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HHOACHUTEJBHASA 3AIINCKA

[IporpaMMa mo XMMUM Ha YpOBHE OCHOBHOT'O 00IEro oOpa3oBaHMs COCTaBJI€HAa HAa OCHOBE TPEOOBAHUU K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTeNnpHON MpOrpaMMbl OCHOBHOTO 00miero oOpaszoBanwms, npeacraBieHHbIXx B I'OC OO0, a takke Ha ocHOBe (eaepanbHON padodeii
MPOrpaMMbl BOCIIUTAHHUS U C YYETOM KOHIICTIIMU MpErojaBaHus yueOHOro mpeaMera «XuMus» B 00pa3oBaTeNIbHBIX opraHusanusx Poccuiickoit
denepanuu.

[IporpaMma 1o XxuMuu Aa€T NpeICTaBICHUE O LEJISAX, O0IIel CTpaTeruu 00y4eH s, BOCOIUTAHUS U PA3BUTUS 00YUAIOIIUXCS CPEACTBAMH Y4eOHOT O
peIMeTa, YCTaHABJIMBAET 00s3aTeNbHOE MPEAMETHOE COJCpIKaHMe, MPEIyCMaTPUBACT paclpeesieHne €ro mo KjaccaM U CTPYKTypHUPOBaHUE IO
paszenaM M TeMaM MporpaMMbl MO XHMHH, OINpPEAENseT KOJUYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKU COJEPKaHUS, PEKOMEHIYEeMYIO
MOCIIEOBATEIHHOCTh HM3YUCHHSI XMUMHH C YYETOM MEXKIIPEIAMETHBIX M BHYTPHUIPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO Mpollecca, BO3PACTHBIX
O0COOCHHOCTE O0y4aromuxcs, OmpeAenseT BO3MOXKHOCTH MpeAMeTa Uil pealu3aluuu TpeOOBaHUM K pe3yiabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBbl HAa YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHus, a TaKKe TPEOOBAHMIA K pe3yIbTaTaM OOYYCHHSI XUMUU HA YPOBHE IIEJICH
M3YYEHHUS MIPEIMETa U OCHOBHBIX BUJOB yUeOHO-IIO3HABATENILHOMN NEATEIbHOCTH 00YYarOIIerocs 10 OCBOSHUIO yUeOHOTO COJIepiKaHus.

3HaHHE XWMHH CIY)KHT OCHOBOH IUIi JOPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIETOCS, €r0 MPEACTABICHUH O MaTepUaIbHOM E€JIMHCTBE MUPA,
BXXHYIO POJIb UTPArOT (GopMHUpyeMble XUMUEH MPEICTABICHUS O B3aUMOIIPEBPALICHUSAX SHEPTrUM U 00 IBOJIOLMU BEIIECTB B MPUPOJE, O MYTIX
perieHust riao0aabHbIX MPOOJIEM YCTOMYHMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBOM M IKOJIOTMYECKOW O€30MacHOCTH,
po0GJieM 3IpaBoOXpaHEHUSI.

N3ydenue xumuu:

® CrHocoOCTBYeT pealu3allid BO3MOXKHOCTEH [UIsi camMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYPHhl JHUYHOCTH, €€ oOmmed u (yHKIUOHATBHOU
IPaMOTHOCTH;

® BHOCHWT BKJIaJ B (JOPMHUPOBAHHE MBIIIUICHUS ¥ TBOPUYECKUX CITOCOOHOCTEH 00YJIArOIIMXCsl, HABBIKOB X CAMOCTOSTEILHONW YI4ECOHOH JIeATEITBHOCTH,
IKCIIEPUMEHTAILHBIX M HCCIICIOBATEIECKIX YMEHHMA, HEOOXOIUMBIX KaK B MOBCETHEBHOM KU3HH, TaK U B IPO(ECCUOHATILHON JeSITeIIbHOCTH;

® 3HAKOMHUT CO CIeNU(UKONH HAYYHOTO MBIIIJICHHS, 3aKIabIBAET OCHOBBI I[EIOCTHOTO B3IIIAa Ha €IUHCTBO MPHUPOABI U UYEJIOBEKa, SBISAETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH O0YUaIONTUXCS;

e CcrocoOcTByeT (hOPMHPOBAHHIO [IEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO--HAYYHBIM 3HAHUSAM, K MPHPOJE, K YeIOBEKY, BHOCUT CBOW BKJAJ B
IKOJIOTHUECKOE 00pa3oBaHKe 00YUaOIUXCS.

JlaHHBIC HANpaBJICHHUS B OOYYCHHH XHUMHH OOCCIICUUBAIOTCS CHEIUPUKON COAep)aHUs YIeOHOTO MpeaMeTa, KOTOPBIN SBISCTCS MeIarorniecKu
aIaITHPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XUMHH HA OMPEeIEHHOM dTane e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00ITIeTO 00pa30BaHMs OPUSHTHPOBAH HA OCBOSHUE 00 yUAIONTUMHUCS CHUCTEMBI IIEPBOHAYATBLHBIX TOHSITHIA XUMUH,
OCHOB HEOPTAaHUYECKOW XUMUU H HEKOTOPBIX OTJEIBbHBIX 3HAUMMBIX TIOHATUN OPTaHUYECKON XUMUH.

CTpyKkTypa coJepKaHus MPOTrPaMMBI IO XUMHH C(OPMUPOBAHA Ha OCHOBE CHCTEMHOIO MOaXo/a kK €€ m3ydeHuto. CojepkaHue CKIIaIbIBACTCs U3
CUCTEMBI TIOHATHUN 0 XUMHUYECKOM DJIEMEHTE M BEIIeCTBE M CHCTEMBbI MOHATUI 0 XUMHYECKOH peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpTaHH30BaHbI
10 MPUHITAITY TIOCTICIOBATEIFHOTO Pa3BUTHS 3HAHUIH Ha OCHOBE TEOPETUUCCKHX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YICHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYCHHSI O CTPOCHHH aTOMa U XMMHYECKOH CBSI3H;

— TIPEJICTAaBIICHUH 00 AJIEKTPOIUTHICCKOMN JUCCOIHAIINH BEIIECTB B PACTBOPAX.



Teopernueckue 3HaAHHUS PACCMATPUBAIOTCS HA OCHOBE dMITMPUYECCKHU TMOTYYCHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHLHO OT
OJITHOTO YPOBHS K IPYTOMY, BBIIOIHSISI PYHKIIMH OOBSICHEHUS U IPOrHO3UPOBAHUS CBOMCTB, CTPOCHMS U BOBMOKHOCTEH MPAaKTUYECKOTO MPUMEHEHHUS
Y TIOJIYYCHUS] U3Y4aeMbIX BELIECTB.

OcBoeHne TporpaMMBbI IO XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO IPEICTABICHUS O XUMHUUECKON COCTABIIAIONICH HAYYHOH KapTUHBI MUPA B JIOTHUKE
e€ CHCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHHS K HAy4YHOMY 3HAHUI0O UM METOJaM I[O3HaHUs B Hayke. M3yueHue XUMHM MPOUCXOIUT C
MPUBJICYCHUEM 3HAaHUM U3 paHee U3yUEHHBIX YUeOHBIX mpeaMeToB: «Okpysxkaronuii Mup», «buonorus. 5—7 kinaccei» U «Duszuka. 7 Kiaccy.

[Tpu u3ydeHnr XUMUU IPOUCXOTUT (DOPMHUPOBAHKE 3HAHUI OCHOB XUMUYECKOW HAYKH KaK 00J1aCTH COBPEMEHHOT'O €CTeCTBO3HAHUS, MPAKTUIECKO I
NEeSITeIbHOCTH YeJIOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYpbl. 3ajaua yuyeOHOro NMpeAMeTa COCTOUT B (DOPMHUPOBAHUM CHCTEMBI
XUMHUYECKUX 3HAHUA — BaXHEWIIUX (DaKTOB, MOHSTHIA, 3aKOHOB M TEOPETHYECKUX IOJIOKECHUU, JOCTYIMHBIX O0OOIIEHUI MUPOBO33PEHYECKOTO
Xapakrepa, f3blka HayKH, B MPHUOOMICHUH K HAYYHBIM METOJaM MO3HAHMS MPH M3YYEHUU BEIIECTB M XMMHYECKHX peakuuid, B (GOPMUPOBAHUH U
pPa3BUTHUU TIO3HABATEIHHBIX YMEHUN M WX MPUMEHCHHH B y4eOHO-TIO3HABATEILHON U y4eOHO-MCCIIEA0BATEIBCKOMN EATEIBHOCTH, OCBOCHUHU TIPaBUI
6e30MmacHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HU.

[Ipu u3ydeHnn XMMHUM Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHUs BAXKHOE 3HAUCHUE MPUOOPEITN TaKUE LI, KaK:

— (opmupoBaHUE HHTEUICKTYAJIbHO PA3BHTON JUYHOCTH, TOTOBOW K CamMOOOpa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCILHOMY IPUHSTHIO
pelieHnit, cnocoOHOM aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KH3HU;

— HamnpaBlIEHHOCTh 00OYYEHHS Ha CUCTEeMATHUUYECKOE MPUOOIEeHHE 00YyUaIOIIUXCsl K CAMOCTOSITENIbHOM MO3HABATEILHOU JEATENbHOCTH, HAyYHBIM
MeTO/aM MOo3HaHusA, (OPMUPYIOIIUM MOTHUBAILIMIO U PAa3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrnieueHme yciaoBUH, CIOCOOCTBYIOMMX MPUOOPETEHHIO 00YUJAIOIIMMUCS OMBITa Pa3HOOOPa3HOH NesTETLHOCTH, TIO3HAHKS U CaMOIO3HAHUS,
KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETECHIINI ), MMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHBIX BHJIOB JE€ATEIbHOCTH;

— (dopmupoBanue o0l (YHKIHMOHATHHOW U €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIIE YMEHHH OOBSCHATH U OICHUBATH SIBICHUS
OKPY’KaIOIIET0 MUPA, UCIIOJIB3Ys 3HAHUS U OTBIT, TOJIYYCHHBIC TIPU U3YUCHUU XUMHH, IPUMEHSATh UX TIPHU PEIICHUH MPOOJIEM B MOBCETHEBHOM KU3HU
U TPYJAOBOM J1€ATENbHOCTH;

— (hopmupoBaHue y 00ydyaronMxcs TYMAHHUCTUYECKUX OTHOIICHUU, MOHUMAHUS IIEHHOCTH XMMHYECKUX 3HAHWM N7 BBIPAOOTKU IKOJOTHUYECKU
11e7IECO00Pa3HOTO MOBEJCHUS B OBITY U TPYJIOBOM JIEATETLHOCTH B IESAX COXPAHEHUSI CBOETO 3JI0POBbSI U OKPYXKAIOIICH MPUPOTHON CPEBL;

— pa3BUTHE MOTHBALMU K O0YyYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha OCHOBE YCBOEHUS 00II€YeIOBEYECKUX [IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(UIIS M HAMIPABICHHOCTH JAIbHEHUIIIET0 00yUYeHUsI.

O6miee unco YacoB, OTBEAEHHBIX VIS U3YYCHHUS] XUMUHU HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus, cocTaniseT 136 yacoB: B 8 kitacce — 68 yacoB
(2 yaca B Hezem0), B 9 kacce — 68 yacoB (2 yaca B HEJIETIO).

B Tekymiem yueOHOM TO/ly B COOTBETCTBUU C TOJOBBIM YU4€OHBIM KaJeHAapHBIM rpadukomM peanusyercs 132 gaca: B 8 kimacce — 65 dacoB (2 daca B
Hezento), B 9 kiacce — 67 dacoB (2 daca B Hezeno). [Iporpamma OyieT BHIMOTHEHA B TTOJIHOM 00bEME 3a CUET YIUIOTHEHHs MaTepHuaia.



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHBIE XUMHYECKHE TOHATHS

[Ipeamer xumun. Ponb XuMHuM B KHM3HM 4YeIOBeKa. XMMHUs B cucTeMe HayK. Tena m BemectBa. Pu3nueckue CBOMCTBA BEUIECTB. ArperaTHoe
cocrostHue BellecTB. [loHATHE 0 MeTo1aX MMO3HaHUs B XUMHHU. YncTele BeniecTBa U cMecu. CriocoObl pa3ieieHusl CMECEH.

ATOMBI U MOJEKYJbl. XMUMHUYECKHE IEMEHThl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie M CiOXHBIE BelecTBa. ATOMHO-MOJIEKYJISPHOE
YUYE€HHUE.

Xumnueckass Gpopmyna. BaneHTHOCTh aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemlecTB. OTHOCHUTENIbHAs aTOMHAasi Macca.
OTtHocuTeNnbHAS. MOJIEKYJISIPHAs Macca. MaccoBasi 107151 XMMUYECKOI0 AJIEMEHTA B COSIUHEHUH.

KomnuectBo BemiectBa. Monb. MomsipHas macca. B3anMOCBSA3b KOIMYECTBA, MacChl M 4MCIa CTPYKTYPHBIX €IMHHULl BellecTBa. Pacuérel mo
bopMynaM XUMUYECKHX COSTNHEHHIA.

dusnyeckue U XMMHUYECKUE SBJICHUSA. XUMHUYECKass Peakuus U €€ NMPU3HAKU. 3aKOH COXPAaHEHUS MAacChl BEIECTB. XUMUYECKUE YpPaBHEHUS.
Krnaccudukanus XaMHYECKAX peakinid (COSAMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii s3xcnepumenm:

3HaKOMCTBO C XMMHYECKOH TOCYJIOH, MpaBmiiaMH paboThl B T1abopaTopuu U MpUEMaMu 00pamieHus ¢ 1a00paTOpHBEIM 000pyI0BaHHEM, H3YyUCHUE U
onucanue GU3NYECKUX CBOMCTB 00pa3lioB HEOPraHUYECKHUX BEILECTB, HaOMoieHNe (hpru3nyecKuX (IUIaBJICHUE BOCKA, TassHUE JIbA, PACTUPAHUE caxapa
B CTYIIKE, KUIIEHUE U KOHJIEHCAUs BOJbI) U XMMHUYECKUX (TOPEHHE CBEUM, IPOKATMBAHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa ¢ KUCIOTOMN)
SBJICHUM, HAOJIIOJICHHE M ONUCaHHE MPU3HAKOB IMPOTEKaHMsI XMMUYECKHUX peaKkUMi (pas3jiokeHUe caxapa, B3aUMOJICHCTBUE CEpPHON KHUCIOTHI C
xJjiopuzioM Oapus, pasznoxxkenue ruapokcuaa meau (1) npu HarpeBanuu, B3auMoaencTBue xene3a ¢ pactBopoM coinu Meau (II), usyuenue croco6os
paszeneHus cMeceil: ¢ IOMOIBI0 MarHuTa, GUIBTPOBaHKE, BbIIApUBAHUE, JUCTUIUIALMS, XpoMaTorpadus, NpoBeJeHHEe OYUCTKH ITOBAPEHHOM COJH,
HaOJIt0/IeHUe M OMNMCAHHWE pE3yJbTaTOB MPOBEIEHUS OIBITA, WILIIOCTPUPYIOLIErO 3aKOH COXPAaHEHHUs MacChl, CO3JaHUE MOJENeH MOJEeKY
(IIapoCTEPIKHEBBIX).

Baxueiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopon — sneMeHT M mpocroe BemiecTBo. HaxoskaeHue Kuciaopoaa B Hpupoje, (puznyeckue u
XUMHUYECKHe cBoMcTBa (peakuuu ropenus). Okcunpl. [lpumenenue kucnopoaa. CriocoObl Mony4eHust KUCI0po/ia B 1a00paTopyun U MPOMBIIITIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — ajutoTporiHasi MoAU(UKaLUs KUCIOpOIa.

TerioBoil 3QPeKT XUMHUECKON peakuh, TEPMOXMMUYECKHE YpaBHEHUS, 3K30- W SHAOTEPMHYECKHE peakUuu. TOIUIMBO: Yroib M METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTo 3(p¢dekra, pazpyiieHne 030HOBOTO CIOsI.

Bogopon — anemeHT u npocroe BemiecTBo. HaxokieHue Bojopoja B MpHUpoje, PU3NYECKHe U XUMUYECKUE CBOICTBAa, MPUMEHEHUE, CIIOCOOBI
nostyueHus. Kucnorsl u comnmu.

Mosipablit 00b€M Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoicTBa BoAbl. Bona kak pactBoputens. PacTBopbl. HacsllieHHBIE 1 HEHACHIILIEHHBIE PacTBOPHI. PacTBOPHMOCTB BELLIECTB B BOJE.
MaccoBast 107151 BelllecTBa B pacTBope. XUMUYecKue cBOMCTBa BoJbl. OcHOBaHUA. PoJib pacTBOPOB B MPUPO/IE U B KU3HU yesnoBeka. KpyroBopot Boibl
B IIPUPOJIE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanusa nHeoprannyeckux coenuueHuil. Oxkeunpl. Knaccudukanus okcuoB: coneodpasyroniye (OCHOBHbIE, KUCIOTHbIE, aM(pOTEpHbIE) U
HecoseoOpasyrone. Homenknarypa okcunoB. dusnueckue 1 XMuMUYECKHUE CBOMCTBA OKCHIOB. [TomyueHne okcuIoB.



OcnoBanus. Knaccuukanusi ocHOBaHUWil: IIENOYM M HEpacTBOpUMBIE OCHOBaHHWs. HomeHkiaTypa ocHOBaHHMM. DHU3MUECKHE U XMUMUYECKHE
cBOMCcTBa OCHOBaHMil. [lonmyueHne ocHOBaHU.

Kucnorsl. Knaccudukanus xucnor. Homenkiatypa kucioT. OU3HUECKHE U XUMHUECKUE CBOMCTBAa KUCIOT. Psiyn aktuBHOCTH MetamuoB H. H.
bekerona. [lonydyenue kucuor.

Conu. Homenkiarypa coneil. @uznueckue 1 XuMuieckue cBoicTna coseil. [lonyuenue coneil.

['eneTnyeckas cBSI3b MEXKy KJIIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/AeSiCHUEe COAEpkaHHs KHUCIOpoAa B BO3IyXe, IMOJIydeHHE, cCOOMpaHue, Paclio3HaBaHWE M H3Y4YEHHE CBOICTB KHCIOPOAa,
HaOJI0IeHNEe B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOJIOM M YCIIOBHUSI BOSHUKHOBEHUS U MPEKpalleHus TopeHus (moxapa), 03HaKoMJIeHHE ¢ 00pa3namMu
OKCHJIOB U ONHCAaHHE UX CBOWCTB, MOJIy4eHHUE, COOMpaHue, paclio3HaBaHUE U U3YYE€HHE CBOWCTB BOAOPOJa (TOPEeHHE), B3aUMOJICHCTBUE BOJOPO/IA C
okcugoM wmenu (II) (BO3MOXHO HCHONB30BaHUE BHUICOMATEPHANIOB), HAONIOJEHHE OOpa3lOB BEHIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE
0COOEHHOCTEH PacTBOPEHUS BEIIECTB C PAa3IMYHON PACTBOPUMOCTBIO, PUTOTOBICHUE PACTBOPOB C OMpPEIEIEHHON MAacCOBOU J10JIel pacTBOPEHHOTO
BEILIECTBA, B3aMMOJICUCTBHE BOJBI C METaUIaMH (HATPUEM U KajbllieM) (BO3MOXKHO MCIOJb30BAHUE BHJICOMATEPHAIOB), UCCIEIOBAaHUE O0Pa3IOB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJACHHE HM3MEHEHHUS OKpPACKHM WHIAMKATOPOB B pPAacTBOpax KHUCIOT M IIENOYeH, H3ydeHHE
B3aumojeiicteus okcuga meau (II) ¢ pactBopom cepHON KUCIOTHI, KUCIOT C METaJllIaMH, PEaKLUi HEUTpalu3aluy, MOIy4eHUE HEPacTBOPUMBIX
OCHOBaHMH, BBITECHEHHWE OJHOrO MeTajula APYrUM M3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTAIbHBIX 3a7ad Mo TeMe «BaxkHeimue Kiacchl
HEOPraHUYECKUX COCAUHEHUI.

IMepuonuueckuii 3akon u [lepuoguyeckasi cucrema xumudeckux ieMmeHToB . U. MenaesneeBa. CTpoenne arToM0OB. XUMHYECKAsl CBSA3b.
OKHCIIMTEIBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUH

[lepBbie MONBITKY KJIacCU(PUKAIIN XUMUYECKUX 3JIeMEHTOB. [IoHATHE O TpyNImax CXOJHBIX SJIEMEHTOB (ILEIOYHbIE U IEJIOYHO3EMEIbHbIC METAILIBI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yroT aM(OTEpPHBIE OKCUIBI U THIPOKCHUIBI.

ITepuonnueckuii 3akoH. [lepuonnyeckas cucrema xumudeckux aieMeHToB [I. 1. MenneneeBa. KopoTkonepuoanas U JIMHHONIEPHOAHAS (POPMBI
IIepnonnueckoit cucremsl xumuueckux anemeHToB Jl. M. Menneneesa. [lepuoas! n rpymnmbsl. @U3HYECKUI CMBICIT ITOPSIAKOBOTO HOMEPA, HOMEPOB
[IEPUOJA U TPYIIIBI DJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTponbl. CTpOeHHE IIEKTPOHHBIX 000710YeK aTOMOB NEPBBIX 20 XUMUYECKUX AJIIEMEHTOB
[Tepuoanueckont cucremsl [I. . MenaeneeBa. XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTA IO €ro mnoJjioxkeHuro B Ilepuonnueckon cucreme 1. .
Meneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Payca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIMYECKUX U HEMETAJUINYECKUX CBOWCTB IO IPyNIaM U NEPHOIAM.

3nauenne [lepuoandeckoro 3akoHa u Ileproauyeckoil CHCTEMbI XUMHUYECKUX JIEMEHTOB JIJIs pa3BUTHS Hayku W mpaktuku. [[. . MenneneeB —
YUEHBIN U TPAXIAHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (OJISpHAS U HEMOJSPHASI) CBSA3b. DJIEKTPOOTPHULIATETbHOCTh XMMUYECKUX 3JIEMEHTOB. loHHas CBA3b.

Crenenp okucieHus. OKUCIUTENBHO--BOCCTAHOBUTENBHBIE peakiuu. [Iponecchl okuciaeHus 1 BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3IoB BEIIECTB METAJIOB M HEMETaJIOB, B3aUMOJIEHCTBHE TMIPOKCHAA IIMHKA C PAacTBOPaMM KHUCJIOT M IIEJOoYel, MpoBeleHHue
OTIBITOB, WUTFOCTPUPYIOIINX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakluii (ropeHne, peakliuy pa3ioKeHHsl, COeTUHEHUS).

Mescnpeomemmnwie ceasu

Peanu3zanus MeXpeIMETHBIX CBsI3ed MPU U3yYEHUU XUMUH B 8 KJIacCe OCYILIECTBIISETCS Yepe3 HCIOIb30BaHHE KaK 00X €CTECTBEHHO--HAYYHbIX
MOHATUH, TaK U MOHATUH, SBIISIIOLIUXCS CUCTEMHBIMU IS OTJEIBbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT'0 [IMKJIA.



OOmue ecTeCTBEHHO--HAYYHBIE TIOHATHS: HAYYHBIH (akT, TUMOTe3a, TEOpHs, 3aKOH, aHaju3, CHUHTE3, Kiaccuukamus, NEepUOAUYHOCTD,
HaOJII0/ICHNE, SKCTICPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE, MOJICITh, SIBJICHHUE.

®dusuka: Marepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKHUI 3apsl, BEIIECTBO,
TeNo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, PU3MYECKUE BEJTMYMHBI, CTUHUIIBI K3MEPEHHUS, KOCMOC, TJIaHEThI, 3BE3/161, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadust: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IBI, OJE3HbIC HCKOIAEMbIE, TOIUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeECKasi peaKkus

Ilepuoanueckuii 3akoH. [lepuoauueckas cucrema xumuueckux aeMeHToB . 1. MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XHMMHYECKUX 3JIEMEHTOB IEPBBIX TPEX MNEPUOJOB, KalMs, KaJblMs U MX COEAMHEHUH B COOTBETCTBMM C IOJIOXKEHHUEM 3JEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemecTBa: BUJIbl XUMUYECKON CBSI3U. THIBI KPUCTAIIMYECKUX PEUIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUTMYECKON
PEIIETKH U BUJA XUMUYECKON CBSA3H.

Knaccuukanus u HOMEHKJIAaTypa HEOPraHMYECKUX BELIECTB. XHMHUECKHE CBONCTBA BEIECTB, OTHOCAIIMXCS K pPAa3JIMYHBIM Kiaccam
HEOpPraHUYECKUX COCAUHEHUN, TeHETUYECKasl CBSI3b HEOPraHUUECKHUX BEILECTB.

Knaccudukanus XuMUYECKUX peaklMid MO Pa3IUYHbIM MpHU3HAKaM (10 YMCIly U COCTaBy Y4YacTBYIOUIUMX B PEAKIMU BEIIECTB, 110 TEIIOBOMY
3 eKTy, M0 U3MEHEHHIO CTETICHEH OKUCICHHSI XMMUYECKUX JIEMEHTOB, 10 00PaTUMOCTH, IO YYaCTHIO KaTajau3aTopa). DK30- U SHAOTCPMHUECKUE
peaKuy, TepPMOXUMUYECKHE YPaBHEHHUS.

[Tonatne o cxopoctd XuMu4eckoi peakuuu. [loHATHe 00 0OpaTHMMBIX M HEOOPATHMBIX XMMHUYECKHX peaknusx. IIoHSATHE O rOMOTEHHBIX H
rereporeHHsix peakuusx. [lonsrtue o xkatanusze. [loHarue o xumuueckoMm paBHOBecHH. DaKTOPBI, BIUAIONIUME HA CKOPOCTh XUMUUYECKON pEeakLuu U
MI0JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, JIEKTPOHHBIA OajaHC OKUCINTENIbHO-BOCCTAHOBUTENBbHOM peakiuu. CocTaBieHHE YpaBHEHHI
OKHCIIMTEIbHO--BOCCTAHOBUTENBHBIX PEAKLUI C UCIIOJIIB30BAHUEM METO/A NIEKTPOHHOTO OaaHca.

Teopus 371eKTPOIUTHUECKON JUCCOLUALUH. DIEKTPOIUTHI U HEAJIEKTPOIUTHI. KaTnoHbI, aHMOHBI. MeXaHN3M IMCCOLMALNN BELECTB C PA3JIMYHBIMU
BUJaMU XUMUYecKoi cBs3u. Ctenenpb auccounanuu. CUIbHbIE U caa0ble 3JI€KTPOIUTHI.

Peakiiun noHHOTO OOMEHa. Y CJIOBUS NMPOTEKAHUs peakiMii HOHHOro 0OMeHa, MOJHbIE U COKpAIlEHHbIE HOHHBIE YpaBHEHUs peakiuil. CBoiicTBa
KHMCJIOT, OCHOBAHUH U COJIEH B CBETE MPEICTaBICHUI 00 31eKTponuTudeckon qucconuanuu. KauectBeHHble peakiiny Ha HoHbl. [loHsATHE O ruaponn3e
COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJIEISIMU KPUCTAJUTMYECKUX PEIIETOK HEOPraHMYECKMX BELIECTB — METAJUIOB M HEMETAJUIOB (Tpadura U anmasza), CIOKHBIX
BEUIECTB (XJIOpUJa HATpHUs), UCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW peaklMM OT BO3ACUCTBUS PA3IUYHBIX (DPAKTOPOB, MCCIEAOBAHUE
3JIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MpOIecca JAUCCOLUMUAIMM KUCIOT, HIeJoYe u conel (BO3MOXKHO HCIOJBb30BaHWE BHJIEO MaTepHasoB),
MIPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS peakluidl HOHHOro oOMeHa (0Opa3oBaHME OCaJKa, BblIEIEHHE Ta3a, 00pa3oBaHUeE
BOZIbI), OIBITOB, WJUIIOCTPUPYIOIIHUX IPUMEPHI OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX pEaKkLUUi (TOpEeHUE, PEAKLUN pPa3lIoKEHHs, COECIUHEHNs),
pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C TOMOIIbI0 KAYECTBEHHBIX PEAKIMil Ha HOHBI, PEIICHUE HKCIIEPUMEHTAIbHBIX 33/1a4.



HemeTtajuibl 1 MX cOeJUHEHHSA

OOmiasi xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue U (u3NYecKue CBOMCTBA
IIPOCTBIX BEIIECTB — TaJOT€HOB. XMMHUYECKHE CBOICTBA Ha INpUMEpe XJopa (B3aUMOJEHCTBUE C METAUIAMM, HEMETAJUIAMHM, ILIEI0YaMH).
Xnoposogopo. ComnsiHasi KUCJIOTa, XUMUYECKHUE CBOWCTBA, MOJIydyeHHe, TpUMeHeHue. JlelcTBIe XJ10pa U XJIOPOBOAOPOAA HA OPraHU3M 4YeJIOBEKa.
Baxnerimuye Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE.

OOmas xapakTepucTuka 31eMeHToB VIA-rpynnbl. OcCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIe CTeleH! okuciaeHus. CTpoeHue u puzndeckue
CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEpbl. AJIOTPOITHBIE MOAM(PHUKAIINN KUCIOpOa U cepbl. XUMUYECKHEe CBoWcTBa cepbl. CepoBOOPOI,
CTpoeHue, (QU3MUECKue M XUMHUYecKue cBoWcTBa. OKCHIbI Cepbl Kak IPEJICTABUTENM KHCIOTHBIX OKCHIOB. CepHas KHCIOTa, (U3NYECKUe U
XMMHYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENs Kiacca KUCIOT U crieupuieckre). XuMHUYECKUe PEeaKLl iy, JeKallue B OCHOBE IMPOMBIIIIEHHOTO
crioco0a 1osryuyeHus cepHoi kucnotsl. [Ipumenenue ceproit kucinotsl. Cou cepHOI KMCIO0ThI, KaueCTBEHHAs peakius Ha cyibdar-uoH. Haxoxnenue
cepbl U €€ COeIUHEHUH B IpUpoae. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COEAMHEHUAMHU Cepbl (KUCIOTHBIE JOKIH, 3arps3HEHUE BO3/1yXa
1 BOJJOEMOB), CIIOCOOBI €T0 MPEOTBPALLICHHS.

OOm1ast XxapakTeprcTuka 31eMeHTOB VA-Tpynmbsl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUS. A30T, paCIpOCTPaHEHUE B
npupoje, puzndeckue U Xumuueckue coiictsa. Kpyroopor azora B mpupoje. AMMHAaK, ero pU3n4eckue 1 XMMHUYECKHE CBOICTBA, MOIy4YeHUE U
npuMeHerne. Comu aMMOHHMS, MX QU3NYECKHE U XUMHUECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHBI aMMOHHSA. A30THAs! KUCIIOTa,
e€ mosyyeHue, GU3NUYEeCKue U XUMHUYECKUe CBOICTBa (00IIMe Kak MpeiCcTaBUTeNs Kiacca KUCIOT U crneuududeckue). Vcnonb3oBanue HUTPATOB U
coJiell aMMOHUSI B Ka4eCTBE MUHEPAJIbHBIX y00peHuil. XMMHUYECKOE 3arpsi3HEHUE OKPY’Kaloled cpeiibl COEAUHEHUSAMH a30Ta (KUCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/1yXa, TOYBbI U BOA0EMOB). Docdop, amnoTpornusie Moaudukauun Gocdopa, huznueckue u xumudeckue cpoiictsa. Oxeun gpochopa
(V) u pocdopnas kucnora, puzndeckne 1 XUMHUECKUE CBOICTBA, momydenue. Vcnonap3oBanue GochaToB B Ka4eCTBE MUHEPATIBHBIX YI0OPEHUH.

OOmas xapakrepuctika 31eMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTENECHH OKUCIEHHs. YTJIepo[, auIoTPOIIHbIE
MOJU(UKAINH, PAaCIPOCTPaHEHHE B IMPHpoOJE, PU3NYECKHEe W XUMHUYECKHe cBoicTBa. Azncopomus. Kpyrosopor yriaepona B mpupope. OKcuisi
yriepoaa, ux (U3NYecKue M XUMHUYECKUE CBOWCTBA, J€HCTBHE Ha >KMBBIE OPraHU3MBI, MOJYYEHHE M NpPUMEHEHHE. DKOJIOTMYECKHe MpoOIeMbl,
cBs3aHHBIE ¢ okcuaoM yriepoaa (IV), rumore3a robaJbHOrO MOTETUICHUS KJIMMaTta, MApHUKOBBIA 3P (deKT. YronapHas KUCIoTa U €€ COJHU, UX
¢u3nyeckre U XMMHUYECKHEe CBOMCTBA, MOTy4YeHre U npuMeHeHne. KauecTBeHHas peakuusi Ha KapOoHaT-HoHbI. Mcnonb30Banue kapOoHATOB B OBITY,
MEAUIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SICTBE.

IlepBoHauyanbHbIe TMOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COENMHEHMSAX yriepoja (METaH, 3TaH, STWJEH, alleTWIEH, 3TaHOJ, TJHUIEPHH,
yYKCycHas kucioTa). [IpupoaHble HCTOYHUKH YIIIEBOAOPOIO0B (YIroib, IPUPOAHBIN a3, HE(PTh), MPOAYKTHI UX NepepaboTKu (OEH3UH), X POJIb B OBITY
U npoMblnuieHHoCTH. [IoHsATHE 0 OMONIOTHYECKH BaXKHBIX BEIlECTBaxX: )KMpax, OeNnkax, yriaeBojax — M UX POJIM B )KM3HU YeJoBeKa. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COEAMHEHUH.

KpemHuuii, ero ¢pusndyeckue 1 XMMHUYECKUE CBOICTBA, MoslyueHne U npumenenue. CoeanHeHust kKpeMHUs B npupoze. OOue npeacraBieHus oo
okcuze kpemuus (IV) u kpemuueBoit kucnore. CHIMKAThI, UX UCIOIb30BaHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeillne cTponTenbHble MaTepHabl:
KepaMHUKa, CTEeKJIO, IIEeMEHT, O€TOH, kesie300eToH. [Ipo0ieMbl 6e301MacHOro UCTIONb30BaHUS CTPOUTENBHBIX MAaTEPHAJIOB B TOBCETHEBHOMN JKHU3HU.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3Ii0B HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, IPOBEICHHE KaUeCTBEHHBIX PEaKIMii Ha XJIOPUI-UOHBI U HAOI0ACHNE
MIPU3HAKOB UX MPOTEKAHUS, OMbBITHI, OTpaXkarolue (GU3nUecKue U XMMHUYECKHE CBOICTBA TraJlor€HOB U UX COEAMHEHUN (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C 00paslamMH XJIOPUIOB (TajJOreHu7IOB), O3HAKOMJIEHHE C OOpaslamH cepbl U €€ COCTUHEHUSMHU (BO3MOXKHO
HCIIOJIb30BaHUE BHIeOMAaTEepHANIOB), HAOM0IeHHE ITpoliecca OOYyTIMBaHuUs caxapa Mo AecTBHEeM KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTHI, U3YYEHHUE
XMMHUYECKHX CBOMCTB pa30aBICHHOMN CEpHON KMCIIOTHI, IPOBEJICHUE KaUeCTBEHHOM peakIiuy Ha CyIb(aT-uoH U HaOJI0/IeHHe TPU3HAaKa e€ MPOTEeKaHus,
O3HaKoOMJIeHHE ¢ (PM3UYECKUMU CBOICTBaMH a30Ta, hocdopa 1 UX coeIMHEHUH (BO3MOXKHO HUCII0JIb30BAHNE BUIEOMATEPHATIOB), 00pa3liaMy a30THBIX



1 pochopHBIX yIOOpeHHUid, MOTydeHne, COOUpaHne, paclio3HaBaHUE U M3YYCHHE CBONCTB aMMHUaKa, MPOBEACHHE KaYECTBEHHBIX PEAKIIM Ha WOH
aMMOHHUA U (pochaT-MOH U M3ydYeHHE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJIEHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MeAbI0 (BO3MOXKHO
MCIOJIb30BAHUE BHUIEOMATEPUANIOB), M3YUYEHUE MOJEJCH KPUCTAJUIMYECKUX PEHIETOK anmasza, rpadura, QysiepeHa, 03HaKOMICHHE C MPOIECCOM
a7icopOILMu pacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YIJIEM W YCTPOHCTBOM IPOTHBOrasza, MojlyueHue, coOupaHue, pacrio3HaBaHUE U U3ydeHUE
CBOWCTB YTJICKHCIIOTO T'a3a, IPOBEACHIE KAY€CTBEHHBIX peaKlnii Ha KapOOHAT U CUITMKAT-UOHBI M U3YYCHHE MPU3HAKOB MX MMPOTEKAHUS, 03HAKOMJICHHE
C IPOAYKIMEN CUIMKATHOM IPOMBIIUIEHHOCTH, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Ba)xxHelme HeMeTalbl U X COCAMHEHUS».

MeTa/uibl ¥ UX COeIMHEHUSI

OO01as xapakTepuCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHHMH UX MOJ0XeHHs B [lepuonnyeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
H. W. MenneneeBa u crpoeHuss aromoB. CTpoeHue MeTauioB. MerauMueckas CBsI3b M METallIMdecKas KpUCTAJUIMYEcKas peniérka.
DNEKTPOXUMHUUECKUN PsJl HANIPSKEHHU MeTaiioB. @u3ndeckue u XuMU4eckue cBoiicTBa MetauioB. OOuue crnocoOsl moayyeHus: MetauioB. [lonsTue
0 KOppO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX 0T KOppo3uu. CIiiaBsl (CTalb, 9YyT'YH, JIOPATIOMUHNN, OPOH3a) ¥ UX IPUMEHEHUE B OBITY H
MIPOMBILIIIEHHOCTH.

[Ilenounble MeTambl: nmojoxeHue B [lepuoanyueckoil cucteMe xumuueckux 3iemeHToB 1. . MeHneneeBa, CTpO€HHE X aTOMOB, HAXOXKJICHUE B
npuposae. Ousnueckre U XUMUYECKUE CBOMCTBA (Ha mpumMepe HaTpus U Kaius). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [I[puMeHeHne menoYHbIX
METAJUIOB U UX COCIMHEHUH.

[I{erouHO3€eMeNnbHBIE METAIIIBI MArHUM U KallbLIUi: 1o0keHue B [lepuoanueckoii cucreme xumuueckux anemeHToB [. . MenaeneeBa, cTpoeHue
WX aTOMOB, HAXO0XkICHHE B TpUpoie. Pu3nuecKkue 1 XUMUYECKHE CBOMCTBA MarHusl U Kanblivs. Baxkneime coequaenns Kanbius (OKCUI, THAPOKCHUI,
comu). JKEcTKOoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxxkenue B Ilepuonnueckoit cucreme xumudeckux sneMeHToB . M. MenpaeneeBa, ctpoeHrHe aroMa, HaXOXKICHHE B IPUPOJIE.
Ouznyeckue U XMMHUYECKHE CBOMCTBA amoMUHUA. AMGOTEpHBIE CBOIICTBA OKCHU/IA M TUAPOKCUIA aTIOMUHUS.

Kenezo: nonoxenue B Ilepmommueckoil cucreme xumuueckux sneMeHToB . M. MenneneeBa, CTpoeHHE aToMa, HAaXO0XJACHUE B IPHUPOJE.
duznyeckue U XUMHUYECKHe CBOICTBa kene3a. Okcuabl, ruipokcuanl U comu xkenesa (II) u sxxenesa (I11), ux coctas, cBOWCTBA U MOTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIeHHE ¢ o0Opa3llaMd METauIOB M CIUJIaBOB, MX (DU3MYECKMMM CBOMCTBAMM, M3YyUYEHHE PE3YJIbTaTOB KOPPO3HH METAIIOB (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJEHCTBUSI OKCHJAA KaJbIMs M HATpUs C BOAOW (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLIecca TOPEHHUS JKeye3a B KUCIOPoie (BO3MOKHO UCIOb30BaHNE BUIEOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KaJbIUs, ATFIOMUHNA, ITMHKa, *Kene3a (II) u xenesa (I11), menu (II), nabmronenue u
OIMHCaHWE TPOIIECCOB OKpPAITUBAHUS TJIAMEHHW MOHAMHU HATPHS, Kalus M Kalbliusg (BO3MOXKHO HCIOJB30BaHUE BUAEOMATEpUAIOB), HCCIEIOBAHUE
aM(}OTEpPHBIX CBOMCTB THAPOKCHJIA AIFOMUHUS U TUIPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3ada4 Mo Teme «Bakueiime MeTamibl U ux
COEJIMHEHUSI.

XuMHus M OKpYKamoLas cpeaa

BemecTBa 1 Matepualibl B TOBCETHEBHOM )KM3HU YelloBeKa. bezomacHoe NCIoib30BaHNe BEIIECTB U XUMUYECKUX peakiuii B ObITy. [epBas momonipb
MIPU XUMHYECKUX 0XKOTaX M OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolleh cpeisl (TpeaenbHas NOMmycTUMasi KOHIeHTpanus Bemiects, naiee — [1JIK). Pons xumuu B pemieHun
9KOJIOTUYECKHUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIC MaTEPUATIBI).



Mescnpeomemmuwie ceasu

Peanu3zanust MeXNpeaAMETHBIX CBA3EH MPU U3yYEHUU XUMUU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TaK U MOHSATUH, SIBJSIOIIUXCSA CUCTEMHBIMU JJIS OTACIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OO1111e ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPHS, aHAIIU3, CUHTE3, KJIacCU(UKALINS, TEPUOIUIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE, U3MEPEHUE, MOJICITh, SIBJICHUE, TAPHUKOBEIN 3()PEKT, TEXHOTIOTHUS, MATEPHAIIBI.

®duszuka: MaTepusi, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIbI, PaIMOAKTUBHOCTb, MOJIEKYJIa, FIEKTPUUECKUIN 3apsij, IPOBOIHUKH,
MOJTYIIPOBOJIHUKY, IMAJIEKTPUKH, (OTOIEMEHT, BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, pPacTBOP, PAaCTBOPHUMOCTD,
KpUCTAJIINYECKasl pelIéTka, CIUIaBbl, PU3NYECKUE BEIIMYUHBI, €IUHULIBI U3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COJHIIE.

buonorus: porocunres, npixanue, ouochepa, sxkocrucrema, MUHEpaIbHbIE YI00PEHHS, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE TOPO/IbL, OJIE3HbIE HCKOMAEMbI€, TOILIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yNbTaThl OCBOEHUS IIPOrPaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHus JOCTUTAIOTCS B X0€ 00y4EeHUsI XMMUHU B €JMHCTBE y4eOHOH U
BOCIIUTATEJIbHON JI€ATEIbHOCTU B COOTBETCTBUM C TPAJULUOHHBIMU POCCUNCKMMHU COLMOKYJIBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU,
IPUHATBIMU B OOLIECTBE MpaBWJIaMH U HOPMaMHU IIOBEAEHUS M CIIOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUSA, CaMOpPa3BUTHS U COLMAIM3ALMU
00yJaroIuXCs.

JIMuHOCTHBIE pe3yNbTaThl OTPAXKAOT T'OTOBHOCTh OOYYarOIMXCS PYKOBOJCTBOBATbCS CHUCTEMOM IMO3UTHBHBIX IIEHHOCTHBIX OpUEHTALUN U
paclIipeHNe ObITa AEATEIbHOCTU Ha €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpuoOTHYECKOr0 BOCIIMTAHUSA:

-bIIEHHOCTHOI'O OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAyYHOMY HaclI€JIUI0, IOHUMAaHUs 3HAYEHHUs] XUMUYECKOU HayK1
B JKU3HU COBPEMEHHOIo OOIIecTBa, CIOCOOHOCTH BiaJeTh JAOCTOBEPHOM MHpOpMaLuell o MepeloBbIX AOCTHKEHMSX U OTKPBITUAX MHUPOBOW U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIUTAHUS

-bIIPEJCTABIIEHUSI O COLMAJIBHBIX HOpMax M MpaBUaX MEXJINYHOCTHBIX OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HON, yueOHO-UCCIIE0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX NESATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3sHOW COBMECTHOU
JESTeTbHOCTH TIPU BBHIMOJIHEHUHM Y4YeOHBIX, TIO3HABATENLHBIX 3a]ad, BBIMOJIHEHUN XMMHUYECKHX SKCIEPUMEHTOB, CO3JIaHHHM YYEOHBIX IPOCKTOB,
CTpeMJICHHsI K B3aMMOIIOHUMAHHIO ¥ B3aMMOIIOMOIIM B IPOLIecce 3TOM yueOHOH e TeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHUE U MOCTYIKU
CBOMX TOBApUIIEH € MO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHMS ITOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMA:

- MHUPOBO33PEHYECKHUE IPEICTABICHUS O BELIECTBE W XMMHUYECKOW DPEaKIMH, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKH U
COCTABJISIOLINE OCHOBY JJISi IOHUMAHHUs CYIIHOCTH Hay4HOUH KapTHHBI MHUpa, IPEICTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIH,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOJHOM CPEeoi, O POJIU XMMHUH B TO3HAHNUHU ITUX 3aKOHOMEPHOCTEH;

- I03HaBaTeJIbHbIC MOTHBbI, HAIIPABJICHHbIE HA MOJIY4YE€HNE HOBBIX 3HAHUH M0 XMMHHU, HEOOXOJUMBbIE [Tl 00BsICHEHUsI HAaOJII01aeMbIX MPOLIECCOB U
SIBJICHUH, IO3HABATENIbHOM, HTHPOPMAIIMOHHON M YUTATENbCKOW KYJIbTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHOM pabOThI C yUeOHBIMU TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

- UHTEepec K OOy4YeHHUIO U MO3HAHHUIO, JII0OO03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaM000pa30BaHUIO, IPOEKTHOM M HCCIIE0BATEIbCKOM
NesTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00YUEHHUs B AalbHEUIIEM;

4) popmMupoBaHMSA KYJbTYPHI 310POBbS:

- OCO3HAHHE LIEHHOCTH XHU3HH, OTBETCTBEHHOT'0 OTHOILIEHUS K CBOEMY 370pPOBbIO, YCTAHOBKHU Ha 3/I0pOBbIi 00pa3 )KU3HU, OCO3HAHUE MOCIIEACTBU I
U HEMpHUSATHE BPEIHBIX NMPUBBIUEK (YHOTpPEOJIEHUS aJKOroisl, HAPKOTUKOB, KYpPEeHHs), HEOOXOIMMOCTH COOJNIO/ICHUS MpaBui O€30MacHOCTH MpH
O0paIleHnU ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TpyaoBOro BocnuTaHus:

- UHTEPEeC K MPAKTUYECKOMY U3yUeHHIO podeccuil 1 TpyAa pa3InyHOro poja, yBaKeHHE K TPYAY U pe3ysbTaTaM TPYAOBOM NeSTETbHOCTH, B TOM
Ylclie HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHBIM BBIOOpP MHIAMBUAYAIBHON TPACKTOPHH MPOJOJLKEHUS 00pa3oBaHUS C
y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEIIHOM TPpodecCnOHATBLHON AesITeTbHOCTH
U pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh aIalITHPOBAThCA B MPpo(eccroHallbHOM cpeie;



6) ’3K0J10rMYeCKOro BOCTIUTAHUS:

- 9KOJIOTHYECKH I1e71ec000pa3Hoe OTHOMICHNE K MPUPOJE KaK MCTOYHUKY JKM3HHM Ha 3eMje, OCHOBE €€ CYIIEeCTBOBaHMS, HOHHMMaHHE LIEHHOCTH
3I0pOBOTO U 0€30MacHOr0 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (M3MYECKOMY M IICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE
[IEHHOCTH COOJIIOCHUS MIPaBUII O€30I1aCHOTO MOBEACHUS ITpU paboTe ¢ BEeIeCTBAMH, a TAK)KE B CUTYAIUX, YTPOKAIOIIUX 30POBBIO U KH3HHU JIIOACH;

- CIOCOOHOCTH PUMEHSTH 3HAHUS, MOJydaeMble PU U3YYSHUU XUMUH, JUIS PELICHUs 3aj1a4, CBI3aHHbBIX C OKPYXKAIOIIEH MPUPOIHON CPEeOH, TS
MOBBILICHUST YPOBHS 9KOJIOTHYECKOH KYIBTYPbI, OCO3HAHUS TII00ATBHOTO XapaKkTepa SKOJIOTHYEeCKUX MpoOiIeM U IyTed WX PeUIeHUs MOCPEICTBOM
MCTOIO0B XUMHUH, SKOJOTHICCKOI'0 MBIIIJICHUA, YMCHUA PYKOBOJACTBOBATLCSA UM B HO3HaBaTeJ’IBHOﬁ, KOMMYHI/IKaTI/IBHOI\/JI u COHHaHBHOﬁ IIPaKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe meranmpeqMeTHBIX pe3yiIbTaTOB BBIICIAIOT 3HAUYMMBIC JJIs1 (POPMUPOBAHHMS MHPOBO33PEHHs OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpus,
NPUHIINI, THIIOTE3a, (aKT, CHCTEMa, MPOIecC, SKCIEPUMEHT U JPYyroe.), KOTOPbIE MCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpenMeTax u
MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX NPEAMETOB (POPMHUPOBATH MPEICTABICHUE O LEJIOCTHON HAYYHOW KapTHHE MUPA, U YHUBEPCAJIbHbIC yueOHbIC
nercTBus (IO3HABaTeNbHBIE, KOMMYHHKATUBHBIC, PETYJSATHBHBIC), KOTOpbIE 00eCHeynBalOT (HOPMHPOBAHHE TOTOBHOCTH K CaMOCTOSITEIEHOMY
TUIAHUPOBAHHIO U OCYILECTBICHUIO YYCOHOM JAEATSIbHOCTH.

IMo3naBaTeIbHBIE YHUBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble Jjornyeckue aeiicTBuM:

- YMEHHsI WCIOJIb30BaTh MPUEMBI JOTMYECKOTO MBIIIJICHUS TPH OCBOCHUHW 3HAHUWI: PACKPBIBATh CMBICT XUMHYECKUX MOHSATHH (BBIICIATH MX
XapaKTCPHBIC IMPU3HAKH, YCTAHABJIMBATH B3aUMOCBA3bL C APYIrUMU HOH?ITI/UIMI/I), HUCIIOJIB30BaTh IIOHATHUA AJIA 00BSICHEHHS OTACJIBbHBIX q)aKTOB n
SIBJICHUI, BBIOMPATh OCHOBAHUS W KPUTEPHUU VIS KIACCU(PHUKAIUU XMMHYECKHX BELIECTB M XMMHUYECKUX PEaKIHi, yCTaHABIMBAaTh HMPUYMHHO-
CJICACTBCHHBIC CBA3U MCKIY 00BEKTAMU HU3YUCHUA, CTPOUTDH JIOTUUCCKHUEC PACCYKACHUSA (I/IHI[}/'KTI/IBHI)IG, JACAYKTUBHBIC, 110 aHaJIOFI/II/I), JC€JIaTh BbBIBO/bI
U 3aKJIIOYCHUS;

- YMCHHEC NIPUMCHATH B IMIPOLECCCE ITO3HAHUS ITOHATHUA (HpeI[MeTHLIC u MeTaHpeIIMCTHI)Ie), CHUMBOJIMYCCKUEC (3HaKOBI)Ie) MOZCIIN, UCIIOJIB3YCMEBIC B
XMMHUH, TPEe0oOpa30BHIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJEIBHBIC MPEJCTABICHUS — XMMHUYECKHHA 3HAaK (CHMBOJ DJIEMEHTAa), XUMHYECKas
dbopmyna U ypaBHEHHE XUMHUUECKOW PEaKIIMK — MPHU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM ITUX MOJIEIBHBIX MPEICTABICHUN BBISIBIISITH
U XapaKTepu30BaTh CYIIECTBEHHBbIC NPU3HAKH M3Y4aeMbIX OOBEKTOB — XHUMHYECKHX BEHIECTB M XHMHUYECKHX PEaKIHid, BBIABIATH OOIIMe
3aKOHOMCPHOCTHU, MIPUINHHO-CIICACTBECHHBIC CBA3H U IPOTUBOPCHUUSA B U3YUACMBIX IPOLCCCAX U ABJICHUAX.

ba3oBble uccienoBarebcKue 1eHCTBHA:

- YMCHHUC UCIOJB30BATh MOCTABJICHHBIC BOIIPOCHI B KAYCCTBEC MHCTPYMCHTA ITO3HAHUSA, a@ TAKIKE B KAYE€CTBEC OCHOBBI JJI q)OpMI/IpOBaHI/ISI THUITOTE3bI
0 TIPOBEPKE MPAaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

- IpUOOpPETEHHKE OIBITA 10 TIAHWPOBAHUIO, OPTAaHU3AIMH U IPOBECHUIO YICHUYECKUX YKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JI0M Tpolecca,
CaMOCTOSITENTbHO MPOTHO3UPOBATH €ro pe3yabTaT, GOpMyIHpOBaTh 0OOOIICHUS M BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO OIBITA, MCCIIETOBAHUS,
COCTaBJIATh OTYET O MPOJICIaHHOM pabore.

Padora ¢ unopmanmeii:

- YMEHHE BBIOMpATh, aHAIU3UPOBATh U MHTEPHPETUPOBATh MH(DOPMALIMIO PAa3IMYHBIX BUJIOB U (OPM MpeACTaBlIEHUs, MOIYyIaeMyl0 M3 pa3HbIX
WCTOYHHMKOB (HAYYHO-NIOMYJISIPHASL JINTepaTypa XMMHUYECKOTO COJIEpKaHUs, CIIPaBOYHBbIE MOCOOUs, pecypchl MHTepHeTa), KpUTHUECKH OLICHHBATH
MPOTUBOPEUMBYIO M HEIOCTOBEPHYIO HH(OPMAIIHIO;

- YMEHHE NPHUMEHSTh Pa3IM4YHbIE METOJBI M 3alpOChl TPU MOUCKE U O0TOOpe MH(POPMAIMH M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX IS
BBIITOJIHEHU L y‘-Ie6HI)IX 1 IIO3HABATCJIBHBIX 3aaad onpenenéHHoro THIIA, HpI/IO6peTeHI/Ie ompITa B 00JIACTH HMCHOJIb30BaHHUSA HH(i)OpMaHI/IOHHO-
KOMMYHUKATHBHBIX TE€XHOJOTWH, OBIAJICHHE KYJIbTYpOH aKTUBHOTO HCIOJIb30BaHMS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSTEIILHO BBHIOMPATH



ONTUMANIbHYIO (hopMy mpeacTaBieHUsS MHPOPMALUU M HWIUTIOCTPUPOBATH pEIIAEMBbIC 3a/laud HECIOKHBIMU CXEMaMH, JUarpaMMaMH, IPYrUMHU
dhopmamu rpadUKu ¥ ©X KOMOUHAIIMSIMU;

- YMEHHUE UCIIOIB30BaTh M aHAIM3UPOBATH B MpoIiecce YUIeOHON M UCCIIeJOBATENIBCKOM AeSITETbHOCTH HH(POPMALIUIO O BIMSHUYU IPOMBIIIUIEHHOCTH,
CEJIbCKOT'0 X03sICTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPY’Karollel MPUPOAHOM Cpe/bl.

KoMmyHukaTnBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

- YMEHHUs 3aJjaBaTh BONPOCHI (B XOZ€ Auaiora U (WIM) TUCKYCCHUHM) MO CYILECTBY OOCYXAaeMOH TeMbl, (OPMYJINPOBATh CBOU MPEAJIOKECHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHOM 3a/1auu;

- YMEHMsI NPEACTaBJIATH IOJYyYEHHbIE Pe3yJbTaThl NO3HABATENBHOM IEATENBHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTaX; J€IaTh IMPE3CHTALUI0
pe3yIbTaTOB BBHIMIOJIHEHUS XUMHYECKOTO SKCIEpUMEHTa (J1abOpaTOPHOTrO OIbITa, Ja0OpaTOpHOM paboOTHl MO HMCCIEJOBAHUIO CBOWCTB BEIECTB,
y4eOHOTO MPOCKTA);

- YMEHHs Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOH IO3HABAaTENbHOW W HMCCIEIOBATEIBCKOW NEATEIBHOCTH TPHU PELICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX MHTEPECOB U COIIacOBaHMs MO3ULUH (0O0CYyXIeHHUs, OOMEH MHEHUSMH, «MO3TOBBIE€ IITYPMbI»,
KOOpJMHALIMSI COBMECTHBIX JIEHCTBUH, OIIpe/IeJICHHE KPUTEPUEB 110 OLIEHKE KaYeCTBa BBIIIOJIHEHHOM pabOThI U ApYyTHUe).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe JelicTBHA:

- YMEHHME CaMOCTOSATEIbHO ONPENENATh LENU JESITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJUPOBATH U MPU HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO AEATENbHOCTb, BBIOMpaTh Hanbosee 3((eKTUBHBIE CIIOCOObI peleH s yUeOHbIX M MO3HABATENIBHBIX 3a/1a4, CAMOCTOSTENILHO
COCTABIISATH WM KOPPEKTHPOBATH MPEII0KESHHBIH aJITOPUTM JEHCTBUH MPH BHIOJIHEHUH 33JaHUH ¢ YIETOM MOTYYECHHUSI HOBBIX 3HaHUH 00 H3ydaeMbIX
00BEKTax — BELECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOM LEJIM, YMEHHE MCII0JIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpe/iJlaraéMbl€ B YCIIOBUU 3aJaHU.

NPEJMETHBIE PE3YJIbTATBI

B cocTtaBe npeaMeTHBIX pe3yabTaTOB M0 OCBOSCHHUIO 0053aTEIBHOTO COJEPKAHMUs, YCTAHOBICHHOTO JTaHHOW (enepanbHOi pabodeil mporpaMMoi,
BBIJICJIAIOT: OCBOCHHbIE 00YUaIOIIMMUCS HayUHbIE 3HAHUSI, yMEHUS U CIIOCOOBI AEUCTBHM, cienn puueckue 11 mpeAMETHON 001acTH «XUMUS», BUJIbI
NeSITEIbHOCTH T10 MOJTY4YEeHHIO HOBOTO 3HaHUS, €r0 HHTEPIpETaIiK, PeoOpa30BaHNIO0 U MPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYallHsIX.

K koHIly 00yueHus B 8 kijiacce nmpeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTpaxaTh COPMUPOBAHHOCTD y 00yUaIOIIUXCSl YMEHHUI:

® DPACKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATUIN: aTOM, MOJIEKYJa, XUMUYECKUI 3JIEMEHT, IPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, CMECH
(omHOpOIIHAS M HEOJHOPOJIHAs), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAas M MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEILIECTBa, MOJIb, MOJISIpHas Macca,
MaccoBasi J0JII XUMHUYECKOTO 3JI€MEHTa B COEAMHEHHH, MOJISIPHBIM 00BEM, OKCHA, KHCIOTa, OCHOBAHHE, COJIb, SJEKTPOOTPULIATETLHOCTh, CTENIEHb
OKHCJICHUS, XUMUYECKasl peakius, Kiaccuukalms peakuil: peakliuu COeAUHEHNS, PEaKIIUK Pa3JIoKEeHUsI, PEaKI[UK 3aMEelleHus], peakliuu oOMeHa,
9K30- M HHJIOTEPMHUYECKHE pPEeaKuH, TEIIOoBOM 3(pdeKT peakuuu, sSApO aToMa, NIEKTPOHHBIA CJIOH aToMa, aTOMHas opOWTalb, pajuyc aroma,
XUMHUECKas CBS3b, OJSPHAS U HETIONISIpHAs KOBAJIGHTHAs CBSI3b, HIOHHAS CBSI3b, NOH, KATUOH, aHMOH, pacTBOP, MaccoBas J10J1sl BellecTBa (IIpOoLeHTHAsI
KOHIICHTpALUs) B PaCTBOPE;

® UTIOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUN U PUMEHSATH 3TU MOHSITHS [IPH ONUCAHUH BEILECTB U UX MpPEBpallleHui;

® UCIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS (POPMYIT BEIIECTB U ypaBHEHUIN XUMUYECKUX PEaKIuii;

® OMpeensiTh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWMHApPHBIX COEIWHEHUSX, CTENEHb OKHCIEHHUS 3JIEMEHTOB B OHHApPHBIX COEAMHEHUSX,
MIPUHAIIEKHOCTD BEIECTB K ONpeAeIEHHOMY KJIACCy COeIMHEHM 10 (hopMysam, BUI XUMUYECKOM CBsI3U (KOBaJICHTHAsI U MOHHAs) B HEOPTaHUYECKUX
COETMHEHUSIX;



e packpeiBaTh cmblcn llepuogmueckoro 3akona JI. M. MenpeneeBa: N€MOHCTPUPOBATH IOHUMAHUE MEPUOJUYECKON 3aBUCHMOCTU CBOWCTB
XMMHMUYECKHUX 3JIEMEHTOB OT MX IOJokeHus B Ilepuoanueckoil cucreMe, 3aKOHOB COXPaHEHUS MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaJipo;

® OIMCHIBATh U XapaKTEePH30BaTh TaOMUUHYI0 (hopmy Ileprnoaudeckoit CHCTEMbI XMMUYECKHUX JIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAS MOATPYIIa
(A-rpynma)» u «mobounas noarpynna (b-rpymnma)», Mameie W OoJbIIME MEPUOABI, COOTHOCHTh OOO3HAUEHHUS, KOTOPhIE MMEIOTCS B TaOJHIEC
«Ilepunonuyeckas cucreMa xXumMuueckux 3iaemMeHToB J[. 1. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XUMUYECKUX JIEMEHTOB
(cocTaB u 3apan sapa, o0IIee YUCIO FIEKTPOHOB U paclpeiesieHUue X MO 3JIEKTPOHHBIM CIIOSIM);

® KJIACCU(PHUIMPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPTAaHWYECKHUE BEIECTBA, XUMHUECKUE PEAKLUH (110 YUCIY M COCTaBy YYaCTBYIOIIUX B PEaKIMU
BEIIECTB, 110 TEIUIOBOMY 3 dekry);

® XapakTepHU30BaTh (OMUCHIBATH) OOIIME XMMHUECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, NOJATBEPK/1asi ONMMCAHUE TPUMEPAMU MOJICKYIISPHBIX
YpaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

® [IPOrHO3MPOBATh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOI'O COCTaBa, BO3MOKHOCTH IPOTEKAHUS XMMHUYECKHUX MPEBpAllEHUIl B
Pa3IMYHbIX YCIOBUSIX;

® BBHIUKCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 1Mo (popMye CoeuHEeHMs,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON PEaKIIHH;

® TIPUMEHSTH OCHOBHBIE OTIEPAINU MBICIIUTEIILHON JICATEIILHOCTH — aHAJIM3 U CHHTE3, CPaBHEHHE, 0000IIEHIEe, CHCTEMAaTH3aIUIO, KiIacCH(HUKAIIHIO,
BBISIBJICHHE IPUUMHHO--CJIEACTBEHHBIX CBSI3€M — JJIsl U3Y4YEHMsI CBOMCTB BEILIECTB U XMMUYECKHUX pEaKlUil, ECTECTBEHHO-HAYYHbIE METO/Ibl [IO3HAHUS
— HaOJI0ZIeHHEe, U3MEPEHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (PealbHbIM U MBICTICHHBIN);

e ClIeI0BaTh NpaBUJIaM I0JIb30BAHMSI XUMUYECKON MOCYI0N U J1aOOpaTOpHbIM 000pYyI0BaHUEM, a TaKXkKe MpaBUiIaM OOpalleHUs C BEIIECTBAMU B
COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBIIOJHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OMBITOB IO TONYYEHHIO W COOMPAHMIO Ta3000pa3HBIX BEIECTB
(Boopoaa M KHUCIOpOJa), MPUTOTOBICHUIO PAaCTBOPOB C ONpPENEIEHHOM MaccoBOM o€l pacTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U MPOBOJHUTH
XUMHUYECKHUE SKCIIEPUMEHTHI 110 PACcIO3HABAHUIO PACTBOPOB LIEI0YEH M KUCIOT C MOMOIBIO MHAUKATOPOB (JaKkMyc, peHoaPTalenH, METUIOPaHK U
JIPYTHE).

K xoHIy 00y4enus B 9 kiiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPAa’KaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUMN:

® DPACKPBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHNA: XUMUUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE
BELIECTBO, BAJIEGHTHOCTD, AIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKUCICHUSI, XUMUYECKas peaKIisl, XUMUYECKas CBsI3b, TEIIOBOM A (EKT peakliuu, MOJb,
MOJISIPHBIH 00BEM, PacTBOP, FITEKTPOIIUTHI, HEIJEKTPOIUTHI, HJIEKTPOIIUTHYECKAs JUCCOIMALINS, PEAKIIMM MOHHOTO 0OMEeHa, KaTaaInu3aTop, XUMUYECKOe
paBHOBecHe, oOpaTHMble M HEOOpaTUMBbIE PEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEaKIUU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIEHHUE M
BOCCTAaHOBJICHHE, AJJIOTPONHs, aM(pOTEPHOCTb, XMMUYECKasl CBSA3b (KOBaJECHTHAas, MOHHAs, METAJUINYECKast), KpUCTAIIIMUECKas: PElIETKa, KOppo3us
METAJIOB, CIUIaBbl, CKOPOCTh XMMUYECKOM pEeAKIIUH, MpeesbHO qonyctuMas koHueHTpamus [1JIK Bemecta;

® JUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKHUX MOHATUN U IPUMEHSATH 3TU NOHSTHS IIPH ONMCAHUM BELECTB M UX MPEBPAILCHUN;

® JICIIOJIB30BAaTh XUMHUYECKYIO CUMBOJIMKY JJISi COCTaBJIEHUS (JOPMYJI BEIIECTB M YPAaBHEHUIH XMMUYECKUX PEaKIuii;

® OINpEACNATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XMMHUYECKHMX 3JIEMEHTOB B COEIMHEHHUSAX Pa3IMYHOIO COCTaBa, IMPHUHAJUIEKHOCTh BEIIECTB K
OIpe/IeIEHHOMY KJIacCy COeAMHEHWH 1o QopMynam, BHI XUMHUYECKOW CBS3M (KOBAIEGHTHAs, HMOHHAs, MeTaJuIM4YecKas) B HEOpPraHMYeCKUX
COEIMHEHUSX, 3apsij MOHA 10 XUMUYEeCKol (popmylie, XxapakTep cpebl B BOJHBIX PACTBOpPAaX HEOPTaHWYECKUX COEIMHEHUH, TUIl KPUCTAILIIMYECK Oi
PEIIETKY KOHKPETHOTO BEILECTBA;

e packpbiBaTh cMbich [lepronuyeckoro 3akona /1. M. MenneneeBa u 1eMOHCTPUPOBATh €r0 IOHUMaHKE: ONMUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO
¢dopmy Ileproguyeckoil CUCTEMbl XMUMUYECKUX 3JIEMEHTOB: pa3jnyaTh MOHATUS «JaBHasg noiarpynna (A-rpynma)» u «mobouynas noarpymnmna (b-



TpYIINa)», Malibie ¥ OOJbIINE EPUOIbl, COOTHOCUTH 0003HAYCHHSI, KOTOPHIE UMEIOTCS B MEPUOIUIECKON TaOIHUIIE, C YMCITOBBIMU XapaKTePUCTUKAMH
CTPOCHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsi s/ipa, 00IIee YHCII0 SJICKTPOHOB U paclpeieIeHUe UX 110 SJIEKTPOHHBIM CJI05IM), OOBSICHSTD
o01Ire 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB AJIEMEHTOB M MX COCUHECHHIA B MpeiesiaX MaIblX MEPHOJIOB U IVIABHBIX MOATPYI ¢ YIETOM CTPOCHUS
UX aTOMOB;

® KIAaCCHU(PUIMPOBATH XUMUYECKHE DJIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA, XUMUYCCKUE PEAKIIUU (IO YHCITY M COCTABY YYAaCTBYIOIIUX B PEaAKIIUU
BEIIECTB, M0 TEIJIOBOMY 3(PPEKTy, T0 U3SMECHCHHIO CTETICHEH OKHMCICHUSI XUMUYECKUX dJICMEHTOB);

® XapaKTepH30BaTh (OMHCHIBATH) OOIME U CreNU(UIECKHEe XUMHUYECKHE CBOMCTBA MPOCTBIX W CIOXHBIX BEIIECTB, MOATBEP)KAAs OIHCAHHC
IpUMEpPaMU MOJIEKYIISIPHBIX M HOHHBIX YPABHEHHH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINNL;

® COCTaBIISITh YPaBHEHUS JJICKTPOIUTHUCCKOW JMCCOLUMAIMH KHUCIIOT, MIETOYEeH U COJIeH, IOJIHbIC U COKPAIIEHHBIC YPaBHEHHs PEAKIMii HOHHOTO
oOMeHa, ypaBHEHUS peaKIuii, MOITBEPKAAIONINX CYIIIECTBOBAHNE TEHETUYCCKON CBSI3U MEX/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;

® DPACKPHIBATh CYIIHOCTh OKUCIIUTEIHLHO-BOCCTAHOBUTEBHBIX PEAKIIUI MTOCPEICTBOM COCTABJICHUS HIEKTPOHHOTO OalaHca ITHX PEaKIIHii;

® TIPOrHO3MPOBATH CBOWMCTBA BEIISCTB B 3aBUCUMOCTH OT MX CTPOCHHUS, BO3MOXKHOCTH MPOTCKAHHS XMMHUYECKUX TPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSX;

® BBIYKCIIATH OTHOCUTEIILHYIO MOJICKYJIIPHYIO M MOJISIPHYRO MAcChl BEIIECTB, MACCOBYIO JIOJH0 XMMHYECKOTO AJIEMEHTA 10 (hopMyJie COCAMHEHUS,
MaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TI0 YPABHEHUIO XMMUYECKON PEaKIuH;

e COOJIOJAaTh MpaBWIIA TOJIB30BAaHUS XMMUYECKOH MOCYI0M M J1a00paTOpHBIM O00OPYJOBaHUEM, a TaKKe MpaBHUiIa OOpPAIICHUS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIUSMHU TIO BBIMOJHCHUIO JTaOOPAaTOPHBIX XMMHYECKUX OMNBITOB IO TOJTYYCHHIO W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yriaeKucioro rasa);

® TIPOBOJAMTH PEAKIUH, TOATBEPKIAIONINE KAYCCTBCHHBIN COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPH/I-, OPOMHU/I-, HOIHI-
, kapOoHat-, docdar-, cumukKar-, cyibQar-, THAPOKCUA-UOHBI, KATUOHHI AMMOHHS ¥ WOHBI M3YYCHHBIX METaUIOB, IPUCYTCTBYIOIINE B BOJTHBIX
pacTBOpax HEOPTraHMUECKUX BEIIECTB;

® TPUMCHSTH OCHOBHBIC OIEPAIMM MBICIHTEIHLHOW JEATCIPHOCTH — aHalW3 W CHHTE3, CpaBHEHHUE, 00O0OIICHHWEe, CUCTEMATHU3AINIO0, BBISIBIICHUE
MPUYMHHO-CTIEICTBEHHBIX CBA3€H — i1 M3Y4YeHHUS CBOWCTB BEIIECTB U XHUMHUYECKHX PEaKIMii, e€CTECTBEHHO-HAayYHble€ METOJbl TMO3HAHUSA —
HaOII0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
e HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KoJsmn4yecTBo 4yacoB JteKTponHbIe (LHPPOBHIE)
n/n Bceero Kourpoanukie | Ipakruyeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasjen 1. IlepBoHayaibHble XUMHYECKHE IOHATHS
1.1 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U but6mmoreka [IOK
. 5 2 ]
[IPAKTUYECKON IEATENBHOCTH YEI0BEKa https://m.edsoo.ru/7f41837c
1.2 BemiecTBa 1 XuMu4yecKue peakimu 15 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
Wtoro no pazneny 20
Paznen 2. BaxHeiilme npeacTaBuTe i HEOPraHUYeCKUX BellleCTB
2.1 Boznyx. Kucnopon. Ilonsitue 06 okcunax 6 bubnmnorexka LHOK
https://m.edsoo.ru/7f41837¢c
2.2 Bopopon.Ilonsatue o kuciaoTax u coisx ] 1 bu6nmorexa [IOK
https://m.edsoo.ru/7141837¢c
2.3 Bona. PactBopsl. [ToHsTue 06 ocHOBaHUSX 5 1 1 bu6nmorexa [IOK
https://m.edsoo.ru/7141837¢c
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTUHEHUN 11 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
Wtoro no pazneny 30

Pa3nea 3. Ilepuoauyeckuii 3akon u Ilepuoguyeckas cucrema
cBfA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIMHT

xumudeckux 1eMeHToB [I. U. MenaeneeBa. Ctpoenne aroMmoB. XuMHYecKasi

3.1 [Tepunonunueckwuii 3akoH u [leprnonuueckas cucrema bubnuoteka [JOK
xumuyeckux 31nemeHToB [I. M. Menneneesa. Ctpoenue 7 https://m.edsoo.ru/7f41837¢
aToMa

3.2 Xumudeckas cBa3b. OKHUCIUTENLHO- 3 1 bu6nuorexa [IOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c

Hroro no pasneny 15 bubmuoreka [IOK
https://m.edsoo.ru/7141837¢c
Pe3epBHOE Bpems 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 65 4 5
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9 KJIACC

HaunmenoBaHmue pa3xaesioB U TEM IPOrpaMmMmabl

KoaudecTBO 9acoB

Ne DJIeKTpoHHbIe (LM (ppoBbIE)
n/n Bcero Konrpoarupre Hpaxriieckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3ned 1. BemecTBo M XMMHYecKHe peaKkIul
1.1 [ToBTOpEHME U yriyOJIeHHE 3HAHUH OCHOBHBIX 5 1 bubnuotexa [JOK
pazJziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIUH 4 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
1.3 DIIEKTPONUTHYECKAs JUCCOLHAINS. XUMUYECKUE 3 1 1 bubmmoreka [JOK
pEaKIU B paCTBOPAX https://m.edsoo.ru/7f41a636
Wtoro no pazneny 17
Pazpen 2. HemeTa/uibl M HX COeTUHEHU ST
2.1 OO0m1as XxapakTepucTUKa XUMHUYECKUX PJIEMEHTOB 4 1 bubnuorexa [IOK
VIIA-rpynnel. ['anorensl https://m.edsoo.ru/7f41a636
2.2 OO6m1as XxapakTepucTUKa XUMHUUECKUX 3J1eMeHTOB VIA- 6 bubmuorexa [IOK
rpynnsl. Cepa 1 €€ coeJuHEeHus https://m.edsoo.ru/7f41a636
2.3 OO6mias XxapakTepucTUKa XUMHUUECKUX JIEMEHTOB VA- 7 1 bubnuorexa [IOK
rpynnbsl. A30T, Gocdop U UX coeTuHEHHS https://m.edsoo.ru/7f41a636
24 OOu1ast XapakTepUCTHUKA XUMHUECKUX 3JIeMeHTOB [V A- bu6muoreka [JOK
. 8 1 2
rpyNIsl. YTIepoa U KPEMHUN U UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3nes 3. MeTa/iibl M HX COeAMHEHUS
3.1 OO01Me CBOMCTBA METAIIIOB 4 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
3.2 Baxneiime MeTaibl U UX COSTUHEHUS 16 1 2 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
Wtoro no pazneny 20
Pa3nea 4. Xumus 1 oKpyKanuas cpeaa
4.1 BemecTBa u MmaTepuaisl B KU3HU YEJIOBEKA 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
Pe3epBHOE Bpems 2 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 67 4 7
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HNOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoka Konrtpouasnsbie | [IpakTnueckue Hata unpposbie
n/n Bcero U3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
1 [Ipenmet xumuu. Ponb xuMuu B xKU3HU YesnoBeka. Tena 1 02.09.2024 but6mmoreka [IOK
U BELIECTBA e https://m.edsoo.ru/ff0d210c
2 TTousTue o MeTOnax IMO3HAHUS B XUMUU but6mmoreka [IOK
! 06.09.2024 https://m.edsoo.ru/ff0d227¢
3 [TpakTuueckas pabora Ne 1 «IIpaBuna paGoTel B bubmmoreka [JOK
nabopaTOpHK U MPUEMBI 0OpaIleHus ¢ 1ab0opaTOPHBIM 1 1 09.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEM
4 YucTeie BemecTBa 1 cMecH. CriocoObI pa3ieeHus 1 13.09.2004 bu6nmorexa LIOK
cMeceit o https://m.edsoo.ru/ff0d26¢ca
5 [Ipaktuueckas pabora Ne 2 «Paznenenue cmeceil (Ha bubnnorexa [JOK
N 1 1 16.09.2024 .
IIpUMEpPE OYUCTKU TOBAPEHHON COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMEBI X MOJIEKYJIbI bubnuoreka [{OK
g ! 20.09.2024 https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 23.09.2004 bubmmoreka [JOK
3JIEMEHTOB e https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA bubnuotexa [JOK
! 27.09.2024 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubnuotexa [JOK
! 30.09.2024 https://m.edsoo.ru/ff0d2d50
10 | 3akoH IIOCTOSHCTBA COCTaBa BEIECTB. XUMHUUCCKas bu6nmorexa LIOK
dopmysta. BaleHTHOCTS aTOMOB XUMHUYECKHUX 1 04.10.2024 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 | OrsocurensHas aroMHas Macca. OTHOCHTEIbHAS 1 07.10.2024 bu6anoreka LIOK
MOJIEKYJISIpHAs: Macca o https://m.edsoo.ru/ff0d323¢
12 | MaccoBas 1015 XUMHYECKOTr'0 2JIEMEHTa B COSAUHEHUH 1 11.10.2024 but6mmoreka [IOK
T https://m.edsoo.ru/ff0d350¢c
13 | KonunuectBo Bemecta. Monb. MosnsipHas macca 1 14.10.2024 bubmuoreka [IOK
T https://m.edsoo.ru/ff0d5230
14 | ®Owusnyeckue U XUMUYECKHE SBICHUS. X UMUYCCKAs 1 18.10 2024 bubnunorexa LIOK
peakus T https://m.edsoo.ru/ff0d37fa
15| Ilpu3Haku U ycaoBHs NPOTEKaHUS XUMUYECKUX PEAKIIUI 1 21.10.2024 bubmuotexa [IOK

https://m.edsoo.ru/ff0d3al6
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16 | 3akoH coxpaHEHHs MAcChl BEIIECTB. XUMUYECKUE 25.10.2024 bubnmorexa [JOK
ypaBHEHUS o https://m.edsoo.ru/ff0d3b88

17 | BprumncieHHs KOJIWYECTBa, MacChl BEIIESCTBA 110 08.11.2024 but6mmoreka [IOK
YPaBHEHUSIM XMMHYECKUX PEaKLUn T https://m.edso0.ru/ff0d5708

18 | Krnaccudukanus XuMUYECKUX Peakiuid (COeTMHEHHUSI, 11.11.2024 but6mmoreka [IOK
pa3IoXKEHUs, 3aMEIIeHUs, OOMEHa) T https://m.edsoo.ru/ff0d3f34

19 | M. B. JIoMOHOCOB — Y4E€HBIN-3HIUKIIONEAUCT. 15.11.2024 but6mmoreka [IOK
O06001IeHNe U CHCTeMaTU3alus 3HAHUN T https://m.edsoo.ru/ff0d40c4

20 | Konutponbhas pabora Nel mo teme «Bemectsa u 18.11.2024 bubnuotexa [JOK
XUMHAYECKHUE PEAKIIUNY T https://m.edsoo.ru/ff0d4290

21 | Bozmyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 29.11.2004 but6mmoreka [IOK
AJIEMEHT U npocToe BemecTBo. O30H T https://m.edsoo.ru/ff0d448e

22 | dusnyeckue U XUMUYECKHE CBOMCTBA KUCIOPOIa 25.11.2004 bu6nuorexa [IOK
(peakuuu okucnenus, ropeaue). Ilonsarue o0 okcumax T https://m.edsoo.ru/ff0d4614

23 | CnocoObl oTy4YeHHs KUCIOpoAa B 1abopaTopuu u 29.11.2004 bubnmnoreka [HOK
IIPOMBINIEHHOCTH. [IpuMeHeHne Kucopoaa o https://m.edsoo.ru/ff0d497a

24 | TemnoBo# 3pPeKT XUMHUIECKOW PEaKIUH, IIOHSATHE O bubmuoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- U 02.12.2024 | https://m.edsoo.ru/ff0d4790

SHJOTEPMUUYECKHUX PEAKIIUSIX
25| TomunuBo (HedTh, yroib U METaH). 3arps3HEHHE bubnmnoreka [HOK
06.12.2024

BO3/1yXa, CIIOCOOBI €r0 MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a

26 | Ilpaktuueckas pabora Ne 3 o teme «llosnyuenue u bu6muoreka [IOK

o 09.12.2024

coOupaHue KHCI0pO/ia, U3yUYEHUE €r0 CBONCTB» https://m.edsoo.ru/ff0d4ae2

27| Bomopoa — 31€MEHT U POCTOE BEUIECTBO. 13.12.2004 bubnmnoreka [JOK
Haxoxnenue B npupone o https://m.edsoo.ru/ff0d4dd0

28 | ®usnyueckue U XUMHYECKUE CBOICTBA BOAOPOA. 16.12.2004 bubnmnoreka [JOK
[Ipumenenue Bogopoaa T https://m.edsoo.ru/ff0d4dd0

29 | TloHsTHE O KMCIOTAaX U COJAX bubmorexa [IOK
20.12.2024 https://m.edsoo.ru/ff0d50d2

30 | Cnoco6sl moydeHHs BOJAOPO/Ia B TabOpaTOpun 23.12.2004 bubnuoteka [JOK
T https://m.edsoo.ru/ff0d4dd0

31| IIpaktuueckas padora Ne 4 mo teme «llomydenne u 27.12.2004 bubnuoteka [JOK
coOupaHue BOJAOPOJa, U3YUCHHE €r0 CBOMCTBY o https://m.edsoo.ru/ff0d4{42

32 | MounspHslii 00bEM ra3oB. 3akoH ABOraapo 30.12.2024 bubnmnorexa [JOK
T https://m.edsoo.ru/ff0d542¢e

33| BeruncieHus o0bEMa, KOJIMUECTBA BEIIECTBA rasa 1o 10.01.2025 bubmuorexa [IOK

€ro U3BECTHOMY KOJINYECTBY BEUIECTBA U 00BbEMY

https://m.edsoo.ru/ff0d55a0
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34 | Brruncnenus 00bEMOB Ta30B MO YPaBHEHUIO PEAKLIUU HA 13.01.2025 bubmuotexa [JOK
OCHOBE 3aKOHA 00OBEMHBIX OTHOLICHHH ra3oB o https://m.edsoo.ru/ff0d5708
35| ®dusuueckue U XMUMUUYECKHE CBOICTBA BOJbI 17.01.2025 but6mmoreka [IOK
T https://m.edsoo.ru/ff0d587a
36 | CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpaX 20.01.2025 but6mmoreka [IOK
T https://m.edsoo.ru/ff0d59e2
37| Bopa xak pactBopuTelb. HacbieHusie u bubmmoreka [JOK
HEHACBILIEHHbIE PacTBOPHI. MaccoBasi 1015 BEIl[eCTBa B 24.01.2025 | https://m.edsoo.ru/ff0d5b40
pacTBope
38 | IIpaktuueckas padora Ne 5 mo teme «lIpurorornenue bubnuorexa [JOK
PacTBOPOB ¢ OMPEICIIEHHON MacCOBOM JoJei 27.01.2025 | https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBAY»
39 | KontponsHas padora Ne2 mo teme «Kuciopo. 31.01.2025 bubnuorexa [IOK
Bonopoa. Boga» T https://m.edsoo.ru/ff0d6342
40 | Okxkcuabl: cocTas, KiIaccuPuKaIms, HOMEHKIATypa 03.02.2025 bubmuoreka [IOK
T https://m.edsoo.ru/ff0d664e
41 | IlomydyeHue M XUMHYECKUE CBOMCTBA KHUCIOTHBIX, 07.02.2025 bu6nuoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB T https://m.edsoo.ru/ff0d664e
42 | OcHoBaHuS: COCTaB, KIacCU(pUKalMs, HOMEHKIATypa 10.02.2025 bu6nuorexa [IOK
e https://m.edsoo.ru/ff0d67ca
43 | IlomyyeHue U XMUMHYECKUE CBOMCTBA OCHOBaHUI 14.02.2025 bu6nuoreka [JOK
e https://m.edsoo.ru/ff0d67ca
44 | KucnoTsl: cocTaB, Kiiaccu(puKaius, HOMEHKJIATypa 17.02.2025 bu6anoreka LIOK
T https://m.edsoo.ru/ff0dfee2
45 | Tlomy4yeHune n XMMHUYECKHE CBOMCTBA KMCIIOT 21.02.2025 bu6muoreka [JOK
T https://m.edsoo.ru/ff0dfee2
46 | Counu (cpenHue): HOMEHKIATYpa, CIOCOObI MOTyYeHHs, 28.00.2005 bu6muoreka [IOK
XMMHYECKHE CBOMCTBA o https://m.edsoo.ru/00ad9474
47 | Tlpaktuyeckas pabora Ne 6. Pemenue bu6muoreka [IOK
IKCIIEPUMEHTAILHBIX 33124 10 TeMe «OCHOBHBIC 03.03.2025 | https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCTUHEHUI
48 | T'eHeTmyeckas CBA3b MEXAY KJIaCCaMU HEOPTaHUYECKUX 07.03.2025 bubnuoteka [JOK
COEIMHEHHI T https://m.edsoo.ru/00ad9a50
49 | OO6oOmeHre U cucTeMaTr3aIus 3HaHHH 14.03.2025 bubmuoreka [{OK
T https://m.edsoo.ru/00ad9cb2
50 | KonutponbHas padora Ne3 mo teme "OCHOBHBIE KTacChl bubnmnorexa [JOK
o 17.03.2025 .
HEOPraHWYECKUX COCAUHEHUN https://m.edsoo.ru/00ad9¢1a
51 | IlepBble NONBITKY KiIacCU(UKALUN XUMHUYECKUX 21.03.2025 bubmuorexa [IOK

anemenToB. IlorsaTue o rpynmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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52| Ilepuoauueckuii 3akoH u [leprognyeckas cucrema 1 04.04.2025 bubnmorexa [JOK
xuMu4deckux daemeHnToB JI. Y. MenaeneeBa T https://m.edsoo.ru/00ada52c
53 | Ilepuobl, TpyIIibl, MOATPYIIIbI bubnuotexa [JOK
! 07.04.2025 https://m.edsoo.ru/00ada52c
54 | Ctpoenue aroMoB. CocTaB aTOMHBIX sjiep. M3oTomnbl 1 11.04.2025 bubnuotexa [JOK
T https://m.edsoo.ru/00ada342
55| CrpoeHHe MEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1 14.04.2025 bubmmoreka [JOK
ITepuonuueckoit cucremsl /. 1. Menneneena o https://m.edsoo.ru/00ada6bc
56 | XapakTepuCTHKa XUMHUYECKOTO JIEMEHTA 10 €ro bubmmoreka [JOK
noyioxkeHuto B [lepuoguueckoii cucreme . . 1 18.04.2025 | https://m.edsoo.ru/00ada824
Meneneena
57| 3nauenue [lepmoanueckoro 3aKkoHa JUisl pa3BUTUS HAYKU bu6nuorexa [IOK
u npaktuku. [. U. MenneneeB — yu€Hblil, megaror u 1 21.04.2025 | hittps://m.edsoo.ru/00ada96e
IpaKJaHUH
58 | DnexTpooTpHUIATEILHOCTh ATOMOB XUMUYECKHUX 1 25.04.2025 bubmuoreka [IOK
3JIEMEHTOB T https://m.edsoo.ru/00adaab8
59 | HonHas XuMH4YeCKas CBS3b bu6mmoreka [IOK
! 28.04.2025 https://m.edsoo.ru/00adac34
60 | KoBaneHnTHas noysipHas XUuMHUUYECKas CBS3b bubnmnoreka [HOK
! 05.05.2025 https://m.edsoo.ru/00adaabg
61 | KoBaneHTHas HeNoJspHAs XUMUYECKas CBSI3b 1 12.05.2025 bubnmnoreka HOK
. https://m.edsoo.ru/00adaab9
62 | CrereHb OKUCIICHHS but6mmoreka [IOK
! 16.05.2025 https://m.edsoo.ru/00adae28
63 | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 19.05.2025 bu6muoreka [JOK
T https://m.edsoo.ru/00adb076
64 | KonrponbHas pabota Ne4 o Teme «CTpoeHue aroma. 1 23.05.2005 bu6muoreka [IOK
XUMUYECKasi CBSI3b) T https://m.edso00.ru/00adb076
65 | OxucnIuTeIn U BOCCTAaHOBHUTEIN bu6nuorexa [IOK
! 26.05.2025 https://m.edso00.ru/00adb486
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne Hara
Tema ypoka Kounrtpoabnbie| [IpakTuyeckune o0pa3oBaTte/ibHbIE
n/n Bcero U3YYEeHUsS
padoThI padoThI pecypchbl
1 Ilepnonnueckuii 3akoH. [lepuonnueckas cucrema 1 04.09.2024 Bu6mmoteka [JOK
xumudeckux 3yemenToB . . MengeneeBa T https://m.edsoo.ru/00adb59¢
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX bubmmoreka [JOK
N 1 06.09.2024 .
3JIEMEHTOB TEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX 1 11.09.2024 bubmmoreka [JOK
BEIIECTB T https://m.edsoo.ru/00adb7e2
4 Buabl XuMUUYeCKOU CBA3U U TUIIBI KPUCTATUIMYECKHUX 1 13.09.2024 bubnunoreka LIOK
peETOK T https://m.edsoo.ru/00adbac6
5 KonTponbras padota Ne 1 o reme «IloBTopenue u
. 1 1 18.09.2024
yrayOieHne 3HaHUi OCHOBHBIX Pa3/ieNioB Kypca 8 Kiacca»
6 Knaccudukanus XuMHYECKUX peakluil o pa3InyHbIM 1 20.09.2024 bubnmnoreka [HOK
pU3HAKaM o https://m.edsoo.ru/00adbcb0
7 [TonsiTue 0 ckopocTn XuMHueckoil peakuu. [lonstue o bubnmnoreka [HOK
1 25.09.2024 .
TOMOT'E€HHBIX U F€TEPOr€HHBIX peakIuax https://m.edsoo.ru/00adbe9a
8 ITonsaTHE 0 XMMUYECKOM paBHOBecUU. DaKTOPBHI, bubnmnoreka [HOK
BJIMSIIONINAE Ha CKOPOCTh XUMHYECKOM PEaKIUK U 1 27.09.2024 | https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XMMUYECKOTO paBHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 02.10.2024 bu6anoreka LIOK
o https://m.edsoo.ru/00adcade
10 Teopus anextponuTueckoi nucconranuy. CUiabHbIE U 1 04.10.2024 bu6muoreka [JOK
CJ1a0bl€ AIEKTPOJIUTHI T https://m.edsoo.ru/00adcd68
11 HonHbIe ypaBHEHUS peakLuil bu6muoreka [JOK
1 09.10.2024 https://m.edsoo.ru/00add448
12 XHUMHYECKHE CBONCTBA KMCIIOT U OCHOBAHUM B CBETE bu6nuorexa [IOK
. . 1 11.10.2024
MIPECTABJICHHI 00 AJIEKTPOIUTHYECKOMN TUCCOIUAIIUN https://m.edsoo.ru/00add5d8
13 XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEACTaBICHUHI 00 bubnuoreka [IOK
. 1 16.10.2024
JJIEKTPOIUTUYECKON AUCCOLNALINN https://m.edsoo.ru/00add8b2
14 [TonsiTHE O THapONIU3E coneit bu6muoreka [JOK
! 18.10.2024 https://m.edsoo.ru/00add9d4
15 O00011eHne 1 cUCTEMaTU3aINS 3HAHUI 1 23.10.2024 bubanoreka LJOK
T https://m.edsoo.ru/00addd 12
16 [Tpaktuyeckas padora Ne 1. «Perenue 1 1 25102024 bubmuoteka [IOK

OKCIICPUMCHTAJIBHBIX 3aJa4»

https://m.edsoo.ru/00addbfa
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17 KonTponbras padota Ne 2 o reme «JIEeKTpOIUTHIECKAs bubnmoreka [JOK
06.11.2024
Jicconranusi. XMMUYECKHE PEaKIuy B PACTBOPaX» https://m.edsoo.ru/00addec0
18 OO61mas xapakTepuCTHKa rajJoreHoB. XMMUYECKHE CBONCTBA bu6muoreka [IOK
08.11.2024
Ha IIpUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, bu6muoreka [IOK
13.11.2024 .
MOJIyYEHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 ITpaktuueckas padota Ne 2 o teme «llomyduenue conssHon bubnuorexa [JOK
N . 15.11.2024 .
KHUCJIOTBL, U3Y4YEHUE €€ CBOUCTBY https://m.edsoo.ru/00ade348
21 Brrunciienns no ypaBHEHUSIM XUMAYECKUX PEaKIMil, €CIIu bubnuotexa [JOK
20.11.2024 .
OJIMH U3 PEareHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
22 OO0m1as XxapaKTepUCTUKA 3JIEMEHTOB VIA-TpyIIIbI 22.11.2024 bubnuorexa [JOK
o https://m.edsoo.ru/00ade64a
23 AmnotponHbie Moudukanuu cepbl. HaxoxaeHue cepsl U bubmmoreka [JOK
. . N 27.11.2024
€€ COeAMHEHUN B ITpUPOJie. XUMHUYECKHUE CBOMCTBA CEPbI https://m.edsoo.ru/00ade64a
24 CepoBoiopo1, CTpocHHE, (PU3HUSCKUE U XUMUICCKUE 29.11.2024 bubmmoreka [JOK
CBOMCTBA o https://m.edsoo.ru/00ade802
25 Oxcunpl cepol. CepHast KHCTIOTa, (pU3HUYECKUE U Bbu6moreka [JOK
N 04.12.2024 .
XUMHWYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
26 XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE bubnunoreka LIOK
MPOMBIIIJICHHOT'O CII0C00a MOIY4eHUS CEPHON KHUCIOTHI. 06.12.2024 https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI o
COEJIMHEHUSIMU CEPBI
27 | BbrluncneHne MaccoBOM 10JIM BBIXO/A MIPOJAYKTA PEaKuU bubmuoreka [JOK
11.12.2024
https://m.edsoo.ru/00adec8a
28 OO11ast XxapakTepUCTHKA 31€MEHTOB VA-rpynmnsl. A30T, bubmuoteka [IOK
pacmpocTpaHeHue B MpUpojie, GU3NIecKue U XUMHICCKUE 13.12.2024 | https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHak, ero (puU3nYecKue U XUMHUYIECKHUE CBOWCTBA, 18.12.2024 bu6anoreka LIOK
MIOJIy4YE€HHE U IPUMEHEHHUE o https://m.edsoo.ru/00adf004
30 [Tpaktuueckas padota Ne 3 mo teme «llomydenne ammuaka, bubnuotexa [JOK
o 20.12.2024
HU3YYEHUE ET0 CBOWCTB https://m.edsoo.ru/00adf180
31 A3oTHas KUCI0Ta, €€ GU3NIECKHe U XMMHUYECKHE CBOMCTBA 25.12.2024 bubnuotexa [JOK
T https://m.edsoo.ru/00adf306
32 Hcrionbs30BaHre HUTPATOB U COJIEH aMMOHUS B KQU€CTBE bubmuotexa [IOK
MHHEPAIBbHBIX yI00peHHd. XUMHUECKOE 3arps3HeHIe 27.12.2024 | https://m.edsoo.ru/00adf518
OKpYXKaroIllel Cpeibl COEAMHEHNUIMHU a30Ta
33 ®docdop. Oxcua pochopa (V) u pochopnas kuciora, 10.01.2025 bubnuotexa [JOK

(I)I/IBI/I‘{CCKI/IC N XUMHWYCCKHC CBOﬁCTBa, IMOJIYYCHHC

https://m.edsoo.ru/00adf68a
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34 Hcnonb3oBanue GocdaToB B KaueCTBE MUHEPAIbHBIX 15.01.2025 bubmuorexa [JOK
ynoOpeHuit. 3arpsi3HeHNE MPUPOTHON cpenbl hocharaMu T https://m.edsoo.ru/00adfc20
35 Yriepoa, pacnpocTpaHeHue B IpUpoie, GU3ndecKue u bubnuotexa [JOK
8 17.01.2025
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢
36 Okcupl yriaepojaa, ux pu3ndecKkue U XUMUIECKUE bubnuorexa [JOK
CBOMCTBA. DKOJIOTHUYECKUE MPOOIIEMBI, CBSI3aHHBIE C 22.01.2025 | https://m.edsoo.ru/00adfebe
okcusom yriepoaa (IV)
37 VYrosbHasg KACJI0Ta U €€ CoJu bubnuorexa [{OK
24.01.2025 https://m.edso0.ru/00ae006¢c
38 [TpakTudeckast pabota Ne 4 o reme "llomydenue bubmmoreka [JOK
yraekucioro rasa. Kauectsennas peakius Ha kapOoHaT- 29.01.2025 | https://m.edsoo.ru/00ae027¢
noH"
39 [lepBoHavanbHBIC TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX bubnuorexa [IOK
31.01.2025
KaK 0 COCJJMHEHUSX YIIepoia https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenuHeHust bubmuorexa [IOK
05.02.2025 https://m.edsoo.ru/00ae080a
41 [TpakTideckas padorta Ne 5. Perienne sKkCriepuMeHTATbHBIX bubmuoreka [IOK
3aj1a4 1o TeMe «BakHele HeMeTauIbl U UX 07.02.2025 | https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
42 Kontponbnas paborta Ne 3 o reme «Baxknetinme bubnmnoreka [HOK
12.02.2025 .
HEMETAJLJIbl U UX COCIUHCHUS https://m.edsoo.ru/00ac0c18
43 OO0m1as XxapakTepUCTUKa XUMHUECKUX dJIEMEHTOB — bubnuotexa [JOK
MeTauIoB. MeTayuimdeckast CBs3b U MeTalTH4ecKas 14.02.2005 https://m.edsoo.ru/00ae103e
KpUCTaJIIMUecKast pemérka. @u3nyeckue cBoicTBa o
METaJUIOB
44 XUMHYECKUE CBOMCTBA METAJUIOB. DIIEKTPOXUMUUCCKUN bubnuotexa [JOK
. 19.02.2025
psA HANPSDKEHUN METAJIIIOB https://m.edsoo.ru/00ael 156
45 OO6mue cnocoOb! moydeHus MeTauioB. CIUTaBsbl. bubnuotexa [JOK
Beraucienus mo ypaBHEHHSIM XUMHUECKHX PEAKLUi, €CITH 21.02.2025 | https://m.edsoo.ru/00ael156
OJINH U3 PEAreHTOB COJECPKUT MPUMECH
46 [ToHsATHE O KOPPO3UU METAIIIOB bubmmorexa [JOK
26.02.2025 https://m.edsoo.ru/00ael1278
47 [IlenoyHbIe METAILITBI bubnuotexa [JOK
28.02.2025 https://m.edsoo.ru/00ae14b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTHSI 05.03.2025 bubanoreka LJOK
T https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAJUIBI — KAJIBLIMM U MarHuu 07.03.2025 bubnmnorexa [JOK

https://m.edsoo.ru/00aecl5e8
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50 Baxneiime coeJMHEHUS KaTbIIUS bubmuorexa [{OK
1 12.03.2025 https://m.edsoo.ru/00acl5e8
51 O00011eHre U cUCTEMaTU3ALNS 3HAHUI 1 14.03.2025
52 JKécTKOoCTh BOJIBI M CTIOCOOBI €€ YyCTpaHEHUs 1 19.03.2025 bubmmoreka [JOK
T https://m.edsoo.ru/00ac1886
53 ITpaktrueckas padora Ne 6 mo Teme "JKECTKOCTH BOBI U bubmuorexa [JOK
.. 1 21.05.2025
METO/Ibl €€ ycTpaHeHUs" https://m.edsoo.ru/00aelae8
54 AnmoMuHuR bub6nmoreka [IOK
1 02.04.2025 https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA ¥ THIPOKCHUIA 1 04.04.2025 bu6nmmoreka [IOK
T https://m.edsoo.ru/00aelc64
56 Keneso bubnuorexa [IOK
! 10.04.2025 https://m.edsoo.ru/00ac1d86
57 Oxkcunpl, runpokcuasl u conu xxenesa (I1) u xxenesa (I11) 1 11.04.2025 bubnnorexa [JOK
T https://m.edsoo.ru/00ae35e6
58 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 16.04.2025
59 [TpakTrdeckast padorta Ne 7. Perenne sKCriepuMeHTaTbHBIX bubmmoreka [JOK
. 1 18.04.2025
3a7a4 10 TeMe «Ba)xkHelIe MeTallIbl U UX COeIUHEHUS) https://m.edsoo.ru/00ae3de8
60 BrprunciieHus o ypaBHEHUSIM XUMHYECKUX PEAKIUHI, €CITU bubmmoreka [JOK
OJIMH M3 PEareHTOB JaH B U30BITKE WU COJICPIKUT 1 23.04.2005 https://m.edsoo.ru/00ael1750
MpuMecH. BbruuciaeHust MacCoBOM JIOIM BBIXOJA MPOIYKTA o
peakuuun
61 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 1 25.04.2025
62 KonTponbhas padota Ne 4 o reme «BakHelne MeTasuibl 1 30.04.2025
1 X COCOUHCHUS
63 BenectBa u maTepuanbl B TOBCEIHEBHOMW KU3HU YEIOBEKA 1 07.05.2025 bubmunoreka IIOK
T https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpebl 1 14.05.2025 bubmuoreka [JOK
T https://m.edsoo.ru/00ae4270
65 Ponb XuMHUM B pellIeHUH YKOJIOTHUECKUX MPobIIeM 1 16.05.2025 bubmuoteka [IOK
T https://m.edsoo.ru/00ae4270
66 O00011eHNEe U CUCTEMATU3ALIS 1 21.05.2025 but6mmorexa [IOK
Hemeranns! u ux coeauHeHUs e https://m.edsoo.ru/00ae4270
67 O000111eHNE U CUCTEMATU3ALIS 1 23.05.2025 but6mmoreka [IOK
Mertamisl ¥ UX COeTUHEHUS R https://m.edsoo.ru/00ae4270
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METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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