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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma Mo XMMHUHM Ha YPOBHE OCHOBHOTO 0OOIIETr0 00pa3oBaHMs COCTABJICHA Ha OCHOBE
TpeOoBaHUN K pe3yiabTaTaM OCBOCHHUS OCHOBHOIl 00pa30oBaTENIbHON MPOrpaMMbl OCHOBHOT'O
obmero obpaszoBanus, mpeacraBieHHbIXx B ®I'OC OOO, a Takke Ha OCHOBE (enepanbHOM
paboueil mporpaMMbl BOCIUTAHUS M C Y4ETOM KOHUENIMU MpPENoJaBaHHs y4eOHOTo mpenMeTa
«Xumus» B 00pazoBaTeNbHbIX opranuzanusax Poccuiickoit denepanmu.

[IporpaMMa mo xuMuu [Oa€T MpeACTaBIEHHE O LesIX, OoOmel cTpaTerud oOy4YeHHs,
BOCIIUTAHMUSI W Ppa3BUTUA OOydYalOIUXCS CpeICcTBaMU Y4YeOHOTO TMpeAMeTa, YCTaHaBJIMBAET
00s13aTeNbHOE MPEIMETHOE COJEpIKaHue, MPEAyCMaTpPUBAET pacIpelesieHue ero Mo KjiaccaM U
CTPYKTYpPUPOBAHHUE 110 pa3jielaM U TeMaM IIPOrpaMMBbI 10 XUMHH, OIPEENSAET KOJIUUYECTBEHHBIE U
KAueCTBEHHbIE XapaKTEPUCTHUKU COAEPIKAHUS, PEKOMEHAYEMYIO TOCJIEeI0BAaTEIbHOCTh WU3YYECHUS
XUMHH C YYETOM MEXKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEW 00yUaronuXxcs, ONpeeIseT BO3MOXKHOCTH IIpeIMeTa AJis pealn3aiu
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOW IMPOrpaMMBbl Ha YPOBHE
OCHOBHOTO 00I1Iero obpa3oBaHus, a Takke TpPeOOBaHHI K pe3ynbTaraM OOyYeHHsS XUMHH Ha
YpOBHE LieTiell M3y4eHUs! MPEAMETa U OCHOBHBIX BUAOB yueOHO-TIO3HABATEIBHON NEATEIbHOCTU
00yJaroIIerocs 0 OCBOCHUIO YIeOHOTO COICPIKAHMSL.

3HaHWEe XUMHH CIIY’)KUT OCHOBOH JUIsi (POpPMUPOBaHMSI MUPOBO33PEHUS 00YJarOIIErocsi, ero
MIPEJICTABICHU O MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMBIE XUMHUEH
MIPEJICTABJICHHS O B3aMMOIPEBPAICHHUIX SHEPTUU U 00 3BOJIOIUH BEIIECTB B MPHUPOJE, O MYTIX
pelieHrs TrI00albHBIX MPOOJEM YCTOMYMBOIO pPAa3BUTHS YEJIOBEUYECTBA —  CHIPHEBOM,
SHEPreTUUECKOH, MUILEBOM U AKOJIOTMYECKOM 0e30nacHOCTH, MPo0JIeM 3ApaBOOXPAHEHNUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3aliiii BO3MOXHOCTEH 7Sl caMOpa3BUTHUS U (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJIEHUSI U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBbIKOB ~ MX  CaMOCTOSTEIbHOM  y4yeOHOM  JAESITENbHOCTH,  AKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHM, HEOOXOAMMBIX Kak B TIOBCEJHEBHOW JKM3HH, TaKk U B
po¢ecCHOHATILHOMN 1eATENIbHOCTH;

3HAKOMHUT CO CHEUM(PUKON HAy4YHOTO MBILIUICHUS, 3aKjiaJbIBA€T OCHOBBI LEJIOCTHOTO
B3IJIfAJIa HA €JIMHCTBO MPUPOJIBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

CIOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUAM, K TpPUpOJE, K YeIOBEKYy, BHOCHUT CBOM BKJaJ B 3KOJOTrMYeckoe oOpa3oBaHHE
o0ydJaronmxcs.

JlanHbIe HampaBlieHUS B OOyYEHUM XUMHH OOECIEeUMBAIOTCA CHEIU(DHUKON ComepKaHUs
y4e0OHOro mpeaMeTa, KOTOPBIA SBISETCS MeJarornuecky alaiTMPOBaHHBIM OTpaKeHHEeM 0a30BOU
HayKH XMMHUHU Ha ONpesIeIEHHOM JTare € pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro 001Iero oOpa3oBaHHs OPHUEHTHPOBAH Ha OCBOEHUE
00y4aIOIMMHUCS CUCTEMbI TIEPBOHAYANILHBIX MOHATUNA XMMHHU, OCHOB HEOPTaHMYECKON XUMUH U
HEKOTOPBIX OTJIETbHBIX 3HAUUMBIX OHSITHI OPraHMYE€CKON XUMHUU.

CrtpykTypa colep:kaHus IpOrpaMMbl IO XUMHH C(OPMHUPOBaHA HAa OCHOBE CHUCTEMHOIO
noaxona k e€ mizydenuro. ConepikaHue CKIAABbIBAETCS U3 CHUCTEMbl HMOHATUH O XUMHYECKOM
9JIEMEHTE M BEIIECTBE U CHCTEMBl MOHATUH O XUMHUYeCKOW peakiuu. O0e 3T CUCTEMBI



CTPYKTYPHO OpPraHHM30BaHbl 10 NPHUHIMIY ITOCJIENI0BATEIBHOIO PA3BUTHs 3HAHUK HA OCHOBE
TEOPETUUECKUX IPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeCTaBlIeHUH 00 ANIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPAcCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJIHSS
GyHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO
MIPUMEHEHHUS U MOIYYEHUS] U3y4aeMbIX BELLIECTB.

OcBoeHne NpPOrpaMMbl MO XHUMHH CHOCOOCTBYET (DOPMHUPOBAHHUIO NPEACTABICHUS O
XUMHUYECKOM COCTABIIIOLIEH HAydyHOM KapTUHBI MHMpa B JIOTHUKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHUIO U METOJaM MO3HaHus B Hayke. M3yueHue xumuu
MIPOUCXOUT C MPHUBJICUCHUEM 3HAHUI U3 paHee U3YUYCHHBIX YUeOHBIX MpeaMeToB: «OKpyKaromuit
Mup», «bronorus. 5—7 xnacce» n «dusnka. 7 Kiacey.

[Ipu n3yyeHun XMMHH OPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, PAKTHUECKON AEATEIHHOCTH YEJIOBEKA U KaK OJIHOTO M3
KOMIIOHEHTOB MHPOBOU KYJbTYphl. 3ajaya ydeOHOro mpeaMeTa COCTOMT B (HOPMHPOBAHHUH
CUCTeMbl XMMHMYECKUX 3HAHUN — BaXHEHIIUX (aKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHHUH, JIOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
NpUOOLICHNN K HAYYHBIM METOJaM TO3HAHUS MPH U3yYSHHH BEIIECTB M XMMHUUYECKHX PEaKIHii, B
(GbopMHpOBaHMM ¥ PA3BUTUM [103HABATEIbHBIX YMEHHH UM HMX TPUMEHEHUH B YydeOHO-
MO3HABATENBbHOM M y4eOHO-HMCCIIe10BaTeNbCKON AEATENbHOCTH, OCBOCHUU IMPaBUI 0€30IacHOTOo
oOpallieHusi C BeIleCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3yuyeHuu XMMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSl Ba)XXHOE 3HAUEHUE
puoOpenu Takue ey, Kak:

— (opMHUpPOBaHHE WHTEIUIEKTYaJlbHO Pa3BUTON JIMYHOCTH, TOTOBOW K caM0OOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSATEIbHOMY IPUHATUIO pEIIEHUH, CIOCOOHOM aJanTUpoBaThCi K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HAalpaBIEHHOCTh OOy4YeHHMs Ha CHCTEMaTH4decKoe MpHUOOILIeHHe OOydarolumxcs K
CaMOCTOSITENIbHON TIO3HABATENIbHON JAEATENbHOCTH, HAYUHBIM METO/1aM MO3HaHUS, (POPMHUPYIOIIUM
MOTHUBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XMMMUU;

— o0ecrnieyeHue YCIOBHH, CIOCOOCTBYIOIIUX NPUOOPETEHUIO OOYYarOIIMMHUCS OIbITa
pa3HoOOpa3HOW JeATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBHIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESATEIBHOCTH;

— (opmupoBaHue 0o0IIeH (YHKIIMOHATBHON M €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, B TOM
qucie YMEHUN OOBSICHAT M OLICHUBATH SIBJICHUS OKPYXKAIOIIEro MUpa, UCIOJIb3Yys 3HAHUS U OIbIT,
MOJIyY€HHbIE TPU M3YYEHUU XUMHUH, NPUMEHSTh UX NpPU PELICHUH MpoOJieM B MOBCEAHEBHOU
KHU3HU U TPYJOBON JeSATENbHOCTH;

— (hopMupoBaHHe y 00YyHaIOUIMXCS T'YMAaHHUCTUYECKMX OTHOIIEHUH, MOHUMAaHUS LIEHHOCTH
XUMHAYECKUX 3HAHUM JUIS BBIPAOOTKU HKOJIOTHYECKH IIeNIecO00pa3HOro MOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXAIOIMIEH MNPUPOTHOMN
Cpenbl;



— pa3BUTHE MOTHUBAIMH K O0YYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduIa U HAIIPABICHHOCTH AaJIbHEUIIET0 00yUeHHUs.

OOmiee 4yrcao 4acoB, OTBEAEHHBIX JUIS M3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpasoBanus, coctaiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68
yacoB (2 yaca B HEJEIIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XUHMHYECKHE NOHATHS

[Ipeamer xumuu. Ponb XuMuUM B KM3HM 4e€JIOBEKAa. XUMHS B cuUcTeMe HayK. Tema u
BeulecTBa. Pu3nueckre CBOICTBa BeleCTB. ATperarHoe cocTosHue BeuiecTs. [lonsaTue o Meronax
MO3HaHUs B XUMUH. YucTele BeniectBa U cMecH. CriocoObl pa3eneHust CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 27I€MEHTBI. CUMBOJIBI XUMUYECKUX 31EMEHTOB. [IpocTeie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuueckas: popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemecTB. OTHOcuTeNnbHas aromHass Macca. OTHocuTenbHasE MOJEKYJspHas Mmacca.
MaccoBast 1011 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUN.

Konnuectso Bemectsa. Monb. MonsipHas Macca. B3auMocCBs3b KOJIMYECTBA, MAcChl M YMCIa
CTPYKTYPHBIX €TUHHII BemecTBa. Pacuérel mo opMynamMm XMMHUYECKHX COSAMHEHHH.

Ou3nyeckue M XUMHUYECKHE SBJICHHUS. XUMHUYECKass peakuuss U e€ Npu3HaKu. 3aKoH
COXpPaHEHMsI Macchl BELIECTB. XUMHUecKue ypaBHeHus. Kiaccudukauus XMMUYECKUX peakiui
(coemuHeHuUs, pa3IoKeHHS, 3aMeIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOH MOCYIOW, MpaBwiIaMu paboTHl B J1a0OpaTopuu W IpuémMamu
oOparieHuss ¢ J1abopaTopHbIM 00OPYZOBaHMEM, HM3Y4YEHHE U ONHMCaHUE (PU3MUECKUX CBOMCTB
00pa31ioB HEOPraHWYECKUX BELIECTB, HaOOJeHNE U3nUecKuX (TUIaBIE€HUE BOCKA, TasiHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KMIIEHHE M KOHJIEHCalUs BOJbl) U XMMHUYECKUX (FOPEHHE CBEYH,
MIPOKaJIMBaHNE METHOU MPOBOJIOKH, B3aUMOJIEIICTBHE Mella C KUCIOTOM) sIBIeHUM, HaOI0AeHe 1
OIHMCaHMEe MPU3HAKOB MPOTEKaHUsS XUMHMUYECKUX peaklUuil (pasjoxeHue caxapa, B3auMoJieiicTBHe
CepHOM KHCIOTHI C XJOpuaoM Oapus, pasznoxkeHue ruapokcuna meau (ll) mpm HarpeBanum,
B3aUMOJICHCTBUE Kene3a ¢ pacTBopoM conid menu (1), m3ydenue crnocoOoB pasjenieHust cMeceit: ¢
MTOMOUIbI0 MarHUTa, (QUJIbTPOBAHKE, BHIIAPUBAHUE, TUCTHIUIALMS, XpoMaTorpadus, IpoBeIecHUE
OUYUCTKM TIOBapE€HHOM coyid, HAOJMIOJEHHWE U ONHMCAHME pE3yJbTaTOB IPOBEJIEHUS OIbITA,
WUTIOCTPUPYIOIIETr0 3aKOH COXPAHEHHs MacChl, CO3JJaHNue MOIENIe MOJIeKyJ (IIapOCTEP’KHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucimopon — simeMEHT M MpOCTOE BEIIECTBO.
Haxoxnaenue xucnopoga B npupoje, Gu3nyecKkue U XUMUYECKUE CBOICTBa (peakluHu TOpeHus).
Oxcunpl. Ilpumenenue xkucnopona. CrocoObl TOMy4eHHS KHUCIIOpoJa B JabopaTopuu H
NpoMBIIIIEHHOCTH. KpyroBopot kuciaopoga B mpupoge. O30H — amgoTponHas MOAU(PUKAIUSL
KHCJIOPOJIa.

TemnoBoit 3¢d¢deKkT XUMHUECKOH peaklUud, TEPMOXMMHUYECKHE YpaBHEHMs, HK30- U
SHAOTEPMHUUYECKHE peakuuHu. TOIuMBO: yroap M MeTaH. 3arps3HEHUE BO31yXa, YCHIIEHUE
MApHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bogopon — aneMeHT 1 npocroe BemecTBo. HaxoxaeHrue Bogopo/ia B Ipupoje, puznyeckue
1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOcOObI noydyeHus. Kuciaotel u conu.

MossipHblii 00BEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHUSIM.

dusnyeckue cBoicTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacwliennsie u
HEHACBILICHHBIE PAacTBOpBL. PacTBOpuMOCTh BemecTB B Boxe. MaccoBas 10 BeEIIECTBa B
pacTtBope. XUMHYECKHE CBOMCTBA BOJbl. OCHOBaHMS. Poyib pacTBOpOB B MPUPOAEC U B KU3HU
yenoBeka. KpyroBopoT BoAbl B Npupoie. 3arpsA3HEHHE MPUPOAHBIX BoZ. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.



Knaccudukanmss Heopranmueckux coeauHeHudd. Oxcunbl. Knmaccudukamuss OKCHIOB:
coseoOpa3ymomne (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu0B. du3nyeckne U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHune okCuaoB.

OcHoBanus. Krnaccudukamuss ocHOBaHM: MIENOYM UM HEPACTBOPUMbBIE OCHOBAHHUS.
Homenkiarypa ocHoBaHuidl. Pu3nuecKMe M XUMHUYECKHE CBOWCTBA OCHOBaHUU. [lomydenue
OCHOBAaHHI.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucior. @u3nuveckre U XUMUYECKUE
cBoicTBa KUCIOT. Psin aktuBHOcTH MetaiuioB H. H. bekerona. [lonydyenne kucnor.

Comu. Homenknarypa cosieil. dusnyueckue U XUMUYECKUe cBoMcTBa cosieil. [lomydyenue
COJIEH.

I'eneTnyeckas CBsSI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIpeAeNieHne COJCp)KaHUsl KUCIOpOoJa B BO3AYXE, MOJyueHHe, coOupaHue,
pacro3HaBaHUE W HW3Y4YEHUE CBOWCTB KHUCJIOpOJAa, HAOIOJIEHHE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM W YCJIOBHSI BOSHHUKHOBEHMSI U TPEKpAIICHUs] TopeHus (moxapa), 03HAKOMJIEHUE C
oOpa3laMid OKCHJIOB M OIMCAaHHE WX CBOWCTB, MOJy4YeHHE, cOoOMpaHHUE, paACIO3HABAHHE U
U3y4eHHE CBOKMCTB Bomopoja (ropeHue), B3aumojencTBue Bomopoaa ¢ okcuzom wmeau (11)
(BO3MOHO HCIIOJIB30BAHUE BHICOMATEPHAIOB), HAOIOACHUE 00PA3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIEAOBaHHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MaccOBOM J0J€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOABI C MeTa/llaMd (HaTpUeM M KajbllMeM) (BO3MOXHO HCIIOIb30BaHHE
BHJIEOMATEPHAIOB), HCCJIEIOBAHUE OOpa3I[0OB HEOPTAaHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOII0JIeHNe WU3MEHEHUs OKPACKW HHAMKATOPOB B PACTBOPAX KHUCIOT WM IIEJIIOYEH, U3ydCHHE
B3aumMoJeiicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOIi KUCIOTHI, KUCTIOT ¢ METalIaMH, PEaKIIHii
HEWTpanu3aluy, MOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJTHOTO MeTajlia JPYruM
W3 pacTBOpa COJM, pPEIICHHE OHKCIEPUMEHTANBHBIX 3a1ad 1Mo TeMe «BakHeimmme Kiaccel
HEOPTraHUYECKUX COCTMHECHHI.

Ilepuoanyecknin 3axoH u Ilepuoamyeckas cucrema xumudeckux diemenros [I. H.
MenpeneeBa. CtpoeHne aToMoB. XUMHU4YecKas CBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuun

[TepBble MONMBITKH KJIaCCUPUKAUA XUMUYECKUX JIEeMEHTOB. [IoHSITHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIIENIOYHBIE U MIEIOYHO3EMETbHbIE METAJUIbI, TaIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI M TUIAPOKCHUIIBI.

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema XumMudeckux saemeHToB [ U
MenpeneeBa. KopoTkonepuonHas u umHHomnepuonHas (opmbl Ilepuoanueckoil cucteMbl
xumuyeckux osnemeHroB JI. M. Menneneea. Ilepuonel u rpymnmbl. DU3NYECKUH CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI AIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sA1iep. M30Tonel. DnekTpoHsl. CTPOECHHE 3JIEKTPOHHBIX
obGomouek atromMoB mepBbIXx 20 xuMuueckux a3yeMmeHToB Ilepmommueckoit cucremsr J[. U.
MenaeneeBa. XapakTepuCTUKa XMMHUUYECKOIO 3JIEMEHTA MO ero nosioxeHuto B llepuoguueckoit
cucteme /1. 1. MeHnzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XHMHUUYECKHX JJIEMEHTOB, METAUNIMUECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOIAM.

3nauenue llepuogumueckoro 3akona u Ilepuoanueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKy U npakTuku. J[. . Mennenees — y4€HbIN U IpayKJaHUH.



Xumuyeckas CBSI3b. KoBanenrnas (monsipHas u HEnoJIsipHast) CBSI3b.
DNEKTPOOTPUIIATEILHOCTh XUMUYECKHX AJIEMEHTOB. VIOHHAsSI CBSI3b.

Crenens okucienus. OKUCIUTETLHO-BOCCTAHOBUTEIbHBIC peakiuu. [Ipoiecchl OKUCICHUS
1 BOcCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3IloB BEMIECTB METAIOB M HEMETAJIOB, B3aUMOJICHCTBUE THPOKCH/IA IIMHKA
C pacTBOpaMU KHUCJIOT H WIENIOYEH, TPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Meosicnpeomemmnvwie ceasu

Peanm3arusi MEXIIpEIMETHBIX CBS3€H MPU M3yUYEHUU XUMHUU B § KIIACCE OCYIIECTBISICTCS
gyepe3 UCTOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK M TMOHSITUMN, SIBISTFOIIUXCS
CUCTEMHBIMU JIJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecCTBEHHO-HAYYHbIE IOHATHS: HAYyYHBINA (paKT, TUIOTE3a, TEOPUS, 3aKOH, aHAIIN3,
CUHTE3, KIAacCU(PUKANUS, TEPUOANIHOCTh, HAONIOJCHUE, OSKCIICPUMEHT, MOJICIHPOBAHUE,
HU3MEpEHHUE, MOJICTh, SIBJICHHUC.

Oduzuka: MaTepus, aroM, OJJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIUJ, H30TOIIbI,
PaMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHME BeIIeCTBa, Ta3, (M3MUSCKUE BEIMYUHBI, CIUHUIIBI M3MEPEHHUS, KOCMOC, IUIAHETHI,
3BE31561, CoHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MHHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIE UCKOTIAeMBbIE,
TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYECKasi peaKust

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema XumMudeckux daemeHTtoB [l U
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB XMMUYECKHUX AJIEMEHTOB
NEPBBIX TPEX IEPUOJOB, Kalus, KalblUs M HUX COCAMHEHHH B COOTBETCTBUHU C IOJIOKEHHEM
2J1eMEHTOB B llepnonnueckoil cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XUMHUYECKOH CBSI3U. THIBI KPUCTAIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEIIIECTBA OT TUIA KPUCTAIIMYECKON PEIETKU U BUJ1a XMMHUECKOH CBSI3U.

Knaccupukanus ¥ HOMEHKJIATypa HEOPraHMYECKHWX BelecTB. XHMHMUYECKHE CBOMCTBa
BEILIECTB, OTHOCSIIMXCS K PA3JIMUHBIM KjaccaM HEOPraHWYECKUX COEIUHEHMM, NeHEeTHYecKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.

Knaccudukanys XMMHUECKUX peaklMid MO pa3IU4HbIM MpU3HAKaM ([0 YUCIY U COCTaBy
Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, 10 TEIMI0BOMY (P (EKTY, 10 U3MEHEHUIO CTETIEHEeH OKUCICHHS
XUMHAYECKHX D3JEeMEHTOB, 10 OOpaTMMOCTH, IO YYacCTHIO Karaiau3aropa). OK30- U
SHAOTEPMUUYECKUE PEAKIINH, TEPMOXHUMHUYECKHUE YPAaBHEHUSI.

[TonsiTe o ckopoctu xumuyeckoil peakuuu. IloHsTHe 00 OOpaTUMBIX M HEOOPATHUMBIX
XUMHUUYECKUX peakuusx. IIoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. llonarue o
karanuse. [lonsTe o xumMuueckom paBHOBecHH. DaKTOPHI, BAUAIOIINE HA CKOPOCTh XMMHUECKOMN
peaKkuuu 1 MoJI0KEeHHEe XUMHUYECKOTO PABHOBECHSI.

OKUCIINTENBHO-BOCCTAHOBUTENIBHBIE  PEAKLIMU, DSJEKTPOHHBIM OallaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocCTaBlI€HHE YpPAaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIMii ¢ UCIIOJIb30BAaHUEM METO0/1a SJIEKTPOHHOr 0 OanaHca.



Teopust 3AEKTPOTUTUYECKON AMCCONUALMM. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M IUCCOLMALNY BEILIECTB C Pa3JIMYHBIMU BHJIaMU XUMHUYECKOH cBsi3u. CTeneHb
nuccouuanui. CHIIbHBIE U C1a0ble 3JEKTPOJIUTHI.

Peakuun moHHOro oOMeHa. YCIIOBHUSI MPOTEKAHUS PEAKUMH MOHHOTO OOMEHA, MOJIHbIE U
COKpallléHHbIE MOHHBIC ypaBHEHHUsA peakiuil. CBOWCTBAa KHCJIOT, OCHOBAHMH W COJIEH B CBETE
NPEJCTaBICHUNA 00 SJIEKTPOTUTHUYECKON aucconranui. KadecTBeHHbIE peakIuy Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB —
METAJUIOB W HEMeTauloB (rpaduTa W ajmasa), CJIOXKHBIX BEIIECTB (XJOpHIA HATpuUs),
HCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTHM XHMMMUYECKOM pEaKIUH OT BO3AECHUCTBUSA Pa3IMYHbIX
(bakTOpOB, HCCIIEOBAHUE 3JEKTPONPOBOAHOCTH PAcCTBOPOB BEIIECTB, Ipoliecca AUCCOLUALNU
KHCJIOT, 11eno4el U cosieil (BO3MOXKHO UCIIOJIb30BaHUE BUIE0 MAaTE€pHUajIoB), IPOBEIEHUE OIBITOB,
WUIIOCTPUPYIOLINX HPU3HAKK MPOTEKaHUs peaklUuil MOHHOTo oOMmeHa (oOpa3oBaHHE OCajKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbl), OMBITOB, WILIIOCTPUPYIOIIMUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX pPEaKLUUi (TOpeHHe, PeakUUU pPas3sIoKEHUs, COeIMHEHMs), PaclO3HaBaHUE
HEOPraHWYECKUX BELIECTB C IIOMOIIBI0 KAuYEeCTBEHHBIX pEakUMi Ha MOHBI, pELICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTayuibl M MX coeJMHeHUSA

OOmast xapakTtepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHue M (U3MYECKHE CBOMCTBAa MPOCTBIX BELIECTB — TaJOr€HOB.
XUMUYECKHE CBOICTBA Ha MpuMepe Xjopa (B3aMMOJEHCTBHE C MeTalslaMH, HeMeTalllaMH,
nienioyamn). XsoposojopoA. ComsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJIy4e€HUE, IPUMEHEHUE.
JlelicTBue XJIOpa M XJIOPOBOAOPOJA HAa OPraHM3M 4YelloBeKa. BaxHeWlime XJIOpuAbl U UX
HaXO0XJCHUE B IPUPOJIE.

Obmass xapakrepuctuka syneMeHToB VIA-rpynmbl. OCOOGEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTtpoeHue M (U3MUecKHe CBOWCTBA MPOCTHIX BELIECTB —
KHUCJIOPOAa U cepbl. AJJIOTPONHbIE MOJU(PHKAIMK KHUCIOPOAa M Cepbl. XUMHUECKHUE CBOWCTBA
ceppl. CepoBoOpOs, CTpOEHHE, (U3NYECKHEe U XUMHMYEecKHe CBOMCTBA. OKCHIBI Cepbl Kak
MIPEICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHUCIOTa, (PU3NYECKHE M XUMHUYECKHE CBOMCTBa
(obmue Kak MpeCcTaBUTENS Kilacca KUCIOT U crennduyeckne). XuMHUYeCKHe pPeakiii, Jiexalne
B OCHOBE IMPOMBIIUIEHHOTO CII0c00a MOIy4YeHUs: CepHON KUCIOTHI. IIpuMeHenne cepHOit KUCIIOTHI.
Conmu cepHOM KHCIIOTHI, KadecTBEHHas peakius Ha cynbdar-uoH. Haxoxnenue cepbl u e€
COCIMHEHUI B NpuUpoJie. XNUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHUSIMHU CEphI
(KUCIOTHBIE JOXKAM, 3arpsI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBpaIllEHUSI.

OOmast xapakTepucTuka »371eMeHTOB VA-rpymnmbel. OcCOOEHHOCTH CTPOEGHHS aTOMOB,
XapaKTepHble CTEMEeHW OKUCIEHUS. A30T, paclpocTpaHeHHE B Tpuposae, (uznyeckue Hu
xumuueckue cBoiictBa. KpyroBopot asora B mpuposae. AMMHaK, ero pU3NYecKue U XuMHYECKHe
CBOICTBa, nosyueHue u npumeHenue. Conu aMMOHMS, UX (PU3NUECKHE U XMMUYECKHUE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiusi Ha HMOHBI aMMOHMs. A30THas KHUCIOTa, €€ IOJy4YeHHE,
¢usznyeckue W XUMHUYECKHE CBoOiicTBa (oOmMe Kak NpeACTaBUTENs Kiacca KHCIOT U
cnenuduueckue). lcmnonb3oBaHHe HUTPATOB M COJIEH aMMOHHSA B KayecTBE MHUHEPaJIbHBIX
ynoOpeHui. XuMHUYECKOEe 3arps3HEHHE OKPYXKAIOMeH Cpelbl COCIMHEHHSIMHU a30Ta (KUCIOTHBIC
JOXM, 3arpsi3HEHHE BO3/AyXa, MOYBBI M BOA0EMOB). Pochop, amwIoTpomHble MOIU(DUKAIUH
dochopa, pusuueckue u xummuueckue cpoiicrBa. Oxcua docdopa (V) u docdopnas kuciora,



¢bu3mvecKkue W XUMHYECKHE CBOMCTBa, moiydyeHue. Mcmomp3oBanue ¢(ocharoB B KadecTBe
MUHEPAIbHBIX YI0OpEHHHA.

OOmas xapakrepuctuka d31eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHM OKMUCIECHUA. YTIIIEpOoJ, auIOTPOIIHble MOAM(UKALNYU, PACIPOCTPAHEHUE B
npupoje, puznyeckre U XUMu4eckue cBoiictBa. Ancopobuusa. Kpyrosopor yriepoga B npupoze.
Oxcunpl yriepoaa, ux (pU3MUECKHe W XMMHUYECKHE CBOWCTBA, ACWCTBUE HA KUBBIC OPraHU3MBI,
MOJIyYCHUE M MPUMEHEHHE. DKOJIOTMYECKHe MPOOJIeMbl, CBs3aHHbIC ¢ okcuaoMm yriepoaa (1V),
TUroTe3a IJ00aJlbHOrO0 MOTEIUIEHUS KJIMMaTa, MapHUKOBBIM 3¢ ¢ekT. YronbHas Kuciora u e€
CONM, MX (U3MYECKHEe M XMMHUYECKHE CBOWCTBAa, INOJydeHHE M IpuMeHeHue. KauecTBeHHas
peakius Ha KapOoHaT-uOHBI. Mcnonb30Banne kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

IlepBoHauyaibHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COEJMHEHUSAX YIIepoja
(MeraH, 3TaH, 3TUJIEH, alleTUIEH, ITAHOJI, TJIUIEPHH, YKCyCHas KucioTa). [IpupojHble HCTOUHUKN
YII€BOAOPOAOB (Yroib, MPUPOIHBIN Ta3, He(TH), MPOAYKTHI UX MepepaboTKu (O€H3UH), UX POJb B
OBITY W TPOMBIILIICHHOCTU. [loHATHE O OMOJOrMYECKM Ba)KHBIX BEIIECTBAaX: JKUpaxX, Oenkax,
YIJIEBOAAX — M HMX pOJM B JKM3HM YeJOBeKa. MaTepuallbHOE€ EIMHCTBO OPraHUYeCKUX MU
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue M XHMHUYECKHE CBOICTBa, MOJY4YEHHME M IPUMEHEHUE.
Coenunenus kpemHuss B mnpupoge. OOmue mnpexacrasineHuss o0 oxcuzae kpemuus (IV) u
KpeMHHEBOH kucinoTe. CHIIMKAThI, UX UCHOJb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelime
CTPOUTENIbHBIE MaTepuaibl: KepamHKa, CTEKJO, LIeMEeHT, OeToH, »xene300eToH. [IpoGiemsl
0€301aCHOTO HCITOJIF30BAHUS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn:

u3yueHne o0pa3l0oB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHON KHCIOTHI, MPOBEICHHE
KayeCTBEHHBIX pPEaKlUil Ha XJIOpUI-MOHBI M HaONIOIEHUE MPU3HAKOB MX MPOTEKaHMS, OINBITHI,
oTpaxawlue (U3NYecKue W XUMHUYECKHE CBOMICTBA TaJIOTE€HOB M UX COECJUHEHHH (BO3MOKHO
WCIOJIb30BaHNE BUJEOMATEPHUAIOB), O3HAKOMJIEHHE C oO0pa3lamu XJIOpHA0B (TajlOreHHIOB),
O3HaKOMJIEHHE ¢ oOpa3maMu cepbl M €€ COeAMHEHUSIMH (BO3MOXKHO MCIIOJIb30BaHHE
BUJleOMATEepHaIoB), HaOIOAeHUWe mpolecca OOyrIMBaHUS — caxapa 1OJ  JCHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHCJIOTHI, U3YYEHHE XUMHUYECKMX CBOMCTB Pa30aBIIEHHOM cepHOM
KHCIIOTBI, MPOBEJACHNE KAaYECTBEHHOW pEaKIUu Ha Cylb(arT-noH M HaONIOJCHHE MpH3HAKa €&
NPOTeKaHMs, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMHU a30Ta, (ocdopa W MX COEAMHEHUM
(BO3MOXXKHO MCITIOJIb30BaHUE BUIEOMATEPHAIIOB), 0Opa3liaMy a30THBIX U (HocOpHBIX ynoOpeHuil,
MoJIyueHue, coOupaHue, pacro3HaBaHHME W U3Y4YEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KaueCTBEHHBIX peaKIuil Ha HOH aMMOHMS U (pochaT-uoH U M3yUYeHHE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICIICTBUE KOHIICHTPUPOBAHHON a30THOM KMCIOTHI C MEAbIO (BO3MOYKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAJIOB), U3YUEHHE MOEIeH KPUCTAIUINYECKUX PEIIETOK aaMasa, Tpadura, QpymiepeHa,
O3HAaKOMIJIEHHE C IPOLIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MpPOTHBOrasa, IOJy4eHHe, COOMpaHHEe, paclo3HaBaHUE U M3yYEHUE CBOMCTB
YIJIEKUCIIOTO Tra3a, MPOBEJACHHWE KAueCTBEHHBIX peakIMii Ha KapOOHAT M CHJIMKAT-UOHBI M
U3Yy4eHHE NPU3HAKOB MX MPOTEKaHHsA, O3HAKOMJIEHHE C TPOAYKIHEH  CHUIMKAaTHOU
MIPOMBIIIIJIEHHOCTH, PELIEHNE SKCIIEPUMEHTANbHBIX 3aa4 Mo TeMe «BakHelne HemeTamibl U UX
COEZAMHEHUS.

Metannbl M UX COeIMHEHHS

OOm1ast XxapaKTepUCTHUKA XUMHUYECKUX JI€MEHTOB — METAIIJIOB HA OCHOBAHUU MX MOJIOXKECHHUS
B Ilepuonuueckoit cucreme xumuueckux anemeHToB [[. M. MenzaeneeBa u CTpOEHUS aTOMOB.
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Crpoenue metaiioB. Metammnyeckass CBSI3b M METAIMYECKas KPUCTAJUIMYECKAs pPEIIETKa.
DNEeKTPOXUMUYECKUN psifl HanpsbDKeHUl MeTawioB. (Du3nueckue W XUMHUYECKHE CBOWCTBA
MeTauioB. O0mue crnocoObl momydeHus MetamioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTallb, YyryH, AIOPATIOMUHMNA, OpoH3a) U HUX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounble MeTamibl: NOJNOKEHUE B Ilepuoanyeckor cucreMe XMMUYECKUX 3J1EMEHTOB /I,
W. MeHnneneeBa, CTpOEHME UX aTOMOB, HAaXOXKJIeHHE B npupone. Pusnueckue U XUMHUYECKUE
cBoiicTBa (Ha mpumepe HaTpus U Kanusi). OKCUIBI U TUAPOKCUBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHUM.

[IlesrouHO3eMENBHBIE METAJUIBI MArHUM U KaJbLUi: OJ0KeHue B [lepuoaudeckoit cucreme
xumuueckux sneMeHTtoB JI. M. MenneneeBa, CTpOEHHE MX aTOMOB, HAaxO0XJAEHUE B IPHUPOJE.
®usznueckue U XMMUYECKHE CBOMCTBA MarHusl M Kajblus. BaxkHellme COEIUHEHHUs KaJlbLIMs
(okcun, rugpokcun, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nosoxenue B Ilepmoandeckoil cucreme XuMu4Yeckux aeMmeHtos JI. H.
MenpeneeBa, CTpoO€HUE aTOMa, HaXOXKJIEHUE B Npupojae. Ousnueckue U XMMHUECKHUE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCUIA ATIFOMUHHUS.

Kenezo: mnonoxenue B Ilepuoamueckoil cucreme xumuueckux »siemeHtoB JI. U.
MenpeneeBa, CTpOEHUE aTOMa, HAXOXKJEHUE B npupoae. Ouzndyeckue U XMMHUECKHUE CBOMCTBA
xeneza. Oxcuabl, ruapokeunpl U comu xeneza (ll) u xeneza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii 3xcnepumenm:

03HaKOMJIEHHE C 00pa3liaMi METAJJIOB U CILIaBOB, UX (PU3MUECKUMHU CBOICTBAMU, U3yUEHHE
pe3yIbTATOB KOPPO3UU METANIOB (BO3MOXHO HMCTIOIB30BaHUE BUACOMATEPUATIOB), 0COOCHHOCTEN
B3aMMOJICHCTBUS  OKCHJA KajiblMsl M HaTpus C BOAOH (BO3MOXKHO HCIHOJB30BaHUE
BUJIEOMATEPHAJIOB), HCCIEIOBaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOpPEHHs Kele3a B
KHCIIOposie  (BO3MOXKHO  HCIIOJIb30BAHME  BUJEOMATEpHUaJOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX peaklUMi Ha MOHBI: MarHus, Kajablus, allOMUHUA, IMHKa, xene3a (Il) u xenesza
(1), memu (1), HabarOIEHME W OMUCAHUE MPOILECCOB OKpAIMBAHUS IJIAMEHH HOHAMHU HATPHS,
Kanmusi U Kaublivg (BO3MOXXHO HCIIOJIb30BAHKME BHJIEOMATEPHANIOB), MCCIeOBaHHE aM(OTEPHBIX
CBOMCTB TMJPOKCHA AIIOMHHUS M TUIPOKCHJA IIUHKA, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a/1a4 1O
Teme «BaxxHelmme MeTalbl U UX COCTMHEHUSI.

XuMus U OKpy:KamoLmas cpeaa

BemectBa 1 marepuanbl B ITOBCEIHEBHOM XM3HHM 4Y€JIOBEKa. bezomacHoe MCIOIb30BaHUE
BEIIECTB W XHMHYECKUX peaknuii B OwiTy. IlepBas momomis mpu XUMHYECKHX OXKOrax |
OTpaBJICHUSIX.

XUMHUUECKOe 3arpsi3HeHHe OKpy»Karolleld cpenbl (mpeaenbHas JAOMYCTHMas KOHIIEHTpAIHs
BeriecTs, nanee — [1JIK). Poiab xumuu B perieHnu 3K0I0rn4eckux mpooieM.

Xumuueckuii IKCnepumenm:

n3ydyeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAIJIOB, MTOJMMEPHBIE MaTEPUATIBI).

Mesicnpeomemmunie céazu

Peanuzanus MEXIpPEIMETHBIX CBS3€d NMPU M3yUYEHUM XUMHUU B 9 Kilacce OCYLIECTBIISIETCS
yepe3 UCMOJIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITUMN, SIBIISIFOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO1m1re ecTeCTBEHHO-HAyYHbIE MMOHITHS: HAYUYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIIN3,
CHHTE3, Kiaccu(uKaluus, TMEpUOANYHOCTb, HAOIIOJCHNUE, OKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEeHHue, MOJIEIb, SIBJICHUE, TAPHUKOBLII 3(PPEKT, TEXHOJIOTHUS, MaTEpHAIIBI.
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dusmka: MaTepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJI, H30TOIIBI,
PaIMOAKTUBHOCTh, MOJEKYJa, SJICKTPUYECKUM  3apsii, NPOBOJHUKH, TMOJYNPOBOAHUKH,
TUDJIEKTPUKHU, (DOTOIIEMEHT, BEIIECTBO, TENIO, O0BEM, arperaTHOE COCTOSHHUE BEIECTBa, Tas,
pacTBOp, paCTBOPUMOCTh, KPUCTAJIITMYECKAsT peIIETKA, CIUIaBbl, PU3NUECKHE BEITUYHHBI, CTHHUIIBI
HU3MEPEHHMS, KOCMUYECKOE MIPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHHEPAIBHBIC YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpPaIIbI, TOPHBIE TTOPOJIBI, ITOJIE3HBIE UCKOTIAeMBbIE,
TOIUIUBO, BOJTHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHUSA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00miero oOpa3oBaHUs
JOCTHTAIOTCS B X0Jie 00yYeHHs] XUMHH B €IMHCTBE YU4E€OHOH M BOCIIUTATEIHHON JEATEILHOCTH B
COOTBETCTBHUH C TPAJIUIIMOHHBIMU POCCUHCKUMH COIMOKYIIBTYPHBIMHU U JTYXOBHO-HPABCTBEHHBIMHU
LIEHHOCTSMHU, MPUHATHIMA B OOIIECTBE NpaBUJIAaMU W HOPMAaMU IOBEIEHUS U CIIOCOOCTBYIOT
IpolLeccaM caMOMO3HAHUs, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYatOIuXCsl.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOW TO3UTHUBHBIX I[CHHOCTHBIX OPUEHTALMN W PACIIMPEHHUE OINbITa ICSITEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOTO BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY
HACJIEINI0, TIOHUMaHMs 3HAYEHUS XUMHUYECKOW HAyKH B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BIAAETh JOCTOBEpHON HMH(pOpManueld O MEepeoBBIX JOCTUKEHHSIX M OTKPBITHSIX
MHUPOBOH U OTEUYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHHUSIX 00 yCTpOWCTBe
MUpa U 00IIEeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOIICHUW B
KOJIJIEKTHBE, KOMMYHHKATHUBHOM KOMIETEHTHOCTH B 0O0IIECTBEHHO MIOJIE3HOM,
y4eOHOUCCIIeIOBATEeIbCKONW, TBOPYECKOW M JPYTHX BHIAX MACATEIBHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM AESITENbHOCTU MPH BBITOJHEHUU y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMIOJIHEHUM XMMUYECKHUX HKCIEPUMEHTOB, CO3/JaHUM Y4YEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOINOHMMAHHUIO M B3aMMOIIOMOLIM B Mpolecce 3TOoW y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE TIOBEJCHHUE W IIOCTYNIKM CBOMX TOBAPHIIEH C TMO3WIMH HPABCTBEHHBIX W
MIPABOBBIX HOPM C YIETOM OCO3HAHHS MTOCIIEICTBUI TOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUpPOBO33pDEHUYECKME  NpPEJCTaBICHHS O  BElECTBE W XHMHUYECKOM  peakiud,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKM M COCTaBJSIOIINE OCHOBY IS
MMOHWMAaHWMsI CYIIIHOCTH HAayYHOW KapTHHBI MUPA, IPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS TPUPOIBI, B3aUMOCBS3AX YEJIOBEKA C MPUPOJIHON CpPEIoil, O POIH XUMHH B TO3HAHUU
3THX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHUBBI, HANpPaBIEHHbIE Ha TMOJTYYCHHE HOBBIX 3HAHUN IO XUMUH,
HEOOXOJWMBIE JUII OOBSCHEHHS HAONIOJAaeMbIX MPOIECCOB U SIBICHWH, IT03HABATEILHOM,
WHGOPMAIIMOHHON M YUTATEIbCKOM KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIEHOW PabOTHI ¢
y4eOHBIMU TEKCTaMH, CIPABOYHOW JHUTEPATypOH, MOCTYMHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYyYEeHHMIO W TIO3HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHOW M HMCCIIEIOBATEIBCKON ACSITEIBPHOCTA, K OCO3HAHHOMY BEIOOPY
HaIMpaBJIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHUE LIEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 370POBbIO, YCTAHOBKHU
Ha 3J0pOBbI 00pa3 JKHU3HH, OCO3HAHUE IMOCIEACTBUI W HENPHUSATHE BPEIHBIX MPUBBIUYEK
(ymotrpebnieHusi aJNKoroJisi, HApPKOTHUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIIOCHUS MPaBHUII
0€30MacHOCTH IIPU OOPAIICHUU C XUMUYECKHMHU BEIIECTBAMH B OBITY M peallbHON KU3HU;
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5) Tpy10BOr0 BOCTIMTAHUS:

MHTEpEC K MPAKTHUECKOMY HM3YYEHHUIO mpodeccuil U TpyAa pa3iuyHOro poja, YBaKECHUE K
TPYLy U pe3yJbTaTaM TPYLOBOM AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX
3HAHUW 1O XHUMHH, OCO3HAHHBI BHIOOP WHAMBUAYAJIBbHON TPAaeKTOPUH MPOJOHKEHUS
oOpa3oBaHHsl C Y4YETOM JIMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTM K XUMHUH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW NpOoPecCHOHATBHON MAEATEIIBHOCTH M Pa3BUTHS
HEOOXOUMBIX YMEHUHN, TOTOBHOCTh aJalITUPOBATHCS B MPO(HECCHOHATILHOMN Cpejie;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHUKY KM3HM Ha 3emie,
OCHOBE €& CyIIECTBOBAaHUS, NMOHMMAaHHE IEHHOCTH 3J0POBOTO M Oe3omacHOro obpasza XHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U TCHUXHYECKOMY 3/0POBBIO,
OCO3HaHHUE LIEHHOCTU COOIIOIEHUS MTpaBuil 0€30MacHOr0 MOBEACHUS IpU paboTe ¢ BellecTBaMH, a
TaKXe B CUTYalUsIX, YTPOKAIOIIMX 310POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, TIOTy4aeMble IPH U3YYCHUU XMMUH, /IS PEHICHUs 3a/ad,
CBSI3aHHBIX C OKPYKAIOWIEH NPUPOJHOM CpEIOM, ISl TOBBIIICHUS YPOBHS HKOJOTMYECKOMN
KYJIbTYpPbl, OCO3HAHHUS TJI00ANTBHOTO XapaKTepa SKOJIOTHYECKHX MpOOJeM M MyTed WX pelieHHs
IIOCPEICTBOM METOJOB XMMHH, 3KOJOTMYECKOrO0 MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBAaTbCA UM B
ITI03HABATEJIbHONW, KOMMYHUKAaTUBHON M COLMAJILHOMN IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yJIbTAaTOB BBIACIAIOT 3HAUMMBbIE IS (HOPMHUPOBAHHS
MHUPOBO33PEHHUs OOIICHAYyYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHIUIN, THIOTe3a, (PakT, cucTema,
MpoIiecC, SKCIIEPUMEHT M JPYroe.), KOTOPhIE HCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX
IpeIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUU M3 3TUX IpeaMeToB (JOPMUPOBATH MPEJCTABICHUE O
[[EJIOCTHOM Hay4YyHOW KapTHHE MUpPA, U YHHBEpcalbHbIe y4eOHbIe NeiCTBUS (ITO3HABATENBHEIE,
KOMMYHHKATHUBHBIC, PETYISATUBHBIE), KOTOpbIE 00ecrneynBaloT (POPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue A1eucTBu:

YMEHHS HCHOJIb30BaTh MNPUEMBI JIOTUYECKOI'O MBILUIEHUS IIPU OCBOCHUM 3HAHUU:
PacCKpBIBATh CMBICT XUMHUYECKUX MOHATUN (BBIIEIATH UX XapaKTEepHbIC MPU3HAKH, YCTAHABINBATH
B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIOJIH30BATh TOHSITHS I OOBSCHEHUS OTICITBHBIX
(akToB U sBIEHUH, BRIOUPATh OCHOBAHUS U KPUTEPHUH IS KJIaCCU(PUKAIIUN XUMUYECKUX BEIIECTB
U XMMHUYECKUX pEaKIHii, yCTAaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKOY OOBEKTaMHU
U3Y4YEHHUSI, CTPOUTH JIOTUYECKUE paACCYX ICHMUsS (MHAYKTHUBHbBIC, NEAYKTHBHBIE, 110 aHAJIOTUH),
JIeNaTh BBIBOJIBI M 3aKJIFOUEHHS;

yMEHUE NPUMEHSATh B MpOLecce MO3HAHUS TMOHATUA (IIPEIMETHbIE M METanpeIMETHHIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIOJIb3yeMble B XHMHH, IPEOOPa30BBIBATH MIHPOKO
IIpUMEHsIeMble B XMMHUHU MOJIEJIbHBIE TNPEACTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI 3JIEMEHTA),
XuMHueckas QopMmyjJa W ypaBHEHHE XHMHUYECKOM peakIUMu — TpU pelIeHudu Yy4eOHOo-
M03HABATEJIbHBIX 33/1a4, C YYETOM 3TUX MOJEIBHBIX IIPEACTABICHUN BBISBIATh U XapaKTEPU30BATh
CYIIECTBEHHBIE TPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKHUX PEaKIIHii,
BBISIBJIATH OOIME 3aKOHOMEPHOCTH, NPUYHMHHO-CIECTBEHHBIE CBS3M U NPOTUBOPEUHS B
M3y4aeMbIX MPOIECCaxX U SBJICHUSX.
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Ba3oBble ucciaenoBarejabLcKue NeicTBUA .

YMEHHE HCIIOJIH30BaTh IMOCTABICHHBIC BOIMPOCHI B KadyeCTBE HMHCTPYMEHTA IO3HAHUS, a
TaK)K€ B KAaueCTBE OCHOBHI s (OPMHUPOBAHHS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

MpUOOpETEeHUE OMbITa MO IJIAaHUPOBAHUIO, OpPraHM3alMM M TMPOBEACHUIO YYCHHUYECKUX
IKCIIEPUMEHTOB, YMEHUE HAOII0/IaTh 32 XOJIOM TPOIlecca, CAMOCTOSTEIbHO TIPOTHO3UPOBATh €T0
pe3ynbrat, (GopMyIUpOBaTh OOOOINEHHS W BBIBOJABI 1O pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHMs, COCTABIIATh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ nundopmanmeii:

YMEHHE BHIOMPATh, AHATTU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAITHIO PA3INYHBIX BUIOB U
dbopM TpecTaBICHHUS, MOTYIaeMYI0 U3 Pa3HBIX MCTOYHHUKOB (HAYyYHO-TIOMYJSpPHAs JIUTEpATypa
XUMHUYECKOTO COAEpKaHMs, CIIPaBOYHbIE MOCOOUSs, pecypchl IHTepHeTa), KpUTUYECKH OIICHUBATD
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHSATh PA3JIMIHBIE METOJIBI U 3aMPOCHI MPU TOUCKE B 0TOOpe MH(pOpMAUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JIJIsl BBITOJIHCHUS Y4EOHBIX M TIO3HABATEIBHBIX 3a7a4
OnpeAenEéHHOr0 THUIA, MPHOOpEeTEeHHE OmbITa B 00JacTU HCIONb30BaHMUS HHQPOPMAIIOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJaJ€HHUE KYJIbTYpOl aKTHBHOTO WCIOJB30BaHUS PA3IUYHBIX
MMOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTUMAIBHYIO (OPMY TIPEICTABICHUS
nHQOpPMAIMA W WUTIOCTPUPOBATH pEIIaeMbIe 3a/ladll HECIOXHBIMH CXEMaMH, JuarpaMmMmami,
npyrumu Gopmamu rpadUuKu U UX KOMOUHAIUSIMUY;

YMEHHE HCIIONIb30BaTh M AaHAIM3UPOBATh B IIpollecce Y4eOHON U UCClIe0BaTEeIbCKOM
NEeSATEIbHOCTH WH()OPMAIMIO O BIMSIHAH MTPOMBIIIJICHHOCTH, CEITLCKOTO XO3S1CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYKAIOMICH MPUPOTHON CPEIIBI.

KoMMmyHuKkaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ eliCTBHUS:

YMEHHs 3a/JaBaTh BOINPOCHl (B XOA€ Juanora W (WIM) JUCKYCCHU) TIO CYILIECTBY
oOcykmaeMol TeMbl, (OPMYIHpPOBaTH CBOM MPEIOKEHUS OTHOCHTEIHHO BBIMOJTHCHHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUSI TIPEACTABIATh MOTyYeHHbIE PEe3yabTaThl TO3HABATENLHOMN JIEATENHHOCTH B YCTHBIX
U THUCHMEHHBIX TEKCTax; JenaTh TMPE3CHTAIMI0 pPEe3yabTaTOB BBITIOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMbITa, JTA0OPATOPHOW paboTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIECTB, YY€OHOTO MTPOCKTA);

YMEHHSI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOHM MO3HABaTEeNbHON U
HCCIIEIOBATENILCKOM JIEATENHbHOCTH MPU PEIICHUH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE Yyu€Ta
OoOIMX WHTEPECOB M COTJACOBAHUS TMO3UIUN (0OCYXICHUS, OOMEH MHEHHUSMHU, «MO3TOBBIC
MITYPMBI», KOOPJHHAIAS COBMECTHBIX JIEHCTBUH, ONpejeliecHue KPUTEPHUEB 10 OIEHKE KavyecTBa
BBHITIOTHEHHOU PabOTHI U IpYTHE).

PeryisiTuBHbIE YHHBepPCaJbHbIE yUeOHbI€ AeiicTBUS:

YMEHHE CaMOCTOSITEIIHO OIPEACIATh IENH JIeATEIbHOCTH, TUIAHUPOBATh, OCYIICCTBIATD,
KOHTPOJIMPOBaTh W MPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOK JCSITEIHLHOCTH, BBIOUPATH
HauOosee 3P PeKTUBHBIE CTIOCOOBI pelIeHUs] y4eOHBIX U MO3HABATENBHBIX 332/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WIH KOPPEKTHUPOBATH MPEIOKEHHBIN aNTOPUTM JACHCTBHIA MPU BHITIOTHEHUH 33JaHUN
C y4€TOM TIOJNIyUYeHHUs HOBBIX 3HAaHUH 00 W3ydaeMbIX OOBEKTAaX — BEIISCTBAX M PEAKIUAX,
OLICHUBATh COOTBETCTBHE IOJIyUEHHOTO pe3yJibTaTa 3asBJICHHON LIeJM, YMEHHE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaraeMbIe B YCIIOBUH 3a/IaHUH.
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INPEAMETHBIE PE3YJIBTATbBI

B coctaBe mnpeaMETHBIX pe3ylbTaTOB II0 OCBOEHUIO 00S3aTENBHOIO COJEpYKaHUS,
YCTAHOBJICHHOTO JaHHOW (exepanpHOW pabodell MporpaMMoi, BBIICISIOT: OCBOCHHBIC
o0yJaroIMMHUCS. Hay4Hble€ 3HAHUS, YMEHMs M CHOCOOBI JeicTBui, crneuuduyeckue Uis
IpeaIMETHOM o06sacTu «XHUMHUsA», BHUIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS, €ro
MHTEPIpPETAINHU, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CHTYalLlUsX.

K konmy obyuenuss B 8 kJiacce mpeiMeTHBIE Pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH y OOYUAIOLIMXCS YMEHU:
PacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKHX IOHSITHI: aToM, MOJEKYJa, XUMUUYECKUN AJIEMEHT,
IIPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOJHOPOJHAs), BaJIEHTHOCTH,
OTHOCHUTEJIbHASL aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J0JsI XMMHUYECKOTO DJIEMEHTa B COCAMHEHUH, MOJIAPHBIA OO0BEM, OKCHJ, KHCJIOTA,
OCHOBaHHUE, COJb, D3JEKTPOOTPULATEIILHOCTb, CTENEHb OKUCICHHs, XUMHUYECKas PpeaKlus,
KJaccu(uKalus peakiuil: peakluu COeIUHEHUs, PEaKIMU PA3JIOKEHUs, PeaKlHH 3aMelleHUs,
peakuu 0OMeHa, 9K30- M SHAOTCPMHUCCKUE PEaKIUH, TEIIOBOK IPQEKT peakiyu, SApO aToMa,
AJIEKTPOHHBINA CIIOW aroma, aTOMHasi OpOWTallb, paguyc aromMa, XUMUYeCKas CBS3b, MOJISIPHAS H
HENoJIIpHasi KOBAJICHTHAs CBS3b, MOHHAs CBA3b, UOH, KaTHMOH, aHHOH, pacTBOp, MaccoBasi J0JIs
BellecTBa (IIPOLEHTHAs KOHLIEHTPALHsI) B pacTBOPE;
WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN M MPUMEHSTH 3TU HNOHATUS IIPU
OIMCAaHUU BEUIECTB U UX NIPEBPALLEHUN;
UCIOJb30BATh XUMHUYECKYIO CHUMBOJMKY JJIsI COCTaBJIE€HUS (OpPMYJ BEIIECTB U YpaBHEHUH
XUMHYECKHUX PEAKIIN;
OIIpeJIeNIATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTENEeHb OKHCIECHHUS
9JIEMEHTOB B OMHApHBIX COEJMHEHUSX, MPHUHAIICKHOCTh BEIIECTB K ONpEAEIEHHOMY Kiaccy
coeuHeHMH o popmynam, BUJ XUMUYECKON CBS3M (KOBAJICHTHAs M MOHHAs) B HEOPraHUYECKUX
COEIMHEHUSX;
packpsiBaTh cmbici llepuoanyeckoro 3akona [[. . Menaeneesa: 7eMOHCTpUPOBATh TOHUMAHUE
MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHMX JJIEMEHTOB OT HX IOJIOKEHHA B
[leproauueckoil cucTeMe, 3aKOHOB COXPaHEHUsSI MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaJipo;
ONMCHIBaTh W XapakTepusoBaTh TaOnuuHyro (opmy Ilepuoguueckoil cucTEMBl XUMHUYECKHX
AJIEMEHTOB: Pa3/InyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u «mobdounas noarpymnmna (b-
rpymna)», Majible U OOJbIINe TePUOo/bl, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE UMEIOTCA B TaOIHIIe
«Ilepnonnyeckas cucrema xumudeckux osnemeHToB JI. M. MeHnzaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsi sapa, ooiiee
YHCIIO 3JIEKTPOHOB U paclpeiesieHne X MO JIEKTPOHHBIM CIIOSM);
KJIacCU(UIIUPOBATh XUMHUECKUE 3JIEMEHThI, HEOPTaHMUECKUE BEIECTBA, XUMHUYECKUE pPEaKIUH
(M0 4KCITy ¥ COCTaBY yYacTBYIOIIUX B PEaKLUU BEIIECTB, MO TEIIIOBOMY 3D (PEKTy);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB PA3IMUYHBIX KIIACCOB,
MOATBEP:K/1asi ONMCAaHUE MTPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peakuuii;
MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAIIECHUN B PA3JINYHBIX YCIOBHSIX;
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BBIUHCIIATh OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTa 1Mo (opMmyjie COSAMHEHMs, MAacCOBYIO IOJIO BEIIecTBa B pPacTBOpE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKIuHy;
MIPUMEHATh OCHOBHBIE OINEpPALlMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eHre, CUCTEMATH3AIHIO, KJIacCU(UKAIUIO, BBISIBICHNUE MPUYNHHO-CIIECCTBEHHBIX CBSI3EH —
JUIS WU3Y4YEHUs] CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-HAayYHbIE€ METOJIbI
MO3HAHUS — HAOJI0/IEHUE, U3MEPEHNE, MOJICIMPOBAHUE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);
ClIeZIOBaTh IMpaBHJIaM MOJb30BaHUA XMMHUYECKOH MOCynoi M 1abopaTOpHBIM 000pylOBaHHEM, a
Tak)Ke MpaBWiiaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSMH MO BBIIOJTHEHHUIO
71a00PaTOPHBIX XUMHUYECKHUX OIBITOB IO IMOJIYYEHHIO M COOMpaHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJla M KHCIOpOJia), MPUTOTOBJIECHUIO PACTBOPOB C OMNPEIEIEHHON MAacCOBOM 0jeit
pacTBOpEHHOrO0 BEUIECTBA, IUIAHUPOBATb U IMPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI 110
pacrmo3HaBaHUIO PACTBOPOB IIEJNOYEH M KHUCIOT C TOMOUIbI0 HHIUKATOpOB (JIaKMYC,
benondranenH, METUIOPAHK U IPYTHE).

K xonmy obydenust B 9 kjiacce mpeiMeTHBIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHIA:
PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX IMOHSITHNA: XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, AaHUOH, [POCTOE  BELIECTBO,  CIO0XHOE  BELIECTBO,  BAJIEHTHOCTb,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peakUus, XUMHUYECKas CBs3b,
TEIUIOBOU 3(PQEKT peakuuu, MOJIb, MOJSAPHBIA 00BEM, PACTBOP, IIEKTPOIHUTHI, HEIIEKTPOJIUTHI,
NEKTPOJIUTUYECKAsT JUCCOLMAIUs, pEaKUUd HOHHOro OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, 0OpaTUMBbIe U HEOOPATUMbIE PEAKIIMH, OKUCIUTENIbHO-BOCCTAHOBUTENIbHbIE PEAKIINH,
OKHCIIUTEb, BOCCTAHOBMUTENb, OKHCICHME U BOCCTAHOBJIEHHE, aNIOTPOIUs, aM(OTEPHOCTb,
XUMHYecKas CBA3b (KOBAJIEHTHAs, WOHHAs, METAlJIMUecKas), KpUCTaJUIMYecKas peméTka,
KOppO3us METaJlJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKIUH, MpeneiabHO JOMyCTHUMAs
koHueHnTpauus 11K Beniectsa;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN M MPUMEHSTHh 3TU MOHATUS NPU
OIMCAaHUU BELIECTB U UX NPEBPALLEHUN;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBJIeHUS (OpMyJ BEIIECTB U YypaBHEHHI
XUMHYECKHUX PEAKIIN;
OTpEeAENATh BAJEHTHOCTh W CTENEHb OKHUCIEHHUS XUMHUYECKHX DJJEMEHTOB B COCIMHEHMSIX
Pa3IMYHOIO COCTaBa, NPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEIUHEHHWM 10
¢dbopmynaM, BUJ XMMHUYECKOH CBSI3U (KOBaJICHTHAsi, MOHHAs, METAINIMUECKasi) B HEOPraHMYECKUX
COEMHEHMX, 3apsj] HMOHa MO0 XHMMHUYECKOW (opmyrne, xapakrep cpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUN, THUI KPUCTAINTINYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbich [lepmoamyeckoro 3akona [[. M. MengeneeBa W JAEMOHCTPUPOBATH €r0
MOHMMAaHME: OIHUCHIBaTh M XapaKTepH30BaTh TabnuuHyio ¢(opmy Ilepuonnyeckoil cucTemsl
XUMHAYECKHX AJIEMEHTOB: Pa3liMyaTh MOHATHS «TJIaBHas MoArpynmna (A-rpymma)» U «mmododHas
noarpynna (b-rpynna)», manble ¥ Oonblliie NEPUOABI, COOTHOCUTH O0O3HAYEHHs, KOTOpbIE
UMEIOTCS B MEpPUOJUYECKOW TaliuIle, C YHCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsa] sSApa, O0IIee YUCIIO SJIEKTPOHOB U paclipe/iesieHHe UX M0
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB JIEMEHTOB U
X COEIMHEHUH B Ipejienax MallbIX NEPUOAOB M IVIABHBIX NOAIPYHN € YYETOM CTPOEHHS HUX
aTOMOB;
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KJ1acCU(UIIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPTaHMUECKUE BEIECTBA, XUMHUECKUE PEaKIUH
(1o 4MCIly U COCTaBYy Y4aCTBYIOLIUX B PEAKLIMU BEIIECTB, 110 TEIUIOBOMY 3((EKTy, IO U3MEHEHHIO
CTENEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMMChIBaTh) oOHIME M crneuu(pUuYeckue XUMHUYECKHE CBOMCTBA IPOCTBIX H
CJIOKHBIX BEIIECTB, MOATBEPXkKAAsi ONUCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

COCTABJISITh YPABHEHHUSI DJIEKTPOJIMTHYECKON TUCCOLUALUU KHUCIIOT, IIEI0YEed U COJIeH, IIOJHBIE U
COKpaIEHHBIC yYpPaBHEHHUs PEAKIMii MOHHOTO OOMEHAa, YPaBHEHHS PEaKIUil, MOATBEPKIAIOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BEIIECTBAMH PA3JIMYHbIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTb OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUN IIOCPEACTBOM COCTABJICHUS
JIEKTPOHHOTO OajaHca 3TUX PEAKIIMMT;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IPOTEKaHUs
XMMHMYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCUTEIIBHYK0 MOJIEKYJSIPHYIO M MOJIIPDHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOro 3JeMeHTa 1o (opMyie COECIUHEHMs, MACCOBYIO JIOJIIO BEIleCTBa B PacTBOpE,
IIPOBOJUTH PACYETHI II0 YPABHEHHUIO XUMUYECKOUN pPEaKIH;

coOJroIaTh MpaBWiia MOJIb30BAHUS XMMHYECKOH MOCyAoH M J1abopaTopHBIM 000pylOBaHHUEM, a
TaK)Ke IpaBuUiia OOpalleHUs] ¢ BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OINBITOB IO MOJYYEHUIO M COOUMPAHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa 1 yriaeKuciIoro rasa);

IIPOBOAUTH  PEAKUUH, IOATBEPKAAIOIME KAueCTBEHHBIM COCTaB  pa3jIMYHbIX  BEILIECTB:
pacro3HaBaTh OINBITHBIM NYTEM XJIOpUA-, OpoMHI-, MOIUA-, KapOoHat-, docdar-, cuimkar-,
cyab(aT-, THAPOKCUA-NOHBI, KATUOHBI aMMOHHUS U MOHBI U3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX paCTBOpPAaxX HEOPraHWYECKHUX BEILECTB;

IIPUMEHATh OCHOBHBIE OINEPALIMHA MBICIUTEIBHON NEATEIbHOCTH — aHAIW3 U CHHTE3, CPaBHEHHUE,
0000111eHIe, CUCTEMATH3alUI0, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3€H — JUIsl U3y4YEHMs
CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIHI, €CTECTBEHHO-HAYYHbIE METOJbl IIO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETIMPOBAHNE, SKCIIEPUMEHT (PEatbHbII U MBICIIEHHBIN).

17



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoanuecTBo 4acoB
/i HanmeHnoBaHue pa3aeioB U TeM K n
HTPOJIbHBI aKTHYeCcK
nporpaMmbl Beero OHTPOJI e p ecKue
padoThI padoThI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe PecypChl

Pasznen 1. HepBonaqanLHMe XUMHUYECCKHUEC TTIOHATUSA

Xumus — BaxkHas 001acTh

11 . 5 9 bubnunoreka LIOK
' CCTCCTBOIMANHA 1 TIPAKTIHACCKOH https://m.edsoo.ru/7f41837c
JEATEILHOCTH YeIOBEKa
BemecTBa 1 xuMmudeckue bubnnorexa [IOK
12 15 1
peakuuu https://m.edso0.ru/7f41837c
Wroro no pazneny 20
Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHNYECKUX BelleCTB
21 Boznyx. Kucnopon. [Toustue 06 6 bu6nmorexa LIOK
' OKCHJIaX https://m.edso0o.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax u bubnnorexa [JOK
2.2 8 1
COJISIX https://m.edso0.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitie 06 5 1 1 bubmuoreka [IOK
' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACChI 11 1 1 bubmmoreka [IOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30
Pa3nen 3. [lepnoanueckuii 3axon u Ilepuoauyeckas cucreMa xumudecknx 3j1emeHToB /I. . MenaeneeBa.
Ctpoenne atoMoB. XuMuueckasi cBsizb. OKUCINTEIbHO-BOCCTAHOBUTE/ILHbIE PeaKIUU
[Teproanyaeckwnii 3aK0H U BuGmiorexa LIOK
3.1  Tlepuoamueckas cucrema 7

XUMHYECKHUX d1eMeHTOoB JI. 1.

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MenaeneeBa. CtpoeHue aToma

Xumudeckas CBI3b.

bubnunoreka LIOK

32 Oxucmurensio- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIILHEIC pCaKHI/II/I
15 bubnunorexa LIOK
Hroro mo pasnery hitps://m.eds0o.ru/7f41837¢
P 3 bubnunoreka LIOK
C3CPBHOC BpeMil https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM Kourpoabusie TpaxTaueckue (undposbie)
n/n NMPOrpaMmblI Bcero P 6 o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakul
11 IToBTOpenue u yrirybiaeHne 3HaHU OCHOBHBIX 5 1 bubnuorexa [IOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 4 bubnuoreka [IOK
' peaxiuit https://m.edso0o.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUALIHS. 8 1 1 bu6nmoreka LIOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszeny 17
Paznen 2. HeMeTa/JIBI M X COeAUHEHUSA
21 OO61mas xapakTepruCcTHKa XUMUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
- Ob6mas Xap&\l;(lTAepI/ICTI/IKa XgMI/ILIeCK.I‘/IX ; Bu6mmorexa [IOK
' DJIEMEHTOB TPYITHEL. T.epa i e https://m.edso0.ru/7f41a636
COEJIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
bubmmoteka IIOK
2.3 - 7 1
PACMEHTOB VA-TpYIIIEL A3OT, $ocdop u nx https://m.edsoo.ru/7f41a636
COEJIMHEHUS
)4 Siﬁaﬂ Xap?{C/IXPHCTHKa X{/I/MI/ILICCKI/IX } 6 . , Bu6mmotexa IJOK
' JICMCHTOB FPYITHBL. STTIEPOL H KPEMHIH https://m.edsoo.ru/7f41a636
U UX COEJIMHEHUS
Hroro no pazgeny 25

3.1

Pa3zgen 3. Mera/iIbI M MX COeIMHEHUS

OO01me CBOMCTBA METAJLIOB

4

but6mmorekxa [IOK
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3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS

Hroro no pazneny

16 1

20

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

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

Pasznen 4. Xumus 1 OKpysKamomas cpeaa
41 B 3 bu6nmoreka [IOK
. €IIeCTBA U MaTEPHUAJIbI B KU3HU YEIOBEKA https://m.eds00.ru/7f41a636
Htoro no paznemny 3
p 3 bubnuoreka [{OK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
68 4

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoanyecTBo 4acosB

DJIeKTPOHHbBbIE
Hara uugposbie
Ne n/m Tema ypoka Beero KOHT%OJILHLIG HpaKTﬁuquKue a— 0Bpa3oBATETBHbIC
padoThl padoThbI pecypee
[Ipenmer xumuu. Poiap XuMuu B )KU3HU bubnnoreka [JOK
! yenoBeka. Tena u BenecTna. 1 04.09.2023 https://m.edsoo.ru/ff0d210c
5 I 1 07.09.2023  bubmuoreka [JOK
OHSTHE O METOJaX IMO3HAHUS B XUMHUH https://m.edsoo.ru/ffod227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 11.09.2023  bubmmoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrtele BemecTBa U cMecu. CiocoObl 14.09.2023 @ bubamorexa [JOK
4 . 1
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
: HpaKTUI/IquKa;I pabota Ne 2 «Pa3nenenue . 18.09.2023  Bubmorexa IJOK
enmecel (HavaHMepe oHmeTIn https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COJH)»
6 A 1 21.09.2023 bubmmorexa [IOK
TOMBI H MOCKyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYeCcKUe dJIEMEHTHI. 3HAKH 1 25.09.2023  bubmmoreka [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 n 1 28.09.2023  bubmmoreka [JOK
POCTBIC 1 CHOMTIHIC BEIIECTRA https://m.edsoo.ru/ff0d2a6c
bu6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 05.10.2023 nosmoreka I

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

10 X B 09.10.2023  bubmuoreka [JOK
MMmecKas Gopmya. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX DJIEMEHTOB

1 OTHOcHuTeNnLHAsA aTOMHAas Macca. 12.10.2023  bubnmoreka IIOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 1011 XUMAYECKOTO JIEMEHTA B 16.10.2023 = bubnmoreka [JOK
COCIMHCHHUH https://m.edsoo.ru/ff0d350c

13 KomunuecTBo BemecTBa. Moib. MossipHas 19.10.2023  bubmmoreka [IOK
macca https://m.edsoo.ru/ff0d5230

14 dusnueckre U XUMUYECKHE SIBIIEHHUS. 23.10.2023  buGmuoreka [IOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa

15 [Tpu3Haku U yCIOBHS MPOTEKAHUS 26.10.2023  bubmuoreka [IOK
XUMHUYECKUX PeaKiui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK

16 06.11.2023
XUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88

. BrerunciieHus: KoJIMuecTBa, MacChl 09.11.2023  Bubmiorexa IIOK
BEMECTBA 1O YPABHEHIIM XHMITHECKIX https://m.edso0.ru/ff0d5708
peakuui

18 Knaccudukanus XuMHUECKUX peakiui 13112023  Bubmnorexa ITOK
(Coe/MHEHIA, PASTIOAEHNS, 3AMEIICHH, https://m.eds00.ru/ff0d3f34
oOMeHa)

19 M. B. .HOMOHOCO]:) 6— 6y‘IéHLII71- 16.11.2023  BuGmnorexa [IOK
DHIMIIIOTIEAHCT. 1700 HjeHHe 1 https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIisl 3HAHUI

20 Kontponbnas padota Nel o teme 20.11.2023  bubmmoreka IJOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa. 93112023  Bubmmorexa ITOK

21 Kucmopom — 3JI€MEHT M ITPOCTOe

BemiecTso. O30H

https://m.edsoo.ru/ff0d448e
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dusnueckre U XUMUYECKHIE CBOMCTBA

27.11.2023  bubmmoreka IIOK
22 KHCJIODOZA (PeaKiiii OKUCICHN, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax T '
CriocoOBbI MoTy4eHHst KHCIOPOaa B 30.11.2023  BuGmiorexa IIOK
23 1a00paTOPUH U MPOMBIIUIEHHOCTH. B https://m.edsoo.ru/f0d497a
[IpumMeneHnue kucioposa T '
TennoBoii 3 PeKT XMMUIECKOIN peaKIuu,
24 MOHSATHE O TEPMOXMMHUYECKOM YPaBHECHUU 04.12.2023 bubmoreia LOK
p P : https://m.eds00.ru/ff0d4790
9K30- U SHJOTEPMUYECCKHUX PEAKIUIX
25 TomnuBo (HedTh, Yroib U MeTaH). 07122023  Bubmmorexa LIOK
3arpsi3HEHUE BO3]lyXa, CIIOCOOKI €T0 T _
HpeoTBpaIIeHNs https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padbora Ne 3 mo Teme 11122023  Bubmiorexa LIOK
26 «ITomyuenue u cobupanue KUciIopoa, T https://m.edsoo.ru/f0d4ae?
U3Y4YE€HHE €ro CBOMCTBY " '
27 Bomopon — anement u npoctoe 14.12.2023  bubmmoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
8 dusnyeckre ¥ XUMHUIECKHE CBOMCTBA 18.12.2023 = bubamorexa [JOK
Bonopona. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 o & 0 KIHCTOTAX I CO 21.12.2023  bubmmorexa [IOK
HSATHE O KHCIIOTAX M COJISIX
https://m.edso0.ru/ff0d50d2
30 CrniocoOsI osTydeHus BOAOPOa B 25.12.2023  bubmmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 o Teme 98122023  Bubmnorexa [IOK
31 «[Tomyuenue u cobupanue BoopoJa, T https://m.edsoo.ru/ff0d4f42
W3y4YeHHUE €r0 CBONCTBY T '
bubnuorexa [JOK
32 Mousipabiit 006EM ra30B. 3akoH ABOTaIpo 11.01.2024 h tPtIsz'I/I;ImTe(;;ogru IF0d5426
23 Brruncienus o0néMa, KOJIM4ecTBa 15.01.2024  Bubmiorexa [IOK

BEI[ECTBA ra3a Mo ero U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

https://m.edsoo.ru/ff0d55a0
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Brruncienus o05EMOB ra3oB MO

34 18.01.2024  bubnmoreka IIOK
YDABHCHITIO PEAKII Ha OCHOBE 3aKOHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHI I'a30B

35 duznyeckre 1 XUMHYECKHE CBOICTBA 22.01.2024  bubmmoreka IIOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanui. ITonsatue 00 25.01.2024  bubmumoreka IIOK

36
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2

- Bopa xak pactBoputens. Hal(\l/}nII_HGHHBIe u 99.01.2024  BuGmnorexa [IOK
HEHACBIIIEHHBIE pacTBOPHL. MaccoBas https://m.edso0.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o teme

38 «IIpuroroBnenne pacTBOPOB C 01.02.2024 bubnuorexa [JOK
OIpeAeEHHON MaCcCOBOM JIOJICH T https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILIECTBAY

39 Kontponbnas padota No2 o teme 05.02.2024  bubmunoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Okcupl: cocTaB, KJIacCupUKaIus, 08.02.2024  bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

n [TonydyeHune 1 XuMHYECKHE CBOMCTBA 12.02.2024  Bubmiorexa [IOK
KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHus: cOCTaB, KiIacCU(pUKAIHS, 15.02.2024  bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA 19.02.2024  bubmmorexa [IOK

43 .

OCHOBaHUM https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: coctas, KinaccuduKarus, 22.02.2024  bubmmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA 26.02.2024  bubmmoreka [JOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI

29.02.2024

bubmuorexa [JOK

46
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue

47 AKCIIEPUMEHTAJIBLHBIX 3a7a4 110 TeMe 04.03.2024 bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )

48 ['eneTnueckas CBsI3b MEXKIy KilaccaMmu 07.03.2024  bubmuoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
KonTponbnas padota Ne3 mo teme Bu6 OK

49 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 11.03.2024 " J.H/IOTGKa i
- https://m.edsoo.ru/00ad9ela

bub OK

50 O06o001eHNe U cCUCTEMATU3alMs 3HAaHUN 14.03.2024 " J_IHOTeKa 1

https://m.edso00.ru/00ad9ch2
[lepBbie NOMBITKY KIAaCCHPUKAIIUN Bu6 OK

ol XMMHYECKHUX 3J1eMEHTOB. [ToHsTHE O 25.03.2024 " J.IHOTeKa I
IPYIIIAX CXOMHKIX JICMCHTOB https://m.edsoo.ru/00ad9ffa
Ilepnonnueckuit 3akoH u Ilepuonnueckas Bu6 OK

52 CHCTEMA XUMHYECKUX d1eMenToB 1. . 28.03.2024 " J.H/IOTeKa R
Memneneena https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
1.04.2024

53 Tleprozst, rpymItLl, HOATPYITH 01.04.20 https://m.edsoo.ru/00ada52c

54 Crpoenne atomoB. COCTaB aTOMHBIX SIJIED. 04.04.2024  bubmuotexa [JOK
N3otomsr https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YEeK Bu6 OK

55 atoMoB dieMeHToB [leproauaeckoii 08.04.2024 " J_H/IOTeKa I
cucremb JT. . Menzieneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuKa XUMHIECKOTO DJIEMEHTA Bu6 OK

56 I10 €ro noJiokeHuto B [lepnonnueckoi 11.04.2024 " J_H/IOTeKa I
cucreme JI M. Mengeneera https://m.edsoo.ru/00ada824

57 3navenue [lepuoauyeckoro 3akoHa s 15.04.2024  bubmmorexa [IOK

pa3BuTHUA HayKu U npaktuku. . 1.

https://m.edsoo.ru/00ada96e
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MenaeneeB — y4€HbIN, IEAror u
rpaKJIaHUH

DNEeKTPOOTPULIATEILHOCTh ATOMOB 18.04.2024  bubmmoreka [JOK
58 1
XAUMHYECKHUX DJIECMEHTOB https://m.edsoo.ru/00adaab8
59 " 1 22.04.2024  bubmmoreka [JOK
OHHAT XHMHIHECKA CBASH https://m.edsoo.ru/00adac34
KoBanentHas nossipHas XuMuueckas bu6muorexa LHOK
60 CBSI3b 1 25.04.2024  https://m.edsoo.ru/00adaab8
KoBasieHTHast HENOsIpHAs XUMHUYECKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
61 Crenenp okuciaeHus. OKHCIUTEIN U 1 02.05.2024 https://m.edsoo.ru/00adae28
BOCCTaHOBUTCIIH. bu6mmorexa [IOK
https://m.edsoo.ru/00adb076
62 OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIC 1 16.05.2024  bubmmorexa [IOK
peakuuu https://m.edso0.ru/00adb076
63 KonTponbnas pabota Ne4 mo teme 1 20.05.2024  bubmmoreka [JOK
«CtpoeHue aroma. XUMUYECKasI CBSI3b https://m.edso0o.ru/00adb486
bu6mmoreka [JOK
64 PesepubIiil ypok. O600611eHIE 1 1 23.05.2024 @ https://m.edsoo.ru/00adb33c
cucTeMaTu3anus 3HaHU1 bubnuoteka [JOK
https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 64

[NPOT'PAMME
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9 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbBbIE
ara ungpoBbie
Ne i/ Tema ypoka KonTpoabubie IIpakTuuyeckue A p
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 04.09.2023 bubnmoreka [JOK
XHMHYECKUX d1eMeHToB /I, 1. https://m.edsoo.ru/00adb59e
MeneneeBa

, 3aK9HOM€pHOCTI/I B U3MEHEHUU . 07.092023  Bubmiorexa [IOK
CBOMCTE XHMITACCKHX SJICMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanys 1 HOMEHKIATypa 1 11.09.2023 = bubimoreka IIOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKOH CBA3U U THUIIBI 1 14.09.2023 = bubanorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
K 6ota Nel

OHTpOJIbHAs padoTa no Teme 18.09.2023

S «IToBTOpEHHE U yriTyOJIeHHE 3HAHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

6 Knaccudukanms xumuaecknx 1 21.09.2023 @ bubGmmoreka I[IOK
peaKuunii o pa3IM4YHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0

; [TonsiTue (1)_[ CKOPOCTU XUMUYECKOMN . 95002023  BuGmioreka [JOK
PCAKIIITH. TIOFLITHE O TOMOTCHHDIX 1 https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEaKIMIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 @DaKTOpBI, BIUSAIOLINAE HA CKOPOCTh 1 28.09.2023 @ bubOmmoreka I[IOK
XMMHYECKON PEAKIIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKuCIUTENTbHO-BOCCTAHOBUTEILHBIC 1 05.10.2023 bubnnorexa [JOK
peakuuun https://m.edsoo.ru/00adcade
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Teopust 3IEKTPOTUTUUECKOIN

10 C 5 09.10.2023 @ bubGmmoreka I[IOK
auccounanuu. CHIIbHBIC U C1a0bIC https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI

11 " . 12.10.2023  bubmmoreka I[IOK

OHHDIC YPABHCHI peaiiini https://m.eds00.ru/00add448

L XI/IMI/IquKUI/Ie CBOICTBA KUCJIOT U } 16.10.2023  Bubmuoreka [IOK
OCHOBAIH B CBETE NPEACTABICHHHI https://m.edsoo.ru/00add5d8
00 PIEKTPOJUTUYECKON JUCCOIHAITTT

13 XuUMUYeCKue C?O%CTBa CoJICH B CBETE 10102023  Bubmorexa LIOK
TPCICTABIICHHIH 00 https://m.edso0.ru/00add8b2
AICKTPOJUTUYECKON JUCCOIHAITIT

14 . . 23.10.2023  bubmuoreka [JOK

OHATHE O THAPOIH3E COJCH https://m.edsoo0.ru/00add9d4

15 O06o001IcHNE U CHCTEMATH3ALIHS 26.10.2023  bubmuoreka [JOK
3HaHUH https://m.edsoo.ru/00addd12

6 Hgaxmqecxas{ pabora Ne 1. 06.11 2023 Bu6nuorexa LIOK
(TCIICHHE IRCIEPHMEHTATHHBIX o https://m.edsoo.ru/00addbfa
3a1a49»

. Ké)HTpOJ'ILHa}I pabota Ne2 o teme 09.11.2023  BuGmmoreka [IOK
«DNEKTPOIUTUUECKAS TUCCOIIHALTHS. https://m.edsoo.ru/00addec0
XUMUYECKUE PEaKIuy B PACTBOPAxX»

s 2611121;1 XapaKTepHCTHKA FaloreHOB. 13112023  Bubmaorexa LIOK

HMHUYECKHE CBOMCTBA Ha MMPUMEPE https://m.edsoo.ru/00addfe2
XJIopa

19 XII0pOBOAOPOL. ?OJ‘IHHEUI KHCJIOTA, 16.11.2023 Bu6morexa [IOK
XHMITHCCKIE CBOHCTEA, HOLYHCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IIpakTruyeckas padora Ne 2 o Teme

y 20.11.2023  bubmmorexa LIOK

20 «ITomydeHune CONSHON KMCIIOTHI,

H3y4YECHUE €€ CBOKCTBY»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM

21 - 23.11.2023 @ bubmmoreka IIOK
XMMITACCKHX PEAKIUTH, CCIH OMIH 13 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE

29 OO6m1ast XxapakTepucTHKa JIEMEHTOB 27.11.2023 @ butbmmoreka I[IOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.

23 HaxosxaeHue cepol 1 €€ COeMHEHU I 30.11.2023  bubmmoreka [JOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoopo/i, CTpoeHue, } 04.12.2023 bubnnoreka [JOK
(hU3MYECKre U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

- Oxkcunbl cepsl. CepHas kncnora, 07122023  Bubmaorexa [IOK
(dbu3nUecKre U XUMUYECKUE CBOMCTBA, https://m.edso0.ru/00adea28
MIPUMEHEHUE
XHAMHMYECKHUE PEAKLMH, JIEKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 MOJTYYEHUSI CEPHOM KUCIIOTHI. 11.12.2023 @ bubmuoreka [JOK
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleH cpelibl COETUHEHUSIMU
cepbl

27 Brruncienne MaccoBOM 4O BBIXO/a 14.12.2023  bubmuoreka [{OK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO1mas xapakTeprCcTUKa SJIEMEHTOB

28 V A-rpynibl. A30T, paclipoCTpaHEHHE 18.12.2023 @ bubmuoreka [JOK
B IIpUpoze, Gpu3ndeckue u https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOMCTBA

2 AMMHaK, ero Q)Hinqecxne nu 91122023  Bubmaorexa [OK
XHMITACCITE CBOMCTRA, TOTYHCHUE 1 https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padbora Ne 3 o Teme

2512.2023  bubmmoreka I[IOK

30 «[TonmyueHne aMMHaKa, U3y4eHre ero

CBOWCTB»

https://m.edso0.ru/00adf180
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31 A3oTHas Kuciora, e€ Gpu3nvdecKkue u 28.12.2023 @ bubmmoreka I[IOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
AMMOHHS B KAUECTBE MIHEPATILHBIX Bu6uorexa LIOK

32 ynobpemuii. Xummeckoe 11012024 1 ios-/im.edsoo.ru/o0adfs18
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHCHMSIMU a30Ta

3 foctommn renom, (et 15012024 Budmmorera LIOK

N https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHUE
Hcnons3oBanue pocdaros B

34 KaueCTBE MHUHEPATBHBIX YIOOpEHUH. 18.01.2024  bubmmoreka [IOK
3arpsi3HEeHUEe IPUPOIHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu

35 3{7;3;2;);’ gﬁiﬂ%ﬁi&?ﬁiﬁiﬁqewne 22012024 bubmmorera LIOK

< ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunsl yriaepona, ux Gpu3nveckue u

36 XHMHYECKHE CBOMCTBA. 25.01.2024  bubmmoreka [IOK
DKOJIOTHYECKHUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuIoM yriepoaa (1V)

37 VronabHas KUCIOTA U €€ COJU 29.01.2024  bubmmorexa LIOK

https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas pabora Ne 4 o Teme

38 "[TonyueHne yriaekucioro rasa. 01.02.2024 bubnuoreka [IOK
KavecTBeHHast peakiys Ha kKapOOHaT- https://m.edso0o.ru/00ae027e
noH"

3 opmmmmccnm nemeemmin o 05022024 Bubimorexa LIOK

https://m.edso0.ru/00ae054e
COCIMHECHHSX YTIIepo/ia
. 08.02.2024  bubGmmoreka I[IOK
40 KpemHuuii u ero coenHeHust

https://m.edso0.ru/00ae080a
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[IpakTrueckas padota Ne 5. Permenue

a1 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe 12.02.2024  bubmmoreka [JOK
«BaxxHeume HeMeTalIbl M UX https://m.edsoo.ru/00ae0bf2
COCIMHCHMS
KonrtponsHast padora Ne3 o reme

42 «BaxHele HeMeTauIbl U UX 15.02.2024 ~ bubmiorexa [JOK
P——— https://m.edso0.ru/00ae0e18
OO01mmas xapakTepruCcTHKa XUMUIECKIX
3JICMEHTOB — METAJLJIOB.

43 Merannuueckas CBI3b U 19.02.2024  bubmmoreka [IOK
MeTaJInYecKas KpucTayinyeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METAILJIOB
XHUMUYECKUE CBOKMCTBA METAJLJIOB.

a4 DIEKTPOXUMHIECKHH P 22.02.2024  bubamorexa LIOK
HANPSIKEHTH METAIIOR https://m.edso00.ru/00ae1156
O61ue cnocoObl MOTydeHHs
MeTainoB. CruiaBel. BerauciaeHus mo

bu6mmoreka [IOK

45 YPaBHEHUSIM XUMUYECKUX PEAKIUH, 26.02.2024 h tI:sz'I/I;ImTegsogru 100261156
€CJIM OJIUH U3 PEAreHTOB COACPKUT — :
MIPUMECH

46 [TonsATHE O KOPPO3UH METAIIOB 29.02.2024  bubanorexa LIOK

https://m.edso0.ru/00ae1278
bu6mmoreka [IOK

47 4.03.2024
Ienotrere Merabi 04.03.20 https://m.edso0.ru/00ae14b2

48 Okcubl ¥ THAPOKCUIBI HATPUS U 07.03.2024  bubGmmoreka [IOK
KaJus https://m.edso0.ru/00ae14b2

49 Ilenoyno3eMeabHbIe METaJIbI — 11.03.2024  bubmmoreka [JOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ae15e8

bu6mmoreka [IOK

50 BakHeiime coeJUHEHNS Kb 14.03.2024 nonmoreka L

https://m.edsoo.ru/00ael15e8
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O0001IeHre U cUCTeEMaTU3 AU

25.03.2024

51 .
3HAHUM
52 JKEcTKoCTh BOMBI U CIIOCOOBI €€ 28.03.2024  bubmmoreka [IOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
3 ‘ljl}ﬁa}.}cmqecxas{ pabota Ne 6 o Teme 01082004 Bumorexa LIOK
eCTKOCTI’,,BOHH H MCTOJIBI c¢ o https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 A . 04.04.2024  bubGmmoreka [IOK
THOMHHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIC CBOICTBA OKCHJIA U 08.04.2024  bubmuoreka [JOK
TUIPOKCUIA https://m.edso0.ru/00aelc64
56 K 11.04.2024  bubmuoreka [JOK
1eso https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJIH Keje3a 15.04.2024 @ bubmuoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3 AT 18.04.2024
3HAHUH
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME 22.04.2024  bubauorexa ITOK
«BakHeHIme MeTajbl U UX https://m.edso0.ru/00ae3de8
COCIUHCHHMS
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3
60 peareHToB J1aH B U30BITKE UITU 2504.2024  bubmmoreka [JOK
COCPKUT mpuUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH JOJH BBIX0JIa MPOAYKTA
peaxknuu
61 O6O6HVIGHI/Ie 1 CHCTEMaTH3aIIH 02.05.2024
3HAHUH
62 KonrtponsHas padora Ne4 o reme 16.05.2024

«BaxxnaeIme MeTayuIbl U X
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COCAUHCHUA»

BemectBa u maTepuaisl B 20.05.2024  butGmmoreka I[IOK
63 . 1
IMOBCEAHEBHOM XU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
y XI/IMI/I‘ICCKOCUBan}ISHell)-II/Ie . 93052024  BuGmuorexa IIOK
OKPYIKATOTICH CPE/BL. FOTb XHIMIH B https://m.eds00.ru/00ae4270
pEIICHUH YKOJIOTHYECKUX TIPOOIIEM.
OBILIEE KOJIMYECTBO YACOB I10 64

[NPOT'PAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,AKiHOHEpHOE
obmectBo «M3narensctBo «lIpocBenienne»

* Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.,AKiHOHEpHOE
obmectBo «M3narenscTBo «lIpocBemenne»

tabmupl: [leproanueckas cuctema xumMudeckux 3inemenToB Jl. . MenneneeBa, Tabnuna
PAcTBOPUMOCTH, JIEKTPOXUMHUYECKUH sl HANIPSKEHUSIMETAIIIOB.

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.- Peanu3anusa-TpeOoBaHmii-
@®I'OC-ocHOBHOT0-0011Ier0-00pa3oBanus.- Meroaudeckoe-mocodue-1si-yuuress.pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UMHTEPHET

https://educont.ru/?utm source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
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