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IosicHUTeALHAA 3aNMUCKA

MporpaMma haky/nibTaTUBHOI 0 Kypca «3aHUmate/ibHas XUMUs» NpeHasHauyeHa Ans yqalmxcsa 7 Knaccos
MBOY «Mwuwwenesckad COLL Ne19»

MporpamMma (pakynbTaTBa MO XUMWM [LNA 7 KNacCOB COCTaB/ieHa Ha OCHoBe defepasibHOro
rocyfiapCTBeHHOro obpasoBarte/ibHOro CTaH4apTa OCHOBHOI0 06LLero 06pasoBaHus, nporpammsl no xmmum O.
C. lNabpuensHa (O. C. abpuensH, N. B. AkcéHosa, . I'. OcTpoymoB «IMpumepHas nporpaMma Kypca Xvmum
Ans 7 knacca» - M. : MpoceeleHne, 2021). a Takxe Ha OCHOBe (pefiepasibHO paboyeit NporpaMmbl BOCMTaHUA
M C YY4ETOM KOHLENUUW npenofaBaHnsi y4ebHOro npegmeTa «XuMusi» B 06pa3oBaTe/lbHbIX OpraHm3aLmsax
Poccuiickoi ®efepayun.

AKTYanbHOCTb MpOrpamMmmMbl «3aHUMaTeNbHas XUMUS» 3aK/OHMaeTCs B TOM, YTO OHa MpefdycmaTpuBaeT
LieNieHanpas/ieHHOe Yrny6/1eHne OCHOBHbLIX XUMUYECKMX MOHATUIA, NOMYYEHHbIX AETbMI Ha YpOKax 61onoruu,
reorpauu, MHpopmaTnkKn. Kpome TeopeTUyecKnX 3HaHWIM, NPaKTUYECKNX YMEHWUIA N HABbIKOB
y yyalmxca popMmpyroTCa No3HaBaTe lbHble NHTEPECHI.

HoBu3Ha nporpammbl COCTOMT B TOM, YTO MporpaMMa He CTaBUT LE/blo 00ydYeHue XuMun, ee
npefHasHayeHne 3avHTepecoBaTb Yy4yallMxcs, AaTb MOHATb, YTO B XXWU3HWU MPUXOAUTCHA BbIMOMHATL MHOMO
(hYHKUMIA, He CBA3AHHbIX C OCHOBHOM CMeuuaibHOCTBI0 Y MOHUMaHNE XUMUYECKUX ABNIEHWIA, C KOTOPbIMU Mbl
CTa/IKMBaEMCS B NOBCEAHEBHOM XM3HW, MOXET NMPUHECTU TOMbKO MONb3Y.

OG6HOB/NEHMe LUKOMBHOIO 06pa3oBaHWsi, B TOM 4MC/le XMMWYECKOro, HampaeneHOo Ha Cco3jaHue
ONTUMa/IbHbIX YCMOBWUIA AN YAOBNETBOPEHWUA MOTPEGHOCTEN KaXAOro y4yeHuka, Ans (OpMUPOBaHUSA €ro
BCECTOPOHHEr0 MHTEpeca, A1 pasBUTUS Ye/loBeKa C HOBbIM YPOBHEM CO3HaHMS, aKTUBHO Y4aCTBYIOLLEro B
npeobpa3oBaHUM  MUPa, CMOCOOHOIO K CaMOOLEHKE W KPUTUYECKOMY MblwsieHnto.  CopepxkaHue
(haKynbTaTMBHOIO Kypca XMMuu (hopMmpyeTcs, UCX0Ls 13 00LLMX Lieneil 06pa3oBaHns, BOCUTAHNA U Pa3BUTMSA
JMYHOCTW, BK/KOYAKOLLMX (hOPMUPOBaHME HaYUHBIX B3r/1IS40B Ha NPMPOAY U 06LLEeCTBO, LLEHHOCTHbIX COLMa/IbHO-
3HaYMMbIX OPUEHTALMIA, NPUBUTME FYMaHHbIX B3r1540B Ha OKPYXXatOLLYIO [eACTBUTENbHOCTD.

XUMUYecKue 3HaHUA HeoOXO4MMbI KaXKAOMY YefioBeKY, OHW OMpeAenstoT pauuoHasibHOe NoBefeHue
4esioBeKa B OKPY>XKatoLLEen cpefe, He06X0AVMbI B MOBCEAHEBHOM YKU3HW.

Peann3aums (hakynbTaTMBHOrO Kypca CrOCOOCTBYET MOBbIWEHWKO MOTMBALUMW W MO3HABATE/IbHOM
aKTUBHOCTW ydawmxcsi. PakynbTaTUBHbIA KypC «3aHUMaTe/lbHas XUMUS» XOTS U HOCUT OOLLEKYNbTYPHbIN
XapaKTep ¥ He CTaBMT 3afa4vy npogecCMOHabHON NOArOTOBKM 06YyYatoLMXCs, TEM HE MeHee MO3BONSET UM
onpeaenuTbLCs ¢ BbIGOPOM Npouas obydeHUs B cTapller LKone. Jns AOCTMXEHUS 06pa3oBaTesibHbIX
pe3ynbTaTOB Ha OCHOBE CUCTEMHO-AEATeNIbHOCTHOIO MNOAX04a, KOTOPbIA SABMSETCS OAHWM W3 OCHOBHbIX
MexaHu3moB peanunsaymm @IrOC OO0, MOXHO 1CMO0Mb30BaTh TEXHOIOTUIO AeATeNbHOCTHOro Metoga (TAM) —
NeaarornyecKnin - MHCTPYMEHTapUIA  yYnUTeNsi, CMOCOOCTBYHOLLMIA  BKIHOYEHUIO  Y4yalUMXCA B Y4ebHYyH
AesTeNbHOCTb Ha OCHOBE MeToAa pethIeKCMBHON camoopraHm3aLmMmn Ans yCBOEHUS FNYB0KNX U NPOYHbIX 3HAHWIA
no npesameTy.

eab pakyJabTaTUBHOIO Kypca

®OpPMUPOBaHME Y YUaLLMXCS YMEHUS BUAETb U NMOHUMATh LIEHHOCTb 0O6PA30BaHUs, 3HAYMMOCTb XMMMUYECKOrO
3HaHMA ANA KaKA0ro YenoBeka He3aBUCMMO OT €ro NpogecCUMOHaNbHOW AeATeNbHOCTM; YMEHWUst pasnmyathb
(haKTbl 1 OLIEHKM, CPABHMBATb OLIEHOUYHbIE BbIBO/bI, BUAETb MX CBA3b C KPUTEPUSIMM OLIEHOK U CBS3b KPUTEPUEB
C onpeAeneHHol CUCTEMOI LLEHHOCTEN, (hopMY/IMPOoBaTh U 060CHOBbIBATL COGCTBEHHYHO MO3NLMIO;

®opMUPOBaHIE Y 06YYatOLLMXCS LEeNOCTHOFO NPEACTAaBNEHUS O MUPE U POIN XUMUW B CO3[aHIN COBPEMEHHOIA
eCTECTBEHHO-Hay4YHOW KapTWHbl MUPA;, YMEHWsi O0ObACHATb O06BLEKTbI U MPOLECCHl  OKPYXKatoLLeld
NEeCTBUTENBHOCTN — MNPUPOAHON, COLMANbHOM, KyNbTYPHOW, TEXHWYECKOW Cpefdbl, UCMONb3ys AN 3TOro
XUMUYECKME 3HAHWUS; MPUOGpeTeHMe 06Y4YaloWMMMUCS OMbiTa Pa3HOOOPA3HO AesATeNbHOCTM, MO3HAHWS W
CamMOmMO3HaHNS; K/HYEBbIX HaBbIKOB (K/MHOUEBbIX KOMMETEHTHOCTEN), MMEIOLIMX YHUBEPCAIbHOE 3HaUYeHWe A1
Pas3/IMYHLIX BUAOB AEATENbHOCTU: PeLleHnst NPo6sieM, NPUHATUS PELLEHWiA, Moucka, aHanmMsa U 06paboTKU
MH(OPMALMM, KOMMYHUKATUBHbIX HaBbIKOB, HABLIKOB M3MepEeHUiA, COTPY/AHNYECTBa, 6e30MacHOro 06pallieHus ¢
BELLECTBaMM B NOBCEAHEBHO XXU3HN.

3amayu Kypca

ObpasoBare/ibHble:



(hopmMMpOBaHME CUCTEMbI XUMUYECKNX 3HAHMI KaK KOMMOHEHTA eCTECTBEHHOHAYYHON KapTUHbI MUPA;
PasBuBatoLme:

pasBUTME IMYHOCTN 0OYUAIOLLIMXCS, X MHTENNEKTYa/IbHOE N HPaBCTBEHHOE COBEPLLEHCTBOBAHME,
(hOPMUPOBaAHIE Y HUX FYMAHUCTUUYECKMX OTHOLLEHUIA N 3KONOFMYeCKM LieNecoo6pasHoro NoBeeHUs B 6bITy U
B TPY/0BOVA eATENbHOCTY;

OBNajieH1e npreMam npaeuIbHOIO 06palLieHNs Ha NPaKTUKE C HOBLIM 060pYA0BaHMEM LiEHTPa «TOUYKa pocTax»
BocnuTatesbHble:

-(hopMMpOBaHKe yMeHMIA 6e30MacHOro 0bpaLLeHmns ¢ BELLLeCTBAMM, UCNOMb3YEMbIMU B MOBCEAHEBHOM XXN3HW;
BblpaboTKa MOHUMaHWS 06LLECTBEHHOW NOTPEOHOCTY B Pa3BUTUM XUMUK, a TaKkXKe (HOPMUPOBaHME OTHOLLIEHNS
K XMMUK KaK K BO3MOXHOM 06/1acTh ByayLie NpakTUYeCKOW AedATeNlbHOCTH.

O0mas xapakTepucTHKa (paKy/JIbTATUBHOIO Kypca.

B cootBeTCcTBUM C defepaNbHbIM [OCYAAaPCTBEHHLIM 06pa30BaTe/lbHbIM CTaHAAPTOM OCHOBHOIO OG6LLEro
006pa3oBaHNs YUaLLMECS OMKHbI OBNAAETb TAKUMU NMO3HABATE/IbHBIMM YUYEOHbIMY JeACTBUSMM, KaK:

ymeHue hopMynmpoBaTh NPo6emy 1 runoTesy,

CTaBWTb LIE/IN U 33[]aui, CTPOWUTb MAaHbl JOCTVIKEHUS LieNeil 1 PeLleHns NoCTaBNeHHbIX 3a4ay, NPOBOAUTH
3KCMEPUMEHT U Ha ero OCHOBE /1eN1aTh BbIBO/bI U YMO3AK/IOUEHNS, MPEACTABATb UX 1 OTCTaBaTb CBOKD TOUKY
3peHus.

Kpowme 3Toro, yyaluecs f0/KHbI 0BNaeTb NpUeMamMin, CBsA3aHHbLIMU C onpeaeneHnem MOHATUIA: orpaHn4mnBaThb
NX, OMUCbIBaTb, XapaKTepn3oBaTb U CpaBHMBaTb. CnefoBaTeNbHO, NPU U3YYeHUN XUMUU B OCHOBHOW LUKONe
yyaljmeca A0/DKHbI OBNafeTb y‘—IE6HbIMI/I ,qel‘/JICTBI/IFIMI/I, no3BoAWMMU UM JOCTNYb TMYHOCTHLIX, MPEAMETHbLIX
N MeTarpegmMmeTHbIX O6paSOBaTEJ'IbeIX pe3ynbTaToB.

MpeanaraeMas nporpammMa (hakynbTaTUBHOIO Kypca PacKpblBaeT BKMad y4ye6HOro npeaMeta B AOCTUKEHUE
Lieneil 0CHOBHOrO 06LLEro 06pasoBaHUs U OMNpeenseT BaxHeLMe coiepXaTe/bHble TMHUN NpeaMeTa:

BELLECTBO , 3HAHMS O COCTaBe M CTPOEHMMN BELLECTB, UX BaXKHEMLLIMX (IM3NYECKMX U XUMUYECKMX CBOMCTBAX,
610N10rMYECKOM [IENCTBUN;

XMMUWYECKasi peakumsi — 3HaHUS 06 YCNOBWSIX, B KOTOPbIX MPOSBASKOTCS XMMUYECKUE CBOIWCTBA BELLECTB,
crnocobax yrnpasieHMst XMMUYECKMMM NPoLeccamu;

MPUMEHEHWE BELLIECTB — 3HAHWS U OMbIT NPAKTUYECKOI [eATeNIbHOCTM C BELLLECTBAMI, KOTOPbIE Hanb0o/Iee YacTo
YNoTPeGNSATCS B MOBCEAHEBHOM XM3HU, LLIKPOKO MCMOMb3YHOTCS B MPOMBILLIIEHHOCTU, CENbCKOM X035IACTBE, Ha
TpaHCMopTe;

A3bIK XUMUN — CUCTEMA BaKHEMLUMX MOHATUIA XMMUM W TEPMUHOB, B KOTOPbIX OHW OMUCLIBAKOTCH,
HOMEHK/aTypa HeopraHM4YecKMX BELLECTB, T. €. MX Ha3BaHWsA (B TOM 4uMC/ie U TpPUBMASIbHbIE), XUMUYECKMe
(hopMy/ibl U ypaBHEHWS, & TaKKe npaBua nepeBoda MHGOpMaLMmM C eCTECTBEHHONO A3blKa Ha A3bIK XUMUMN U
obpatHo.

Mpy oT6Ope cofepXKaHusi, KOHKPETU3UPYIOLLEro NPOrpamMmMy, YUMTbIBasIoCh, YTO nepeq o6LIMM 06pa3oBaHMeM
He CTOWT 3adadya NPO(eCCUOHabHON MOArOTOBKM 0ByvatoLyXcs. ATO ONpPeaennno MocTPoeHMe Kypca Kak
06LLEKYNbTYPHOI 0, HaNpPaBeHHOT 0, NPEX/e BCero Ha (hopMMPOBaHUE 1 PasBUTIIE MHTEPECA K U3YUEHWIO XUMIU.
YuTeHa OCHOBHasi 0CO6EHHOCTb MOAPOCTKOBOIO BO3pacTa — Hauyano nepexoga OT AeTCTBa K B3POC/IOCTH,
KOTOpbIIi XapakTepu3yeTcsi pa3BUTMEM MO3HABATENbHOM Chepbl.

Ha aTane 0CHOBHOr0 06LLUEro CpefHero 06pa3oBaHNs NPOUCXOANT BK/IKOUEHME 06YUAKOLLIMXCS B MPOEKTHYIO W
MCCNeAOoBaTe NbCKYHO 1eSTeNbHOCTb, OCHOBY KOTOPOW COCTaB/SIOT Takue YHMBEpPCaNbHble YUYebHble AeiCTBYS,
KakK yMeHVe BUeTb Npo6embl, CTaBUTb BOMPOCHI, KNaccuULMpoBaThb, Hab4aTb, NPOBOAUTL SKCMIEPUMEHT,
AenaTtb BbIBOAbI U YMO3aK/HOUeHUsl, 06bACHSATb, [40Ka3blBaTh, 3allMLIaThb CBOM WAew, AaBaTb OnpefeneHus
NoHATMAM. CroJja Xe OTHOCATCS NPUEMbI, CXOHble C OMNpefenieHNeM MOHATUIA: OMUCaHKe, XapaKTepUCTUKA,
pas3bsiCHEHVe, CPaBHEHVE, pasnnyeHrie. PoOpMUPOBaHUE 3TUX YHUBEPCAIbHLIX YUEBHbIX AECTBUIA HauMHaeTCs
eLl€ B HaYa/IbHOM LLIKONE, a B KYPCe XMMUM OCHOBHOM LLKO/bI MPOUCXOANT UX Pa3BUTME 1 COBEPLLIEHCTBOBAHNE.



B cBA3M C 3TUM (haKyNbTaTWBHBIA Kypc MAaHWUPYeTCsl UCMO/b30BaTh Ha (DOPMMPOBAHUE W PasBUTVE YMEHWIA
MPOEKTHOW W  UCCNeAoBaTeNbCKON  AeATeNbHOCT, YMeHMe BWAETb Mpo6neMbl, [fenaTb BbIBOAbI U
YMO3aK/I0UeHUs.

CornacHo yTBEPXAEHHOMY YUeOHOMY MN/iaHy LLKO/bl Ha U3y4eHne (hakynbTaTUBHOIO Kypca «3aHnumate/ibHas
XUMUA» B 7 Knacce oteefieH 1 yac B Hefiento, Bcero — 34 yaca. Cpok peanmsaunm 1 rog.

@opMbI OPraHM3aANMHU JeATEJIbHOCTH: HHANBHAYAJIbHbIE U TPYNIINIOBbIE.
Buabl 3aHATUN:

yuyebHas/pa3BumBatoLLLas Urpa;

MPaKTUYECKOE 3aHATHE;

6ecepa/nekumna/amucnyr;

BUKTOPUHE;

TPEHWHT;

KOH(epeHLMS;

MPOeKT.

COJEPKAHUE YYEBHOT' O KYPCA

I'nasa |. [NpeaMeT XuMuKn 1 MeToAbl €8 n3ydeHusa MNpegmMeT XMMnnU. 3HayeHe XMMUKN B XXU3HW COBPEMEHHOTO
yesnoBeka. Tena n BewlectBa. CBOWMCTBa BelLeCTB. [pUMeHeHVe BeLLeCcTB Ha OCHOBE WX CBOWCTB. HBNeHMS,
npoucxogsiime c BellecTBaMu. DU3NYECKME ABNEHMA U XMMUYECKME peakuun. BellecTsa, ydacTBytloLine B
peakumn: UCXOAHbIe BELLECTBA U MPOAYKTbI peakumun. Mpr3HaKM XMMUYECKUX peakuuil: U3MeHeHVe LBeTa,
BbiMafeHWe WM pacTBOPEHME OCafKa, BblAeNeHWe rasa, BblAeneHWe WAW MOr/OLWEeHNe TenaoTbl U CBETa,
nossneHve 3anaxa. HabntogeHne 1 3KCNepUMEHT B XUMUW. 3ydeHne nnamMmeHn CBeun 1 CnMpToBKK. unoTesa
1 BbiBOA. OdhopmneHne pe3ynbTaToB aKCnepumMeHTa. lNpakTuyeckas pabota. 3HAKOMCTBO C /1labopaToOpHbIM
obopynoBaHueM. [lpaBuna TexHUKM 6Ge3onacHOCTM npu pabote B kabuHeTe (nabopatopuv) XUMUK.
[emMoHCTpaumn. BupgeotparmeHTbl M crnaifgbl «Ervner — poguHa Xumuu». Konnekuus CTEKNSHHOMN
XUMUYECKOW nocyapbl. Konnekumsa nsgennin n3 antoM1MHAUSA 1 ero cnnaso.. MonyyeHne yrnekucnoro rasa v ero
B3aVIMOAENCTBME C M3BECTKOBOW BOAON. B3aMmopeincTane pactBopa MULLEBON COAbl C YKCYCHOW KUCIOTOW.
B3avmMofeicTene pacTBOPOB MeLHOro Kyrnopoca M HawaTblpHOro cnupta. MogpkuraHue LWEepCTAHOW HUTW.
JTabopatopHble OnbIThI. 3yyeHre CTPOeHUS NiamMmeHn CBEYM 1 CMINPTOBKM.

I'naBa II. CTpoeHMe BeLLECTB U UX arperaTHble cOCTOAHMA CTpOeHWe BellecTB. BpOYHOBCKOE ABWXKEHME.
Ondapysnsa. Atombl. Monekysnbl. OCHOBHbIE MOJIOXEHWS aTOMHO-MOJIEKYNIAPHOIO yyeHus. VIoHbl. Belectsa
MONEKYNAPHOTO N HEMONEKYNIAPHOIO CTPOeHUA. ArperatHble COCTOAHUA BellecTB. [Masbl. XXuakocTun. TBépable
BellecTBa. B3anmHble nepexofbl Mexay arperatHbIMW COCTOSAHMSIMW BELLECTBa: BO3rOHKa (Cybnmmaums) v
AecybnumMaums, KOHAeHcauus W WCrnapeHve, Kpuctannusaums u nnasneHve. [JemoHcTpauuun. Auddysus
nepmaHraHara kanvs B Boge. CobupaHue npubopa 4S8 MofyyeHus rasa v npoBepka ero Ha repMeTMYHOCTb.
BosroHka cyxoro nbfa, voga wam HadranuHa. JlabopaTopHble onbiTbl. HabnogeHne 3a 6GpOYHOBCKMM
[BVKeHVEM (ABVXXEHMe YacTul, Tyl B Boge). Anidy3nsa KOMNOHEHTOB Ae3040paHTa B Bo3ayXe. Auddysuns
caxapa B Bofie. ArperatHble COCTOAHUA BOABbI.

I'masa III. CMecu BeLLeCTB, UX COCTaB UnCThle BellecTBa U CMecu. YncTble BellecTsa U cMecu. [[oMoreHHble v
reTeporeHHble cMecy. Fa3000pasHble, XXMUAKME 1 TBEPLble cMecu. Ma3oBble cMecu. Bo3gyx — npupoaHas rasosas
cmecb. CocTas Bo3gyxa. O6bEMHasA J0NA KOMMNOHEHTa ra30BoOi CMEeCK Kak OTHOLLEHMe 06bEMa aHHOro rasa K
06LLeMy 06bEMY CMeCK. PacUéTbl C UCNONb30BaHMEM MOHATUSA «06bEMHAs [0/ KOMNOHEHTa cMecu». MaccoBast
L0191 paCTBOPEHHOTO BeLecTsa. [MoHATME 0 KOHLeHTpauum pacteopa. MaccoBas [0/ pacCTBOPEHHOIO BeLLeCTBa
KaK OTHOLUeHVe MacCbl pacTBOPEHHOrO BeLlecTBa K Macce pactsopa. Pacyétbl C MCMo/b30BaHWEM MOHATUA
«MaccoBas [0/ paCTBOPEHHOI O BellecTBax». MpakTnyeckas paboTa. MpurotoeneHne pactTeopa ¢ onpeaenéHHoM
MaccOBOI [0Meil pacTBOPEHHOrO BellecTBa. MaccoBas fon1s npumecn. MoHATUE O TEXHUYECKOM 0bpasLe, 06
OCHOBHOM KOMIMOHEHTe M O npumecn. MaccoBas [onsa npumMecu. PacuyéTtbl C MCMO/Ib30BAHWEM MOHATUA
«MaccoBas fons npumecu». [leMoHCTpaummn. PasinyHble 06pasusl Mpamopa. Koniekums MUHepasioB M ropHbIX
nopog. BuaeodparMeHT No 06HapYy»XeHUIO 06BLEMHOIA 40N KMCNOPOoAa B BO3Ayxe. BugeothparmeHTbl 1 cnaingpbl
MPaMOpHbIX apTedakToB. Konnekuus ObITOBbIX, KOHAWUTEPCKUX W  MeAUUMHCKMX cMecerd. O6pasubl
MEeAULMHCKNX 1 NLLEBLIX PAaCTBOPOB C YKa3aHMeM MaccOBOWM A0/M KOMMOHeHTa. BuaeodparMeHTbl 1 cnaiigpi
N30eNNIA N3 BELLLECTB 0CO60M YNCTOTI.



Iaasa IV. ®usnyeckne SBNeHNs B Xummm HekoTopble crnocobbl pasgeneHns cMeceid. PasaeneHne cmeceil Ha
OCHOBE pa3/iMumMin B (DM3NYECKMX CBOWCTBAX WX KOMMOHeHTOB. OTCTamBaHMe W JeKaHTauus.
LleHTpuhyrmposaHue. duibTpoBaHWe B nabopatopuu, B 6bITY U Ha NPOM3BOACTBe. PUIbTPOBaHUE U PUNLTPAT.
YcTaHoBKa 419 (UNbTPOBaHWA W npaswuna paboTbl C Held. BbIToBble (UALTPbLI AN BOAbl. Agcopbums.
YCTpOiCTBO NpoTMBOrasa. AUCTUANAUMS, WAW NeperoHka. AuCTUNAMpoBaHHas Boda WM €& MonyyeHue.
MeperoHka HethTn. Hedprenpoaykrbl. MNMpakTnyeckas paboTa. BblpaljuBaHue KpUCTa1I0B COMN (LOMALLHWIA
aKcnepumeHT). [MpakTuyeckas paboTa. OuncTKa NoBapeHHOM conu. [emoHcTpauuun. PasgeneHune cmecu
MOPOLLUKOB Xene3a n cepbl. OTCTavBaHWe W [eKaHTaluua W3BECTKOBOr0 MOJIOKa, WM B3BECUM Mena B BOZe.
PasaeneHne BOLHON CMecy pacTUTENbHOMO Mac/a ¢ MOMOLLLIO AeNUTeNbHOM BOPOHKW. LIeHTpudyruposaHme (Ha
LeHTpUQyre nam ¢ nomoLLbio BugeoparmeHTa). Konnekums cnainfos 6b6ITOBbIX Y NPOMBILLIEHHBIX NPUBOpPOB,
B KOTOPbIX MNPUMEHSETCA LeHTPUYrnpoBaHne. YCTaHOBKa AN (PUAbTPOBaHWA M eé pabota. Konnekums
ObITOBLIX PUNLTPOB. ALCOPOUMA KYKYPY3HbIMU Masiodkamm napoB naxyyumx ewiects. Konnekums noBs3ok u
pecrnmpaTopoB. YCTaHOBKa ANS MeperoHKM XWUAKOCTed 1 eé paboTa (nonyyeHne AUCTUNIMPOBAHHON BOAbI).
BugeoparmeHT «PekTUMKaLMOHHAsA KOMOHHA HedhTenepepabaTbiBatOLLEro 3aBoa N CXeMa e€ yCTPOMCTBax.
Konnekuus «HeTb 1 HethTenpoAyKTbI». JTabopaTopHble OnbITbl. PI0TaLUMA CepPbl U3 CMECU C PeYHbIM NMECKOM.

I'maBa V. CocTasB BeLLeCTB.

XUMMYecKue 3HakM 1 opmynbl XMMUYECKUE 3N1eMeHTbl. BellecTBa MOMEKYNAPHOIO U HEMOJIEKYISPHOIO
CTpOeHNA. XUMUYECKUIA 3MEMEHT KaK OrMpefeniéHHbIA BUA aTOMOB. XUMUYECKME 3/1EMEHTbI B MPUPOJE.
SNemMeHTHbIN cocTaB NnaHeTbl 3emns 1 eé reonornyecknx 060/104ek. MpoCcTble U CNOXHble BeLlecTsa.
Annotponua 1 annoTponHble MOAM(MKALMN. XUMUYECKME 3HAKM U XUMUYeCKuUe (opmysbl. XUMUYECKme
CUMBO/IbI, UX MPOWM3HOLUEHNE W Ha3BaHUA. DTUMOMIOTUYECKME Hayvaia Ha3BaHUA XUMWUYECKUX 3/71EMEHTOB.
Tabnuua xumnyecknx anemeHToB [1. . MeHfeneeBa u eé CTpyKTypa: nepuofbl (6onbLumne 1 Masble) U rpynnbi
(rnaBHble 1 MobGOYHbIe MoArpynnbl). OTAe/bHbIE TPYNMbl XMMUYECKUX 3/1IEMEHTOB: LLUEMOYHbIE MeTalbl,
rafioreHbl, 61aropogHble rasbl. XvMuyeckune hopmysbl U hopmy bHblE eAnHNULbI. KOahhrUmMeHTbl N NHAEKCHI.
VIHhopmaLms, KOTOpYH HEeCYT XMMUYECKUe CUMBO/IbI U (hopMynbl. OTHOCUTE/IbHbIE aTOMHAA 1 MOJIEKYNAPHas
Maccbl. OTHOCKTENbHAA aTOMHaa Macca KakK Be/lMumHa, NoKasbIBaloLas, BO CKOLKO pa3 Macca aToMa JaHHOro
afiemeHTa 60/bLUe Macchbl aToma Bogopoga. OTHOCUTE/IbHAas MOJEKYNApHas Macca 1 eé HaxoxaeHue. MaccoBas
[0N5 3/leMeHTa B C/I0XKHOM BelLlecTBe. JonofHUTeNbHaA MH(OpMaLMA, KOTOPYHO HECYT XUMWYECKNE (DOPMYIbI.
[eMoHcTpaummn. BugeotparMeHTbl M cnainfbl «3NEMEHTHbIA COCTaB FeoflorMyYecKMX 060/1I04eK 3eMIn».
Annotponusa kucnopoga. Mogenu (LuapoctepxxHeble 1 CTioapTa—bpurne6a) Monekyn pasinyHbIX NPOCTbIX U
CMOXHbIX BewlecTB. Tabnuua xmmuyeckux anemeHToB M. V. MeHgeneesa (KOPOTKOMEPUOAHbLIA BapuaHT).
MNopTpeThl . 4. bepuennyca n A. . MeHgeneesa.

I'maBa VI. [pocTble Bewectsa MeTtansbl.

MeTannbl: XMMUYECKINEe 37IEMEHTbI 1 MPOCTbIe BeLecTBa. MeTanbl 1 Cniasbl B UCTOPMM Ye/IOBEYECTBA: MEAHbIM,
OPOH30BbIA 1 KeNe3Hbln Beka. 3HauyeHWe MeTannoB M cnnasoB. O6LMe (M3NYecKne CBOCTBA MeTasloB.
MpepctaButeny metannos. XKeneso. TEXHUYECKU YMCTOE U XMMUYECKN YMUCTOe Xeneso. XKeneso — OCHOBa
COBPEMEHHOI NMPOMbILLIEHHOCTU W CEMbCKOro X03aiicTBa. CnnaBbl Xenesa: YyryHbl U cTanun. MepeaenbHblii 1
NATEAHBIA YYryHbl, UX 3HaYeHWe. YTNepoanucTas u lermMpoBaHHas CTann, ux 3HaveHve. MoHATve 0 YEpHOW U
LLBETHON MeTannyprun. ANOMUHWIA. CTOPMS MPOMBILLZIEHHOrO MPOM3BOACTBA a/IlOMUHMSA. TpMMeHeHue
a/TIIOMUHMSA Ha OCHOBE CBOWCTB. 30/10TO. PO/b 30/10Ta B UCTOPUM YesioBeYecTBa. 30/10T0 — MeTa/l1 KOBE/IMPOB U
3TaJIOH MUPOBbIX feHer. lNMpumeHeHWe 3010Ta Ha OCHOBE CBOMCTB. ONOBO, €ro CBOWCTBA W MPUMEHEHNE.
Annotponus onosa: cepoe W 6enoe 0510B0. «OnoBsHHaA 4Yyma». HemeTannbl. [0ON0XEHWE 3/1EMEHTOB-
HemeTannoB B Tabnuue A. V. MeHaeneesa. bnaropogHble rasbl. Annotponus kucnopoga. CpaBHeHve CBOWCTB
MPOCTbIX BELLECTB MEeTA/INIOB M HeMeTaoB. [peAcTaBuTenin HemeTasinos. Pocop U ero anioTponHble
moaumkaumm. CpaBHeHVe CBOWCTB 6en1oro n kpacHoro goctopa. O6nact npumeHeHus gocgopa. Cepa u
06nactTn eé npuMeHeHWs. Yrnepod, ero annoTponHble moaudukaumm (anma3 u rpaduT), MX CBOWCTBA U
npvMeHeHne. A30T, ero CBOICTBA W NpUMeHeHMe. [leMoHcTpauun. Konnekumst MeTannioB M CNiaBoB.
BugeogparmeHTbl 1 cnaigpl «MeTan/bl U Cniasbl B UCTOPUK YesioBeyvecTBa». Konnekumsa «HyryHbl n ctanm».
BupgeogparmeHTbl 1 cnaigbl «XYOOXECTBEHHble M34eNNA U3 4YyryHa U cTanu». Konnekums wsgenuin us
aNtOMUHKS 1 €ro cnniaBoB. BuaeodparMeHTbl U cnainfpl «3010T0 — MaTepuan HoBENNPOB U MUPOBbIE AEHBI .
Konnekumsi nsgennin n3 onosa. BugeotparmeHT «MasHue». Konnekumst HeMeTannoB — MPOCTbIX BELLECTB.
BupgeogparmeHT nnu cnaing «Knucnopog — BewecTBO ropeHns 1 ablxaHus». MonyyeHne 6enoro ochopa v
M3y4eHune ero CBOWNCTB. BupeotparmeHTbl U cnaigbl «AnnoTponus yrnepoga». Mogenu Kpuctaninyeckmx
peLwéToK anvasa v rpamuta. Konnekums «AKTUBUPOBAHHBIV Yro/b U 061aCTV ero NpUMeHeHns». "opeHue cepobl



n thoctopa. JlabopaTopHble OMNbITbl. O3HAKOM/IEHWE C KOMMeKUuel MeTannoB U cnnaBoB. O3HaKOM/EHMEe C
KONneKLuei HeMeTannos.

I'naBa VII. CnoxHble BeLecTsa

BaneHTHOCTb. BaneHTHOCTb Kak CBOMCTBO aTOMOB OAHOr0 XMMMWYECKOrO 3/1leMeHTa COeAMHATLCA CO CTPOro
onpeaenéHHbIM YMCIOM aTOMOB [PYroro XMMWYECKOro afeMeHTa. 3NeMeHTbl C NMOCTOSAHHOW WM NepeMeHHON
Ba/IEHTHOCTbIO. BbIBOL (hOpMY/ibl COEAMHEHUS MO BaJIEHTHOCTU. Ha3BaHWe COeAUHEHWUA MO Ba/leHTHOCTMU.
Okcnpapbl. Okengbl 1 cnocob 06pa3oBaHUA WX Ha3BaHWn. OKCUAbl MONEKYNSAPHOrO UM HEMONEKYNSAPHOro
CTpoeHus. Ponb OKCMAO0B B Npupoge. MNMapHUKOBbI apeKT. MNpeacTaBuTeNIM OKCUAOB. Boga, yrnekucsbli ras,
okeng KpemHusA(1V), nx cBocTBa 1 NpUMeHeHue. Kucnotbl. KMCnoTbl, MX COCTaB 1 Knaccugmkaums. Kucnotsl
opraHunyeckve n HeopraHuyeckue. VHamkaTopbl. Tabnuua pactsoprmoctn. ConsHas U cepHas KUCNOTbI, UX
cBoicTBa M npumeHeHve. OcHoBaHMsl. OCHOBaHMS,, MX COCTaB WM Ha3BaHMsi. ['mapokcorpynna. OCHOBaHWS
pacTBOpuMble (LLENOYM) U HepacTBOPUMBIE. I3MeHeHNe OKPacKn MHAMKATOPOB B LLIENOYHOW cpeje. MMapoKeuabl
HaTPUS, Kanms U Kanbuus, UX CBOWCTBA U npumMeHeHne. Conn. Conu, X COCTaB M Ha3BaHUS. PacTBOpUMOCTb
coneri B Boge. Xopupa Hatpusi M KapboHaT Kasibuus, MX CBOMCTBA M NpuMeHeHWe. Knaccugukaums
HeopraHMyecknx BeLLecTB. BewecTBa, nx Knaccugukaums n MHoroobpasme. INpocTble BelecTsa: MeTan bl 1
HemeTanbl. CNOXKHbIe BELLEeCTBa: OKCUAbI, OCHOBAHWUSA, KICMIOTbI, conu. JeMoHcTpauun. Konnekuma okcuaos.
"aweHmne n3BecTW. Bo3roHka «Cyxoro nbfga». Konnekums ocHoBaHuiA. Konnekums KMCNoT. V3MeHeHMe OKpacKu
WHAMKATOPOB B LUENOYHOW W KWUCNOTHOW cpepax. lMpaBuno pasbaBneHus cepHol Kucniotbl. O6yrnveaHue
OpraHWYecKmX BELLECTB 1 MaTeprasioB CEPHOIN KMCNOTON. Tabnmua pacTBOPMMOCTN OCHOBaHWUIA, KUCNOT U CONei
B Bofe. Konnekums coneid. JlabopatopHble OnbITbl. [ponyckaHne BblAbIXaemMoro Bo3fyxa Yepes3 U3BECTKOBYH
BOAyY. ViccnefoBaHve pacTBOPOB KMUCOT MHAMKAaTOpaMu. ViccnefoBaHye pacTBOPOB LLe/IoYei MHAMKaTOpaMu.

INVMIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEFHOI'O KYPCA
JInyHOCTHBIE

B LIEHHOCTHO-OPUEHTALMOHHON Cthepe — YyBCTBO FOPAOCTM 33 POCCUICKYIO XUMUYECKYHO HayKy, r'yMaHu3Mm,
OTHOLLEHUE K TPYAY, LIeNIeyCTPEM/IEHHOCT;

(hopmMpoBaHMe LeHHOCTU 340POBOro M 6e3onacHOro obpasa XXWM3HW; YCBOEHWE NPaBul MHAMBUAYaILHOTO U
KONNEeKTUBHOrO 6e30MacHOro NnoBeAeHMst B YPe3BbIYAMHbLIX CUTYaLMAX, YrPOXatoWmMX >XU3HU U 3[40POBbH
NOAeN;

B TPYZ0BO#A cthepe — rOTOBHOCTb K 0CO3HAHHOMY BbIOOPY AanbHeNLLein 06pa3oBaTe/IbHOM TPAEKTOPUN;

B NMO3HaBaTe/NlbHON (KOTHUTVBHOM, UHTENNEKTYaNbHOI) ctiepe — YMeHWe ynpaBnsiTb CBOE No3HaBaTe/bHOM
[EeATENbHOCTbIO.

(hopmMMpOBaHMe OCHOB 3KO/IOMMUECKON KyNbTypbl, COOTBETCTBYHOLLIEV COBPEMEHHOMY YPOBHIO 3KO/IOTMUYECKOT0
MbILL/IEHMS], PA3BUTUE OMbITa 9KONOMMYECKI OPUEHTUPOBAHHOM PethNeKCUBHO-O0LEHOUYHOM 1 NPaKTUYECKOI fes-
TENIbHOCTMN B YKU3HEHHBIX CUTYaLSX;

MeTanpeameTHbIe

YMEHME CaMOCTOSITENbHO OMNPeAensTb LeNn CBOEro 06yueHUs, CTaBUTb U (HOPMYnMpoBaTh ANs Ce6si HOBbIE
3a/aun B y4yé6e M Mo3HaBaTebHOW [esTeNbHOCTU, Pa3BUBaTh MOTMBbLI 1 MHTEPECHI CBOEI MO3HaBATENbHO
NeATeNbHOCTU; YMEHME CaMOCTOSTEIbHO NNAaHNPOBaTh MYTW AOCTUXKEHMS LieNeii, B TOM YMC/e anbTepHATUBHbIE,
0CO3HaHHO Bbl6UpaTh Hanbonee aheKTVBHbIE CNOCO6bI peLeHUs y4ebHbIX U NO3HaBaTe bHbIX 3afay;

YMeHMe COOTHOCWMTb CBOW AENCTBMA C MIaHUPYEMbIMU pe3y/bTaTamu, OCYLLECTBAATb KOHTPOMb CBOE
[eATeNIbHOCTY B MpoLecce AOCTUXKEHUS pe3ynbTaTa, OnpeaensTs Cnocobbl AeCTBUIA B paMKax MpeaioXKeHHbIX
YCNoBuWiA N TpeboBaHWI, KOPPEKTUPOBATb CBOWN AENCTBUSA B COOTBETCTBUM C U3MEHSIOLLIENCS CUTYaLMEN;

YMeHVe OLIeHMBATb MPaBW/IbHOCTb BbIMOMHEHNS YYeBHON 3aaun, COBCTBEHHbIE BO3MOXHOCTU €€ pPeLleHus:;
BNafieHne OCHOBAaMW CAaMOKOHTPO/S, CAMOOLIEHKM, MPUHATUS PELLEHMIA 1 OCYLLLECTBNEHMS 0CO3HAHHOTO BbIGOpa
B yueb- HOW U TMO3HABATENIbHON AEATENbHOCTY; YMEHWE OMpeAeNaTh MOHSATWS, CO3AaBaTb 0606LIEHNS,
yCTaHaBMMBaTb aHanornW, KnaccuuUUMpoBaTb, CamMOCTOSTENbHO BbIGUPATb OCHOBAHWMS W KpUTepuW ans
Knaccuukaummy, ycTaHaBMMBaTb MPUUMHHO-CNEACTBEHHbIE CBSA3W, CTPOMTb JIOTMYECKOE PacCyXKAeHWe,
yMo3aK/toueHne (MHAYKTMBHOE, elyKTUBHOEe 1 Mo aHanorum) 1 genatb BbIBOAbI;



YMEHWNE COo34aBaTb, MPUMEHATL U npeo6pa30|3b|BaTb 3HaKu 1 CUMBO/1bl, MOAENN N CXEMbI O/1A PELLEHUA y‘-IE6HbIX
M NMO3HaBaTE/IbHbIX 3a4au,

YMEHVe OpraH130BbIBaThb Y4eOHOE COTPYAHNYECTBO 1 COBMECTHYHO AEATENBHOCTD C YUUTENEM U CBEPCTHUKAMM;
paboTaTb MHAMBWAYaNbHO W B Tpynne: HaxoAuTb 06LUee pelleHMe U paspellaTb KOH(AMKTbI Ha OCHOBE
COr/lacoBaHMs MO3NLMIA 1 y4éTa MHTEPECOB; (HOPMYNMPOBATb, apryMeHTMPOBATb M OTCTaMBaTb CBOE MHEHWE;
YMeHVe 0CO3HaHHO MUCMO/b30BaTh PeUEBbIE CPEACTBA B COOTBETCTBUM C 3a1aueii KOMMYHMKALMW ANS BbIPaXKeHNS
CBOMX UYBCTB, MbICNEN 1 NOTPEBGHOCTEN; NNaHNPOBaHUS U PErYNALMI CBOEN AeSTENbHOCTU; BNALEHNE YCTHOW
MUCbMEHHON PeYbto, MOHOMOIMYECKO/ KOHTEKCTHOW peybto; (hopMMpOBaHMe 1 pasBuTe KOMMETEHTHOCTM B
061acT MCNoMb30BaHMS WMH(OPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOMOIWIA; (hOpMUpPOBaHME U Pa3BUTUE
3KO/MOMMYECKOr0 MbILLSIEHUS,, YMEHWE MPUMEHSTb ero B MO3HaBaTE/IbHOW, KOMMYHMKATVWBHOM, COLManbHON
MpPaKTUKe 1 NPO(ECCMOHANIbHOIN OpUEHTALMN.

IIpeameTHbIC

B nosHaBaTe/bHOI cihepe: AaBaTh ONPeAeNeHNS U3YUEHHbIX MOHATUN: «XUMUYECKINIA SNEMEHT», «aTOM», «MOH,
«MONeKyna», «MpocTble W CNOXHble BELUECTBA», «BELLECTBO», «XUMMUYecKas (OpMyna», «OTHOCMTENbHas
aTOMHasA Macca», «OTHOCWUTEfIbHAas MOMEKYNAPHAA MacCa», «OKCU/bI», «KUCMOTbI», «OCHOBaHUSA», «COMN»,
«UHINKATOP», «MEPUOANYECKMIA 3aKOH», «MEPUOANYECKAS TabMLa», «XUMUYECKAs PEaKLN»;

OonncblBaTb AEMOHCTPaUMOHHbIE N CAMOCTOATE/IbBHO MPOBEAEHHBIE XUMNYECKNE SKCNEPUMEHTLI; OMUCLIBATL U
pasnnyatb  U3y4YE€HHbIE  K/laCCbl HEOPraHUYECKUX COE,EI,I/IHQHI/IVI, npocTtble KN C/IOXKHbIE  BELLECTBA,
KﬂaCCI/I(*)I/ILI,VIpOBaTb N3Yy4YEHHbIE 06bEKTbI U SABNEHNUS;

AenaTb BbIBOAbl M YMO3aK/HOUEHMS M3 HAGMIOAEHWUIA; CTPYKTYPUPOBATb U3YUYeHHbIV MaTepuan u XUMUYECKYHD
MH(OPMALIMIO, MONTYYEHHYIO U3 APYTUX UCTOYHWUKOB; MOAENPOBATb CTPOEHME NPOCTbIX MONEKYT;

B LEHHOCTHO — OpMEHTALMOHHON cihepe: aHaIM3MPOBaTL U OLLEHVBATL MOCMEACTBUSA [/1 OKPYXAOLLEN cpespl
ObITOBOM 1 NPOU3BOLCTBEHHOW [eATENIbHOCTM Ye/I0BEKA, CBA3aHHOW C NepepaboTKOMN BeLLeCTB;

B TpynoBoii chepe: NPOBOAUTL XMMUYECKNI SKCMEPUMEHT;

B cthepe 6e30nacHOCTY XKI3HEAEATENbHOCTU: 0Ka3biBaTb NEPBYIO MOMOLLb NPV OTPABNEHNSX, 0XKOrax 1 Apyrux
TpaBMaXx, CBA3aHHbIX C BELLECTBaMM U 1a6oPaTOPHLIM 060PYA0BaAHMEM.

TEMATHYECKOE INTAHUPOBAHHUE

HaumenoBanue | KoanvecTtBo yacon

No ni/n | P23A€/10B 1 duaekTpoHHbIe (LM poBbIEL)

} TeM Beero | KOHTPO/IbHEIE | [IPAKTHYECKHE | 0fpasoBaTebHbIe PeCyPChI

MPOrpamMmabl paGOTBI paﬁoTbI
MMpegMeT Xumnn Bubnmoteka

1 N MeTobl eé 4 2 LIOK https://m.edso0.ru/7f41837¢c
N3yyeHns
CTpoeHue BubnmoTeka

2 BELLIECTB 1 X 2 LIOK https://m.edsoo.ru/7f41837¢c
arperatHble
COCTOSIHUSA
Cwmecu Bubnnoteka

3 BELLECTB, UX 5 3 LIOK https://m.edso0.ru/7f41837¢c
cocTaB



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

Bubnmnoteka

du3nyeckne
4 AB/EHUS B 3 2 LLOK https://m.edsoo.ru/7f41837c
XUMUK
CocTaB
BELLIECTB. Bubnmnoteka
5 XUMNYecKme 5 1 LIOK https://m.edsoo.ru/7f41837c
3HaKu u
(hopMmy bl
Bubnunoteka
6 MpocTble 4 LIOK https://m.edsoo.ru/7f41837¢
BeLLlecTBa
Bubnunoteka
7 CrioxHbIe 9 4 LLOK https://m.edsoo.ru/7f41837c
BeLLlecTBa
WToro 32 12

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

KoJsmyecTBo 4acoB Jlata
Ne m/ DJIeKTPOHHbBIE IIU(PPOBbIE
Tema 3ansaTHs H3Y4YeHH
11 q Oﬁpa30BaTeJ‘IbHLIe peCypcChI
Bcero IIpakTHyeckue
Bubnnoteka
1 MpegmeT xumun 1 05.09.24 (ISE:OK https://m.edsoo.ru/ff0d21
#ABneHus, npo- Bubnnoteka
nexogauime ¢ LIOK https://m.edsoo.ru/ff0d22
BeLlecTBamm e
’ Habniopenue v ' 12.09.24 Bubnmnoteka
SKCTIEPVIMERT B LIOK https://m.edsoo.ru/ff0d23
XUMUK
dc
MpaKTnyeckas
pabota Nel
«3HAKOMCTBO C 5"'6”'/"]0T9K7/ | Jefod
LIOK https://m.edsoo.ru/ff0d26
3 nabopaTopHbIM 1 1 19.09.24 | on
o0bopyaoBaHMeM. La
MNpasuna
TEXHUKN
6e3onacHoCTU»
MNpakTnyeckas
paboTa Ne2 «
4 Visyuerine 1 1 26.09.24
CTpOeHuA
naameHu ceeum
W CNIUPTOBKU»
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https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

CTpoeHue

Bubnmnoteka

5 03.10.24 | LJOK https://m.edsoo.ru/ff0d28
BeLLEeCTB o8
ArperaTHble Bubnnoteka
6 COCTOSAHMSA 10.10.24 | LUOK https://m.edsoo.ru/ff0d2a
BELLECTB 6c
Unctble Bubnnoteka
7 BeLLecTsa U 17.10.24 | LOK https://m.edsoo.ru/ff0d2b
cmecu e8
["a30Bble cmecK Bubnnoteka
8 24.10.24 | UOK https://m.edsoo.ru/ff0d2a
6¢C
MaccoBas fons Bubnmnoteka
9 pacTBOPEHHOIO 07.11.24 | LLOK https://m.edsoo.ru/ff0d2d
BELLeCcTBa 50
MNpakTnyeckas
pa6ota Ne 3
o omet FIOK nitpedim.ecsoo.rufoc?
ps://m.edso0.ru e
10 | Spacteopac 14.11.24 | 50
onpenenéHHowu a
MaccoBOW f0N1ei
pacTBOpPEHHOI0
BeLLlecTBa»
Maccosas fons Bubnunoteka
11 npvmeceit 21.11.24 | UOK https://m.edsoo.ru/ff0d32
3c
HekoTopble
Crnocoobl
12 cmeceit 28.11.24 | UOK https://m.edsoo.ru/ff0d35
Oc
MpaKTnyeckas o
paboTa Ne 4
Auctunnaums,
NN NeperoHKa.
[MpakTnyeckas Bubnmnoteka
pabota Ne 5 LIOK https://m.edsoo.ru/ff0d52
13 «BblpallmBaHue 05.12.24 | 3p
KpucTannos o
conm»
(nomaLLHwiA
9KCMEPUMEHT)
[MpakTnyeckas Bubnnoteka
pa6ota Ne 6 LIOK https://m.edsoo.ru/ff0d37
14 «QuuncTKa 12.12.24 | §4
MOBapeHHOA o

conm»
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https://m.edsoo.ru/ff0d37fa
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XnmMmnyeckme Bubnnoteka
15 3NIEMEHTHI 19.12.24 | LIOK https://m.edsoo.ru/ff0d3a
16
XUMnHecKme Bubnnoteka
3Haku. Tabnua LIOK https://m.edsoo.ru/ff0d3b
16 XUMUYECKNX 26.12.24 | gg
anemeHToB . . o
MeHaeneesa
Xummseckie Bubnnoteka
(hopmyrbl. _
17 16.01.25 | LIOK https://m.edsoo.ru/ff0d57
OTHOCUTe/IbHasA 08
aTOMHas macca —
OTHocuTe/bHas Bubnnoteka
MO/eKynsipHas LIOK https://m.edsoo.ru/ffOd3f
Macca 34
18 23.01.25
bubnmnoteka
LIOK https://m.edsoo.ru/ff0d40
c4
MeTansbl Bubnnoteka
19 30.01.25 | LJOK https://m.edsoo.ru/ff0d42
90
MNpepctasutenu BU6MoTeKA
20 | MeTannos 06.02.25 | LIOK https:/m.edsoo.ru/ff0d44
(yyeHunueckas 86
KOH(epeHLms) =
HemeTansnbl bubnnoteka
21 13.02.25 | LOK https://m.edsoo.ru/ff0d46
14
MNpepcTasutenu EMBMOTeKA
gp | MEMETAN0B 20.02.25 | LIOK https://m.edsoo.ru/ff0d49
(yyeHunyeckas 73
KOH(pepeHLns) -
BaneHTHOCTb Bubnunoteka
23 27.02.25 | UOK https://m.edsoo.ru/ff0d47
90
Okengpbl Bubnmnoteka
24 06.03.25 | LJOK https://m.edsoo.ru/ff0d4c
4a
MNpepctasutenu BUGAMOTEKA
25 OKCMACB 13.03.25 | LUOK https://m.edsoo.ru/ffOd4a
(yyeHunyeckas .
KOH(hepeHums) -
Kucnotsl Bubnnoreka
LIOK https://m.edsoo.ru/ff0d4d
26 NpakTnyeckasa 20.03.25

paboTa Ne8

do



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

«CBoiicTBa
KNCNOT»
Eﬁfﬁggasmenm bubnnoteka
27 1 03.04.25 | UOK https://m.edsoo.ru/ff0d4d
(yyeHuyeckas
do
KOH(epeHL M)
OcHoBaHMs.
MpegcTasnTen BubnmnoTeka
OCHOBaHWN LIOK https://m.edsoo.ru/ff0d50
28 lMpakTnyeckas 1 1 10.04.25 | 42
paboTa Ne9 o
«CBoiicTBa
OCHOBaHUI»
Conm Bubnmnoteka
MpakTnyeckas LIOK https://m.edsoo.ru/ff0d4d
«CocTaBneHue
thopmyn conein»
npe'DLCTaBMTenM Bubnmnoteka
30 | sonev 1 24.04.25 | LIOK https://m.edsoo.ru/ff0daf
(y4eHunyeckas 49
KOH(epeHLMs) -
3aHUMaTeNbHble Bubnmnoteka
31 onbITbl MO 1 1 15.05.25 | LOK https://m.edsoo.ru/ff0d55
XUMUN a0
JeMoHcTpauus
3aHUMaTe/NbHbIX ENGIMOTEKA
3p | OnbITOB AT 1 1 22.05.25 | LLOK https:/m.edsoo.ru/ff0d57
yyawmxcs 08
MNafLLInX -
Kflaccos
OBLLUEE
KOJIMYECTBO
YACOB MO 32 12
NMPOrPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

METOJUYECKHUE MATEPUAJIBI JIUISA YYUTEJIA

1. Xumuna B Tabnmuax 8 — 11 knaccel. CnpaBoyHoe nocobue. ABTop — coctaButenb A. E. HacoHoBa 10 — e
n3gaHue, ctepeotmnHoe. Jpodga, Mocksa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Poccuiickas aneKTpoHHas wkona. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. XKypHan «XuMus 1 xun3Hb» - https://hij.ru/


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

4. TNopbopka nutepatypbl No XuMun - http://c-books.narod.ru/
5. XKypHan " 1 ceHTs6ps" - https://1sept.ru/
6. VIHtoypok - https://iu.ru/video-lessons
7. COOpHUK CTaTein 0 XMMUYECKMX 3/IEMEHTaX, UINKOCTPUPOBaHHbIN ONMCAHUEM 3KCNEPUMEHTOB. -
http://www.periodictable.ru
ONEHOYHBIE MATEPHUAJIBI
OueHu1BaeTCA NPaBuIbHOCTb BbIMO/IHEHUA 3aHMMATE/IbHbIX OMbITOB, CObNt0AeHNe Npasun Tb npu paboTe ¢
BeLLeCTBaMU, CTEMNeHb Y4acTus B KOH(epeHUusaX.
IIpumepHbIe TeMBI POEKTHBIX PadoT:
MpypoaHble NHAMKATOPLI. VX NpUroTOBNEHUE 1 LeCTBUE.
Ancop6ums n abcopbLmsa B XMMUYECKON YNCTKE OEX[bI.
KpalueHve TKaHeil NpUpPOLHLIMIN KpacuTeNsamu.
BymarkHas xpomartorpagpus.
XUMUS 1 KPUMUHIUCTUKA.
AKBapesibHble Kpacku. INonyyeHve 1 NpuMeHeHwe.
MonyyeHne 1 NCNONb30BaHME NOBAPEHHON CONMN.

BblpalyBaHne KpncTanios.

XNMUYECKNE UCTOYHUKN TOKaA.
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