa, MojiydeHue, coOupaHue, pacrio3HaBaHHE M U3y4EHUE CBOMCTB YIJIEKHCIIOrO
ra3a, IpoBeJCHIE KAaUeCTBEHHBIX peaklUid Ha KapOOHAT M CUJIMKAT-UOHBI M M3ydEHHE MPHU3HAKOB HX
MPOTEKAHUS,  O3HAKOMJIEHME C  NPOAYKUMEH  CHWJIMKAaTHOM  MPOMBIIUIEHHOCTH,  pELICHHE
AKCIEPUMEHTAJIBLHBIX 33a4 10 TeMe «BakHele HeMeTaIbl U UX COeIUHEHUSD).

MeTtanjibl M UX COeIMHEHUS

OOmas XapaKTepUCTHUKAa XUMUYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAaHMM HUX IOJIOXKEHHUS B
[lepuoanueckoil cucreme xumuuyeckux aeMmeHtoB J[. M. MenzaeneeBa u crpoenus atomoB. CtpoeHue
MeTaioB. Merayuinyeckasi CBS3b U METAIMUecKas KpUCTauindeckas peméTka. DIeKTPOXUMHYECKUN
psaa HampspkeHH MerayuioB. Du3MYecKMe M XUMHUYECKHe CBoiWcTBa MerTamioB. OOme crnocoOsl
noytyueHus: MetayioB. [loHATHE O KOpPO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOPPO3HH.
Crnassl (CTanb, YyT'yH, JIOPAIIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIIICHHOCTH.

Hlenounsie Mertamisl: mojoxeHue B [lepuoguueckoi cucreme xumuyeckux siemeHtoB [[. .
MenpeneeBa, CTpOCHHE MX aTOMOB, HaXokJeHHe B mpupoje. Pusnueckue U XUMHUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kanusi). OKCHIIBI U TUAPOKCUIBI HATpUsl U Kanus. [I[puMeHeHne MeT0ouYHbIX METAIIOB
U UX COCIUHEHUH.

[lenouHo3emMenbHbIE METAUIBI MarHuil M KanbLuii: mnojioxkeHue B Ilepmoguueckoil cucreme
xuMuueckux ieMeHToB [I. 1. MeHneneeBa, cTpoeHne nX aTOMOB, HaX0KJI€HUE B Npupoae. Puznueckue
U XUMUYECKHE CBOICTBa MarHus W Kanublus. BaxHeilmme coeauHeHUs Kaiblus (OKCHUI, THAPOKCH],
cosu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUSI.



AmoMunMil: nosioxkeHue B Ilepuoaunyeckoit cucreme xumudeckux snemeHToB /. M. Menneneesa,
CTPOEHHE aTOMa, HaxOoXAECHHWEe B mpupojae. PU3NUECKUE U XUMHUYECKHE CBOMCTBA allOMUHUS.
AmboTepHBIe CBOWCTBA OKCH/IA ¥ TUIPOKCHIA ATIOMUHUS.

Kenezo: nonoxenue B Ilepuonnueckot cucreme xumudeckux asnemeHtoB J[. M. Menneneesa,
CTpOEHHE aToMma, HaxoxkJaeHue B npupoje. dusnueckue um XuMHUUYECKHE CBOMCTBa xene3a. OKcuupbl,
ruapokcuabl v conu xenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJICHHE C OOpa3lamMu METaUIOB M CIUIABOB, MX (PU3UYECKUMHU CBOWCTBAMH, H3y4YCHHUE
pe3ylnbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJAEOMATEPHAIOB), OCOOCHHOCTEU
B3aUMO/JICHCTBUSL OKCUAA KaJlbLMsI U HATPUS C BOAOM (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEpUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, IIpollecca TOPEHUs JKele3a B KUCIOpoJe (BO3MOXKHO
WCTIOJI30BaHNE BUICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHNUS KaYeCTBEHHBIX PEAKIMK HA MOHBI: MarHus,
KaJIbIIMs, allFOMUHMS, IMHKa, xkene3a (11) u xeneza (1), meau (Il), HabmroneHune u onucanue MPoOIECCOB
OKpallMBaHWsl TUTAMEHH HWOHAMH HATpHs, Kauusig ¢  Kaublusd (BO3MOXXHO  HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), HCCIIEOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHS U TUAPOKCHIA [IUHKA,
peleHre SKCIIepUMEHTATBHBIX 33/1a9 110 TeMe «BakHeHIe MeTauibl U MX COeTMHEHUSD).

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiibl B MOBCEAHEBHOMN KM3HU yesoBeka. be3onacHoe HCIoIb30BaHHUE BEIIECTB
Y XUMHUYECKUX peaknuii B ObITy. [lepBast MOMOIIb P XUMHUYECKUX 05KOTaX U OTPABIICHHSX.

XUMHYECKOe 3arps3HEeHHE OKpYyXKawlleld cpenpl (mpedenbHas JOMyCTHMas KOHIEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4eCKUX MpooiieM.

Xumuueckuil IKcnepumenm:

n3ydeHue 00pasroB MaTepUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPHAIBI).

Meosrcnpeomemmwie ceasu

Peanu3zanusi MeXnpeaAMETHBIX CBA3CH NMpPU M3YUYEHHHM XHUMHH B 9 Kilacce OCYLIECTBIISIETCA 4epes
HCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHM, SBJISIOMIMXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHMKIIA.

OO011ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYYHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIU3, CUHTE3,
KJlaccuuKanus, NepUOAUYHOCTb, HAOIIOJICHUE, SKCIIEPUMEHT, MOJCIUPOBAaHUE, HU3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEXHOIOTHsI, MaTepUalbl.

®duznka: Marepusi, aTOM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIBI, PAIMOAKTUBHOCTb,
MOJIEKYNa, JJIEKTPUYECKUI 3apsii, NPOBOJAHUKH, MOJYIPOBOJHUKU, IUIICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJOo, OO0BEM, arperatHoe COCTOSHHWE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJJIMYECKas peméTka, CIIaBbl, (U3MUECKHWE BEIUYMHBI, €IUHUIBI H3MEPEHHs, KOCMUYECKOe
MIPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, COMHIIE.

buonorus: ¢dorocunres, napixaHue, Ouocdepa, dsKocHcTeMa, MHHEpAIbHBIE YIOOPEHHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTAaTeNIbHbIE BEIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAaEeMBbIE,
TOTUTUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUUN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PE3yIbTAaThl OCBOCHHS IPOTPAMMBI OCHOBHOTO 00IIIeT0 00pa30BaHMs JOCTUTAIOTCS B
Xxone OOy4YeHHsT XUMHH B €IUHCTBE Y4eOHOW M BOCIHUTATENBHON HEATENBHOCTH B COOTBETCTBHH C
TPaJMLIMOHHBIMU POCCUHCKMMHU  COLIMOKYJIBTYPHBIMH UM  JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPaBUJIaMU U HOPMaMHM MOBEJEHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOPA3BUTHA U COLMATU3ALMU 00Y4aIOLIUXCS.

JIMYHOCTHBIE PE3yIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACIIMPEHUE OMbITA AEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YJacTu:

1) mnaTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYyJIbTYpHOMY, HCTOPUYECKOMY M HAyYHOMY
HaCJIEUI0, TOHUMAaHUSI 3HAU€HUsI XMMHUYECKON HayKu B JKU3HM COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH
BIIAJIETh JIOCTOBEPHOW HH(pOpManueld O TepeloBbIX JOCTHKEHUSX M OTKPBITUSAX MHPOBOM H
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U 00IIECTBa;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS O COLMAIbHBIX HOPMaxX M MpaBWJIaX MEKIUYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOH, yueOHOMcCCIIe10BaTeNbCKOM,
TBOPUECKON M APYrUX BUJAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOHN JESATENbHOCTH
IPU BBINOJHEHUN Y4YEOHBIX, IO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUHM XHMHMYECKMX OSKCIEPUMEHTOB,
CO3/IaHUM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAaHMIO M B3aMMOIIOMOIIM B IPOLECCE 3TOU
yu4eOHON JEATeNbHOCTH, TOTOBHOCTU OILICHHMBaThb CBOE IMOBEJCHME U IOCTYIKM CBOUX TOBapuIled ¢
MTO3ULMY HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUN IOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHMYECKOM PpEakLUH, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTAaBJISIOLIUME OCHOBY JUIsl IOHUMAHUS CYIIHOCTH HAy4YHOMH
KapTUHBl MHpa, HpPEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPA3BUTUS HPUPOIbI, B3aUMOCBS3AX
4eJI0BEKA C IIPUPOIHOU CPENO, O POJIM XUMHH B ITO3HAHUU dTUX 3aKOHOMEPHOCTEN;

II03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MI0JIy4YeHUE HOBBIX 3HaHUM MO XMMMHU, HEOOXOUMBIE
i OOBSICHEHUS HaONIONaeMbIX IIPOLECCOB U SIBICHUH, I03HABaTeIbHON, HMHMOPMAIMOHHON H
YUTATENIbCKOM KyJIBTYpbl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIbHOM paboThl C y4yeOHBIMH TEKCTaMHU,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPeJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4YEHHI0O M IO3HAHHIO, JII0OO3HATENBHOCTh, T'OTOBHOCTb M CHOCOOHOCTh K
caM000Opa30BaHUIO, IPOEKTHOM M HCCIENOBATENILCKON JIEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHS 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE ILIEHHOCTH >XKM3HH, OTBETCTBEHHOTO OTHOIICHMSI K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3/I0pOBBbII 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX NPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpeHHsI), HEOOXOAMMOCTH COOJIOAEHUS MpaBJl 0€30MACHOCTH MPU OOpallieHNH
C XMMHMYECKHMHM BELIECTBaMU B OBITY U pealbHOM )KU3HH;

5) Tpya10BOr0 BOCIIMTAHHUSI:

MHTEpEC K MPaKTUYECKOMY M3Y4YEHUIO NMpodeccuil 1 Tpyaa pa3IudHOro poja, yBaXKeHHUe K Tpyay U
pe3yiapTaTaM TPYIOBOM IEATENbHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUN IO
XMMUHM, OCO3HAHHBIN BBIOOp HHIAMBHUIYAIIbHON TPAaSKTOPHUHM MPOJOJDKEHHs 00pa3oBaHUs C Y4ETOM



JUYHOCTHBIX MHTEPECOB M CHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
yCIEIHON Mpo(hecCHOHAIBHONW JESATEeIbHOCTH UM Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH
aJlanTHPOBATHCS B MPO(PECCHOHANTBHOM cpene;

6) IKOJIOTHYECKOT0 BOCTIUTAHHUS:

9KOJIOTMYECKU LIE€JIECO00pa3HOE OTHOILIEHUE K MPUPOJAE KaK MCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE
e CyIIecTBOBaHMs, MOHMMAaHUE IICHHOCTH 370POBOTO M 0Oe30macHOro oOpas3a JKW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U IICUXUYECKOMY 3/0pPOBbIO, OCO3HAHUE IIEHHOCTHU
coOmoIeHns TpaBuil 0E30IacHOTO TOBENCHHSA NpH paboTe C BEIIeCTBAMH, a TAaKXKE B CHTYaIlHUsX,
YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH TPUMEHSATH 3HAHWS, IOJIydaeMble IMPH HM3YYEHUH XHMHHU, ISl pElIeHHs 3ajad,
CBSA3aHHBIX C OKPYXAIOLIEH NPUPOJHON CpPEeNoM, Ul NMOBBIIICHUS YPOBHS JKOJOTHYECKOW KYJIbTYpHI,
OCO3HAHHUS TJIOOAJTBLHOTO XapakTepa SKOJIOTMYEeCKUX NpoOsieM M MyTed HX peueHUs MOCPEeACTBOM
METO/IOB XHMHH, 3KOJOTUYECKOTO MBIIIJICHHUS, YMEHUS PYKOBOJICTBOBATHCS WM B IO3HABATENbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeAMETHBIX pe3yJIbTAaTOB  BBIACNAIOT 3HaYMMble Uil (DOPMHUPOBAHUSA
MHPOBO33pEHHUs 00IeHayYHbIe MOHATHS (3aKOH, TEOPHs, MPUHIMUI, TUNoTe3a, (PaKT, cucrema, mpolecc,
SKCIEPUMEHT M JpPYroe.), KOTOpble HCIOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MIpeaMeTax H
MO3BOJISIIOT Ha OCHOBE 3HAHUW U3 3TUX MpPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOW HAyYHOU
KapTUHE MHpa, M YHHMBEpcajbHble YyueOHble JeMcTBHsS (MO3HABaTElIbHbIE, KOMMYHHKATHBHBIE,
pEerylnaTUBHbBIE), KOTOpble oOecneunBarOT (HOpPMUPOBAaHME TOTOBHOCTH K  CaMOCTOSITEIBHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOM eATETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble 1ornyeckue aeicTBUA:

YMEHHS HCIOJIB30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS IIPH OCBOCHUU 3HAHWM: PaCKpBIBAThH
CMBICJI XUMHYECKUX TMOHATHH (BBLAEIATh UX XapaKTEpHble NPU3HAKU, YCTAHABJIMBATh B3aHMMOCBS3b C
APYTUMH TOHSTUSAMH), HCIOJIB30BaTh IMOHATUSA sl OOBACHEHMS OTHENIbHbIX (DAaKTOB M SBJIECHUH,
BbIOMPATh OCHOBAHUSA U KPUTEPUHU I KIAcCU(DUKALMM XMMHUYECKHX BEIECTB M XMMHUYECKUX PEaKLUi,
YCTAQHABJIMBATh IMPUYMHHO-CIICACTBEHHBIE CBSI3M MEXJY OOBEKTaMH H3Y4€HUs, CTPOMUTH JIOTMYECKUE
paccyxJeHus (MHIyKTUBHBIE, I€yKTUBHBIE, 10 aHAJIOIMH), 1eJ1aTh BHIBOJIbI U 3aKIIOUCHHS;

yYMEHUE MPUMEHATh B IMpolecce IO3HAHWsS IOHATHS (IpeAMETHble M METalpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENU, UCIIOJIb3yEeMble B XMMHUHU, IPe0OPa30BbIBaTh LIMPOKO IPUMEHIEMbIE
B XMMHUHU MOJEJIbHbBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMMBOJ 3JI€MEHTa), XUMUu4eckas Gpopmyna u
ypaBHEHHE XHMUYECKOM pEaKLuu — IpU PELICHUH y4eOHO-TO03HABaTEIbHBIX 3ajad, ¢ Y4ETOM 3THUX
MOJEIBHBIX IPEACTABICHUM BBISABIATh W XAPAaKTEPU30BaThb CYLIECTBEHHBIE IPU3HAKM H3Yy4aeMbIX
O0BEKTOB — XMMHUYECKHMX BELIECTB W XUMHUYECKUX pPEaKLUUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CIIEACTBEHHBIE CBS3U U IPOTUBOPEUNS B U3y4aEMBIX IIPOLECCAX U SIBICHUSX.

Ba3oBble nccienoBarebcKue 1eHCTBUSA:

YMEHHE HCIIOJb30BaTh IOCTABJICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI Il (OPMHUPOBAHUS TUIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

npuoOpeTeHue OmbITa MO IUIAHUPOBAHHIO, OpPraHM3allud M NPOBEIEHHIO YYCHHUYECKHX
HKCIEPUMEHTOB, YMEHHE HaOII0aTh 3a XOJO0M IHpoIlecca, CaMOCTOSITEIbHO MPOTHO3HPOBATH €ro
pe3yabTar, (GOopMyIMpoBaTh OOOOIIEHUS U BBIBOJBI 10 pe3ylbTaTaM IPOBEIEHHOTO OINbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETaHHOM padoTe.

Padora ¢ undpopmanueii:



yYMEHHE BBIOUPATh, AHAIM3UPOBATH U UHTEPIIPETHPOBATH HH(POPMAIIUIO PA3IUIHBIX BUIOB U (hopM
MIPEJICTABJICHHMSI, MOJIy4aeMYyI0 M3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJSPHAS JUTEpaTypa XUMHUYECKOTO
COJIepKaHus, CIIPaBOYHBIC TTOCOOMS, pecypchl HTepHeTa), KPUTHUECKU OIICHUBATH IMPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE TPUMEHSATh DPA3JIMIHBICE METOJBI W 3alpOChl MPU TOUCKEe U oTOoOpe WHpOpMaIu |
COOTBETCTBYIOIINX JaHHBIX, HEOOXOJMMBIX IS BBITIOJHEHHS YYEOHBIX W TIO3HABATEJBHBIX 3aad
OTIpPENeNEHHOTO THIIA, MPHOOpPETeHHWE OmbITa B  OOJACTH  HUCIOJB30BaHUS  HMH(MOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI, OBJAJCHUE KYJIbTYpOH aKTUBHOTO WCIOJB30BAHUS Pa3IMYHBIX
MTOUCKOBBIX CHUCTEM, CaMOCTOSITEIIbHO BHIOMPATh OMTUMAIBHYIO (OPMY MPEICTABICHUS HHPOPMAIMH U
WUTIOCTPUPOBATh pelIacMble 3aqaud HECIOKHBIMU CXEMaMH, JuarpamMMamu, JIpyruMu (popmamu
rpaguKud U UX KOMOUHAIUSIMU,

YMEHHE UCTIOJIb30BaTh M aHAIIM3UPOBATH B TPOIIECCe YISOHOH U MCCIIeIOBATEIBCKOM IS TEIHOCTH
WHOOPMALIMIO O BIUSHUU TPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SHCTBA WM TPAHCIOpPTA HA COCTOSIHHE
OKpY’Karolel NPUPOTHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE TelCTBHUS:

YMEHHUS 3a/1aBaTh BOIPOCHI (B X0J€ AWaiora W (WiU) TUCKYCCHH) TO CYIIECTBY OOCYXIaeMOu
TeMBbI, POPMYIIMPOBATH CBOW MPEIOKEHHSI OTHOCUTETHHO BBITIOJHCHHS MTPENTOKCHHOH 3a/1a4H;

YMEHHS TPEACTABIATh TOJNYYCHHBIC PE3yJIbTAaThl TO3HABATECILHOW JESITEILHOCTH B YCTHBIX H
MMACBMEHHBIX TEKCTaX; JIEJIaTh IMPE3CHTAIUI0 PE3yJIbTaTOB BBIMTOJIHEHUS XHMHYECKOTO ASKCIEPHMEHTA
(;rabopaTtopHOTO OTBITa, JaOOPATOPHON pPabOTHI IO WCCICIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHSI Y4e€OHOrO0 COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TIO3HABATEIBHOW U
UCCIIEIOBATENIbCKON JESITEIbHOCTH IMPU PEHICHUHM BO3HHUKAIOUIMX MpOoOJieM Ha OCHOBE yuéTa OOIMIMX
WHTEPECOB M COIVIacOBaHUS Mo3uiuil (oOcyxaeHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI»,
KOOpJIUHAIMS COBMECTHBIX ACWCTBMIA, OMpENelIeHUEe KPUTEPUEB IO OICHKE KauecTBa BBIIIOJHEHHOM
paboTHI U ApyTHe).

PeryasiTuBHble YHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATENbHO OIpeAesaTh LEId JeSTeNIbHOCTH, IUIAaHUPOBAaTh, OCYIIECTBIATH,
KOHTPOJHMPOBaTh U HpPHU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO IESTENBLHOCTb, BHIOMpATh Haubosee
3¢ dekTUBHBIE CIIOCOOBI pelIeHns Y4eOHbIX U MO3HABATeNIbHBIX 33]a4, CAMOCTOSITENIbHO COCTABJIATH WM
KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpUTM ACUCTBUM NMPHU BHINOJHEHUH 33JaHUN ¢ Y4ETOM MOJIy4EHUs
HOBBIX 3HaHUN 00 WH3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEaKIUsIX, OLEHUBATH COOTBETCTBHE
MOJIyUEHHOTO pe3yabTaTa 3asBICHHOW II€NIM, YMEHHME HCIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
npeiaraéMble B YCIOBUU 3aJaHHI.

NPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3yabTaTOB [0 OCBOCHHIO 003aTENILHOTO COAEPIKAHUS, YCTAHOBJICHHOTO
JTaHHOU (enepalbHON paboueil mporpaMMon, BBIIEISAIOT: OCBOCHHbIE 00YYarOIIUMHCS HaydyHbIe 3HAHUS,
YMEHHUS U CIOCOOBI IeHCTBUH, cienuduueckue i MpeIMeTHON 001acTi «XUMHUS», BUBI I€ATEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPHpEeTaIlH, MPeoOpa3oBaHUI0 M MPUMEHEHUIO0 B Pa3IHYHBIX
y4eOHBIX U HOBBIX CUTYAIIHSIX.

K xonimy oOyueHus B 8 kiiacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM ypOBHE JOJDKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSTUN: aTOM, MOJIEKYJa, XUMHYECKUN SJIEMEHT, MPOCTOe
BEII[ECTBO, CII0)KHOE BEIIECTBO, CMeCh (OJHOpOJHAS M HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEIbHAS
aTOMHass W MOJEKYJspHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas A0S
XUMHYECKOTO OJJIEMEHTAa B COCJUHEHHH, MOJSPHBIH OO0BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb,



ANIEKTPOOTPHUIIATEIILHOCTh, CTENEHh OKHUCIICHUS, XUMHUYECKas peakius, KIacCu(DUKAIUSI pPEaKIIHii:
peaKuu COCIUHEHUS, PEaKIUHU pPa3jIoXKEHHs, PEeaKlUd 3aMEIICHUs, peakuuu OOMEHa, HK30- U
SHIOTEPMHUYCCKUE PEAKIUH, TeIIoBoi 3(deKkr peakuuu, sapo aToma, SICKTPOHHBIA CJIOW aroma,
aTOMHasi opOWTaNb, paguyc aromMa, XMMUYECKas CBS3b, MOJISIPHAS W HEMOJIApHAs KOBAJCHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATHMOH, aHUOH, PACTBOP, MAaccoBas JI0Jisl BellecTBa (IIPOLICHTHASI KOHIICHTPALIKs) B
pacTBope;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IOHATUA W TPUMEHSITh ST TOHITHS MpHU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;
MCI0JIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY JUISI COCTaBICHUS (DOPMYJ BEIISCTB U YPABHEHUH XUMHYECKHUX
peaKuuii;
OTIPENIETISATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIEHb OKUCIICHHS JIEMEHTOB
B OWHApHBIX COEIWHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIACCy COCIUHEHUN IO
dbopmynam, BUJI XUMHUYECKOH CBsI3HM (KOBAJICHTHASI U MIOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;
packpeiBath cmbichn [lepuogmueckoro 3akona JI. WM. MennaeneeBa: IeMOHCTPHpPOBATH TMOHWMAaHUE
MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX MOJIOkeHus B llepmoamueckoi
CHUCTEME, 3aKOHOB COXPaHEHHUsS MAacChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO yUCHUS,
3aKkoHa ABOTaapo;
OTIMCHIBATh W XapaKTepu30BaTh Tabau4Hyt0 dopmy llepromnyeckoit cucTeMbl XUMHUYECKUX AJIEMEHTOB:
pasnuyath MOHATHUS «TJIaBHas noarpynma (A-rpynmna)» u «nobounas noarpynna (b-rpynmna)y, mansie u
0OJIbIITE TIEPHOIBI, COOTHOCUTH 0003HAUEHHUS, KOTOpble UMetoTCs B Tabmuie «llepuoandeckas cucrema
xumudeckux anemeHToB JI. M. MenpgeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsal sijpa, oOliee 4YMCiIO 3JEKTPOHOB M paclpeiesieHHe HUX I0
AIIEKTPOHHBIM CJIOSIM);
KJIaCCU(UIIMPOBATh XMMHUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIIEeCTBA, XUMUYECKUE peakuuu (110
YUCITYy ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY 3 (DeKTy);
XapakTepu30BaTh (OMHMCHIBaTh) OOIIME XMMHYECKHME CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEpK/as OMHCAHWE MpPUMEPaMU MOJIEKYJISIPHBIX YpaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;
MIPOTrHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCMMOCTH OT MX KA4€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUHN B PA3INYHBIX YCIOBHUSAX;
BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEeHTa N0 (opMysie COEAUHEHUS, MaCCOBYIO JOJIO BEIIECTBA B PAacTBOPE, MPOBOIUTH
pacuéThl M0 ypaBHEHUIO XUMUYECKOU peakinu;
MPUMEHSITh OCHOBHBIE OIEpAlMU MBICIUTEIbHON JEeSATebHOCTH — aHajdu3 U CHUHTE3, CpaBHEHHE,
000011IeHNe, cCUCTeMaTH3allNio, KiIacCU(PUKAIMIO, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX CBS3€H — Ui
W3YYEeHUS CBOMCTB BEIIECTB W XMMHUYECKUX PEaKIHi, €CTeCTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOICIIUPOBAHNE, YIKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);
ClieIoBaTh MpaBUJIaM MOJIb30BAHUS XMMHUECKOW MOCYI0M U 1ab0paTOpHBIM O0OpYJOBaHUEM, a TaKXKe
MpaBUJIaM OOpaIeHHs C BEIECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMU IO BHITIOJHEHHIO 1a00PaTOPHBIX
XMUMHUYECKUX OMBITOB MO TMOJYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOJAOPOAA M KUCIOPOIA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMPEAEIEHHON MAacCOBOM J0JIE€H paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
MPOBOJIUTh XUMUYECKHUE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U KHUCIOT C MOMOIIBIO
WHIUKATOPOB (J1akMyc, (heHondTaner, MEeTUIOPaHK U IPYTHE).

K konimy oOyueHus B 9 kiiacce mpeaMeTHbIE Pe3ybTaThl HA 0a30BOM ypOBHE JOJDKHBI OTPaXaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHUIA:



PacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IOHATHM: XMMHMYECKUH DJIEMEHT, aTOM, MOJIEKysa, HOH,
KAaTHOH, AaHHOH, IIPOCTOE BELIECTBO, CIJIOKHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD,
CTENEHb OKHUCIICHUS, XUMUYECKas pEeaKkius, XUMHUYeCKas CBSI3b, TEIUIOBOW 3(P(eKT peakiuu, MoJb,
MOJISIPDHBIN 00BEM, PacTBOP, MEKTPOIHUTHI, HEATEKTPOIUTHI, JICKTPOIUTHUYECKAS JUCCOIMAIHS, PEAKIIH
MOHHOTO OOMEHa, KaTaln3arop, XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pPEaKIIHH,
OKHCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUH,  OKHUCIHTENIb, BOCCTAHOBUTENb,  OKHCIECHHE U
BOCCTAHOBJICHHE, aJUIOTPOIUs, aMQpOTEPHOCTh, XHMHYECKas CBs3b (KOBAJICHTHAs, HOHHA,
MeTaJlJIn4yecKasi), KpHUCTaUIMYecKass pelETKa, KOppo3usi METaIoB, CIUIABbl, CKOPOCTb XHMHUYECKOUN
peakuuu, npenenpHo ponycrumas konuentpanus [1JIK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IOHATUA W TPUMEHSITh ST TIOHITHS TpHU
ONMCAHUU BELIECTB U UX NPEBPALCHUN;

HCIO0JIb30BATh XMMHYECKYI0 CUMBOJIMKY JUIsl COCTaBICHUS (POPMYJ BELECTB M YPAaBHEHUH XUMHUYECKHX
peaKuuii;

ONPENENATh BAJICHTHOCTh U CTENEHb OKHUCIICHHMS XMMHYECKHX JJIEMEHTOB B COCIMHEHHSX Pa3JIMYHOIO
COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OIpeNeIEHHOMY KIIacCy COEQUHEHMH 1o QopmynaM, BUJ
XUMHUYECKON CBSI3M (KOBAJICHTHAs, MOHHAs, METa/yInyeckas)) B HEOPraHWYECKUX COEIMHEHUSX, 3apsij
MOHA M0 XMMHYECKON (Qopmyle, XapakTep Cpelbl B BOAHBIX PAacTBOpaxX HEOPraHMYECKUX COEAMHEHUM,
THI KPUCTAIINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoandeckoro 3akona JI. . MeHneneeBa U 1€MOHCTPUPOBATH €r0 MOHUMAHUE:
OMHCHIBATh U XapaKTepu3oBaTh TabiuuHyo Gopmy Ilepuoanyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHUS «TJIaBHas noarpynna (A-rpynmna)» u «nobounas noarpynna (b-rpynmna)y, mansie u
0oJbIIMEe TEPUOAbI, COOTHOCHTH O0O3HAUYEeHMs, KOTOpPblE HMEIOTCS B IEPUOJMYECKO Tabmuie, C
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsia sijipa, ooiee
YHCIIO AJIEKTPOHOB U PACIpeIeICHHE UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH 00IIHe 3aKOHOMEPHOCTH B
W3MEHEHNUH CBOMCTB 3JIEMEHTOB M UX COCJUHEHUH B MPEIEIaX MajblX MEPUOJOB U TJIABHBIX MOArPYIN C
YUYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPraHMYECKHE BEUIECTBa, XMMHUYECKHE peakuuu (1o
YHCIy U COCTaBy YYacTBYIOIIUX B PEaKIMH BEIIECTB, MO TEIJIOBOMY 3P dEeKTy, 0 UBMEHEHUIO CTENeHel
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OO0IIKME U crenuduyeckie XUMHYECKUe CBOMCTBA MPOCTHIX U CIOKHBIX
BEILIECTB, OATBEPKAasi ONMUCAHUE MPUMEPAMH MOJIEKYISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUI;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTUYECKON JUCCOLMALMUA KUCIOT, WLIENOYEHd M COJIeH, MOJHbIE U
COKpalIEHHbIE ypaBHEHHUS pEakIii HOHHOTO OOMEHa, YpaBHEHHUS peakuil, MOATBEP>KIAIOIINX
CYyILLECTBOBAaHUE T'€HETUUECKON CBSI3U MEXY BELIECTBAMM PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUN IOCPEACTBOM COCTAaBJICHHS
AIIEKTPOHHOTO allaHCca 3TUX PeaKLUi;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS, BO3MOJKHOCTU IIPOTEKAHMS
XUMUYECKUX MPEBPAILICHHUI B pa3JIMUHBIX YCIOBUSIX;

BBIYUCIIATE OTHOCUTENBHYIO MOJEKYJISPHYI0O W MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XMMUYECKOT0 3JIeMeHTa Mo (GopMysie COETUHEHUS,, MaCCOBYIO JIOJIIO BEIECTBA B pacTBOpPE, MPOBOJUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOMN peaKIuu;

coOuoaTh MpaBuiia MOJIb30BAHUS XUMHUYECKOH MOCyA0oH U J1abopaTopHbIM 00OpYJOBAaHHEM, a TaKXKe
MpaBmiIa OOpAIIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITMIOJHEHUIO TaOOPATOPHBIX



XMUMHYECKUX OIBITOB MO TMOJy4EHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO
rasa);

MPOBOJIUTH PEAKIMHU, IMOATBEPXKAAIONINE KadeCTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB: PACIO3HABATH
OTBITHBIM TYTEM XJIOPHUA-, OpOMHI-, UOAUI-, KapOoHaT-, docdar-, CHIUKAT-, Cyabdar-, TUIPOKCHUI-
WOHBI, KaTHOHBI aMMOHHSI W HWOHBI W3YYEHHBIX METAJIOB, NPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEIIECTB;

INPUMEHSATH OCHOBHBIC OIEPALMU MBICIUTEIFHON JEATENIbHOCTH — aHalu3 W CHUHTE3, CPaBHEHHE,
0000IIeHne, CUCTEeMAaTH3aIHIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBS3€H — Ui M3y4EeHUS CBOWCTB
BEIIECTB U XUMUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METOIbI TIO3HAHMS — HAOIIOIEHHE, H3MEPEHHE,
MOJEIIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 1 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
genmoBeka. Terna u BemecTna 04.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
bu6mmoreka [IOK
4 (TapTOBast KOHTPOIIbHA PAGOTa. 1 1 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmorexa HOK
a . p p 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
0 ATOMBI 1 MOTIEKYIEL L 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXHBIE BElleCTBa 1 bubmorexa HOK
P B 28.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 bubmmorexa [JOK
YLIPHO®S ¥4 02.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
mmiieckas popuyna. Bazenrrocts 04.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMECHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEaKITHA 23.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMUYCCKUX Bubmmorexa [JOK
N . P 30.10.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMU4ecKuX peakiinii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul 13.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 16.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 20.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poAia (peaxtt ’ 23.11.2023 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoObl MOIyYEHNs KUCIOPOIa B
23 naboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop P ' 27.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, K30- U 30.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
T , .
S R buGmorexa 10K
p yxa, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u coOupanmne KUCIOPoaa bubmorexa HOK
i . P poza, 06.12.2023 | https://m.edsoo.ru/ffod4ae2
M3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. [Ipumenenue Bogopoaa 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KHUCIIOTaX U COMIAX bubmorexa LIOK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobnpanue BogOpoOaa bubmiorexa LIOK
i P AOPOAa, 25.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazapo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a [0 €r0 U3BECTHOM bubmmorexa [TOK
My 11.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus 006MOB ra3os 10
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P . peakt . 15.01.2024 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJBI 18.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax 22.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE
37 H HZHaCLIpeHHBIE aCTBOPEI B bubmorexa HOK
m P PPl 25.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeneaEéHHON MacCCOBOM JI0JIeH 29.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoxa. Bogopon. Bona» 01.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 05.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P 08.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuduKaims, bu6mmoreka [JOK
HOMEHKJIAaTypa 12.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUH 15.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 19.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT 22.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanne): HOMEHKIATypa,
46 cnocof(ib]f H)i)J'IyII)GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
N ’ 26.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBs3b MEXKY KJlacCaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 04.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 07.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
. 11.03.2024 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o bubmorexa HOK
14.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [Teproauueckasi cucteMa XUMUYECKUX bubmorexa HOK
18.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK
21.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3otombl 01.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHHe AIeKTPOHHBIX 000I0YCK
95 anMOB BHGMGHTI())B [Tepuoanueckoit bubmorexa LHOK
04.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[epuommyeckoii cucreme /1. U. 08.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MenyeneeB — y4E€HBIN, TIEIaror U 11.04.2024 | https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX 3JIEMEHTOB 15.04.2024 | https://m.edsoo.ru/00adaab8
59 WNonnas xumuieckast cBsi3b bubamorera LOK
18.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b 22.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYECKast bubnuoreka [JOK
CBSI3b 25.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bu6mmorexa LIOK
29.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu 02.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENH bubmmorexa [JOK
06.05.2024 | https://m.edsoo.ru/00adb076
65 KonTtponeHas padota Ne4 o teme bubnuoreka [IOK
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«CtpoeHne atroMa. XUMHYECKas 13.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)
66 PezepBHbiit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
CUCTeMAaTH3aIis 3HAHUH 16.05.2024 |  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnuorexa [JOK
CUCTeMAaTH3aIis 3HAHUH 20.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTeMAaTH3aIlis 3HAHUH 27.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 bubmorexa TOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
Bxoanas konTposibHast padota Nel
o reme «IloBTopenue u yrinyonaeHue

5 . 1 1
3HaHUH OCHOBHBIX Pa3/IesioB Kypca 8 20.09.2023
KJ1acca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakuuu. [IoHsTHE O TOMOT€HHBIX U 1 Bubmmorexa LIOK
PEAKIDIH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaKIIUIX

3 IlouaTHe 0 XUMHUYSCKOM 1 bu6mmoreka [JOK
paBHOBecuH. DaKTOPBI, BINAIOIINE 28.09.2023 | https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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Ha CKOPOCTb XUMHUYECKOU PEAKLIUU U

I10JIOKEHHE XMMHUYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 nccoruarmy. CHIbHBIE U CIIa0bIE bubnmorexa LOK
g HHATUH. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 MoHHbIe ypaBHEHUA PEAKIIUN bubnmorexa LOK
yp peaxtt 11.10.2023 | https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUH B CBETE NPEICTABICHUI bubnuoreka [IOK
00 AJIEKTPOIMTHICCKOM 12.10.2023 | https://m.edso0.ru/00add5d8
IIUCCOLINALINT
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBIeHUI 00 bubmmorexa [OK
pell . 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [Tonusarue o ruaponse conen Eubmaorexa HOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001eHNEe B CHCTEMAaTH3aIIHs bubnmuoreka [JOK
3HAHUI 25.10.2023 | https://m.edsoo.ru/00addd12
I1 0 Ne 1.
16 «li):izlf{tlilzczzfnpea I/IOI\IZHTaJIBHBIX bubmnorexa [IOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3a7a4uy
KonTponpHas padota Ne2 o teme
17 «DIIEKTPOSIUTHYECKAS TUCCOIIMALINS Bubmiorexa OK
p g HHATHA. 09.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE pPeakllii B pacTBOpax»
18 OO11ast XxapaKTepUCTHKA IraJIOT€HOB. bubnuoreka [IOK



https://m.edsoo.ru/00adcade
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XUMHUYECKUE CBOMCTBA HA MIPUMEPE 10.11.2023 | https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKHE CBOMCTBA, MOJTyYEHUE bubmorexa LHOK
> HOIYH ’ 16.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4yeHne COJITHON KUCITOTHI bubmorexa HOK
yi . N ’ 17.11.2023 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB
Brrurcnenus o ypaBHEHUSM
21 XUMHYCCKUX PEaKIIHiA, eCITH OJHH U3 bubmorexa HOK
P ’ 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpymis 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPBI.
23 Haxoxnenue cepbl u €€ coeTMHeHU N bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
(br3UYecKre U XUMUYECKHUE CBOMCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYEeCKre U XUMHUYECKUE bubmorexa HOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 07.12.2023 | https://m.edsoo.ru/00adec8a

OKPY’KAIOILIEN Cpeibl COEANHEHUAMHU
cepbl
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Briuucienne MmaccoBOM TOJIU BBIXOAa

bubmuoreka [JOK

21 MIPOJIyKTa PEaKIuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO61rast xapaKTepUCTUKA SJIEMEHTOB
08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacrpoCcTpaHeHHE B PUPOJIE, 14.12.2023 | https://m.edsoo.ru/00adeea6
(du3HUecKre U XUMUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u
29 XMMHUYECKHE CBOMCTBA, MOJIy4€HUE U brbmmorexa [OK
’ 20.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHHe ero bubmorexa TOK
N 21.12.2023 | https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XMUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX
32 yaoOpeHuit. XuMHU4ueckoe Bubmmorexa [JOK
. 28.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEeHUE OKPYKaIoIIei cpeibl
COEIMHEHUSIMU a30Ta
®docdop. Okenn pochopa u
33 (boc:;)o;}))Ha;I KHfﬂ(cl))Ta (bq)I/II)S;I/I(q\eOCKI/Ie u bubmmorexa [TOK
. 11.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonw3oBanue docdaToB B
34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HeHue NPUPOJHON CPEIb 12.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
35 VYrnepon, pacnpocTpaHeHuE B bubnunoreka [JOK
npupoje, Gu3nyeckre U XUMHUECKUe 17.01.2024 | https://m.edsoo.ru/00adfd9c
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CBOICTBa

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmmoreka [{OK

36
DKoyorn4yeckre mpoOIeMsl, 18.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCHIOM yriepoaa (1V)
37 VYroipHas KUCIIOTa U €€ COJIH bubnmorexa LHOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KadecTBenHast peakius Ha KapOOHAT- 25.01.2024 | https://m.edsoo.ru/00ae027e
uoH"
[TepBoHauaNbHBIE TIOHATHUS 00
39 OpraHUYECKHX BEIIECTBAX KaK O bubmorexa OK
p Hl 31.01.2024 | https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepo/ia
40 KpeMunii 1 ero coetnHeHns bubmorexa LOK
P A 01.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [JOK
o teMe «BaxxHelnne HemeTauibl U 07.02.2024 | https://m.edsoo0.ru/00ae0bf2
HUX COEIUHEHUI»
KonTtponsnas padora Ne3 no teme
42 «Baxuelnne HemeTayUIbl 1 UX Bubmorexa OK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COEIMHEHU S
OO6mras xapakTepucTuKa
XAMHAYECKUX DIIEMEHTOB —
43 MeTaIoB. MeTajutndyeckas CBsA3b U Bubmiorexa OK
' 14.02.2024 | https://m.edsoo.ru/00ae103e

METaJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOMCTBa
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METAJLJIOB

XHUMHYECKHE CBOUCTBA METAJIOB.

44 DIEKTPOXUMUAYECKUM DS, bubmaorexa [IOK
p N A 15.02.2024 | https://m.edsoo0.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. CruiaBsl. Beruncienns no
45 aBHEHUIM XUMHUYECKUX PEAKIIUU bubmmorexa [IOK
yp PeaKiuH, 21.02.2024 | https://m.edso0.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
46 TToHsaTHE O KOPPO3UM METAILIOB bubmorexa LOK
pp 22.02.2024 | https://m.edsoo.ru/00ael278
bu6moreka [IOK
47
[lenourpie MeTa bl 28.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 29.02.2024 | https://m.edsoo.ru/00ael14b2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [IOK
KAJIBIMI U MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxneiimne coequHEHNS KaJIbLIU bubnmorexa [TOK
s t 07.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe U cCUCTEMATU3 AL
3HAHUU 13.03.2024
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEeHHs 14.03.2024 | https://m.edso0.ru/00ae1886
II 0 Ne 6
53 | "KEcxooms nomstn meTon 66 BuGmorera 110K
\ 8 A 20.03.2024 | https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
N bubnmuoreka [JOK
54 An
FOMIHITH 21.03.2024 | https://m.edsoo.ru/00aelc64
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AmboTepHbIe CBOWCTBA OKCHIA U

bubmuoreka [JOK

> THJIPOKCUA 03.04.2024 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% AKeneso 04.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJIH JKeJe3a bubnuorexa [JOK
(1) u xenesa (111) 10.04.2024 |  https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HaAHUHN 11.04.2024
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
1o Teme «BakHeHIme MeTaIbl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Berarcnenus o ypaBHEHUAM
XUMHUYECKUX PeaKlUii, eCI1 OJUH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [JOK
COJICPXKUT IpUMecH. Berunciienns 18.04.2024 | https://m.edso0.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O06o01eHre U cucTeMaTru3amus
3HaAHUH 24.04.2024
KounTtponbnas padora Ne4 no teme
62 «Baxuenmme MeTaIbl ¥ UX 95.04.2024
COEIMHEHUS
63 BemecTBa u Mmarepuaisl B bubnunoreka [JOK
MOBCEIHEBHOM KU3HH UeIOBEKA 03.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXarollen cpebl 06.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
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9KOJIOTMYECKUX TPOOIIEM 07.05.2024 | https://m.edsoo.ru/00ae4270
66 PezepBubiit ypok. O0o0mICHNE U 1 bubnuorexa [JOK

CUCTeMAaTH3aIis 3HAHUH 15.05.2024 |  https://m.edsoo.ru/00ae0d0Oa
67 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK

CUCTeMAaTH3aIis 3HAHUH 16.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011€HNE U 1 bubnuorexa [JOK

cUCTeMaTH3alus 3HaHUH 22.05.2024 | https://m.edsoo.ru/00ad9ch2
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






