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NMOACHUNTEJIbHAA SATTNMCKA

Mporpamma N0 XUMWUW Ha YPOBHE OCHOBHOrO 06Llero o6pa3oBaHNA
COCTaB/leHa Ha OCHOBe TpeGoBaHWI K pe3ynbTaTaM OCBOEHWS OCHOBHOM
0bpa3oBaTe/ibHOW NPOrpamMmbl OCHOBHOIO 06LLEro 06pasoBaHns, NpeacTaBleHHbIX
B ®OC OO0, a TaKKe Ha OCHOBe (pefiepasibHOM paboyeil nNporpammbl
BOCMUTAHMA M C YYETOM KOHLIENUMY NpenojasBaHns y4ebHoro npeamMeTa «XumMms»
B 06pa3oBaTe/ibHbIX OpraHu3aumsax Poccuiickoin ®eaepaumu.

Mporpamma No XMMUKU LaT MpefcTaBineHVe O Lensax, 00Lleid cTpaTerum
00yYeHns, BOCMUTaHUS W pPa3BUTUA 0Oy4alroLLMXCA CpeacTBaMu  y4ebHOro
npeameTa,  yCTaHaB/MBaeT  00s3aTe/lbHOE  MPeAMETHOe  COoAepyKaHue,
npeLycMaTpuBaeT pacnpefeneHne ero no Knaccam W CTPYKTYpupoBaHME MO
pasgenaM M TemaM nporpaMMbl MO XUMWW, OMpPefenseT KOMMYeCTBEHHble U
KayeCTBEHHbIE XapaKTepPUCTUKN COAepXXaHus, PEKOMEHLYEMYHO
NoCnefoBaTe/IbHOCTb  M3YYEHUS  XUMUM € YYETOM  MEXMPEAMETHbLIX U
BHYTPUNPEAMETHbIX  CBA3EW, JOrMKM  y4eBHOro  npouecca, BO3PaCTHbIX
0COOGEHHOCTE  0Oy4aroLmMXCcs, OrnpegenseTr BO3MOXHOCTM  NpegMmeTa  Ans
peanu3aummn TpeboBaHWn K pe3ynbTaTaM OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM
nporpammbl Ha YPOBHE OCHOBHOIO O6LLIEr0 06pa3oBaHuUs, a TakxXe TpeboBaHMI K
pesynbTaTtam 00y4eHNs XUMUW Ha YPOBHE LieNel N3yyeHns npeameTa U OCHOBHbIX
BUOB Y4eOHO-N03HaBaTe/lbHON [esATeNbHOCTM 06yyatoLwerocd no OCBOEHUHO
y4yebHOro cofepXxaHus.

3HaHMe XUMWUWU CMYXXUT OCHOBOW A/18 (DOPMUPOBaHMS MUPOBO33PEHNS
obyyatoLLerocsi, ero nNpeacTaBneHNii 0 MaTepuasibHOM e4UHCTBE MUPa, BAXKHYHO
poNb WUrparT opMMpyemMble XUMUER NpefcTaBNeHus O B3avMMOMNpPEBpPaLLeHMsX
3HEPrUM 1 06 3BOMKOLMN BELLECTB B MPUPOLE, O NYTAX PeLleHns rnobasbHbIX
npo6seM YCTOMYMBOrO PasBUTUSA YenoBeYeCcTBa — CbIPbEBON, 3HEPreTUYECKOMW,
MLLLEBOI N 3KONOMMYECKO 6e30MacHOCTH, NPo6/ieM 34paBoO0OXPaHeHNS.

N3yuyeHne xumumn:

CMOCOOCTBYET  peanM3aumMm  BO3MOXKHOCTEM A1 CaMOpasBUTUS U
(hOpMUPOBAHNSA KYNbTYPbl IMYHOCTK, €6 06LLEN N (PYHKLUMOHAILHON FPaMOTHOCTMW;

BHOCWUT BK/a4 B (DOPMUPOBaHUE MbILLJIEHUS U TBOPYECKUX CMOCOBHOCTEMN
00yyvaloLMXCH, HaBbIKOB WX CaMOCTOATE/IbHON  y4ebHOW  [eATeNIbHOCTH,
9KCMEPUMEHTA/IbHbIX W UCCNeA0BaTeNbCKUX YMEHWUIA, HEeobXOAUMbIX Kak B
MOBCEAHEBHOW XW3HW, TaK U B NPOJeCCUOHaNIbHON AesATeNbHOCTY,;

3HAKOMUT CO CNeunpUKOA HayyHOro MbIWIEHNS, 3aKnafblBaeT OCHOBbI
LIeNIOCTHOTO B3r/184a Ha e4UHCTBO NPUPOAbI U YeN0BEKa, ABNAETCA OTBETCTBEHHbIM
3TanoM B (POPMMPOBAHMNMN €CTECTBEHHO--HAYYHOW rPaMOTHOCTUN 00YYarOLLMXCS;



Cnoco6CTBYyeT (HOPMMPOBAHUIO LIEHHOCTHOIO OTHOLUEHWA K eCTeCTBEHHO-
-HaY4YHbIM 3HaHUAM, K MPUPOJE, K YeNOBEKY, BHOCUT CBOM BK/aL B 9KO/IOMMYECKOe
0bpa3oBaHMe 00y4atoLLMXCS.

[aHHble HanpaBneHus B 06YYeHUUM XMMUM 06ecrneymnBatoTcs CreunpuKoi
COAepXKaHWa  y4yebHOro npeameTa, KOTOPbIA  ABASETCA  Mefarornyecku
aflanTUpPOBaHHbIM OTPaXKeHeM 6a30BOI HAYKM XMMUW Ha ONpefenéHHOM 3Tare eé
pasBUTUS.

Kypc Xumnn Ha ypoBHE OCHOBHOI0 06Llero 06pasoBaHMst OPUEHTMPOBAH Ha
OCBOEHMe O00Yy4aroLMMNCA CUCTEMbI NEePBOHAYAIbHBLIX MOHATUIA XMMWUW, OCHOB
HEOpraHMYeckom XUMWUM U HEKOTOPbIX OTAE/bHbIX  3HAYMMbIX  MOHATUN
OpraHMyeckon XMmMuu,

CTpyKTypa cofepXxaHusi nporpaMmMbl Mo XMMUW CHOPMMPOBAHA Ha OCHOBE
CUCTEMHOIO noaxofa K eé msydveHuto. CofepXkaHue CKafblBaeTca U3 CUCTEMbI
MOHATMI 0 XMMUYECKOM 3/1EMEHTE W BELLLECTBE U CUCTEMbI MOHATUIA O XMMUYECKOW
peakuun. O6e 3T CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO  NPUHLMMNY
noc/efoBaTe/IbHOro0 Pa3BMTUA 3HaHWI Ha OCHOBE TEOPeTMYECKUX MpeACTaB/eHNI
Pa3HOro YpOoBHS:

— aTOMHO--MO/JIEKY/IAPHOI0 YYEHUA KaK OCHOBbI BCEr0 eCTECTBO3HaHMS;

— [Nepnognyeckoro 3akoHa . . MeHaeneesa Kak 0CHOBHOI0 3aKOHa XUMUW;

— YYEHWSA 0 CTPOEHUN aTOMa Y XMMUYECKOI CBA3W;

— MNpeAcTaBfeHniA 06  3NeKTPONIMTUYECKON —AuccoumaumMn  BewlecTs B
pacTBopax.

TeopeTnyeckre 3HaHUA pPaccMaTpuBaOTCA HA OCHOBE  3MMUPUYECKMN
MOJSTyYeHHbIX U OCMbIC/IEHHbIX (PAKTOB, Pa3BMBAIOTCA MOCeL0BaTE/IbHO OT O4HOI0
YPOBHA K [APYromy, BbIMOMHAS (DYHKUMU OOBACHEHWS W MPOrHO3MpOBaHMS
CBOWCTB, CTPOEHNA U BO3MOXHOCTEN MPAKTUYECKOro MPUMEHEHWUA W MOMYYeHUs
N3yyaeMblX BELLECTB.

OcBoeHVe nporpaMmbl MO XMMWM  CMOCOGCTBYET  (DOPMUPOBAHUIO
NPeACTaBNeHNS O XMMMUYECKON COCTaB/ISIIOLLEA HAyUYHON KapTUHbLI MMUpa B /TOTUKE
€€ CMCTEMHON NpPUPOAbl, LIEHHOCTHOrO OTHOLUEHWA K Hay4YHOMY 3HAHWIO W
MeToaM MO3HaHMSA B HayKke. M3y4yeHne XMMUU MPOUCXOAUT C MPUB/IEYEHMEM
3HAHWA N3 paHee M3Y4YeHHbIX Y4ebOHbIX npeamMeToB: «OKpPYXKaloWwnin  Mup»,
«buonorus. 5—7 Knaccbl» N «®uU3nKa. 7 Knacc».

Mpy  M3yYeHUN XUMUKU  MPOUCXOAMT  (POPMUPOBaHME 3HAHWIN  OCHOB
XMUMUYECKOW HayKM KaK 06/1acTV COBPEMEHHOIO eCTeCTBO3HaHMSA, MPaKTUYeCcKou
[eATeNbHOCTN YenioBeka M KaK O4HOr0 M3 KOMMOHEHTOB MWPOBOW Ky/bTYpbl.
3agaya y4yebHOro npegmeta COCTOMT B (DOPMUPOBAHMU CUCTEMbI XMMUYECKMX
3HaHUIN — BaXXKHEMLWNX (HAKTOB, MOHSATWNIA, 3aKOHOB M TEOPETUYECKUX MOMOXKEHUA,
[OCTYMNHbIX 0006LLEHNA MMPOBO33PEHYECKOrO XapakTepa, f3blka Hayku, B



NPUOGLLEHMN K Hay4YHbIM MeToAam [MO3HaHMS MpU  U3YYEHUW BELLECTB U
XUMMWYECKNX peakuuid, B POPMMPOBaHUM 1 Pa3BUTMKN MO3HaBaTE/IbHbIX YMEHWIA 1
UX NPVMEHEHUN B Y4eOHO-MO3HaBATE/IbHOM W Y4eOHO-UCCNe0BaTeIbCKOM
[eATeNIbHOCTN, OCBOEHWM npasBu/ 6e30nacHOro obpalleHus C BeljecTBamu B
NMOBCEAHEBHOW YKU3HMW.

Mpn N3y4eHN XMMUK Ha YPOBHE OCHOBHOIO 00LLEro 06pasoBaHNA BaXKHOE
3HayeHVe NPUobpenu Takme Lenun, Kak:

— (hopMUpOBaHME WHTENSIEKTYa/IbHO PasBUTOM JIMYHOCTW, TOTOBOM K
camMo06pa3oBaHNI0, COTPYAHWYECTBY, CAMOCTOATE/IbHOMY MPUHATUIO PeLLeHNHN,
CMOCO6HOM aanT1POBaTLCA K ObICTPO MEHAIOLLMMCS YCIOBUSAM XKN3HM,

— HarnpaeNeHHOCTb 00yyeHMsi Ha  CUCTeMaTU4yeckoe MNpuobLLeHMe
06yyaroLMXCa K CamMOCTOATE/IbHOW MO3HaBaTe/lbHOW AeATeNlbHOCTU, Hay4HbIM
MeToZaM MO3HaHUsA, (HOPMUPYHOLLMM MOTMBALMIO U pa3BMTUE CMNOCOOHOCTEN K
XUMUW;

— obecneyeHne ycnoBuiA, CNOCOGCTBYIOLWMX NPUOBPETEHNIO 0BYYaOLLMMUCS
onbiTa PasHOOOPa3HON [eATeNIbHOCTW, MO3HAHWUSA WM CaMOMO3HaHWUSA, K/HOYEBbIX
HaBbIKOB (K/THOYEBBLIX KOMMETEHUWIA), UMEKLWNX YHUBEPCa/IbHOe 3HaYeHue /1S
Pa3IMYHbIX BULOB LEATENbHOCTH;

— (opMupoBaHMe 00LLen (DYHKLMOHaNbHON W  eCTeCTBEHHO-HaY4HOW
rpaMoTHOCTW, B TOM 4MCNe YMEHWIA OOBACHATb W OLUEHMBATb SABJIEHUS
OKPY)KaloLLLero Mupa, UCMosib3ysa 3HaHWA W OMbIT, MOJYYEHHbIE MPU KU3YYEHUN
XUMUK, MNPUMEHSATb WX MPU  pelleHMn npob6nemM B MOBCEAHEBHOM >KU3HU U
TPYLOBOI LeATeNbHOCTY;

— (opmupoBaHMe Yy  00yYalLMXCA FYMaHUCTUYECKMX  OTHOLLIEHWMN,
MOHMMaHWNA LEHHOCTU XUMUYECKMUX 3HAHWA [ANs BbIPabOTKM  3KONOrMYeCKH
LileniecoobpasHoOro noseAeHUss B ObITy M TPYAOBOW [AeATENIbHOCTU B LeNisX
COXpaHeHus CBOEro 3[10p0BbS U OKPY>KatoLLE NPUPOAHOIA cpebl;

— pa3BMTUE MOTMBaUMM K OOYYEHWUHO, CMOCOOHOCTEN K CAaMOKOHTPO/O W
CaMOBOCMUTAHNIO Ha OCHOBE YCBOEHWSA  06LLeYesioBeYeCKUX  LieHHOCTEN,
FOTOBHOCTM K OCO3HaHHOMY BblGOpPY NPOMUAA U HaNpaB/lEHHOCTW fa/ibHeLLIEero
00y4eHus.

Obulee 4MCNO 4acoB, OTBEAEHHLIX AN19 W3YYeHUA XMMUM Ha YPOBHE
OCHOBHOI0 06LLIero obpasoBaHus, coctaBnseT 136 yacos: B 8 knacce — 68 4acos (2
yaca B Heflento), B 9 Knacce — 68 yacos (2 yaca B Hefiento).



COLOEP>XAHWVE OBYUYEHWNA

8 KJTACC

[NepBOHaYas/IbHbIe XMMNYECKME NMOHATUA

lNpegmMeT XnMuUn. Ponb XMMUN B XXU3HW YenoBeKa. XMMUA B CUCTEME Hayk.
Tena n BewectBa. Pu3nyecknme CBOWCTBA BeELLECTB. ArperatHoe COCTOSHWE
BellecTB. oHATME O MeTofax Mo3HaHUA B XUMWUWU. YUCTble BeLLecTBa U CMECH.
Cnocobbl pa3feneHns cMecen.

ATOMbI 1 MONEKYNbl. XUMUYecKue 3n1emMeHTbl. CKUMBOMbI  XMMUYECKUX
3N1eMeHTOB. [MpOoCTbIe 1 CNOXHbIe BeLlecTBa. ATOMHO-MOJEKYNAPHOE YYeHMe.

Xummnyeckasa qopmyna. BasieHTHOCTb aTOMOB  XMMWYECKUX 3/IEMEHTOB.
3aKOH MNOCTOSHCTBA CcoCTaBa BellecTB. OTHOCUTENbHasA aTtoOMHas Macca.
OTHocUTeNbHaaA MofekynsapHaa macca. MaccoBasd [0M1 XUMUYECKOro 3/IEMEHTA B
COEUHEeHNN.

KonnuectBo Bewectsa. Monb. MonspHasa macca. B3anMocBa3b KONMNMYeCTBa,
Maccbl W 4ucna CTPYKTYPHbIX eauHWL, BellecTBa. Pacuétbl No opmynam
XUMUYECKNX COELUHEHWIA.

dusnyeckme N XUMMUYECKNE ABNEHNA. XUMUYECKaA pPeakunsa 1 eé npusHaku.
3aKOH COXpaHeHMA MacCbl BeLlecTB. XUMUYecKune ypaBHeHUA. Knaccudukaums
XUMUYECKNX peakLmin (COeUHEHNS, pa3NoXeHNs, 3aMeLLeH s, 0OMeHa).

XUMWNYECKNIA IKCNIEPUMEHT :

3HAKOMCTBO C XMMWYEeCKOW Nocynou, npasunamy paboTbl B nabopatopun u
npmvémammn obpatleHms ¢ nabopaTtopHbIM 060pYyAOBaHMEM, MU3YYeHWE U ONUCaHWe
(hM3MYeCKMX CBOWCTB 00pasLOB HeOpraHMYecKMxX BeLLecTB, HabnwogeHue
(m3nyecknx (nnasneHVe BOCKa, TasHWe fbfa, pacTupaHue caxapa B CTYMKE,
KWUMeHWe M KOHAeHCaumMa BOAbl) Y XUMUYECKUX (TOpeHue CBeuu, MpoKasimBaHme
Me[JHOW MPOBOJIOKM, B3aMMOENCTBNE Mefia C KUC/IOTOIN) ABNEHWNIA, HabNoAeHME U
OnucaHve NPU3HaAKOB MPOTEKaHWA XMUMUYECKUX peakuuin (pasnoxeHue caxapa,
B3aMMOJENCTBME CEPHON KUCMOTbI C X/I0puAOM 6apus, pasnoxeHue rmapokcuga
meau (11) npy HarpeBaHUW, B3aUMOAECTBIE Xesne3a ¢ pactsopom conun meam (I1),
M3y4yeHne CnocoboB pasfefleHNs CMecein: C NOMOLLbH MarHuTa, (u/bTpoBaHMe,
BblMapuBaHue, ANCTUANALMSA, XpoMaTorpagus, NpoBeseHe OUYUCTKN MOBapeHHOM
conu, HabnofeHWe U OMWUCaHWe  pe3ynbTaToB  MPOBEAEHWA  OMbITa,
WNNIOCTPUPYIOLLErO 3aKOH COXPaHEHWs MacChl, CO3faHWe Mofenend MOeKyn
(LapocTepyXHeBbIX).

BaxkHenLIve npeAcTaBUTENN HEOPraHNYeCKNX BELLLECTB

Bo3ayx — cmeck rasoB. CocTaB Bo3gyxa. Kucnopog — 31eMeHT U NpocToe
BeLLecTBO. HaxoxaeHue Kucnopoga B MNpupoae, (hmsmyeckme u XMMUYeCKue
cBoncTBa (peakumm ropeHus)). OkcuAabl. pumeHeHne Kucnopoga. Cnocoo6sl



nosly4yeHnss Kucropofga B /nabopatopum M MNPOMbILWIEHHOCTU.  KpyrosopoT
Kucnopoga B npupoge. O30H — annoTponHas MoAMMUKaUUs KACIopoaa.

TennoBoi 3a(h(heKT XMMUYECKON peakumu, TEPMOXMMMUYECKME YpPaBHEHWS,
9K30- M 3HOOTEPMMYECKME peakumu. TOMAMBO: Yrosib M MeTaH. 3arpAsHeHue
BO34yXa, YCU/IeHNe NMapHUKOBOro apdeKTa, pa3pyLueHne 030HOBOIO C/04.

Bogopos — 3nemMeHT W MpPOCTOe BellecTBO. HaxoXpaeHune Boaopoja B
npupoge, (M3nMyecKMe W XUMUYECKMe CBOMCTBA, MPUMEHEHUE, Crocoobl
nony4veHnsa. KMcnotsl 1 conu.

MonsipHblin 06BEM ra3oB. PacyéTbl N0 XMMUYECKUM YPaBHEHUSAM.

du3nyeckne cBoWcTBa BoAbl. Boga Kak pacTBopuTe/b. PacTBopbl.
HacblleHHble U HeHacbIWeHHbIe PacTBOPbl. PacTBOPUMOCTb BELLECTB B BOJE.
MaccoBas [0/ BeLlecTBa B pacTBope. XMMUYECKMe CBOMCTBA BOAbl. OCHOBaHUS.
Posib pacTBOPOB B MPUPOAE M B XXMU3HM YesioBeka. KpyroBopoT BoAbl B MPUPOSE.
3arpsasHeHue NpupoaHbIX Bog. OXpaHa U 04MCTKa NPUPOAHBIX BOA.

Knaccnukaumsa HeopraHuMyeckux coepuHeHnin. Okcugpbl. Knaccugmkaums
OKCMAO0B:  coneobpasytowine  (OCHOBHbIE,  KWUC/OTHble, amM(qOTEPHbIE) WU
Heconeobpasyrowme. HomeHKnaTypa OKcvMaoB. ®PU3MYECKME N XUMUYECKMe
CBOWCTBA OKCMAO0B. Mony4eHne OKCMAOB.

OcHoBaHMa. Knaccuukaums OCHOBaHWIA: LWEMNOYM W HepacTBOPUMble
OCHOBaHMA. HomeHKnaTypa OCHOBaHMA. Pu3NYeCKMe N XMMUYECKMe CBOWNCTBA
OCHOBaHWi. MonyyeHne OCHOBaHUMN.

Kucnotel. Knaccngmkauma kncnot. HomeHknatypa Kucnot. dusmnyeckme un
XUMUYECKME CBOICTBA KWUCNOT. Pad akTmBHOCTM MeTannoB H. H. BbekeTtosa.
[MonyyeHwne Kncnor.

Conn. HomeHknaTypa coner. Pusnyeckne U XMMUYECKNe CBOMCTBA COJEN.
[Mony4yeHme conen.

["eHeTUYEeCKast CBS3b MeXAY KnaccaMn HeOpraHUYeCKNX CoeIHEHNIA.

XVMUYECKWNIA 3KCNEPUMEHT :

KaueCTBEHHOe OnpefeneHne CoAep KaHna K1ucnopoaa B BO3ayxe, NnosyyeHue,
cobupaHune, pacrnosHaBaHWe W W3y4YeHWe CBOWCTB KWCNopofda, HabnwogeHne
B3aMMOJENCTBMSA BELEeCTB C KWUCNOPOAOM W YCNOBMS  BO3HWMKHOBEHWUA WU
npekpawleHns ropeHuns (noxkapa), O3HaKOM/eHMe ¢ ob6pasuamum OKCUA0B WU
onucaHMe WX CBOWCTB, MO/My4YeHMe, cobupaHue, pacro3HaBaHME W U3YyYeHue
CBOMCTB Bofopofa (ropeHue), B3ammogencTeve Bogopoga ¢ okcugom mean (I1)
(BO3MOXXHO MCMO/b30BaHME BUAEOMAaTepnasioB), HabnogeHne 06pasLoB BeLLEeCTB
KONMYecTBOM 1 MONb, MCCnefoBaHWMe OCOOGEHHOCTENW PacTBOPEHUS BELLECTB C
PasIM4YHOM pPacTBOPMMOCTbIO, MPUrOTOB/IEHME PacTBOPOB C  OMNpeaenéHHON
MacCcoBOI A0Nelt pacTBOPEHHOIO BELLECTBA, B3aMMOAENCTBME BOAbI C MeTaslaMu
(HaTpyem ©  Kasbuuem) (BO3MOXXHO  WCMO/Mb30BaHWe  BuAeOMaTepuasnos),



nccnefoBaHve 06pas3LlOB  HEOPraHWYecKUX BELLECTB  Pas/IMYHbIX  K/1accoB,
Habn4eHne N3MEHEHNA OKPAaCKM MHAMKATOPOB B PacTBOpax KUC/OT U LLEeoYeln,
n3yyeHve B3aumogencTemsa okcmpa megm (I1) ¢ pacTBOPOM CEPHON KWUCNOTI,
KIUCNOT C MeTa/laMu, peakuuii HerWTpasmsaumu, NoayyeHne HepacTBOPUMBIX
OCHOBaHWIA, BbITECHEHWE OLHOr0 MeTaslia APYrMMm U3 pacTBopa COMW, peLleHune
9KCNEepPUMeHTa/IbHbIX 3ada4 Mo Teme «BaxHellme Knaccbl HeOpraHUYecKmMx
COEAVNHEHNIA.

Meprognyecknin  3akoH u  Tlepuofgmyeckas cucTeMa XUMUYECKUX
anemeHTtoB [A. V. MeHgeneeBa. CTpoeHMe aToMOB. XUMUYecKas CBA3b.
OKMCNUTENBHO-BOCCTaHOBUTENIbHBIE peaKuun

[MepBble MOMbITKN KnacCUPUKauunm XUMUYECKMX 3N1EMEHTOB. [MoHATME O
rpynnax CXoAHbIX 3MeMEHTOB (LLeNOYHble W  LefoYHO3eMeNbHbIE MeTafbl,
raforeHbl, MHEPTHbIE rasbl). O/1EMEHTbI, KOTOPble 06pasyoT aM)OTEPHbLIE OKCUAbI
N TUAPOKCUABI.

Meproamyeckunin 3akoH. MNeproanyeckas cMctema XMMUYECKUX 3/1eMeHTOB [,
. MeHgeneesa.  KopoTkonepuogHas M O/IMHHOMepuogHas  hopMbl
[MeproanyecKor CUCTEMbI XUMMUYECKUX aneMeHToB [. . MeHpeneesa. Nepuofb!
N rpynnbl. PUNYECKUA CMbICT MOPSAKOBOTO HOMepa, HOMEPOB nepuoga U
rpynnbl 37IeMeHTa.

CTtpoeHune aTomoB. CocTaB aTOMHbIX Aaep. M3oTonbl. 31eKTpoHbl. CTpoeHue
3NIEKTPOHHbIX ~ 000/104eK  aTOMOB  MepBbiX 20  XMMWUYECKMX  3/1EMEHTOB
Mepurogmyeckort cuctembl . . MeHgeneeBa. XapakTepucTMKa XUMUYECKOTO
aNeMeHTa Nno ero nonoXxeHuto B Mepuognyeckoi cucteme . V. MeHaeneesa.

3aKOHOMEpPHOCTU M3MEeHeHUs pagnyca aToMOB XUMUYECKUX 3/IEMEHTOB,
MeTa//IMYECKMX Y HEMETaI/IMYECKMX CBOCTB MO rpynnamM 1 neproiam.

3HaueHue MNeprognyeckoro 3akoHa 1 MNeprnognyeckoin CUCTEMbl XUMUYECKMX
3NIEMEHTOB [AN151 Pa3BUTUS HayKM U npakTtuknh. . V. MeHgeneeB — YYéHblil ©
rpaXxaaHuH.

Xummnyeckas cBAsb. KoBaneHTHasa (monsapHasd W HenosspHas) CBA3b.
DNEeKTPOOTPULATENIBHOCTL XMMUYECKUX 3/1EMEHTOB. /IOHHaA CBA3b.

CrteneHb  okucneHms.  OKUCIUTENbHO--BOCCTAHOBUTE/IbHbLIE  peakLuu.
Mpougecchl oOKNcneHnsa u BocCcTaHoBNeHNSA. OKUCTUTENN N BOCCTAHOBUTEN.

XUMWNYECKNI IKCNIEPUMEHT :

n3yyeHre 06pasLLlOB BELLECTB META/NIOB M HEMETaN/10B, B3aVMOAENCTBUE
rMAPOKCMAA UMHKA C pacTBopamy KWUCNOT W LUefioYveid, npoBeAeHue OrbITOB,
WNIKOCTPUPYIOWNX — MPUMEPbl  OKUC/IMTENbHO-BOCCTAHOBUTE/NbHBIX — peakuui
(ropeHue, peakL N pasnodXXeHUs, COeUHEHNS).

Me>knpeamMeTHble CBA3MU



Peanunsaumsa MeXnpegMeTHbIX CBA3EA NpU U3yyYeHUUM XuUMUKU B 8 Kracce
OCYLLECTB/IFETCA Yepe3 WCMO/b30BaHMe KakK OOLMX eCTeCTBEHHO--HayYHbIX
MOHATUI, TaK N MOHATWIA, ABMAKOLWMXCA CUCTEMHBIMU AN1A OTAE/bHbIX NPeAMETOB
eCTeCTBeHHO--Hay4HOro LuKna.

OOLLUKMe eCTeCTBEHHO--Hay4YHble MOHATUA: Hay4HbIn (PaKT, rmnoTesa, Teopus,
3aKOH, aHa/M3, CWHTE3, Knaccugukaums, nepuoguyHOCTb,  HabnoeHue,
3KCMNEePUMEHT, MOJEeNIMPOBaHNe, U3IMepPeHne, MoAe b, AB/EHNE.

®du3mka: marepus, aToMm, 3/EKTPOH, MPOTOH, HENTPOH, WOH, HYK/IWA,
M30TONbI, PAAMOaKTUBHOCTb, MOJEKYNA, 3MIEKTPUYECKUIA 3apsj, BELLeCTBO, TeSo,
06bEM, arperatHoe COCTOSHME BELLeCTBa, ras, (oM3nMyecKne Be/IMYMHbI, efUHNLbI
N3MepPEeHUs, KOCMOC, NNaHeThI, 3Bé3abl, ConHLe.

Buonorus: (hoTocnHTE3, AblXxaHue, buocgepa.

[eorpadua: aTtmoctepa, rugpocgepa, MWHepanbl, TOpPHblE MOPOAbI,
rnonesHble UCKoNaemble, TOMANBO, BOAHBIE PECYPCHI.

9 K/TACC

BeLlecTBo 1 XMUYecKasa peakLuus

MeproamyecKkunin 3akoH. MNeproanyeckas cMctema XMMMUYECKUX 3/1eMeHTOB [,
N. MeHpeneeBa. CTpoeHMEe aTOMOB. 3aKOHOMEPHOCTW B W3MEHEHWW CBOWCTB
XUMUYECKUX 3/IEMEHTOB MepPBbIX TPEX MNEpUoAOB, Kanna, KaibLuug W UX
COeAMHEHNIA B COOTBETCTBUM C TOJIOXKEHMEM 3/1eMEHTOB B [leproanyecKon
CUCTEME N CTPOEHUEM UX aTOMOB.

CTpoeHue BeLecTBa: BUAbl XUMMUYECKOW CBA3W. TuMbl KPUCTa/IIMYECKMX
PELETOK, 3aBNCMMOCTb CBOWMCTB BELLECTBA OT TUMA KPUCT/IIMYECKOW PELLETKUN U
BUAA XMMNYECKOI CBSI3N.

Knaccugmkauma 1 HoMeHKnaTypa HeopraHMyecKux BeLLecTB. XUMUYeCKue
CBOMCTBA BELLECTB, OTHOCALLUMXCA K pas3/IMYHbIM K/laccam HeopraHuyecKmnx
COEfIMHEHWi, TeHeTNYeCcKas CBSA3b HEOPraHNYeCKNX BELLECTB.

Knaccngukaums XMMUYecKnx peakumii no pas/inyHbIM npusHakam (no ymcny
M COCTaBY Y4YaCTBYHOLMX B peakuuMu BeLLecTB, MO TensjoBoMy 3(MeKTy, Mo
N3MEHEHMIO CTEMNeHel OKUCNEHUS XUMWYECKMX 3/IEMEHTOB, MO 06paTUMOCTH, Mo
y4acTUIO Katanmsatopa). IK30- U 3HAOTEPMUYECKME peaKunn, TEPMOXUMUYECKNE
ypaBHeHWA.

[MOHATME O CKOPOCTU XUMWYECKOW peakumu. ToHATMe 06 06paTUMbIX W
HeobpaTUMbIX XUMWYECKUX peakuusaX. MOHATME O FTOMOMeHHbIX U reTeporeHHbIX
peakumsax. MNMoHATME 0 KaTanmse. [NMoHATME 0 XMMUYECKOM paBHOBECUUN. PaKTOphI,
B/IMAIOLLME HA CKOPOCTb XMMMWYECKOWN peakuum W MONOXEHUE XUMUYECKOro
paBHOBECKS.

OKMCNNTE/IbHO-BOCCTaHOBUTE/IbHbIE  PeakumW,  3MeKTPOHHbIA  6anaHc
OKUCNNTENbHO-BOCCTAHOBUTE/IbHOW peakumu. CocTtaBneHve  ypaBHEHWi



OKUCNNTENbHO--BOCCTAHOBUTE/bHLIX — peakumii € UCMO/Mb30BaHMEM  MeToja
3MIEKTPOHHOr0 6anaHca.

Teopus aNeKTPONNTUYECKOW Anccoumaumn. NeKTPONUTbI U HEINEKTPOIUTI.
KatnoHbl, aHMoHbl. MexaHunsm guccoumaumm BeLeCcTB C pas/IMUHbIMA BUAMU
XYMUYeckom ceasn. CTeneHb guccoumaumm. CunbHble U cnabble 31eKTPONUTLI.

Peakunn MOHHOro 0bMeHa. Y CNnoBus NPoTeKaHUs peakumii MOHHOro 0O6MeHa,
MoJIHble W COKpalléHHble WOHHble YypaBHeHUs peakumii. CBOWCTBA KWUC/IOT,
OCHOBaHWMA W CONei B CBeTe MNpeacTaBneHUd 06  3MeKTPONUTUYECKOM
anccoumaummn. KayecTBeHHbIe peakuum Ha MOHbI. ToHATYE O rMaponnse Conen.

XUMWNYECKNIA IKCNIEPUMEHT :

O3HaKOM/IEHME C MOAENSMU KPUCT/IINYECKMX PELLUETOK HEeopraHn4eckKmx
BELECTB — METa/I/IOB M HeMeTanoB (rpadura u asMasa), C/NOXHbIX BeLLecTB
(xnopuga Hatpus), uccnefoBaHMe 3aBUCUMOCTM CKOPOCTU XMMMWUYECKOW peakumm
OT BO3AENCTBUA pPa3/IMyHbIX (AKTOPOB, WCCMef0BaHWE 3EKTPOMNPOBOLHOCTYU
pacTBOpPOB BeLLEeCTB, Mpouecca AuccoumaLum  KUCIOT, LWenoyYeid n  Conen
(BO3MOXXHO  MCMONb30BaHWe BWAEO  MaTepuanoB), MPOBEAEHWE  OMbITOB,
WNNIOCTPUPYIOLWMX — MPU3HAKM  MPOTEKAHUA  peakunini  MOHHOro  0bmeHa
(obpasoBaHMe o0cagka, BblgeneHnMe rasa, 06pasoBaHWe BOAbl), OMbITOB,
WNIKOCTPUPYIOWNX  MPUMEPbl  OKUC/IMTENbHO-BOCCTAHOBUTE/bHBIX — peakuui
(ropeHuve, peakuum pasfoXXeHUsi, COefMHeHNs), pacrno3HaBaHne HeopraHNYecKmx
BELWECTB C MOMOLLbHD  Ka4yeCTBEHHbIX peakuuii Ha  WOHbl, peLleHune
3KCNepUMeHTa/IbHbIX 33ad.

HemeTansibl n nx coeguHeHns

Obwaa xapakrtepuctmka rasoreHoB. OCOBEHHOCTM CTPOEHMSA aToMOB,
XapaKTepHble CTerneHn okucneHusd. CTpoeHre U (PU3NYECKMe CBOMCTBA MPOCTbIX
BELWeECTB — Tra/lioreHoB. XWMWYECKMe CBOICTBA Ha nNpuMepe  x/opa
(B3aMMOfelicTBMEe C MeTajilaMu, HeMeTalamu, Lesovamum).  X/1I0poBOLOPOA.
ConsHas KUCNoTa, XMMWYECKNe CBOKCTBa, MOSyYeHWe, NpUMeHeHue. [eicTeume
X/lopa M X/I0POBOAOPOAA HAa OpraHuM3m 4YesioBeka. BakHelwmne xmopufbl U UX
HaxoXXAeHne B Npupose.

Obuwan xapakrtepuctmka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB, XapakTepHble CTerneHn OKucneHus. CTpoeHWe U (PU3MYeCKMe CBOMCTBA
MPOCTbIX BELLECTB — KMCNOPOAA U cepbl. ANOTPOMHbIE MOAUPUKALUM KUCTOPOAa
N cepbl. XUMUYeCKne cBoWcTBa cepbl. CepoBOAOPOS, CTPOEHUe, PU3NYECKMe U
XnMmyeckune csonctea. OKCUAbl Cepbl Kak NpPeacTaBUTENI KUCMOTHBIX OKCUZOB.
CepHass Kucrota, (M3NYECKMe W XUMUYecKme cBoiicTBa (obWipe  Kak
NpeAcTaBUTeNs Knacca KWUCIOT U criepyuduyeckme). XMUMUYECKME peakumu,
nexXkawjme B OCHOBE MPOMbILIIEHHOTO Crnoco6a MoJslyYyeHUs CEepHOM KUC/OTbI.
[MpuMeHeHWe cepHOM KNCNOTbl. CoMn CEPHON KMUCMOTbI, KaYeCTBEHHAsA peakuma Ha



Cynbart-uoH. HaxoxgeHuwe cepbl U €€ COeAuHeHWn B npupoge. XumMmnyeckoe
3arpsA3HeHne OKpy»KaroLein cpefbl COeAMHEHUAMU cepbl (KUCNOTHbIE LOXAW,
3arps3HeHne Bo3ayxa 1 BOJOEMOB), CNOCOOLI ero NpeaoTBPaLLEHWS.

Obwasa xapakrtepuctnka anemeHToB VA-rpynnbl. OCO6EHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTerneHW OKWMCNeHWs. A30T, pacrnpoCcTpaHeHWe B NPUPOAE,
(hm3nyeckme N XMMMYeCKme cBoricTea. KpyrosopoT asoTta B npupoge. AMMUak, ero
(hM3nYecKme N XMMUYeCKne CBOMCTBA, NoJyyYeHue 1 npumeHeHne. Conv aMMOHKS,
NX (U3NYECKMEe N XUMUYECKNE CBOMCTBA, NpMMeHeHMe. KayecTBeHHas peakumsa Ha
MOHbI aMMOHUA. A30THaA KWUC/0Ta, eé nosyvyeHune, (uUsnMyeckme U XUMUYECKME
cBoMCTBa (0OWMe Kak nMpeAcTaBUTeNss Knacca KWUCNOT U cneumguyeckue).
icnonb3oBaHWe HWUTPATOB W COMed aMMOHMS B KayecTBe MWHEPasIbHbIX
yA00peHnA. XUMNYECKOe 3arpsasHeHre OKPYXXatoLLein cpeabl COefMHEeHNAMN a3oTa
(KMCNOTHblE [0XAW, 3arpsa3HeHue BO3fyxa, MoyBbl W BOAOEMOB). Pocdop,
annoTPonHble MoAaugukauum dgocdopa, (r3nyeckne M XMMUYECKME CBOWNCTBA.
Okeng ocopa (V) 1 hochopHas KMCioTa, PU3nYeckme n XMMmnyeckne CBOMCTBA,
nony4yeHme. cnonb3oBaHre HochaToB B KAYECTBE MUHEPA/IbHbIX YA06PEHWIA.

Obuwan xapakrtepuctmka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB,  XapaKTepHble  CTEMeHW  OKUC/EHUs.  YTNepod,  alioTPOrHble
MOAMMUKaLMK, pacrnpoCcTpaHeHNe B MpPUPOLe, (U3NYECKME N XUMWYECKME
cBoucTBa. Afcopbumsa. KpyrosopoT yrnepoga B npupoge. Okcuabl yrnepoga, nx
(bM3nyeckne M XMMUYECKMe CBOWCTBA, [EWCTBME HA KMBble OpPraHU3Mbl,
Mosly4YeHne U MnpuUMeHeHne. OKOMOornyeckne npobnembl, CBA3aHHbIE C OKCUAOM
yrnepoga (IV), runote3a rnobanbHOro MOTEMEHNUA KAUMaTa, MapHUKOBbIIA
aheKT. YTonbHasa KUcnoTa U eé conu, Nx usnyeckne n XMMMYeCcKne CBOIMCTBA,
noslyyeHne W npuMeHeHve. KauyeCTBeHHas peakuus Ha KapbOoHAT-MOHbI.
Vcnonb3oBaHWe kapboHaToB B ObITY, MeAWLMHE, NPOMbILIEHHOCTA U CEe/IbCKOM
XO035CTBE.

MepBOHaYaIbHblE MOHATUA 06 OpraHMYeCcKMX BELLLECTBAX KaK O COeAMHEHNAX
yrnepoga (MeTaH, aTaH, 3TWeH, aLueTW/eH, 3TaHO/, MMULEPVH, YKCYCHaa K1CIOTa).
MpupogHble WUCTOYHUKM  YrNIeBoAOpoA0B (Yronb, MPUPOAHbLIA ras, HeMTb),
MPOAYKTbl MX MnepepaboTkn (6eH3VH), UX POonb B ObITY M MPOMBbILLIEHHOCTU.
[MoHATME 0 BUOMOTMYECKN BXXHbIX BELLECTBAX: XMpaX, 6efikax, yrnesogax — u ux
POIM B XKU3HM Yenoseka. MaTepuasbHOe €QUHCTBO OpraHuUYyeckux Wu
HeopraHM4yecKnx coefvHEHNIA.

KpeMHWiA, ero (u3nyeckue u XMMMUYECKME CBOWCTBA, MOJyYeHWe W
npumeHeHne. CoefMHeHNs KpemHus B npupoge. OO6wue npeactaBneHus 06
okcnae KpemHusa (IV) n KpeMHMeBoW Kucnote. CUAMKaTbl, UX LCMOMb30BaHUE B
ObITY, B NMPOMbILLIIEHHOCTW. BaxKHelLue CTpoUTeNbHble MaTepuanbl: Kepammnka,



CTEK/0, LUEeMeHT, BeTOH, Xene306eToH. MNpobnemMbl 6e30MacHOro MCrosb30BaHNA
CTPOUTESIbHbIX MaTePUaIOB B MOBCEAHEBHON YXU3HU.

XYMUNYECKNIA IKCNEePUMEHT :

n3yyeHne 06pasL0B HEOPraHNYEeCKNX BeLLECTB, CBOWCTB COJIAHON KWC/OTHI,
NPoBefieHNe KayeCTBEHHbIX peakuuid Ha X10pUA-MOHbI U HAbNIOAEHNe NPU3HAKOB
X MNPOTEKaHWS, ONbITbl, OTPaKaroLMe (U3NYeCKne M XMMUYECKME CBOMCTBA
rafloreHoB U WX COefAVHEeHWUA (BO3MOXXHO MCMO/Mb30BaHWe BWAeOMaTepUasios),
O3HaKOM/JIeHMe C o6bpasuyamn  XnopuaoB  (rasoreHnaoB), O3HAKOMJIEHME C
obpasuyamm  cepbl U eé  coefMHEHMAMM  (BO3MOXHO  MCMONb30BaHWUe
BUeoMaTepranoB), HabngeHNe npouecca 06yrnMBaHNA caxapa nof AercCTBUEM
KOHLEHTPUPOBAHHON  CEPHON  KWUCNOTbl, U3Y4YeHWe XUMUYECKMX CBOWCTB
pa3baB/ieHHOW CEPHOM KUCMOTbI, MPOBeAEHME KaYeCTBEHHOW peakumm Ha Cynbgart-
MOH 1 HabniofeHne npusHaka eé npoTekaHus, 03HAKOMJIEHME C (PU3NYECKMMU
CBOMCTBaMM a3oTa, (ochopa M WX COeAUHEHUIA (BO3MOXHO WCMOMb30BaHMe
BUAeoMaTepranos), obpasuamMm as3oTHbIX U (POCHOPHLIX YA0OPEHWNIA, NOnyyeHue,
cobupaHue, pacnosHaBaHWe W W3yyYeHWe CBOWCTB amMmuaka, MNpoBeAeHMne
KayeCTBEHHbIX peakuuii Ha MOH aMMOHUA M (hocdaT-NoH U MU3yYeHne NPU3HAKOB
NX NPOTEKaHWS, B3aUMOAENCTBME KOHLEHTPUPOBAHHOM a30THOW KMUCNOTbI C MeAbHo
(BO3MOXXHO ~ MCMOMb30BaHWE  BWUAEOMATEpPMAsoB), N3yyeHne  Mopenein
KPUCTa/IIMYECKMX PEeLUETOK anmasa, rpajuta, ®ynnepeHa, 03HaKOM/IeHWe C
MpoLeccoM  afcopouMm pPacTBOPEHHbIX BELECTB aKTUBUPOBAHHLIM YINEM U
YCTPOWCTBOM MPOTUBOrasa, MoslydeHve, cobmpaHve, pacno3HaBaHne 1 n3yyeHue
CBOMCTB YrNeKNCNoro rasa, NpoBefeHNe Ka4yeCTBEHHbIX peakumii Ha KapboHat U
CUINKAT-UOHbl U U3YYeHWe TMPU3HAKOB WX MPOTEKaHWs, O3HaKOMJIEHWe C
NPOAYKUMEN CUINKATHON MPOMBILIEHHOCTW, PeLUeHNe 3KCMePUMEHTaSIbHbIX
3afa4 no Teme «BaxkHenLme HeMeTaI/bl N X COELUHEHUS».

MeTansnbl U UX COeMHEHUSA

Ob6Lan xapakTepucTnKa XMMUYECKUX 3/IEMEHTOB — METa/I/IOB HA OCHOBaHUU
X NONOXeHus B [leproaMyecKoin cuUcTeMe XUMWUYeCKMX anemeHToB M. W.
MeHzeneesa 1 CTpoeHUsi aToMoB. CTpoeHVe MeTannos. MeTannnyeckas CBA3b U
MeTa//Iyeckasd  KpUCTa/IMYecKass  pelétka.  JNEKTPOXUMUYECKUA  psag
HanpsbkeHWin MeTannoB. PU3NYECKE N XMMUYECKMe CBOWCTBA MeTa1oB. ObLuive
Croco6bl Mony4vyeHnss MeTainoB. [MOHATME O KOPPO3UW METasI0B, OCHOBHbIE
Cnocobbl 3awmTbl UX OT KOppo3uu. Cnnaebl (CTasb, YYryH, AHOPaTFOMUHUN,
OpOH3a) 1 UX NPUMEHEHWE B ObITY N MPOMbILLIIEHHOCTH,

LLlenioYHble MeTasibl: NOoXKeHVEe B MeproanyecKoin cnucteme XMMUYECKNX
anemeHToB M. . MeHpaeneeBa, CTpOeHMe MX aTOMOB, HaxoX[eHWe B Mpupoje.
®un3nyeckme N XMMMYeCKMe CBOMCTBa (Ha NpuMepe HaTpusa 1 Kanms). OKcuabl 1



rMApoOKcuabl HaTpua W Kanua. [IpuMeHeHWe LUEMOYHbIX METI0B U UX
COEUHEHNIA.

LLlenoyHo3eMesibHble  MeTa/i/lbl  MarHWin M Ka/bUWiA:  MOMIOXKEHNE B
Mepuroamnyeckor cucTteme XMMUYeCKUX anemeHToB . V1. MeHaeneesa, CTpoeHMe
MX aTOMOB, HaxoXeHue B npupoge. PU3NYecKmne N XMMMUYECKMNe CBONCTBA MarHus
N Kanbuma. BaxHeillne coefnHeHUs Kanmbumus (OKCWUg, TUAPOKCUA, COMNn).
YKECTKOCTb BOAbI U CNOCOOLI €8 YCTpaHeHus.

AJTIOMUHWIA: NONOXEHWe B [epuoanyecKoin CMCTeMe XUMUYECKMX 31EMEHTOB
O. V. MeHpeneeBa, CTpoOeHMEe aToma, HaxoxkieHue B npupoge. dusnyeckme u
XVIMUYECKNe CBOMCTBa a/IlOMUHMA. AMDOTEPHbIE CBOMCTBa OKCMAA U TMapoKcuaa
UHOMUHNA.

XKeneso: nonoxkeHue B INepnoanyecKkoin CUCTEME XUMUYECKUX 3N1EMEHTOB .
. MeHpeneeBa, CTPOEHWE aToMa, HaxoXieHuve B npupoge. Pusndeckune u
XMMUYECKMe CBOMCTBA Xenesa. Okcuabl, rnapokenasl 1 conm xxenesa (1) v >xenesa
(111), nx cocTtas, CBOWCTBA U NONYYeHNE.

XYMUNYECKWNIA IKCNEPUMEHT :

O3HaKoM/neHMe C obpasuamy MeTaIIoB WM CNaBoB, WX (PU3NYECKMMMU
CBOMCTBaMW,  M3y4yeHWe pe3ynbTaToB  KOPPO3MM  MeTayIoB  (BO3MOXHO
MCNONb30BaHNe BWAeOMaTepuasnoB), OCOOEHHOCTeW B3aUMOLENCTBMSA OKcuaa
Ka/ibUMa W HaTtpusi ¢ BOAOM (BO3MOXHO WCMONb30BaHUE BUaeOMaTepPUanos),
nccnefoBaHve CBOMCTB XECTKOM BOAbI, MPOLEcca ropeHns xenesa B KUCIOPOAe
(BO3MOXXHO  MCMOMb30BaHME  BWUAEOMATepuasioB), MPU3HAKOB  MPOTEKAHUSA
KayeCTBEHHbIX peakuMil Ha MOHbI: MarHus, KaibLus, alOMUHNSA, LUHKA, XXenesa
(1) v xenesa (111), meam (11), HabnogeHWe 1 oNKcaHMe MPOLLECCOB OKpaLlnBaHKA
nnamMeHn WOHaMM HaTpus, Kaama un  Kaibuma (BO3MOXXHO WCMOMb30BaHWUe
BUeOoMaTepranoB), UCCnefoBaHe amPOTEePHbIX CBOMCTB MMAPOKCULa a/IloOMUHUA
N TMAPOKCUAA LUMHKA, peLleHre IKCNeprMeHTa/IbHbIX 334ad Mo TeMe «BaxHenLwne
MeTa/1bl N UX COEAUHEHNA.

XUMUSA N OKpYXatloLLasa cpeja

BewectBa n maTepuasibl B NOBCEAHEBHOM XXW3HW 4YenoBeka. besonacHoe
NCMO/Ib30BaHNE BELLECTB U XMMUYECKMX peakumid B ObITy. [MepBas MoMoLLb npu
XUMNYECKMX 0XKOTrax U OTpaBieHUAX.

XMUnYecKoe 3arpsasHeHMe OKpy>Karollein cpegpl (npepensHas fonycTumast
KOHLeHTpauusa Bewects, ganee — MAK). Ponb XMMUK B peLleHnn 3KOM0rMYecKmx
npo6nem.

XUMWNYECKUIA IKCNEPUMEHT :

n3yyeHvie 06pasLlOoB MaTepuasioB (CTEK/O, Crnasbl METa//0B, MOMMMEPHbBIE
marepuasbl).

Me>knpeamMeTHble CBA3U



Peanunsauma MexXnpegMeTHbIX CBA3EA Npu U3ydeHUUM xummm B 9 Kracce
OCYLLECTB/IFETCA 4Yepe3 MCMOMb30BaHWE KakK OOLMX eCcTeCTBEHHO-HayYHbIX
MOHATUI, TaK N MOHATWIA, ABMAKOLWMXCA CUCTEMHBIMU AN1A OTAE/bHbIX NPeAMETOB
eCTeCTBEHHO--HaY4HOr0 LMKNa.

OOLUMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmnoTesa, 3aKoH,
TEopus, aHan3, CUHTe3, Knaccuumkaums, MnepuoauyHOCTb, HabnaeHe,
3KCMEePUMEHT, MOJENMpPOBaHNe, W3MePeHWe, MOAEeNb, ABMIEHUE, MapHUKOBbIN
ahpeKT, TEXHOMOrA, MaTepuasbl.

®du3mka: marepus, aToMm, 3/EKTPOH, MPOTOH, HEWTPOH, WOH, HYKUA,
M30TONbI, PAAMOAKTUBHOCTb, MOJEKY/a, 3MeKTPUYECKUA 3apaf, MPOBOLHUKM,
MOMYNPOBOAHUKW,  AN3NEKTPUKK, (DOTO3/1EMEHT, BELLeCTBO, Teno, OO6bEM,
arperaTHoe COCTOsIHME BeLLecTBa, ra3, pacTBop, pacTBOPMMOCTb, KPUCTaINYECKAS
peLéTka, cnnaebl, (IM3NYECKNE BENMUMHDI, efUHULbI U3MEPeHNs, KOCMUYECKOoe
NPOCTPaHCTBO, NnaHeTkl, 38é34bl, CosHLe.

Buonorvsa: ¢otocuHTes, AblxaHue, 6uocdepa, IKOCUCTEMA, MUHepasibHble
YyA00peHns, MUKPO3/IEMEHTbI, MaKPO3/IEMEHTbI, NUTaTe/IbHbIe BELLECTBA.

[(eorpadmsa: aTmocepa, rugpocdepa, MWHepasbl, TOPHble MOPOAbI,
rnosie3Hble NCKoMaemMble, TOMNBO, BOAHbIE PECYPChI.



NNAHNPYEMbBIE PE3YJIbTATbl OCBOEHUA TMPOIPAMMBbBI T10
XM HA YPOBHE OCHOBHOI' O OBLUEI O OBPA3OBAHNA

JIMYHOCTHDbIE PE3YJIbTATbI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHWA MNpPOrpammbl  OCHOBHOIO  O6LUEro
0bpa3oBaHMA AOCTMraloTca B Xode O00y4yeHUs XUMUM B eAUHCTBE Y4ebHOW U
BOCNUTATENbHON AeATeNIbHOCTU B COOTBETCTBUM C TPaAULMOHHBLIMIA POCCUACKMMMU
COLMOKY/IbTYPHbIMA N AYXOBHO-HPABCTBEHHbLIMW LEHHOCTAMM, MPUHATLIMA B
o6LLecTBe MpaBuiaMuM W HOpMaMu TMOBEAEHWS M CMOCOBCTBYHOT npoueccam
CamMOonO3HaHMs, CaMOPa3BUTUS 1 coLManm3aLmm 06yyaroLLMXCs.

JINYHOCTHbIE  pe3ynbTaTbl  OTPAXAT  TOTOBHOCTb  0OYy4aroLmUXCH
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUMBHBLIX  LIEHHOCTHbIX OpPUEeHTauuin wu
pacLLUMpeHme OnblITa AesATeNIbHOCTM Ha e€ OCHOBE, B TOM YMC/IE B YaCTW:

1) NnaTpruoTM4eCKOro BOCMUTaHUS:

LLEHHOCTHOIO OTHOLLEHWNSA K OTEeYEeCTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY
M HayYHOMY HaCNeAuio, MOHWMaHMS 3HAYEHUS XMMUYECKOW HayKM B XKU3HU
COBPEMEHHOro 06LLecTBa, CMNOCOOHOCTU BMafeTb AOCTOBEPHOM MHGOpMaLMen o
nepefioBbIX AOCTUDKEHUAX W OTKPbITUSX MUPOBOM U OTEYECTBEHHON XUMUMW,
3aMHTEPeCOBaHHOCTM B HAY4HbIX 3HAHUSIX 00 YCTPONCTBE MMpa N OOLLLECTBA,;

2) rpaXkaaHCcKoro BOCNUTaHUA:

NPeACTaBNeHMS O COUMabHBIX HOpMax W npaBuiax MEeXIMYHOCTHBIX
OTHOLLUEHWIA B KOMNEKTNBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OO6LLECTBEHHO
Mone3Hon, y4yebHO-MCCNefoBaTENIbCKOM, TBOPYECKOW W Apyrux  Buax
AeATeNIbHOCTU, TOTOBHOCTM K pPa3HOO0Opa3HOM COBMECTHOM [AeATeNbHOCTM MNpw
BbIMO/IHEHUM  Y4eOHbIX, MO3HaBaTeNbHbIX 3afa4y, BbIMOJIHEHUM XUMUYECKUX
3KCNEePUMEHTOB, CO3AjaHNM Y4ebHbIX MPOEKTOB, CTPEM/IEHNA K B3aMMOMNOHUMaHUIO
M B3aMMOMOMOLLUM B npouecce 3TOW Yy4yebHOW [AesaTeNbHOCTW, FOTOBHOCTU
OLeHMBaTb CBOE TMOBefJeHMe W MNOCTYMKM CBOMX TOBapuULEn C NO3nLMM
HPaBCTBEHHbIX U MPaBOBbIX HOPM C YY4ETOM OCO3HaHWA NOCNEACTBNIA MOCTYMNKOB;

3) LEHHOCTM Hay4YHOr 0 NO3HaHWS:

MMUPOBO33PEHYECKME MPEACTaB/EHNA O BELLECTBE M XUMUYECKOW peakuuu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PasBUTUA HayKu W COCTaB/stOLLME
OCHOBY A5 NOHVMMaHUA CYLLHOCTU HaY4YHOW KapTUHbI MUpa, NpeacTaBneHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPasBUTUS MPUPOAbI, B3aMMOCBA3SX 4eNoBeKa C
NPUPOAHOIA CPefo, O PO XUMUM B MO3HAHUN 3TUX 3aKOHOMEPHOCTEN;

Nno3HaBaTe/lbHble MOTMBbI, HarpaB/iEHHbIE Ha MOJlyYeHNe HOBbIX 3HaHWIA Mo
XUMUK, Heobxoanmble ANs 0ObACHEHMS HabNtodaeMbIX MPOLECCOB U ABMEHWIA,
Mo3HaBaTe/lbHOW, WMH(OPMAUMOHHON W 4MTaTeNbCKOW Ky/NbTypbl, B TOM 4uChe
HaBblKOB CaMOCTOATE/IbHOW paboTbl C  y4yebHbIMM  TEKCTamu, CrpaBOYHOMN



NNTEPaTypoil, AOCTYMHbIMA  TEXHWUYECKMU CPeAcTBaMy  MHHOPMALMOHHbIX
TEXHO/IOTUNA;

NHTEpPeC K OOYyYeHWUO W TMO3HaHWIO, /1H0603HATENIbHOCTb, FOTOBHOCTb W
CMOCOOHOCTL K CaM000pa3oBaHWtO,  MPOEKTHOM W MCCNefoBaTe/IbCKOM
[eATeNIbHOCTWN, K OCO3HAHHOMY BbIGOPY HanpaBieHHOCTN M YPOBHA 00y4YeHUs B
AasibHeNLeM;

4) (hopmMMpoBaHUA KyNbTYypPbl 340POBbA:

OCO3HaHWe LEHHOCTW >KWU3HW, OTBETCTBEHHON0 OTHOLUEHMS K CBOEMY
3[0POBbLI0, YCTAHOBKM Ha 340p0Bbli1 06pa3 XW3HW, OCO3HaHWe MOC/eACTBUA U
HenpusATne BPeLHbIX NpuBbIYeK (YNoTpebeHNs ankorons, HapKOTUKOB, KYPeHus),
HeoOXoAUMOCTN  cobMoaeHNs npasua  6e3onacHOCTM  MpW obpalleHMn ¢
XUMUYECKUMI BELLLECTBAMU B ObITY U peasibHOMN YKN3HMU;

5) TPyA0BOro BOCMUTAHUSA:

MHTEPEC K NPaKTUYeCKOMY M3YUYeHWI0 NPogeccuini n Tpyaa pasfiMyHoro poja,
yBaKEHUe K Tpyay W pesy/nbTaTtam TPYAOBON [eATeNlbHOCTW, B TOM 4MUC/e Ha
OCHOBE MNPVMEHEHUA MNPeAMETHbIX 3HaHWM MO0 XWMUK, OCO3HAHHbLIN BbIOOP
NHAVBUAYA/TbHOW TPaeKTOpUK NPOLO/HKEHUSA 06pa30oBaHns C YH4ETOM JIMYHOCTHbIX
WNHTEPECOB M CMOCOOHOCTU K XMMUK, O6LLIECTBEHHBLIX NHTEPECOB M NMOTPEOHOCTEN,
YCMELIHON NpogecCnoHaNIbHOM AesSTeNIbHOCTU U Pa3BUTUA HEOOXOAUMbIX YMEHUA,
rOTOBHOCTb afanTMpoBaTbLCA B MPOECCUOHASIbHOW CPeje;

6) 3K0/I0rMYecKoro BoCnmTaHuA:

9KOMOrMYeCKM LienecoobpasHoe OTHOLUEHME K Npupofe KakK WCTOYHMKY
YXW3HM Ha 3emsie, OCHOBe €€ CyLLLeCTBOBaHUSA, NOHNUMaHWe LLeHHOCTU 340POBOro M
6e3onacHoOro o6bpasa >XW3HW, OTBETCTBEHHOE OTHOLLUEHME K COOGCTBEHHOMY
(hM3MYECKOMY U TMCUXMYECKOMY 3[40POBbI, OCO3HaHME LEHHOCTU COONHAEHWS
npasu/ 6e30MacHOro NoBeAeHNs Npy paboTe C BeLecTBaMu, a Takxke B CUTyauusXx,
YIPOXAKLLUMX 340POBbIO N XKN3HW NIOLEN;

CMOCOOGHOCTU MPUMEHATL 3HaHWA, MOJlyYaeMble MPU M3YYeHUU XUMWUW, 4NS
peLleHmns 3afa4, CBA3aHHbIX C OKPY)KatoLLEen NPUPOAHON CPefoi, ANA NOBbILLEHNA
YPOBHA  3KOJIOTMYECKOW  KYNbTYpbl, 0OCO3HaHWA rN106asbHOr0  Xapakrepa
3KOJIOTUYECKMX MPoBaeM U NyTeiln MX pelleHus MOCpPeAcTBOM METOAO0B XUMUW,
3KO0NIOrMYECKOro MbILL/IEHUSA, YMEHUS PYKOBOLCTBOBATLCA MM B MO3HABATE/IbHOW,
KOMMYHWKaTUBHOW M COLMabHOM NPaKTUKE.

METAMNPEOMETHbIE PE3Y/IbTATDI

B coctaBe MmeTanpegMeTHbIX pe3y/fbTaTOB BbILENAOT 3HaYMMble AJ1S
(hOPMMPOBaHNA  MUPOBO33PEHNA  OOLLEHay4YHble TMOHATUA  (3aKOH, Teopus,
NPUHLMN, rNoTe3a, (HakT, CUCTEMA, NPOLIECC, SKCMEPUMEHT U APYroe.), KoTopble
MCNONb3YKOTCA B €CTECTBEHHO-HAy4YHbIX Y4YeOHbIX MpeameTax W MO3BOMAOT Ha
OCHOBE 3HaHWI M3 3TUX NPeAMETOB (POPMMPOBATL MPEACTaB/IEHME O LIeNOCTHOM



Hay4HOW KapTuHEe MUpa, U YHMBepCa/ibHble y4ebHble AencTBUsA (MOo3HAaBaTe bHbIE,
KOMMYHWKaTMBHbIE, PerynsiTUBHbIE), KOTOpble 06ecneynBaloT (POpPMMpPOBaHME
FOTOBHOCTU K CaMOCTOATE/IlbHOMY M/1aHMPOBaHUIO N OCYLLECTB/IEHNIO Y4ebHOM
[eATe/IbHOCTW.

[Mo3HaBaTe/bHble YHUBepPCa/ibHble yUYebHble AeCTBUSA

Ba3oBble /lornyeckre AercTBuUS:

YMEHUS WCMNOMb30BaTb MPUEMbI JIOTUYECKOTO MbILIEHNA MPU OCBOEHUM
3HAHWI: pacKpbIBaTb CMbIC/T XUMUYECKUX MNOHATUIA (BbIAENATb MX XapaKTepHble
NPU3HaKW, yCcTaHaB/MBaTb B3aMMOCBA3b C APYrMMW MOHATUAMM), MUCMO/b30BaTb
MOHATMA /19 00BACHEHWNA OTAE/bHbIX (DaKTOB U ABMIEHWI, BbIOGMPATh OCHOBAHUSA U
KpUTepumn AN Knaccuukaumm XMMUYECKUX BELLECTB U XMMUYECKMX Peakuui,
yCTaHaB/MBaTb MPUUYNHHO-CNELACTBEHHbIE CBA3N MeXAy OObeKTaMu WU3yyeHus,
CTPOUTb NIOrNYECKMe paccyxaeHns (MHAYKTUBHbIE, LefyKTVBHbIE, MO aHaIormm),
[enatb BbIBOAbI M 3aK/IHOUYEHWS;

YMeHVe TNPUMEHATb B MPOLECCe MO3HAHWA MNOHATUA (MPeAMETHblE U
MeTanpeamMeTHbIe), CUMBOIMYECKME (3HAKOBbIE) MOAENN, UCMO/b3YeMble B XUMUU,
npeo6pas3oBbIBaTh LWMPOKO MPUMEHSEMbIE B XMW MOAE/bHbIE MPeLCTaBeHns —
XUMUYECKUA 3HaK (CMMBOS 3/IEMEHTA), XMMUYecKas (hopMyna U ypaBHeHue
XVIMUYECKOW peakumy — npu peLleHnn y4yebHOo-No3HaBaTebHbIX 334ad, C YY4ETOM
3TUX MOJENbHbIX NPEeACTaB/EHNIA BbISBNATL M XapaKTepn3oBaTb CYLLECTBEHHbIE
MPU3HaKN N3yYaeMbIX 0OBEKTOB — XMMMUYECKMX BELLECTB N XUMUYECKUX PeakLni,
BbISIBNATL  0OLUMEe  3aKOHOMEPHOCTW,  MPUYMHHO-C/IEACTBEHHbIE  CBA3N U
NMPOTUBOPEUNSA B N3yYaeMblIX NPoLeccax 1 ABNEHUAX.

BazoBble nccrefoBaTe/ibCKUe feicTBUS:

YMEHME WMCMOo/b30BaTb MOCTaB/IeHHbIe BOMPOCbI B KayecTBe WMHCTPYMeHTa
MO3HaHWA, a Takke B KayecTBe OCHOBbl A/ (POPMUPOBaHMSA TMNOTE3bl MO
NMPOBepPKe NPaBU/IbHOCTA BbICKa3blBAaEMbIX CY>KAEHWIA;

npuobpeTeHNe OMbiTa MO MJAHUPOBAHUIO, OPraHM3auMn n MNpPoBeLEHUIO
YUYEHUYECKMX 3KCMEepUMEHTOB, YMeHWe HabnogaTb 3a XOA4OM  npoLecca,
CaMOCTOSATe/IbHO MPOrHO3MPOBaTb €ro pesynbTar, POPMY/IMPoBaTh 0000LLEHNS W
BbIBOAbI MO pe3y/ibTaTam NpPoBeAEHHOr0 ONbITa, UCC/eA0BaHNA, COCTaBIATL OTHET
0 NpofenaHHoin paboTe.

PaboTa ¢ nHopmauueii:

yMeHVe BblOMpaTb, aHaM3MpoBaTb W WHTEPNPETUPOBaTb WH(OPMaLMIO
Pa3NYHbIX BULOB M (HOPM NPeAcTaBeHns, NonyyYaeMyto U3 pasHbIX UCTOYHUKOB
(Hay4Ho-MonynsipHas nmMTepaTypa XMMWYECKOro COAepXKaHus, CnpaBOYHble
nocobus, pecypcbl WHTepHeTa), KPUTUYECKM OLEeHMBATb MPOTUBOPEUMBYHO U
HelOCTOBEPHYO MH(OPMALMIO;



YMeHMe MPUMEHATb pas3/inyHble MeTOAbl U 3amnpocbl MpPU Moucke n oTbope
MH(OPMaLUMN N COOTBETCTBYIOLUMX [aHHbIX, HEOOXOAMMbIX [ANS BbINOMHEHUS
yuyeOHbIX 1 NOo3HaBaTe/IbHbIX 3a4ay onpeAenéHHOro T1Ma, NPUobpeTeHNe onbiTa B
06/1aCTM  MCNOMb30BaHUA  MH(OPMAaLMOHHO-KOMMYHUKATUBHBIX  TEXHOMOIUNA,
OBNafieHre KybTYpo aKTUBHOIO MCMO/b30BaHNSA Pa3/IMYHbIX NOMCKOBbLIX CUCTEM,
CaMOCTOATe/IbHO BbIGMPaTh ONTMMA/IbHYIO (DOPMY MpeAcTaBieHUs MHPopMaLn 1
WNNOCTPUPOBATL  pPeLlaeMble 334 HEC/IOXKHbIMK - CXemamu, [Auarpammamu,
ApyrMm hopmamm rpaukm n nx KoMeHaLnsamu,;

YMEHMe WCMosb30BaTb W aHaJM3nMpoBaTb B Mpouecce Yy4yebHON U
NCCNeaoBaTeNlbCKON AeAaTeNIbHOCTU MH(OPMaLUio 0 BANAHWUN MPOMbILLIEHHOCTH,
CeNIbCKOro0 XO03AMCTBA M TPaHCMoOpTa Ha COCTOSHME OKpY»KaroLei NpupoHON
cpeabl.

KoMMyHUKaTVBHbIe YHUBePCas/IbHbIe YUYebHble AeCTBUSA:

YMeHuWs 3afaBaTb BONpocbl (B Xoge Awanora v (Mam) Auckyccum) no
CyllecTBy  06Cy>Xaaemo  Tembl,  (JOPMY/MpOBaTb  CBOWM  NPeANOXeHUs
OTHOCUTE/IbHO BbIMOIHEHNS NPEeASIOXKEHHOIN 3a4auu;

YMEHUS  NPeACcTaBATb  MOJMyYeHHble  pe3y/bTaTbl  MO3HAaBaTe/lbHOM
[EATeNIbHOCTU B YCTHbIX W MUCbMEHHbIX TEKCTax; Aenatb MNpe3eHTauuio
Pe3yNbTaTOB BbIMO/IHEHWUA XMMWUYECKOrO 3KCNepumeHTa (1abopaTtopHOro OnbiTa,
nabopaTopHOI paboTbl MO NUCCeA0BaHMIO CBOMCTB BELLLECTB, Y4EOHOIr0 NPOeKTa);

YMeHUA Yy4yeOHOro COTPYAHWYECTBA CO CBEPCTHMKAMW B COBMECTHOM
Mo3HaBaTe/IbHOW M UCCNeLoBaTeflbCKOM  AeATe/IbHOCTU  MPU  PeLLeHnm
BO3HMKAKOLWMX NPo6/ieM Ha OCHOBe Y4éTa O0OLMX WMHTEPECOB M COr/lacoBaHWS
nosvuunin (obeyXaeHns, 06MeH MHEHWUSAMMU, «MO3rOBble LUTYPMbI», KOOpPAUHALMA
COBMECTHbIX  [ENCTBWUA, ONpeAeneHne KPUTEPMEB MO OLEHKe KayecTBa
BbIMO/IHEHHOW PaboTbl 1 Apyrue).

PerynaTvBHble YHMUBePCa/bHbIE yYeOHble JeNCTBUSA:

YMEHMe CamMOCTOATE/IbHO OMpefeNiTe Lenn [LeaTeNbHOCTH, NaHnpoBaTth,
OCYLLECTB/IATb, KOHTPO/NPOBAaTh U NPU HEOOXOAMMOCTN KOPPEKTUPOBATb CBOHO
[eATeNbHOCTb, BbloMpaTb Hanbosnee 3h(heKTUBHbIE CMOCOObLI PeLleHns YYeOHbIX U
Mo3HaBaTe/lbHbIX 3afay, CaMOCTOSTe/lbHO COCTaBMATb WM KOPPEKTMPOBATb
NPeANOXEHHbIA  anropuTM  AEWACTBUIA NPU  BbIMOSIHEHUW 33flaHWin C  YYETOM
MoSly4eHNs HOBbIX 3HaHWW 06 M3yyaeMbIX 00bEKTax — BeLLeCTBax W peakuusx,
OLleHMBaTb COOTBETCTBME MOJIYHYEHHOr0 pe3y/ibTaTa 3asB/IEHHOW Lenn, YMeHue
MCMO0/b30BaTh Y aHA/IM3MPOBATL KOHTEKCTbI, MpeAnaraemble B YC/I0BUN 3aaHNiA.

NMPEAOMETHbIE PE3Y/IbTATDI

B coctaBe npeAMeTHbIX pe3y/nbTaTOB MO OCBOEHMIO 0653aTeslbHOro
COAepPXaHus, YCTaHOB/IEHHOrO [aHHOW (hefiepasibHOM pabodert NporpaMmMoin,
BbIAENIAKOT: OCBOEHHble 00Y4YaloOMMMNCA Hay4Hble 3HaHWA, YMEHUS U Crocoobl



[eNCTBuiA, crieunduyueckme Ana  NpeaMeTHON 06nactm  «XUMUs»,  BUbI
[EeATeNbHOCTM MO MOJYYEeHWD  HOBOTO  3HAHWA, €ro  MHTepnpeTtauuu,
npeo6pa3oBaHNIO Y NMPUMEHEHWIO B Pa3/INYHbIX YY4EOHbIX U HOBbIX CUTYaLMsX.
K KoHLy 06y4eHus B 8 Knacce npeAMeTHbIe pe3y/ibTaTbl HA 6a30BOM YpPOBHE
[0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHaOLLMXCA YMEHWIA:
PacKpbIBaTb CMbIC/T OCHOBHbIX XMMWYECKMX MOHATWUIA: aTOM, MOJIEKYNa,
XUMUYECKNIA 3/1EMEHT, NPOCTOEe BELLECTBO, C/I0OXKHOE BeLLeCTBO, CMeCb
(o4HOpPOLHAs M HEOAHOPOAHASA), Ba/IEHTHOCTb, OTHOCUTE/IbHAs aTOMHas U
MOJIEKY/IAPHAs Macca, KOMMYEecTBO BeLLecTBa, MOJSb, MOJiApHasd Macca,
MaccoBast 019 XMMUYECKOT0 3/1EMEHTA B COEANHEHWNW, MONAPHBIA 06bEM,
OKCW[, KWCNOTa, OCHOBaHWE, COJb, 3M1EKTPOOTPULATENBHOCTb, CTEMEHb
OKWUCNEeHWs, XMMUYecKas peakums, Knaccuukauma peakumi: peakuuun
COEAMHEHUNS, peakUuMn pPasoXeHus, peakuun 3ameLLeHns, peakuuu
06MeHa, 3K30- 1 3HA0TEPMUYECKUE peakLmn, TENMOBOW ageKT peakumu,
AP0 aTtoma, 3MIEKTPOHHbIA CNoKM aTtoma, aTOMHas opouTanb, paguyc
aToMa, XMMuYecKas CBsi3b, MONIAPHaA M HernonspHas KOBaJIeHTHas CBS3b,
MOHHaa CBA3b, MOH, KATWUOH, aHWOH, PacTBOpP, MaccoBas A0S BellecTBa
(MpoLEeHTHasA KOHLEHTpauus) B pacTBOpeE;
WNIKOCTPUPOBaTb  B3aUMOCBA3b  OCHOBHbIX  XMMWYECKMX MOHATUA 1
MPUMEHSATb 3TU NOHATUSA NMPU ONUCAHWM BELLECTB U UX MPeBPAaLLEHWIA;
NCMOMb30BaTb XMMWYECKYIHD CUMBOMIUKY [N COCTaB/ieHMst  (hopMyn
BELLLECTB U YPaBHEHUI XUMUYECKNX PeakLUiA;
OrMpefensaTb Ba/leHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COeAVHEHUSX,
CTEMEeHb  OKMWC/IEHUS  3/IEMEHTOB B OMHApHbLIX  COEAVHEHUAX,
NMPUHALNEXHOCTb BELECTB K OnpefenéHHOMY Kfaccy COeAMHEHWIA Mo
(hopMmynam, BUL XUMWYECKON CBA3M (KOBa/leHTHas W WOHHas) B
HeopraHM4yecKnx CoeanHEHUSX;
packpbiBaTb cmbicn [llepuognyeckoro 3akoHa [M. V. MeHpeneesa:
AEMOHCTPUPOBaTb MOHWMaHME MepPUOANYECKOn 3aBUCUMOCTU CBOWCTB
XUMUYECKNX 3IEMEHTOB OT WX MOSIOXKEHUS B [1epnoMyecKoin CUCTEME,
3aKOHOB COXPaHeHWsi MacCbl BeLLeCTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKY/IAPHOIO YYeHus, 3aKoHa ABOragpo;
OnucbIBaTb M XapakTepu3oBaTb Tab/iM4YHytO Qopmy [lepuoguyeckoi
CUCTEMbl  XMMMWYECKMX 3/MIEMEHTOB: pas3nyatb MOHATUA  «r/laBHas
noarpynna (A-rpynna)» n «noboyHas nogrpynna (b-rpynna)», manbie un
6ofbLUMe Nepuofbl, COOTHOCUTbL 0003HAYEHMUs, KOTOpble MMEKTCA B
Tabnmue «lleproamyeckass cuctema XuMuyeckux anemeHtos . W.
MeHzeneesa» C YMC/IOBbIMM  XapaKTEPUCTUKAMW CTPOEHUS aTOMOB



XUMUYECKNX 3/1eMeHTOB (COCTaB M 3apsg f4pa, obLiee YnCN0 31eKTPOHOB
N pacrpefeneHne nx no 3/1eKTPOHHbIM CN0SAM);
KnaccuguumMpoBatb XMMUYECKME 3M1EMEHTbI, HeOpraHMYeckue BeLLecTBa,
XMMU4Yeckune peakuuy (Mo YMCNy M COCTaBy Y4acTBYHOLWMX B peakuum
BELLLeCTB, MO TEN/I0BOMY 3EKTY);
Xapaktepn3oBaTb (ONUCbIBATb) 06LME XMMUYECKMe CBOMCTBA BELLECTB
Pa3IMYHbIX K1accoB, NOATBEPXKAAA OnucaHve nNpuMepamy MOMEKYNAPHbIX
YPaBHEHMNN COOTBETCTBYHOLLMX XMMUYECKNX PeaKLNii;
MPOrHO3MpoBaTh CBOVMCTBA BELLECTB B 3aBMCUMOCTM OT UX KAYECTBEHHOIO
coCTaBa, BO3MOXHOCTM MPOTEKaHWUs XMMUYECKMUX MNPEeBpaLLEHNA B
Pa3INYHbIX YCIOBUAX;
BbIYMCNATb  OTHOCUTESIbHYIO  MOJIEKY/IIPHYKO U MOMSIPHYK0  Macchbl
BELLEeCTB, MAacCOBYK [O/I0 XMMWUYECKOro 3/ieMeHTa Mo  (opmyne
COefIMHeHWs, MacCoBYHO OO BeLecTBa B pacTBOpe, MPOBOANTL PacyéTl
MO YpPaBHEHMIO XMMMWNYECKOIN peakuuu;
MPUMEHSATb OCHOBHbIE OrMepaumn MbICIUTENIBHON AeATeIbHOCTU — aHaIn3
N CUHTE3, CpaBHeHMe, 0000LleHMe, cucTemMaTM3aumio, Knaccugukaumio,
BbISIB/IEHNE MPUYNHHO--CNIEACTBEHHbIX CBA3EN — A1 MU3Y4YeHUs CBOWCTB
BELLECTB WM  XWMMWYECKUX peakumid, eCTeCTBEHHO-Hay4Hble MeTOAbl
MO3HaHUA — HabMfeHWe, W3MepeHre, MOLENMPOBaHNe, 3KCMEepPUMEHT
(peasibHbIil 1 MbIC/IEHHbIN);
CnefoBaTb  MpaBuiam  MOMb30BaHUS  XUMWUYECKOW  nocyfod U
nabopatopHbiM 060pyAOBaHMEM, a TaKXe npasuiam obpalleHns ¢
BellecTBaMy B COOTBETCTBUM C  WHCTPYKUMAMM MO  BbINO/IHEHUIO
NabopaTopHbIX XMMUYECKMX OMbITOB MO MOMYYEHUO U CcOoBMpaHuIo
razoobpasHbIX BewecTB (BOAOPOAA M KUC/IOPOAa), MPUrOTOB/EHUIO
pacTBOPOB C ONPeAeNnéHHON MaccoBOM [0/1eil pacTBOPEHHOIO BELLECTBA,
NNaHupoBaTb M MPOBOAMTL  XMMWYECKME  3KCMEPUMEHTbl MO
pacrno3HaBaHUIO PacTBOPOB LLEIOYEN U KACMIOT C MOMOLLbI0 UHAMKATOPOB
(nakmyc, theHONTaNENH, METUMIOPAHXX U ApYyrie).

K KoHLy 06y4eHus B 9 Knacce npeAMeTHble pe3y/ibTaTbl HA 6a30BOM YPOBHE

[0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCA YMEHWIA:

PacKpbiBaTb CMbIC/T OCHOBHbIX XUMWYECKUX MOHATUN:  XUMUYECKMNIA
3/IEMEHT, aTOM, MOJIeKyna, WOH, KaTWOH, aHWOH, MPOCTOe BeLLecTBo,
C/TIOXKHOE BELLEeCTBO, BA/IEHTHOCTb, 3/IEKTPOOTPULLATENNIBHOCTb, CTEMEeHb
OKMC/IEHUNA, XMMUYECKas peakLmus, XUMmMyeckas CBA3b, Tera0BOW aghgeKT
peakumMu,  MONb,  MONSAPHBbIA  0O6BEM,  pacTBOp,  3NEKTPO/UTLI,
HE3NeKTPOINTbI, 3NEKTPONIMTUYECKAs [uccoumaums, peakumm WOHHOrOo
obMeHa, KaTamM3aTop, XWMW4YECKOe paBHOBECWME, 00OpaTVMble WU



HeobOpaTVMble peakuun, OKUCUTENIbHO-BOCCTaHOBUTE/bHbIE peakLmu,
OKUC/UTENb,  BOCCTAHOBWUTENlb,  OKMC/MeHWe W1 BOCCTaHOB/IEHWE,
annoTponusa, amqpoTePHOCTb, XMMUYECKaa CBA3b (KOBasIeHTHas, WOHHaf,
MeTa//IYeckas), KpUCTa/IMYecKas peLléTka, KOppo3us  MeTasios,
CMNaBbl, CKOPOCTb XWUMWYECKOWN peakuuu, npeaensHo AOMnycTMMas
KOoHUeHTpauma MNAK BeLLecTsa;

WNNOCTPUPOBATL  B3aMMOCBA3b  OCHOBHbLIX  XUMWYECKUX TMOHATUIA 1
MPUMEHATb 3T NOHATUSA NPU ONNCAHNW BELLECTB U NX NPeBPaLLeHNI;
NCMO0Mb30BaTb XMMWYECKYHD CUMBOJIMKY [/ COCTaB/IEHMS  (hOPMYN
BELLLECTB U YPaBHEHUI XUMUYECKNX PeaKLUiA;

OnpesensTb BIeHTHOCTb N CTEMEHb OKUCNEHNA XUMUYECKNX 3/1EMEHTOB B
COEAUHEeHNAX pas/IMYHOro COCTaBa, MPUHAAIEXHOCTb BELWECTB K
onpeaenéHHOMY Kfaccy COeAuMHEeHWA Mo opmynam, BuA XUMUYECKOR
CBA3M (KOB&/IEHTHadA, WOHHAA, MeTa/inyeckas) B HEOPraHWUYecKmx
COeAMHEHUAX, 3apsAA MOHA MO XMMMUYECKON (hopMyne, XapakTep Cpefbl B
BOAHbIX pacTBopax HeopraHWYecKUX COefUHEeHUW, TUM KPUCTaIMYeCKOoi
PELUETKN KOHKPETHOIO BeLLeCTBa,;

packpbiBaTb cMbIcn [lepuopuyeckoro 3akoHa [. W. MeHpeneesa wu
[AEMOHCTPUPOBaTL €ro MOHUMaHWe: OMnuCbiBaTb U XapaKTepu3oBaTb
TabnuyHyo opmy leproanyeckorn CUCTEMbI XMMUYECKMX 3/1EMEHTOB:
pasnnyaTb MNOHATUS «rnaBHas noarpynna (A-rpynna)» u «nobo4yHas
nogrpynna (b-rpynna)», Manble n 60MbINe MEPUOAbl, COOTHOCUTb
0603HayeHNs, KOTOpble WMEKTCS B  Mepuoanyveckon Tabnuue, cC
YMC/IOBbIMM  XapaKTePUCTUKAMW  CTPOEHUS  aTOMOB  XMMWYECKMX
3leMeHTOB (cocTaB W 3apsg A4pa, OOLlee YMCNO  3/1IEKTPOHOB U
pacnpefeneHne WX MO 3MEKTPOHHLIM C/0SIM), OOBACHATL  06LLMe
3aKOHOMEPHOCTM B M3MEHEHWUWN CBOWCTB 3/IEMEHTOB M WX COEAUMHEHWI B
npesenax masbixX NePUOLOB U FNaBHbIX MOATPYMMN C YY4ETOM CTPOEHUSA KX
aTOMOB;

KnaccupuLumpoBaTb XMMUYECKNe 3/1eMeHTbI, HEOpraHUYecKne BeLLecTBsa,
XUMUYecKMe peakuum (Mo 4Ymcny M COCTaBy Y4yacCTBYHOLUMX B peakuumu
BELLECTB, MO Tenj0BOMY 3PMEKTY, MO U3MEHEHUIO CTEMNeHEeNn OKWUCNeHUS
XUMUYECKNX 3/IEMEHTOB);

XapakTepn3oBaTb (OMWCbIBAaTb) 060WMe U CrheunupruyecKne XMMUYecKme
CBOMCTBA MPOCTbIX W CMNOXHBbIX BELEeCTB, MOATBEPXKAad oOnucaHue
npuMepaMn  MOJIEKY/IIPHBIX U MOHHbLIX YPaBHEHWI COOTBETCTBYHOLLUX
XUMUYECKNX peakLUii;

COCTaBNATb  YpPaBHEHUS  3/IEKTPOSIMTUYECKON  AuccoumalmMn  KUChorT,
LLLeNI0Ye U COMER, NOMHbIE U COKPALLEHHbIE YPaBHEHUS peaKLnii MOHHOTO



O0bMeHa, YypaBHeHMS peakuuid, NOATBEPXAAKOWMX  CYyLLeCTBOBaHWE
reHeTMYECKON CBA3N MeXAy BellecTBamy pas/IyHbIX K1acCos;
packpblBaTb CYLIHOCTb  OKMC/IUTE/IbHO-BOCCTAHOBUTENbHBIX — peaKLmii
MOCPeLCTBOM COCTaB/IEHMS 3NIEKTPOHHOI0 6asiaHCca 3TUX pPeakLuii;
MPOrHO3MpPOBaTh CBOWCTBA BELLECTB B 3aBUCUMOCTM OT WX CTPOEHMS,
BO3MOXHOCTU MPOTEKAHUA XMMUYECKMX MpPeBpPaLeHniA B Pas/IMyHbIX
YCNOBUSAX;

BbIYNC/NATL  OTHOCUTENIbHYIO  MOJEKY/IAPHYIO U MONAPHYKD  Macchbl
BELLEeCTB, MAacCOBYK [O/I0 XMMUYECKOro 3fieMeHTa Mo  (opmyne
COefIMHeHMs, MacCoBYHO OO BeLLeCTBa B pacTBOpe, MPOBOAUTL PacYéThI
MO YPaBHEHMIO XMMUYECKOI peakuun;

cobnogate  npaeBuna  MoSIb30BaHWA ~ XUMWUYECKOW  MOCYZoh U
nabopatopHbiM 060pyAoOBaHVMEM, a Takxe nMpasuna obpalleHns ¢
BellecTBaMy B COOTBETCTBUM C  WMHCTPYKUMSMU MO  BbINOSIHEHWIO
NabopaTopHbIX XMMUYECKMUX OMbITOB MO MOMYYEHUO U CcOoBMpaHuIo
razoobpasHbIX BELLECTB (aMMMaKa 1 YrieKncIoro rasa);

MPOBOANTL  peakumun,  MOATBEPXKAAloWMe  KayeCTBEHHbIM  COCTaB
Pa3/INyHbIX BELLECTB: pacro3HaBaThb OMNbITHbIM MYTEM Xnopug-, 6pomua-,
nogna-, kapboHar-, ocar-, cunmMkar-, Cynbgar-, rMAPOKCUA-OHbI,
KaTMOHbl aMMOHMS U WMOHbI M3YYEHHbIX METa/IN0B, NMPUCYTCTBYIOLME B
BOAHbIX PacTBOpax HeOpraHMYecKnx BeLLECTB;

NMPUMEHATb OCHOBHbIE OMnepaumn MbIC/IUTENILHOW [eATe/IbHOCTU — aHa/In3
W CWHTE3, CpaBHeHWe, 0006LeHe, CUCTEMATU3AUMIO, BbISBNEHWE
MPUYNHHO-CNEACTBEHHBbIX CBA3EA — A/19 U3YYeHUs CBOWCTB BELLECTB U
XUMUYECKMX peakuui, eCcTeCTBEeHHO-Hay4yHble MEeTOAbl MO3HaHUS —
HabnogeHne, M3MepeHre, MOAE/MPOBaHMe, 3KCNEPUMEHT (peasibHblid 1
MbIC/IEHHBIA).



TEMATWNYECKOE NMNJ1AHNPOBAHUE
8 KJTACC

KonnyecTtso yacoB

Ne HanmeHoBaHWe pa3fenos 1 TeM Nporpammbl K M SNEKTPOHHbIE (LNPPOBbLIE)
n/n Pash Porp Bcero OHTPOTBHBIE | TIPAKTIHECKNE obpasoBaTe/ibHble Pecypchbl
paboThl paboThl
Paspgen 1. NepBoHaya/ibHble XUMNUYECKNE NOHATUA
11 XnMunsi — BaXkHas 06/1aCTb eCTECTBO3HAHWSA U 5 5 Bubnmoteka LLOK
' MPaKTUYECKOW AesTeNIbHOCTM YenoBeKa https://m.edsoo.ru/7f41837c
Bubnunoteka LIOK
12 BelllecTBa U XMnYeckme peakLmm 15 1
. pearty https://m.edsoo.ru/7f41837c
Toro no pasgeny 20
Pasgen 2. BaxxHelilune NpeacTaBUTe/ I HEOPraHNYeCKMX BeLLECTB
Bubnunoteka LIOK
2.1 Bosgyx. Kucnopog. MNoHATre 06 okcngax 6
AYX PoA A https://m.edso0.ru/7f41837c
Bubnmnoteka LIOK
2.2 Bogopos.lNoHATME 0 KMucnoTax u conax 8 1 https://m.edsoo.ru/7f41837¢
Bubnunoteka LIOK
2.3 Bopa. PacTtBopbl. NoHATHE 06 OCHOBaHUAX 5} 1 1 https://m.edsoo.ru/7f41837¢
o Bubnunoteka LIOK
24 OCHOBHbIe Knaccbl HeopraHMyecknx coeanHeHUm 11 1 1 https://m.edsoo.ru/7f41837¢
WToro no pasgeny 30

Pasgen 3. Neprnoanyeckmin 3akKoH 1 MNMeprognyeckasi cucTemMa XMmn4yeckmnx anemenTos . . MeHgeneea. CTpoeHME aTOMOB.

Xnmnyeckasa cBAasb. OKUCINTENIbHO-BOCCTAHOBUTE/IbHbIE peakLnmn

Mepuroanyecknii 3akoH 1 Meproanyeckas cuctema

Bubnunoteka LIOK
3.1 XumMmnyeckmx anemeHTos 4. . MeH -eBa. 7
A erpenc-cea https://m.edso0.ru/7f41837¢
CT1poeHune aToma
3.9 XuMunyeckas cBssb. OKUCIUTENbHO- 8 1 Bubnmoteka LLOK
' BOCCTaHOBUTE/IbHbIE peakLmm https://m.edso0.ru/7f41837c
WToro no pa3geny 15 Bubnunoteka LIOK




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

PesepBHOE BpeMms

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

OBUILEE KOJIMYECTBO YACOB MO NPOIrPAMME
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9 KJ1IACC

KosinyecTBo 4acos ONEeKTPOHHbIe
HanmeHoBaHWe pa3aenos 1 Tem (unbposble)
Ne n/n KOHTpo/bHble  [1pakTuyeckune
nporpamMmsil Bcero 6 6 obpasoBaTe/ibHbIe
paboThbl paboThbl pecypebl
Pa3gen 1. BewecTBo N XMMNYeCKUe peaKL
11 MoBTOpEHME 1 Yriy6/ieHne 3HaHWI 5 1 Bubnmoteka LLOK
' OCHOBHbIX pa3fenos Kypca 8 Knacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIe 3aKOHOMEPHOCTU XMMUYECKNX 4 Bubnmoteka LLOK
' peakLuii https://m.edso00.ru/7f41a636
13 ANeKTponnTMYecKas guccoumnaums. 8 1 1 Bubnmoteka LLOK
' XUMMNYECKMe peakLnn B pacTBopax https://m.edsoo.ru/7f41a636
WToro no pasgeny 17
Pa3gen 2. HemeTannbl U NX COeAUHEHNA
O6LLas xapakTepucTmKa XMMMYeCKnX Bubnmoteka LLOK
2.1 4 1
anemeHTOoB VIIA-rpynnsl. ["anoreHsbl https://m.edsoo.ru/7f41a636
O6LLas XxapaKTepucTmKa XMMUYECKNX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubnnoreka LIOK
' pynniel. --ep https://m.edso0o.ru/7f41a636
COeflIMHeHNs
O6LLas XxapaKTepucTMKa XMMUYECKNX
2.3 anemeHToB VA-rpynnbl. A30T, hoctop 1 nx 7 1 bubnmoreka LIOK
' ' ’ https://m.edso00.ru/7f41a636
COeANHEHUS
O6LLas xapakTepucTmKa XMMMYeCKnX
2.4 3neu|\j|'eHTo:IVAE)r Nnbl. Yrnepoa u 8 1 2 bubnworeia LIOK
' . pynirie! POA https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COEANHEHUS
Toro no pasgeny 25




Pa3gen 3. MeTannbl N X coefNHEHNSA

o bubnunoteka LIOK
3.1 OBLyvte CBOICTBA METaNNOB 4 https://m.edsoo.ru/7f41a636
. bubnunoteka LIOK
3.2 BaxkHeunLne meTanibl 1 X CoOeAUHEHUSA 16 httos://m.edsoo.ru/7f41a636
Toro no pasgeny 20
Pasgen 4. XuMmnsa n oKpy>karoLas cpefa
4.1 BeluecTtBa 1 maTepuranbl B XXU3HWN YeI0BEKA 3 Bubnuoteka LIOK
' W P https://m.edso0o.ru/7f41a636
Toro no pasgeny 3
Pe3epBHOE Bpems 3 Bubnuoteka LIOK
P P https://m.edsoo.ru/7f41a636
OBLUEE KOJIMYECTBO YACOB MO NMPOrrAMME 68




NOYPOYHOE NMNJTAHNPOBAHUE

8 KJ/IACC

KonnyectBo YyacoB

Jata DNEeKTPOHHbIE LN(POoBbIe
No Tema ypoka KoHTposbHble [MpakTnyeckue
Bcero n3ydyeHns  obpasoBaTesibHble PecypChbl
paboThl paboThl
MNpeaMeT XuMun. Ponb XMMUN B XKN3HU Bubnmoteka LLOK
1 yenoseka. Tena v BewecTsa. ! 0 0 04.09.2023 https://m.edsoo.ru/ff0d210c
Bubnmnoteka LIOK

2 [NoHATNE 0 MeToAax MNO3HaHUA B XUMUN. 1 0 0 06.09.2023 https://m.edsoo.ru/ffod227e
MpakTnyeckas padbota Ne 1 «[NpaBuna paboThbl

3 B nabopaTopum 1 NPUEMbI 06paLLEHNs C 1 0 1 11.09.2023 bubmmoreka LIOK

T https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 060pyA0BaHMEMS.

4 YUuctble Bel.u,eCTBavm cmecu. Cnocobel 1 0 0 13.09.2023 Bubnmoteka LLOK
pasfeneHuns cmecen. https://m.edsoo.ru/ff0d26ca
MpakTnyeckas pabota Ne 2 «PasaeneHne

5 cmeceli (Ha NpMMepe OUYNCTKM NOBapPeHHONA 1 0 1 18.09.2023 bubnmoreka LIOK

T https://m.edso00.ru/ff0d28c8
CONN)».
Bubnunoteka LIOK

6 ATOMbI N MONEKYNbI. 1 0 0 20.09.2023 httns://m.edsoo.ru/f0d2a6e
X .

7 NMNYECKIME 3IEMEHTbI. 3HaKMN (CMMBO/IbI) 1 0 0 95.09.2023 Bubnmnoteka LIOK
XUMUYECKNX 3IEMEHTOB. https://m.edsoo.ru/ff0d2be8

Bubnunoteka LIOK
8 [pocTble N CNoXHbIE BelLlecTBa. 1 0 0 27.09.2023 https://m.edsoo.ru/Ffod2a6e
Bubnunoteka LIOK

9 ATOMHO-MONEKY/IAPHOE YUYEHMeE. 1 0 0 02.10.2023 httos://m.edsoo.ru/Ff0d2d50
3aKOH MOCTOAHCTBA COCTaBa BELLECTB.

10 XunMmnyeckas opmyna BaﬂeHTu:OCTb aTtomMoB 1 0 0 04.10.2023 bubnmoreka LIOK

pMyna. T https://m.edsoo.ru/ff0d2eae
XUMWYECKNX 3NIEMEHTOB.
OTHOCKUTe/IbHaa aToMHasa mMacca. Bubnmoteka LLOK

11 1 0 0 09.10.2023
OTHoOcUTENbHAA MONEKYNAPHAsA Macca. https://m.edsoo.ru/ff0d323c

12 MaccoBas [019 XMMWUYECKOro 3/1EMEHTA B 1 0 0 11.10.2023 Bubnmoteka LLOK

CcoeNHEHNI.

https://m.edsoo.ru/ff0d350c




KonuuecTso BewecTtsa. Monb. MonspHas

Bubnmoteka LLOK

13 macca. 16.10.2023 https://m.edsoo.ru/ff0d5230
14 PuU3nYecKmne N XMMUYECKNe ABNEHNS. 18.10.2023 Bubnmoteka LLOK
XUMnYeckas peakuus. https://m.edsoo.ru/ff0d37fa
15 I‘Ipm3HauKV| N yCNoBUS NPOTEKAHUA XUMNYECKMX 93.10.2023 Bubnmoteka LLOK
peakuumn. https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHMs MacCbl BELLECTB. 95.10.2023 Bubnunoteka LIOK
XVMUYECKNE YPaBHEHWS. https://m.edso0.ru/ff0d3b88
BbluMcneHnsa KonnMyecTsa, Macchbl BelLlecTsa rno Bubnmnoteka LIOK
17 o 08.11.2023
YPaBHEHNAM XMMUYECKUX PeakLmiA. https://m.edsoo.ru/ff0d5708
Knaccugukaums XMMMYeCcKnx peakuuia
18 (coe l/IHq;Hl/IﬂU' a3/IoKeHns 3a|\F/?e eLll'-lvm 13.11.2023 bubnoreka LIOK
A P 1 SAMELLEHUA, e https://m.edso0.ru/ff0d3f34
0b6MeHa).
M. B. JIOMOHOCOB — YYEHbIA-3HLMKIONEANCT. Bubnunoteka LIOK
19 o 15.11.2023
O606LLeHME 1 cMCTEMATU3ALMS 3HAHWIA. https://m.edsoo.ru/ff0d40c4
20 KoHTponbHas pabota Nel no Teme «Belectsa 90.11.2023 Bubnunoteka LIOK
N XUMNYECKUE peakLnm». https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech rasos. CocTas Bo3gyXa.
21 KMC%XO — 3/IEMEHT M NPOCTOE Be'qy:cmo 22.11.2023 bubnnoreka LIOK
PoA P . ' o https://m.edsoo.ru/ff0d448e
O30H.
Pur3nyecKme N XMMUYeCKMe CBONCTBA
22 Kucnopoga (peakumm OKUCNEHWS, TOPeHNE) 27.11.2023 bubnoreka LIOK
’ ' o https://m.edso00.ru/ff0d4614
MoHsATHe 06 OKCcKaax.
Cnocobbl Mosly4YeHns K1cnopoaa B
23 naboparo I/II/I?//I n OMblLunerH(ﬂ:Tm 29.11.2023 bubnoreka LIOK
Patop P ' o https://m.edsoo.ru/ff0d497a
[NprmeHeHWe Kucnopoaa.
TennoBoi 3ththeKT XMMMUYECKOW peakLuu,
24 NMOHATNE O TEPMOXMMUYECKOM YpaBHEHUN 04.12.2023 bubnnoreka LIOK
P yp ’ o https://m.edsoo.ru/ff0d4790
3K30- N 3HAOTEPMUYECKUX PeaKLMAX
o5 Tonnueo (HeghTb, Yronb 1 MeTaH). 3arpsasHeHve 06.12.2023 Bubnmoteka LLOK
BO3yxa, CNocobbl ero npefoTBpaLLeHmns o https://m.edsoo.ru/ff0d4c4a
26 MpakTuyeckas pabota Ne 3 no Teme 11.12.2023  bubnmoteka LLOK




«[lony4yeHne 1 cobrnpaHme KUcnopoaa,
M3y4eHune ero CBONCTB»

https://m.edsoo.ru/ff0d4ae2

BoopoA — 31eMeHT 1 MPOCTOe BELLECTRO.

Bubnunoteka LIOK

27 13.12.202
HaxoxkzeHwne B npupoae 3 023 https://m.edsoo.ru/ff0d4dd0
28 Pu3nyeckmne n XMMMYecKmne CBOMCTBa 18.12.2023 Bubnunoteka LIOK
Bogopoza. lNpumeHeHWe Bogopoa https://m.edsoo.ru/ff0d4ddo
Bubnunoteka LIOK
29 [NoHATWE O KMCNoTax N conax 20.12.2023 https://m.edsoo.ru/F0d50d2
Bubnunoteka LIOK
30 Cnocobbl nonyyeHs Bofopoa B naboparopun 25.12.2023 https://m.edsoo.ru/fod4ddo
MpakTuyeckas pabota Ne 4 no Teme
31 «[lony4yeHne 1 cobupaHmne BOLOPOAA, U3yYeHUe 27.12.2023 bubnworeia LIOK
o ’ o https://m.edsoo.ru/ff0d4f42
ero CBOMCTB»
o . Bubnmoteka LLOK
32 MonsipHblii 06BEM ra3oB. 3akoH ABoragpo 10.01.2024 https://m.edsoo.ru/Ff0d542e
BbluncneHms 06bEMa, KONMYeCcTBa BELLLECTBA
33 rasa rno ero u3BeCTHOMY KOJINYECTBY BELLECTBa 15.01.2024 bubnnoreka LIOK
. y y Bl R https://m.edsoo.ru/ff0d55a0
NN 06LEMY
BbluncneHms 06bEMOB ra3oB Mo ypaBHEHUHO
34 peakL N Ha OCHOBE 3aKOHa 06 bEMHbIX 17.01.2024 bubnmoteka LIOK
o R https://m.edsoo.ru/ff0d5708
OTHOLLIEHWI ra3oB
o Bubnmoteka LLOK
35 du3nYeckne N XMMN4YeCcKre CBONCTBA BOAbI 22.01.2024 https://m.edsoo.ru/ffod587a
o Bubnmoteka LLOK
36 CocTaB 0CHOBaHWiA. MoHATME 06 NHAMKaTOpax 24.01.2024 httos://m.edsoo.ru/ffod59e2
Bopa Kak pacTsoputenb. HacblleHHbIe 1
37 He:llacu epHHbIe paCTBo bl Mag:osaﬂ ons 29.01.2024 bubnoreka LIOK
5 P pol. A R https://m.edsoo.ru/ff0d5b40
BeLL,ecTBa B pacTBope
MpakTnyeckas pabota Ne 5 rno Teme
38 «I‘Ip erTOBneHmpe acTBOPOB C OnpesenEHHON 31.01.2024 bubnnoreka LIOK
P o o P p Pea R https://m.edsoo.ru/ff0d5eba
MacCcoBOW [10/1en PacTBOPEHHOTO BeLLleCTBa»
39 KoHTposnbHas paboTa No2 no teme «Kncnopog. 05.02.2024  Bubnuoteka LIOK




Bogopog. Boga»

https://m.edsoo.ru/ff0d6342

OKcmfpl: cocTas, Knaccudukauus,

Bubnunoteka LIOK

40 HOMeHKMaTypa 07.02.2024 https://m.edsoo.ru/ff0d664e
MonyyeHne 1 XMMUYeCKre CBOMCTBA
41 KUC/IOTHbIX, OCHOBHbIX 1 aMPOTEPHbIX 12.02.2024 bubnmoreka LIOK
’ R https://m.edsoo.ru/ff0d664e
OKCUAoB
42 OcHoBaHus: cocTaB, Knaccupmkaums, 14.02.2024 Bubnunoteka LIOK
HOMeHKNaTypa https://m.edsoo.ru/ff0d67ca
43 I‘Ionyqumve N XMMNYECKNe CBOUCTBA 26.02.2024 Brubnmoteka LLOK
OCHOBaHUN https://m.edsoo.ru/ff0d67ca
44 Kwucnotbl: cocTas, Knaccupukaums, 28.02.2024 Bubnmoteka LLOK
HOMeHKNaTypa https://m.edsoo.ru/ff0dfee2
. Bubnunoteka LIOK
45 [Nony4yeHne N XMMUYECKMNE CBOMCTBA KUCNOT 04.03.2024 https://m.edsoo.ru/ffodfee?
46 Conu (cpegHue): HomeHKnaT)Cpa, Crnoco6bl 06.03.2024 Bubnunoteka LIOK
noyyeHus, XxMmMmmn4yeckme cBoncTea https://m.eds00.ru/00ad9474
MpakTuyeckas pabota Ne 6. PewueHne
47 3KCNepuUMeHTa/IbHbIX 3a4a4 Mo Teme 11.03.2024 Bubnmoteka LLOK
«OCHOBHbIe Knaccbl HEOPraHM4YecKmnx https://m.edsoo.ru/00ad9b7c
COeIHEHUI»
48 ["eHeTnyecKasa CBA3b MeXay lfnaccalvm 13.03.2024 Bubnmoteka LLOK
HEeopraHM4YeckKmnx coeANHEHUN https://m.edso0.ru/00ad9a50
o Bubnunoteka LIOK
49 O606LLeHVe 1 cucTeMaTU3aLmMa 3HaHWiI 18.03.2024 https://m.edsoo.ru/00adach?
KoHTponbHas pabota Ne3 rno teme "OCHOBHble Bubnmoteka LLOK
50 o 20.03.2024
Knaccbl HEOPraHNYeCKNX coeauHeHNN https://m.edsoo.ru/00ad9ela
MepBble NONLITKN KNaccupmKalum
51 xmnamqecwlx 3/1eMeHTOB ﬁom#me 0 rpynnax 25.03.2024 bubnoreka LIOK
' Py R https://m.edsoo.ru/00ad9ffa
CXOAHbIX 3/leMEHTOB
Mepunoanyecknii 3akoH n Meproanyeckas
52 cucTema XMMUYeckmx anemeHTos . U. 27.03.2024 bubnmoreka LIOK

MeHpeneesa

https://m.edsoo.ru/00ada52c




Bubnunoteka LIOK

53 MMepwuogpl, rpynnel, NOArPYNMbI 01.04.2024 https://m.edsoo.ru/00adas2c
CTtpoeHne atomoB. CocTaB aTOMHbIX A4ep. Bubnunoteka LIOK
>4 3oTONbI 03.04.2024 https://m.edso0.ru/00ada342
CTpoeHUe 3/1eKTPOHHbIX 060/104EK aTOMOB
55 3!'IepMeHTOB e VIF:J nueckon cuctemol 4. N 15.04.2024 bubnmoreka LIOK
pyoA o o https://m.edsoo.ru/00ada6bc
MeHpeneesa
XapaKTepmucTnKa XMMNUYECKOTr0 3fIEMEeHTa No BuGnMoTeKa LIOK
56 €ro rnonoxXeHuto B lNepmogunyeckon cucteme . 17.04.2024 https://m.edsoo.ru/00adag24
. MeHpeneesa
3HayeHue Mepnognyeckoro 3akoHa ans
57 a3BUTUA HaYKM W NpakTuUKK. . V. MeHaenees 22.04.2024 bubnoreka LIOK
P L y P N A T https://m.edsoo.ru/00ada96e
— YY€HbIN, negaror U rpaxgaHuH
58 DNeKTPooTPULATENIbHOCTL aTOMOB 24.04.2024 Bubnmoteka LLOK
XUMUNYECKMX 3NEMEHTOB https://m.edsoo.ru/00adaab8
Bubnunoteka LIOK
59 IoHHaa xMmnyeckas cBssb 29.04.2024 https://m.edsoo.ru/00adac34
Bubnunoteka LIOK
60 KoBanieHTHas NongpHasa XmMmnyeckasa cBasb 06.05.2024 https://m.edsoo.ru/00adaab8
Bubnunoteka LIOK
61 KoBanieHTHas HenonapHasa XMMnyeckasa cBasb 08.05.2024 https://m.edsoo.ru/00adaabo
Bubnmnoteka LIOK
62 Creneb okuenenns 13.05.2024 https://m.edso00.ru/00adae28
63 OKMCNnUTENbHO-BOCCTaHOBUTE/IbHbIE PeakL bubnoreka LIOK
Peary 15.05.2024  https://m.edso00.ru/00adb076
64 OKucnnTenu n BOCCTaHOBUTENU bubnmoreka LIOK
20.05.2024  https://m.edsoo.ru/00adb076
65 KoHTposnbHas pabota No4 no teme «CTpoeHne Bubnmoteka LLOK
atoma. Xrmunyeckas CBa3b» 22.05.2024  https://m.edsoo.ru/00adb486
66 Pe3epBHbIin ypoK. O606LLeHMe 1 Bubnmoteka LLOK
cucTeMaTtm3aums 3HaHui 27.05.2024  https://m.edsoo.ru/00adb33c
67 Pe3epBHbIli ypoK. O6006LLeHrE 1 Bubnunoteka LIOK




cucTemaTusaums 3HaHuIn

29.05.2024

https://m.edsoo.ru/00ad9ch2

68

Pe3epBHbIii ypoK. O606LLeHNE 1
cucTeMaTtm3aums 3HaHui

bubnunoteka LIOK
https://m.edsoo.ru/ff0d61c6

OBLUEE KOJIMYECTBO HWACOB MO
NMPOIrPAMME
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9 KNTACC

KonnyecTtso yacoB

ANEeKTPOHHbIE LNGPOBbIE

Jata
Ne  Tema ypoka Bcero KoHTponbHble  MpaKTuyecKme M3yeHMS obpasoBaTe/ibHble
paboThl paboThl pecypchbl
1 Meprogunyeckunii 3aKoH. Meproguyeckas cuctema 1 0 0 Bubnnoteka LLOK
XUMUYecknx anemeHTos . . MeHgeneesa 05.09.2023  https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTM B M3MEHEHMW CBOWCTB 1 0 0 Bubnnoteka LLOK
XUMWYECKUX 3/TEMEHTOB MEPBbLIX TPEX NEPUOLOB 07.09.2023  https://m.edsoo.ru/00adb6b6
3 Knaccnukaumsa n HomeHKaTypa HeopraHnM4eckmx 1 0 0 Bubnmoteka LLOK
BELLECTB 12.09.2023  https://m.edsoo.ru/00adb7e2
4 Brabl XMMUYECKOA CBSA3N U TUIMbI 1 0 0 Bubnnoteka LLOK
KpPUCTaIIMYECKMX PELLETOK 14.09.2023 @ https://m.edsoo.ru/00adbac6
KoHTponbHas pabota Nel no Teme «10BTOpeHME 1
5 yrny6seHmne 3HaHNn OCHOBHbIX pa3fenos Kypca 8 1 1 0 19.09.2023
Knacca»
6 Knaccnhmkaums XMMUYeCcKMX peakLmii no 1 0 0 Bubnmoteka LLOK
pasNNYHbIM NpPU3HaKam 21.09.2023  https://m.edsoo.ru/00adbcb0
; MOHATME O CKOPOCTM XMMUYECKOW peakLnu. 1 0 0 Bubnnoteka LLOK
['MOHATME O TOMOreHHbIX U TETEPOreHHbIX peakLmax 26.09.2023  https://m.edsoo.ru/00adbe9a
lMoHATME 0 XMMUYECKOM paBHOBeCUUN. PaKTOpBI,
8 B/IMAIOLLME HA CKOPOCTb XMMMUYECKOW peakLum v 1 0 0 bubnuoreka LIOK
28.09.2023  https://m.edsoo.ru/00adc28c
MOMNOXeHNe XMMNYECKOoro pasHoBecus
9 OKMCNUTENbHO-BOCCTaHOBUTE/IbHbIE PeaKkL 1 0 0 bubnuoreka LIOK
03.10.2023  https://m.edsoo.ru/00adcade
10 Teopus 3NEKTPONUTUYECKON auccoLmalmn. 1 0 0 Bubnnoteka LLOK
CunbHble 1 cnabble 3NEKTPONNTBI 05.10.2023  https://m.edsoo.ru/00adcd68
o Bubnnoteka LLOK
11 VIOHHDIE YPABHEHNA PeakLy 1 0 0 10.10.2023  https://m.edsoo.ru/00add448




X1MnYecKme CBOMCTBA KUCNOT U OCHOBaHWI B

12 CBEeTe NpeLCcTaB/eHnin 06 3N1eKTPONUTNYECKOM bubnuoreka LIOK
PeA P 12.10.2023  https://m.edsoo.ru/00add5d8
Aanccoumaumm
XM1MnYecKmne CBOMCTBA COMeEN B CBETE
13 NpeacTaBNEHNI 06 3NEKTPONUTMNYECKON bubnmoteka LIOK
17.10.2023  https://m.edsoo.ru/00add8b2
Aamnccoumaumm
14 MoHATME 0 rnapon3e conen bubnuoreka LIOK
AP 19.10.2023  https://m.edsoo.ru/00add9d4
o Bubnmoteka LLOK
15 Obobuyere 1 CuCTeMaTUSALMA SHaHVIA 24.10.2023  https://m.edsoo.ru/00addd12
16 MpakTnyeckas pabota Ne 1. «PeLueHne Bubnmoteka LLOK
3KCNEPUMEHTAJIbHbLIX 3a4au» 26.10.2023  https://m.edsoo.ru/00addbfa
KoHTponbHas paboTta Ne2 no teme
17 «JNeKTpoNMTMYecKas amccounauma. XuMmnyeckume bubnmoteka LIOK
' 07.11.2023  https://m.edsoo.ru/00addecO
peakuun B pacTBopax»
18 OO6Lan xapaKTepucTmnKa raioreHoB. XrMuyeckue Bubnnoteka LLOK
CBOICTBaA Ha NpumMepe xsopa 09.11.2023  https://m.edsoo.ru/00addfe2
19 Xnoposogopos. ConaHasa KUCNoTa, XMMUYECKme Bubnmoteka LLOK
CBOWCTBa, MONyYeHWe, NPUMEHEHNE 14.11.2023 @ https://m.edsoo.ru/00ade104
20 MpakTnyeckas padbota Ne 2 no Teme «onyyeHne Bubnnoteka LLOK
COMNSIHOM KUCNOTbI, M3yYEHUNE € CBOMNCTB» 16.11.2023  https://m.edsoo.ru/00ade348
91 BblumMcneHns no ypaBHeHNAM XUMNYECKNX Bubnnoteka LLOK
peaKL1ii, ecniv OAWH 13 peareHToB AaH B U30bITKe 21.11.2023  https://m.edsoo.ru/00ade488
Bubnmnoteka LLOK
22 XapaKTepUCTUK VIA-
Qb1 XapaKTepyICTUKA INEMEHTOB rpynne! 23.11.2023  https://m.edsoo.ru/00ade64a
AnnoTponHble MoguMKauun cepbl. HaxoxaeHne
23 cepsl Mpeé coe MHSHSJM B rlupmpo Z XI/IMI/I‘-I)'(:'(?'KI/IE bubnmoteka LIOK
o A A 28.11.2023  https://m.edsoo.ru/00ade64a
CBOWICTBA cepbl
24 CepoBofopo, CTpoeHue, hrUsnyeckme u Bubnnoteka LLOK
XMMWYECKINE CBOWCTBA 30.11.2023  https://m.edsoo.ru/00ade802




Okcmapl cepbl. CepHasi KUCNOTa, QU3NYecKme 1

Bubnnoteka LLOK

25 XVMWYECKNE CBOWCTBA, MPUMEHEHNE 05.12.2023  https://m.edsoo.ru/00adea28
XUMUNYECKNe peakuuu, nexxaline B OCHOBe
26 MPOMBbILLIEHHOr 0 crocoba MoslyYeHns CepHOM Bubnmoteka LLOK
KUCNOTbl. XMMNYECKOE 3arpsiBHEHNE OKPYIKatoLLIEN 07.12.2023  https://m.edsoo.ru/00adec8a
cpeAbl CoeAVHEHUAMN Cepbl
97 BbluncneHme MaccoBOl 101 BbIXOAa NPOAyKTa Bubnmnoteka LLOK
peakunu 12.12.2023  https://m.edsoo.ru/00adec8a
O6LLas xapakTepncTuka anemeHToB VA-rpynnbi.
28 A3(|;Ii, paCI'rI)pOCTKF))aHeHVIe B NpPUpoAeE, ¢JM3VIE?3/CKVIB n bubnmoteka LIOK
o 14.12.2023  https://m.edsoo.ru/00adeea6
XUMUYECKMe CBOUCTBA
29 AMMUaK, ero pu3snyeckme 1 XMMNYecKre CBOMCTBA, Bubnmoteka LLOK
nony4YeHve n NpuMeHeHne 19.12.2023  https://m.edsoo.ru/00adf004
30 MpakTnyeckas padbota Ne 3 no Teme «onyyeHne Bubnnoteka LLOK
ammuaKa, N3y4yeHue ero CBOMCTB» 21.12.2023  https://m.eds00.ru/00adf180
31 A30THas KMUCNoTa, eé rU3nYecKne n XMMU4eckme Bubnnoteka LLOK
CBOICTBa 26.12.2023  https://m.edsoo.ru/00adf306
icnonb3oBaHve HATPATOB U COMEn aMMOHUA B
39 KayecTBe MUHepa/ibHbIX YA00peHNiA. Xummyeckoe Bubnmoteka LLOK
3arpsisHeHne OKpYXKatoLLeit cpefbl COeAUHEHNAMM 28.12.2023  https://m.edsoo.ru/00adf518
asora
®ocdop. Okeng ocdopa (V) 1 docpopHas
33 chnCETZ, qamsmfe(fkmg) mpxmf\nv?qeg)(meciszﬁcma, bubnmoteka LIOK
09.01.2024  https://m.edsoo.ru/00adf68a
nosy4yeHune
icnonb3oBaHme (HoCgaToB B Ka4eCTBe
34 MUHEPa/IbHbIX yp,q<)36pq;Hvu‘/’|. 3arpsasHeHue bubnuoreka LIOK
o 11.01.2024  https://m.edsoo.ru/00adfc20
MPUPOAHOW cpefbl hocthaTamu
35 Yrnepog, pacnpocTpaHeHue B NpUpose, Bubnnoteka LLOK
(hM3nMYeCKMe N XMMUYECKIME CBONCTBA 16.01.2024  https://m.edsoo.ru/00adfd9c
36 Okcnabl yrnepoaa, nx uanyeckue n XMMmyeckme Bubnnoteka LLOK




CBOICTBA. JKOMOrmyeckme npobiemMbl, CBA3aHHbIE C 18.01.2024  https://m.edsoo.ru/00adfebe
okcugom yrnepoga (1V)

37 YronbHasa K1cnora n eé conu bubnuoreka LIOK

23.01.2024  https://m.edsoo.ru/00ae006c
MpakTuyeckas padbota Ne 4 no Teme "TonyyeHue

38 rNeKMcnoro rasa. KayectseHHas peakumsa Ha bubnmoteka LIOK
y . pearty 25.01.2024  https://m.edso0.ru/00ae027e
Kap6oHaT-MOH

39 MepBOHaYa/IbHbIE MOHATUSA 06 OPraHNYecKnX Bubnmoteka LLOK
BELLleCTBAX Kak 0 COeIMHEHNAX yrnepoaa 30.01.2024  https://m.edsoo.ru/00ae054e

40 KpemHui1 1 ero coeiMHeHns bubnmoteka LIOK

P A 01.02.2024  https://m.edsoo.ru/00ae080a
MpakTnyeckas pabota Ne 5. PelueHne
41 3KCMepUMEHTaIbHbIX 3aa4y Mo Teme «BaxxHenLwne bubnmoteka LIOK
P oA 06.02.2024  https://m.edsoo.ru/00ae0bf2
HemMeTa/lfibl U UX COEAUHEHUA»

42 KoHTponbHas pabota Ne3 o Teme «BaxHewiLme Bubnmoteka LLOK
HeMeTa/I/lbl N NX COeANHEHUA» 08.02.2024  https://m.edsoo.ru/00ae0el8
O6LLas xapaKTeprucTUKa XMMMYECKNX 3/1EMEHTOB

43 — MeTaioB. MeTannnyeckas CBa3b U Bubnmoteka LLOK
MeTa/IInYeCKasas KpUCTaIINYecKasn peLLéTKa. 13.02.2024  https://m.edsoo.ru/00ae103e
Pun3nyeckme CBONCTBA METASI/IOB

44 XnMnyeckme CBOMCTBA METaI/10B. Bubnnoteka LLOK
SNEKTPOXUMMNYECKWNIA Psfl HANPSHKEHMIA METaNNoB 15.02.2024 = https://m.edsoo.ru/00ae1156
O6Lume cnocobbl nofyyeHUs metannos. Crnasbl.

45 BblumcneHus no ypaBHEHNAM XUMNYECKUX Bubnnoteka LLOK
peakL1i1, eCniv OfJUH U3 peareHTOB COAEPXKMUT 27.02.2024  https://m.edso00.ru/00ae1156
npumecu

46 [NoHATNE O KOpPO3UK METa/IOB bubnmoteka LIOK

PP 29.02.2024  https://m.edso0.ru/00ael278
Bubnnoteka LLOK

47 YHble MeTa/bl

teno ¢ meram 05.03.2024  https://m.edsoo.ru/00ael14b2




Bubnnoteka LLOK

48 OKCAL! 1 TMAPOKCIALI HATPYA M Ka/nA 07.03.2024  https://m.edsoo.ru/00ael14b2
49 LLlenoyHo3eMesbHble MeTaslbl — KasibLuiA 1 Bubnnoteka LLOK
MarHui 12.03.2024  https://m.edsoo.ru/00ae15e8
50 BaxkHeLLme coeanHeHNs Kanbums bubnmoteka LIOK
A H 14.03.2024  https://m.edsoo.ru/00ael15e8
51 O606LeHre N cucTeMaTn3aumna 3HaHuiN 19.03.2024
52 YKECTKOCTb BOAbI M CrOCOObI €€ yCTpaHeHs bubnuoreka LIOK
A yerp 21.03.2024  https://m.edsoo0.ru/00ae1886
53 MpakTnyeckas padbota Ne 6 no Teme "MXKECTKOCTb Bubnnoteka LLOK
BObl N METO/bI €€ YCTpaHEHNS" 26.03.2024  https://m.edsoo.ru/00aelaed
. Bubnnoteka LLOK
>4 ATIOMAHIY 28.03.2024 = https://m.edsoo.ru/00aelc64
55 AM(OTEPHbIE CBOCTBA OKCK/A U TApOKCuaa bubnmoteka LIOK
P A Ap A 02.04.2024 = https://m.edsoo.ru/00aelc64
Bubnnoteka LLOK
o Heneso 04.04.2024  https://m.edso0.ru/00ae1d86
57 Okcmapl, ruapokenibl u conn xxenesa (11) v xenesa Bubnmnoteka LLOK
(1 16.04.2024 = https://m.edsoo.ru/00ae35e6
58 O606LLeHME 1 cMCTeEMATU3aLMA 3HAHWI 18.04.2024
MpakTnyeckas pabota Ne 7. PelueHne
59 3KCMepuMeHTasbHbIX 3a4a4y No Teme «BaxHelLwmne bubnuoreka LIOK
23.04.2024  https://m.edso0.ru/00ae3de8
MeTa/INbl N UX COeAMHEHUSA»
BbluncneHms no ypaBHeHUAM XUMNYECKNX
60 peaKL1ii, ecniv OAWH 13 peareHToB AaH B U30bITKe Bubnmoteka LLOK
WU COLEPXMT Npumecy. BbluncieHns maccoBoit 25.04.2024  https://m.edsoo.ru/00ael1750

L0711 BbIX0/a NPOAYKTa peaKLmy




61 O606LLeHVe 1 cucTeMaTU3aLUma 3HaHWi 1 30.04.2024
62 KoHTponbHas paboTa Ned4 no Teme «BaxHeline 1
MeTa/bl N UX COEAUHEHUA» 02.05.2024
63 BeluecTBa 1 MaTepuanbl B MOBCEAHEBHOMN YXN3HW 1 Bubnnoteka LLOK
yenoseka 07.05.2024  https://m.edsoo.ru/00ae3f50
64 XM1MMYeCKoe 3arpsisHeHne OKpyXKatoLLeli cpefbl 1 bubnuoreka LIOK
14.05.2024  https://m.edsoo.ru/00ae4270
65 PO/Ib XMW B peLLeHMI 3KOTOTNYECKMX MPobem 1 bubnmoteka LIOK
16.05.2024  https://m.edso0.ru/00ae4270
66 Pe3epBqu|17| ypoK. O606LLeHMe N cucTemaTm3aLms 1 Bubnnoteka LLOK
3HaHUK 21.05.2024  https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbI YpoK. O606LLEeHNE 1 cucTeMaTm3aLms 1 Bubnnoteka LLOK
3HaHWI 23.05.2024  https://m.edsoo.ru/00adb33c
68 Pe3epBHbI YpoK. O606LLEeHNE N cCTEMATM3AL NS 1 Bubnnoteka LLOK
3HaHWIA 28.05.2024  https://m.edsoo.ru/00ad9ch2
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 68




YYEBHO-METOANYECKOE OBECIIEYHEHNE
OBPA3OBATEJIbHOI' O NMPOLUECCA
OBASATEJIbHbIE YHEBHbBIE MATEPUAJIbI 014 YHEHUKA

Xumus, 8 knacc/ MabpuensH O.C., Octpoymos W.I"., CnagkoB C.A., AKLUMOHEpHOE 06LLIECTBO
«M13patenscTBO «lpocBeLLeHme»
Xumns, 9 knacc/ MabpuensH O.C., Octpoymos W.I"., Cnagkos C.A., AKLMOHEPHOE 00LLECTBO
«M130atenscTBO «lpocBeLLeHme»

METOONYHECKNME MATEPUAJIbI AJTA YUUTENA

1. MabpuensH O. C., Bockob6oiHnkosa H. M., Awykosa A. B. HacTonbHas KHUra yumTens.
Xumusa. 8 kn.: MeTtognueckoe nocobue. - M.: ipoda, 2021.

2. labpuensH O. C., Awykosa A. B. TeTpafb A5 1abopaTopHbIX OMNbITOB U MPaKTUYECKUX
paboT. 8 K. K yuebHuky O. C. MabpuensHa «Xumus. 8 knacc». M.: ipoda, 2022.

3. [abpuensH, O. C. MeTtoguyeckoe nocobme K yuebHnKy O. C. MabpuensHa «Xnumms». 8 Knacc
/ O. C. labpuensH. — M. : Apoda, 2021. — 109.

4. labpuensH, O. C. MeTtoauyeckoe nocobme K yuebHnky O. C. MabpuensHa «Xumms». 9 knacc
/ O. C. labpuensaH. — M. : Apoda, 2021. — 108.

5. Xumus : TeXHoornyeckre KapTol K y4ebHuky O. C. MabpurensHa «Xumus. 8 knace :
meTofm4yeckoe rnocobue / /1. . AcaHoBa. — M. : ipodha, 2020

6. Xumus : TeXHoornyeckre KapTol K y4ebHuky O. C. MabpurensHa «Xumus. 9 knaces :
meTofm4yeckoe rnocobue / /1. . AcaHoBa. — M. : Ipocha, 2018

7. Xvimuns. 8 Kn.: KOHTPONbHbIE 1 NPOBEPOUHbIE paboThbl K yuebHMKy O. C. MabpuensiHa

«Xumus. 8» / O. C. MabpuensH, M. H. bepe3knH, A. A. Ywakosa 1 gp. - M.: [ipoda, 2022.
NPPOBbIE OEPA3OBATEJIbHbLIE PECYPCbl 1 PECYPCbI CETU
NHTEPHET

http://www.chemnet.ru Mazeta «XyuMus» 1 CanT Ana yuntens «H nay Ha ypok Xummms»

http://him.1september.ru EanHas konnekums LILOP: MpegMeTHas KOneKums «XumMms»



http://school-collection.edu.ru/collection/chemistry EcTeCcTBeHHO-Hay4Hble 3KCMEPUMEHTBI:
xumuns. Konnekuums Poccuiickoro o6Leobpasosarte/ibHOro nopTana

http://experiment.edu.ru ANXVMWK: cait J1.KO. Anmk6epoBoii

http://www alhimik.ru Bcepoccuiickas onMMmnmnaga LKONbHUKOB N0 XUMUK
http://chem.rusolymp.ru OpraHnyeckas XuMus: 3N1eKTPOHHbIN YYEOHUK AN CPeAHEN LUKO/bI
http://www.chemistry.ssu.samara.ru OCHOBbl XMMWW: 3NEKTPOHHbIV YYEOHUK

http://www hemi.nsu.ru OTKpbITbIA Konnemk: XuMms

http://www.chemistry.ru ucTaHUMOHHas oiMMIMaga no XMM1MN: TeNeKOMMYHUKALMOHHbIN

06pa3oBaTe/lbHbIA MPOEKT
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