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MOACHUTEJIbHAA 3ATTMCKA

Mporpamma nNo XMMWUM Ha YPOBHe cpefHero oOLlero o06pasoBaHuS
pa3paboTtaHa Ha ocHoBe dPefepanbHOro 3akoHa ot 29.12.2012 Ne 273-$3 «O6
obpaszoBaHUM B Poccuitickon ®Pefepauun», TpeboBaHWA K pesy/bTaTam
OCBOeHMS1 (eflepasibHO 06pa3oBaTe/IbHOW MNpPorpaMMbl CpPeaHero 06LLero
obpasosaHuda (POl  COO), npeactaBneHHbIXx B PegepasibHOM
rocyaapctBeHHOM ob6pasosatenibHOM cTtaHgapte COO, ¢ yyeToM KoHuenuum
npenojaBaHnsi  yyebHOro npegmera «XuMusi» B 06pa30BaTe/lbHbIX
opraHmsaumsax  Poccuiickoin  ®efiepaunn,  peaiM3ylolMX — OCHOBHbIE
obpasoBaTe/sibHble MPOrpaMMbl, W  OCHOBHbIX MOMIOXeHWUA «CTpaTternu
pasBuUTMS BOCNUTaHUA B Poccuiickon defepaunn Ha nepuog o 2025 roga»
(PacriopseHue MpasuTensctea PO o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAX0A0B K pa3paboTke Mporpammbl Mo XUMWUW, K ONpPeLeneHunio
obLlein cTpaternm 00y4yeHWs, BOCMUTAHUA W Pa3BUTUS  0Oy4aroLLMXCS
cpeacTBamm yyebHoro npegmerta «Xumusa» ans 10-11 knaccoB Ha 6a30BOM
YPOBHE  COCTaBUAN  KOHLUeNnTyanbHble nonoxeHns @droc COO o
B3a¥IMOOOYCNOBNEHHOCTN LENen, COAepXaHus, pe3y/nbTaToB 00yyYeHus U
Tpe6oBaHWI K YPOBHIO MOArOTOBKM BbINMYCKHUKOB.

B yuyebHOM nnaHe cpegHero o6Llero o6pa3oBaHUA MpeaMeT «XUMUSA»
6a30BOr0 YPOBHS BXOAUT B COCTaB MpeaMeTHOW 0651acTu «ECTeCTBEHHO-
Hay4Hble NpeaMeTbI».

OOLLee yYnCNO 4acoB, OTBEAEHHbLIX A1 U3YYeHUs XUMUK, Ha 6a30BOM
YPOBHe cpefiHero obuwiero obpasosaHus, cocTasnseT B 11 knacce - 34 yacos (1
yaca B Heflefto).

NNAHUNPYEMBbBIE PE3YJIbTATblI OCBOEHNA MNMPOIMPAMMBbI T10
XMmMmmn  HA BA3OBOM YPOBHE CPEAHEIO OBLEIO
OBPA3OBAHUA

JIMYHOCTHbIE PE3YJIBTATDI

®roC COO ycraHaBnMBaeT TpebOBaHUSA K pe3y/nbTataM OCBOEHUA
obyvarowmmnca nporpamMmMm  cpefHero ob6buwero o06pa3oBaHUA  (IMYHOCTHBIM,
MeTanpegMeTHbIM M NpPeAMeTHbIM).  Hay4yHO-MeTo4MYecKOM OCHOBOW  Ans
pa3paboTKy NiaHNUPYeMbIX Pe3ynbTaToB OCBOEHUS MPOrpaMM CpesHero oobLiero
06pa3oBaHNA ABNAETCA CUCTEMHO-AEATENIbHOCTHbIN NMOAXOL,



B COOTBETCTBUMM C CUCTEMHO-AEATENbHOCTHLIM MOAXOAOM B CTPYKType
JINYHOCTHBIX Pe3ynbTaToB OCBOEHUS npeameTa «XUMUsS» Ha YPOBHE CPEAHEro
00LLEero 06pa3oBaHNs BblAeNeHbI CrefyHoLLye COCTaBNSHOLLIME:

0CO3HaHMe 06yyatoLLMMINCA POCCUINCKOIN IPaXKAaHCKON NAEHTUYHOCTH -

FOTOBHOCTW K CaMOpa3BUTUKO, CaMOCTOATE/IbHOCTU W  CaMOOMNpPeAeneHnto,
Hau/invyme moTmnBaunmn K o6yL|eano;

LieNeHanpaBneHHoe PasBUTIE BHYTPEHHMX YBeXaeHWUI NMYHOCTU Ha OCHOBE

K/HOYEBbIX LEHHOCTEA M WUCTOPUYECKMX Tpaguumi 6a30BO HayKM XUMWUW;
FOTOBHOCTb WM CMOCOOGHOCTb  06Yy4atOLMXCS PYKOBOACTBOBATbCA B CBOEN
AEATeNbHOCTU LeHHOCTHO-CMbIC/I0BbIMI YCTaHOBKaMK, MPUCYLLMMU LiENOCTHOM
CMUCTEME XMMWYECKOro 00pa30BaHus; HalMyMe NPaBOCO3HAHMS 3KOMOMMYECKON
KynbTYpbl 1 CNOCOOHOCTM CTaBUTb

LIENIN U CTPOUTb YXKMU3HEHHbIE N/aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSI npeameTa «XUMUS» [JOCTUratoTCs B
eIMHCTBE Y4ebHOM © BOCMUTATE/IbHON AeATENbHOCTU B COOTBETCTBUM C
rYMaHUCTUYECKUMMU, COLMOKY/IbTYPHbIMN, AYyXOBHO-HPaBCTBEHHbLIMW
LIEHHOCTSIMW 1 nAeanamm POCCUNCKOro rpaXkaaHCKoro obuecTsa, NPUHATLIMU B
o6LecTBe HOpMaMu K npaBuiaMu MOBeAEHNs, CMOCOGCTBYHOLLMMMK MpoLeccam
CaMOmMo3HaHWsA, CamMopa3BUTUA W HPABCTBEHHOrO CTAHOB/IEHUSI JINYHOCTU
06yyatoLLMXCS.

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHWUA MpeaMeTa «XUMUS»  OTpaXkaroT
CPOPMMPOBAHHOCTb ONbITa MO3HABATE/IbHON W MPaKTUYECKOW AeATeNlbHOCTM
06yyatoLMXCS Mo peann3aunn NPUHATLIX B 06LLECTBE LIEHHOCTEN, B TOM YUC/E B
4acTu:

1) rpaxxgaHCKoro BocnuTaHus:

0CO3HaHMS 00YYarOLLIMMUCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 06513aHHOCTENR,
YBaXXEHUSI K 3aKOHY M NPaBonopsaKy; NpeacTaBfeHnst 0 COLMabHbIX HOpMaXxX U
MpaBuIax MeXINYHOCTHbIX
OTHOLLUEHWI B KONNIEKTUBE; FOTOBHOCTM K COBMECTHOW TBOPYECKON AEATEIbHOCTU
Mpy Co3faHnM Y4eOHbIX MPOEKTOB, PeLLEHNN YyUYeBHbIX U No3HaBaTe/IbHbIX 3adau,
BbIMOMIHEHNM  XUMWYECKUX  3KCMEPUMEHTOB;  CMOCOOGHOCTM  MOHMMATb MU
MPUHMMATb MOTKBbI, HAMEPEHUS, NIOTUKY U
aprymeHTbl ApYrux Mnpy aHaamse pasinyHbIX BUA0B YYe6HOW AeATeNIbHOCTH;

2) NaTpUOTUYECKOro BOCMUTaHUSA: LEHHOCTHOIO OTHOLLEHWS K UCTOPUYECKOMY
N Hay4YHOMY Hacneauto

OTEYECTBEHHON XUMUM; YBaXKEHUS K NPOLIECCY TBOPYECTBa B 06/1aCTV Teopun U
MPaKTUYECKOro NPUMEHEHNS XMMUKU, OCO3HAaHWUSA TOrO, YTO [JOCTUDKEHMSI HayKK



ecTb pe3ynbTaT [/UTeNbHbIX Hab/OAEHUIA, KPOMOTAMBbIX 3KCMEPUMEHTa/TbHbIX
MOWCKOB, MOCTOSAHHOIO  TpyAa YYeHbIX W MNPaKTUKOB; WHTepeca W
Mo3HaBaTe/lbHbIX MOTMBOB B MOJTyYeHUN U MOCNEAYHOLLEM aHaM3e NHGopMaLumm
0 MepeaoBbIX JOCTVKEHUSAX COBPEMEHHON OTEYECTBEHHON XNMUK;

3) [OyXOBHO-HPaBCTBEHHOIO BOCMUTaHUSA: HPaBCTBEHHOIO
CO3HaHWA, 3TUYECKOro MNoBeAeHUs;

CMOCOBHOCTY OLEHMBATL CUTYaLUK, CBSA3AHHbIE C XUMUYECKMMU ABNIEHUSMU,

M NPUHUMATb OCO3HaHHbIE PeLLeHns, OPUEHTUPYACh HA MOPasibHO-HPaBCTBEHHbIE
HOPMbI U LLEHHOCTMW; FOTOBHOCTM OLEeHMBAaTb CBOE MOBEAEHME N NMOCTYMNKN CBOMX
TOBapPULLEN C
MO3NLMIA HPABCTBEHHBLIX W MPABOBbIX HOPM W OCO3HaHWE MOCNEACTBUI 3TUX
MOCTYNKOB;

4) (hopMMpPOBaHUA Ky/bTYpbl 3[40P0BbA: MNOHUMaHWS LeHHOCTEN 3[40pOBOro
1 6e3onacHOro obpasa XW3HW, HeoOXOAMMOCTU OTBETCTBEHHOrO OTHOLUEHMS K
COOGCTBEHHOMY (DU3NYECKOMY M MCUXUYECKOMY 3[0pP0BbH; COOMHOAEHNA MpPaBusI
6e30nacHoOro obpalleHns ¢ BellecTBaMmu B BbITy,
MOBCEAHEBHOM XXM3HW W B TPYAOBOW [EATENIbHOCTW; MOHUMaHUA LEHHOCTU
MpaBui MHAMBULYILHOTO U KOMJIEKTUBHOIO
6e30MacHOro rnoBefeHNs B CUTyauUmsaX, YrpoXKaroLwMX 340P0BbH0 M XXMU3HU NIIOLENR;
0CO3HaHWSA NOCNEACTBUIA U HEMPUATUA BPeHbIX NpUBbIYeK (YNoTpebeHus

a/IKorons, HapKOTMKOB, KYPEHUS);
5) TPYA0BOr0 BOCMUTAHUS:

KOMMYHWUKATUBHOW  KOMMETEHTHOCTM B Y4eBHO-MCCeA0BaTeNbCKOM
NeSTEeNbHOCTM, OOLUECTBEHHO MOME3HOW, TBOPYECKOW W [ApYrux  Buaax
NesTEeNbHOCTU; YCTAHOBKM Ha aKTMBHOE YYacTUE B PELLIEHMMN NPaKTUYECKMX 3a1au

COUMa/IbHOM Hanpas/ieHHOCTU (B paMKax CBOero Kfacca, LUKOfbl); UHTepeca K
MPaKTUYECKOMY M3YYeHUIO MPOGeCCUin pasIMYHOro poga, B TOM YMC/Ie Ha OCHOBE
MPYMEHEHUSA MPeAMETHbIX 3HAHWUI MO XUMUW; YBaXKEHWUSA K TPyAy, NIO4AM Tpyada
N pesynbTataM TPYLOBON AeSATENbHOCTU; FOTOBHOCTM K OCO3HaHHOMY Bblbopy
NHANBNOYaNbHON TpaeKTopun 06pa3oBaHns, byayLLen npodeccumn 1 peanmsaumm
COOCTBEHHbIX XXW3HEHHbIX MIAHOB C YYETOM JIMYHOCTHLIX WHTEPECOB,
CMOCOGHOCTEN K XUMUK, NHTEPECOB U NOTPEBGHOCTEN 00LLECTBA;

6)  9KO/IOFMYECKOro BOCMMUTAHUS:

3KONOrMYECKM LieNecoobpasHOro OTHOLLEHWS K Mpupoge, KakK WCTOYHUKY
CYLUECTBOBAHMSI >KM3HM Ha 3emnie; MOHMMaHWs Trno6asbHOrO —XapakTepa
3KONOrMYECKMX MPOGNEM, BANSHMS 3KOHOMUYECKMX MPOLIECCOB HA COCTOSIHME



MPVUPOLHOM N COUMabHOW Cpefbl; OCO3HaHWA HeobXOAMMOCTU MCMO/b30BaHUSA
[OCTUXXEHWIA XYM ans peLueHns BOMNPOCOB paLVoHaIbHOr 0
MPVYPOLAONO/b30BaHUSA; aKTUBHOIO  HEMPUATUA LeNCTBUA, NPUHOCALLMX
Bped ~ OKpY)Xalollei  npupofgHorM  cpefe,  YMEHMS  MPOrHO3MpPOBaThb
HebnaronpuATHbIE 3KONOrMYeCKMe MOCNeACTBUSA NPesNPUHUMAEMbIX LeNCTBUIA 1
npegoTBpawiaTb  UX; HaMuMA  PasBUTOrO  3KOJIOTUYECKOrO  MbILLIIEHUS,
9KO/OrMYECKOW KYNbTYpbl, OMbITa  AeATe/IbHOCTY 3KO0/0r MYeCKoM
HanpaB/fEHHOCTW, YMeHUS PYKOBOACTBOBATbCA MMW B MO3HABATE/IbHOW,
KOMMYHWKAaTMBHON W COLMaNbHON MpakTUKe, CMOCOBHOCTU W YMeHus
aKTUBHO MPOTUBOCTOATb NAE0NOrMM Xemoghobuu;

7)  LEHHOCTW Hay4HOro Mo3HaHWs:

CPOPMUPOBAHHOCTM ~ MMPOBO33PEHMS,  COOTBETCTBYHOLLErO  COBPEMEHHOMY
YPOBHIO Pa3BUTMS HayKW N OOLLECTBEHHOW MPAKTWUKMW; MOHUMaHWSA Crneungukn
XMMUW KakK HayKW, OCO3HaHWA ee ponv B (hOPMMPOBAHMM  paLUOHa/IbHOMO
Hay4YHOro MbILL/IEHNS, CO34aHWM LeNOCTHOrO MpPeAcTaBlieHns 06 OKpPY>KatoLLeM
MUpE KaK O eAuHCTBE MNpUpoAbl W YenoBeKa, B MO3HAHWM  MPUPOLAHbLIX
3aKOHOMEPHOCTEN U peLLeHnn MpobieM COXpaHeHWs MPUPOAHONO paBHOBECUS;
ybeXxeHHOCTN B 0CO60I 3HAYMMOCTU XUMUWN A/ COBPEMEHHON LMBUNU3aLUA: B
ee NYMaHUCTUYECKON HanpaBfeHHOCTU M BaXXHOW PONN B CO3[4aHUN HOBOW 6asbl
MaTepuanbHON  KynbTypbl, peleHnn rnobasbHbiX NpobnemM  YCTOMYMBOIO
pasBUTUS  YeNoBeYyecTBa -  CbIPbEBOW,  3HEPreTUYECKOW, MULLEBOA U
9K0NOrnyeckor 6e30MacHOCTW, B Pa3BUTUM MeAULUHBI, 06ecrevyeHnn YCnoBui
YCMELWHOro TpyAa W 3KOMOMMYECKM KOMMOPTHOM >KU3HW KaXKAOro 4seHa
00LLecTBa; eCTeCTBEHHO-HAYUYHON rPaMOTHOCTW: MOHMMaHWS CYLLHOCTU METOLOB
MO3HaHWA, UCMOMb3YEMbIX B €CTECTBEHHbIX Haykax, CMOCOOHOCTU MCNO/b30BaTh
Monyyaemble 3HaHWA 418 aHaIn3a U 00BbACHEHWSA ABMEHUIA OKPY>KAKOLLEro Mupa u
MPOUCXOAALMNX B HEM WM3MEHEHWI, YMeHWNA AenaTb 060CHOBaHHbIE 3aK/HYeHUs
Ha OCHOBE Hay4HbIX (HaKTOB M MMEKOLWMXCS [AaHHbIX C LENb MonyyYeHus
[OCTOBEPHbIX  BbIBOJOB;  CMOCOOGHOCTU  CaMOCTOSATENIbHO  MCMOJb30BaTh
XVIMUYECKMNE 3HaHWA [J11 PeLleHns Npo6/iemM B peasibHbIX XU3HEHHbIX CUTyaumsx;
MHTepeca K NMo3HaHWIO U UCCe0BaTe/IbCKON LeATe/IbHOCTH;

FrOTOBHOCTM M CMOCOBHOCTM K  HEMpepbiBHOMY  00pa30oBaHUO U
caMo00pa30BaHNIO, K aKTMBHOMY MOJlYYEHUIO HOBbIX 3HaHWA MO XUMWUW B
COOTBETCTBUM C XKM3HEHHbLIMU MOTPEOHOCTAMU; UHTEPECa K 0COBEHHOCTAM Tpyaa
B pa3NIyHbIX chepax NpoeccUoHabHOM AeaTeIbHOCTH.



METAMNMPEOMETHBIE PE3Y/IbTATDI
MeTanpeaMeTHble pe3y/ibTaTbl OCBOEHNSA YHeBHOro npeamMeTa «Xumus» Ha
YPOBHE CpefHero o6LLero 06pasoBaHNs BK/IKOYAHOT:

3HaYMMble NS (hOPMUPOBAHMA  MMPOBO33PEHUA  0OYy4aroLmXcs
MeXancumnaMHapHble (MeXnpeameTHble) 06LeHayyHble NOHATUSA, OTpaxkatoLme
LLe/IOCTHOCTb HAY4YHOW KapTUHbI Mupa W Crheuudurky MeTOLOB MO3HaHWS,
MCNOMb3YeMbIX B €CTECTBEHHbIX HayKaxX (MaTepusi, BELLECTBO, IHEPrus, ABMEHNE,
MpoLecc, CUCTeMa, Hay4YHbIN (PaKT, NPUHLMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, MccnefoBaHWe, HabMOAeHUe, W3MePeHUe, 3KCMEPUMEHT U ApYyrue);
YHVBepCa/ibHble y4yebHble [AeicTBMSA  (NO3HaBaTe/lbHble, KOMMYHUKaTUBHbIE,
PErynaTuBHbIE), 0becneynBatoLme HoOpMMPoBaHNE PYHKLNOHAbHOM

rPaMOTHOCTM U COLManbHON KOMNETEHL MM 06yyatoLWmxcs;

CMOCOOHOCTb 0byyaroLmMxcs MCMOMNb30BaTh OCBOEHHbIE
MeXANCUMNIMHAPHbIE, MUPOBO33PEHYECKME 3HAHUSI U YHMBEPCA/IbHbIE YUYeOHble
[EACTBUS B NO3HABaTe/IbHOM U COLManbHOM NPaKTUKe.

MeTanpeaMeTHble pe3y/bTaTbl OTPAXAKT OBNafeHWe YHUBepPCabHbIMY
yyebHbIMW  MO3HaBaTe/lbHbIMW,  KOMMYHUKATMBHbIMU U PErynsaTUBHbIMM
ANEeNCTBUSIMA,

OBnageHne yHUBepcaibHbIMW yUYebHbIMW Mo3HaBaTe/IbHbIMU
[eACTBUAMMU:

1) 6a30Bble 10rnyecKme AeNcTBUSA:

CaMOCTOSATENbHO (hopmynmposathb 7 aKTyanm3npoBaTb npo6nemy,
BCECTOPOHHE €e paccmaTpuBaTb; OMpeaensTb Lenn [esTeflbHOCTW, 3afaBast
napameTpbl U KPUTEPUUN KX LOCTUXKEHWSA, COOTHOCUTL Pe3y/bTaTbl AeATe/IbHOCTY
C MOCTaB/MIEHHbIMU LENSMW; WUCMO/b30BaTb MPW  OCBOEHUW 3HAHWUA MPUEMBI
NOTMYECKOTO MBbILIEHNA - BbIAENATb XapaKTepHble MPU3HaKW MOHATUIA ©
yCTaHaB/MBaTb UX B3aMMOCBSA3b, UCMO/b30BaTb COOTBETCTBYIOLLME MOHATUA 415
0OBACHEHUA OTAENbHbLIX (PAKTOB W ABMIEHWIA; BbIOMPaTb OCHOBAaHUS U KPUTEPUN
[N15 KnaccuhmKaLmm BeLwecTs 1

XVMUYECKUX peakuuid; yCTaHaBMBaTb MPUUYUHHO-C/IEACTBEHHbIE CBA3U MeXay
N3y4yaembIMU ABMEHUAMWN; CTPOUTL JIOTUYECKMe paccyXieHuns (MHOYKTUBHbIE,
[efYKTUBHbIE, MO aHasornu), BbISIBATb 3aKOHOMEPHOCTM U MPOTUBOPEYNs B
paccMaTpuBaeMbIX — ABNEHMSX, (DOPMY/NMPOBaTb  BbIBOAbl W 3aK/THOUEHUS;
MPUMEHSATb B MPOLEecce MO3HaHUA, WUCMO/b3yeMble B XUMWUM CUMBO/IMYECKME
(3HakoBble)  mogenwn, npeobpa3oBbiBaTb  MOAE/bHbIE  MPeACTaBleHUs -
XUMUYECKUA 3HaK (CMMBON) 3MeMEHTa, XUMWUYeckast (hopmyna, ypaBHEHMe
XMMUYECKOM peakuMnm - MNpU  peweHMn  Y4ebHbIX NO3HABaTe/IbHbIX U
MPaKTUYeCKUX 3ada4y, NMPUMEHATb Ha3BaHHble MOAE/bHble MNPeACTaBNeHUs Ans



BbISIB/IEHNA XapaKTePHbIX MPU3HAKOB W3y4YaeMbIX BELLECTB W XUMUYECKMX
peakuuit.
2) 6a30Bble nUcceaoBaTeIbCKNe AeCTBUSA:
BNafleTb OCHOBaMW METOA0B Hay4HOr0 NMO3HaHWSA BELLECTB U XMMUYECKNX
peakuuin; ¢opmynuposatb LeNM M 33daynm  UCCNefoBaHWs, UCMONb30BaTb
MOCTaB/IEHHbIE N CaMOCTOATE/IbHO CHOPMY/IMPOBaHHbIE BOMPOCHI B KayecTBe
WHCTPYMEHTA MO3HaHWS U OCHOBbI 418 (DOPMMPOBAHWSA TMMNOTe3bl MO NPOBEPKe
MPaBUIbHOCTYH BbICKa3bIBaEMbIX CY>KAEHWIA; B/lafeTb HaBbIKaMu
CaMOCTOSATENIbHOIO M1aHMPOBaHMS N MPOBeLEHNS YHEHUUYECKMX 3KCMEPUMEHTOB,
COBEpLUEHCTBOBATb YMeHUs Hab/ogaTh 3a XOAOM Mpolecca, CaMoCTOATE/IbHO
MPOrHo3MpoBaTb ero pesynbTaT, (opmynnpoBaTb 0600LWEHNA U BbIBOAbI
OTHOCWUTE/IbHO ~ [OCTOBEPHOCTM  Pe3ynbTaTOB  WCCMefoBaHUsA,  COCTaBNATb
060CHOBaHHbIM OTYET 0 NPoAenaHHOWN paboTe; NPMOBpPeTaTb OMbIT YUYEHUYECKOM
NCCNeaoBaTeNbCKOA M MPOEKTHON [eATeIbHOCTW, NPOSBAATbL CMOCOBHOCTL U
FOTOBHOCTb K CamMOCTOSATE/IbHOMY MOMCKY METOLOB PeLUeHMS MPaKTUYECKUX
3a/ia4, NPUMEHEHMIO Pa3INYHbIX METOLOB MO3HAHNUS.
3)  paboTa ¢ MHopmMaLmeil:
OPVEHTMPOBATLCSA B Pa3/IMYHbIX UCTOYHMKAX MH(opMauuy (Hay4Ho-
MonynspHas nuTepatypa XMMWUYECKOrO COLEepXaHWs, CnpaBoYHble Mocobus,
pecypcbl VIHTepHeTa), aHanM3nMpoBaTb MHOPMaLMIO pa3/InyHbIX BUAOB U (DOPM
NpeacTaB/eHns, KPUTUYECKN OLeHMBaTb ee [0CTOBEPHOCTb 7
HENpPOTMBOPEUYMBOCTL; (HOPMY/IMPOBATL 3amnpocbl U MPUMEHATb  pas/inyHble
MeTOAbl MPU NOUCKe M 0T6Ope WH(OopMauUK, HeoO6XOAUMON AN BbINOIHEHUS
yuyebHbIX 334ay OrpeAeneHHOro TuMna;, npuobpeTatb OMbIT WUCMNO/b30BaHNUS
NH(OPMaLNOHHO-KOMMYHUKATMBHBIX TEXHOMIOTUIA 1 Pa3INYHbIX  MOUCKOBbIX
CUCTEM; CaMOCTOATE/IbHO BbIOMPaTb ONTUMA/IbHYO (POPMY NpescTaBeHNs
NH(opmaumn (Cxembl, rpadky, AmarpaMmbl, Tabauubl, PUCYHKU W ApYrue);
MCNOMb30BaTb Hay4HbIN A3bIK B Ka4ecTBe CPeAcTBa Npu paboTe C XMMWUYECKOM
NHopMaLMed: MPUMEHATb MeXNpeaMeTHble (PU3nYecKne 1 maTeMaTUUeCKme)
3HaKM U CMMBO/IbI, JOpMYbl, abbpeBmaTypbl, HOMEHKNATYPY; WMCMOMb30BaTb U
NpeobpasoBbIBaTb 3HAKOBO-CUMBO/IMYECKNE CPEACTBA HArNALHOCTY,
OBnageHne yHMBepca/ibHbIMY KOMMYHUKATUBHbIMU AeACTBUAMMU:

3a/laBaTb BONPOCHI MO CYLLECTBY 06CY>KAaeMoi TeMbl B X04e Avasnora u/mnm
ONCKYCCUW,  BbICKa3blBaTb  WMAew, (OpMy/MpoBaTb  CBOM  MPeAJIoXKeHus
OTHOCUTE/IbHO BbINOIHEHNSA NPEeANOXEHHON 3afa4un; BbICTYNaTb C Npe3eHTaumei
pe3yNbTaToB MO3HABATE/IbHOW AEATEeNIbHOCTM, MOJTyYEHHbIX CAMOCTOATE/ILHO WU
COBMECTHO CO CBEPCTHMKaMW MPU BbINOSHEHUM XUMWYECKOr0o 3KCMepUMeHTa,



MPaKTUYeckorW paboTbl MO WCCNEeLOBaHUIO CBOWCTB M3y4vaeMblX BELLECTB,
peannsaumMm y4yebHOro npoekTa U (HOpMy/nMpoBaTh BbIBOALI MO pe3ysibTaTtam
MPOBefeHHbIX UCCNeL0BaHWNIA MyTeM COracoBaHNA MO3ULMIA B X0f4e 06CYXAeHWs
M obmeHa MHeHusmu. OBrafeHVe YHMBepPCasIbHbIMU  PerynsaTUBHbIMU
[EeACTBUAMM:  CaMOCTOSATENIbHO  M/IaHMPOBaTb U OCYLLECTB/IATb  CBOKO
Mo3HaBaTeNbHYI0 AeATeNbHOCTb, ONpeaenss ee Uenv 1 3ajavn, KOHTPOMPOBaTb
1 N0 Mepe HeoO6XOAUMOCTM KOPPEKTUPOBaTL Mpefiaraemblii anropuT™ AenNCTBUN
MNPV BbIMNOSIHEHUN YYebHbIX W WCCNefoBaTeIbCKMX 3afady, BbloMpaTb Hambonee
3 eKTUBHBIA CNOCO6 WX PELeHNs C YYETOM MOMYyYEeHUS] HOBbIX 3HAHWA O
BELLEeCTBAX M XMMWYECKUX peakuusx; OCYLLeCTBNATb CaMOKOHTPO/b CBOEW
[eATe/IbHOCTU Ha OCHOBE CamOaHa/Iv3a U CaMOOLLEHKM,

NMPEAMETHBIE PE3Y/IbTATDI
MpeameTHbIE pe3ynbTaTbl 0CBOEHUS Kypca «O0LLas U HEOpraHMYecKas XuMmns»
OTpaXKaroT:

CPOPMMPOBAHHOCTb  MPEACTABNEHUA: O  XMMUYECKON  COCTaBNAOLLEN
eCTEeCTBEHHO-HayUYHOW KapTWHbI MUpa, POAM XUMWUM B MO3HAHUW SABIEHWIA
npvpoAbl, B (JOPMUPOBAHUN  MbILWIEHUA W KY/NbTYpbl  JIMYHOCTW, ee
(PYHKUMOH&/IbHOW  rPaMOTHOCTM, HEO6XOAUMON [ANA pelueHns NpaKTUYeCKmX
3afa4 U 39KONOrnyeckn OO6OCHOBAHHOIO OTHOLLEHWS K CBOEMY 3[0POBbH U
MPUPOAHOI cpefe; BNaleHne CUCTEMOIN XUMUYECKMX 3HaHWI, KOTOpast BK/KOYaET:
OCHOBOIONaratowne MoHATUA (XUMUYECKMIA 3N1eMeHT, atom, usoTon, s-, p-, d-
3N1EKTPOHHblEe OpOWUTaN aTOMOB, WOH, MOJIEKY/a, MO/b, MOMSPHbIA 00bEM,
Ba/IEHTHOCTb, 3/1eKTPOOTPULATE/ILHOCTb, CTeMeHb OKWUCIEHUS, XMMMUYeCKas CBA3b
(KoBaNleHTHasl, WOHHaA, MeTa//IMyecKasd, BOAOPOAHas),  KpuCTa/IMyecKas
peLleTKa, TUMbl XUMUYECKUX peakUmia, pacTBOp, 3/1EKTPONNUTbLI, HEINEKTPONTHI,
ANEKTPONUTUYECKAA AuCCOoUMaLns, OKUC/UTENb, BOCCTAHOBUTE/b, CKOPOCTb
XVMUYECKOM peakumn, XMMUYECKOe PaBHOBECUE); TEOpWUM W 3aKOHbI (Teopus
3NEKTPONIUTUYECKOW AMccoumaumm, nepuoamyecknin 3akoH . M. MeHpaeneesa,
3aKOH COXpaHEeHWs Maccbl BELLECTB, 3aKOH COXPaHeHUs U MpeBpaLleHns 3Heprum
MNP XUMUYECKUX peakumsax), 3aKOHOMEPHOCTU, CUMBOJIMYECKMIA A3bIK XUMUW,
MVPOBO33PEHYECKINE 3HAHUA, fiEXalle B OCHOBE MOHMMAaHWUA MPUYUHHOCTA U
CUCTEMHOCTU XMMWYECKNX ABNEHWI, (PAKTONOrMYecKne CBefeHUst O CBOWCTBaX,
coctaBe,  NOAyYeHUM U 6Ge30MaCHOM  WCMONb30BAHUWM  BAXKHEWLIUX
HeopraHNYecKMx BewecTB B ObITy W MPaKTUYECKON [eATeNbHOCTU Ye/I0BEKa,;
CPOPMUPOBAHHOCTb  YMEHWIA  BbISIBNIATL  XapaKTepHble MPU3HaKM  MOHATUNA,
yCTaHaB/MBaTb MX B3aMMOCBS3b, 1CMNO/b30BaTh COOTBETCTBYHOLLME MOHATUS MPU
ONUCaHNM HEOPraHMYeCKMX BELLECTB M UX MNpeBpaLLeHnil; CHOPMUPOBAHHOCTb



YMEHWIN UCMO0Mb30BaTb XWMUYECKYHD CUMBOMMKY AJ19 COCTaB/IeHUA (opMyr
BELLECTB U YpPaBHEHUI XMMUYECKMX peaKkumii, CUCTEMATUYECKYIO HOMEHKIATYpy
(IUPAC) n TpuBMa/bHble Ha3BaHWA OTAENbHbIX HEOPraHWYecKuUx BeLLECTB
(yrapHbli ras, yrnekucnblil ras, aMMuak, ralieHas n3BecTb, HerawleHas M13BecTb,
NMUTbeBas cofa, NUPUT W Apyrve); CHOpMUPOBAHHOCTb YMEHWIA OMpeaensTb
BA/IEHTHOCTb W CTEMEHb OKUCNEHUSA XUMMUYECKUX 3/IEMEHTOB B COEAUHEHUSX
Pa3IMYHOro  COCTaBa, BWA XUMWYECKOW CBA3M  (KOBa/leHTHas, WMOHHas,
MeTa/IIMYecKas, BOAOPOAHAs) B COEAVHEHUSX, TUM KPUCTa/IIMYECKOW PeLIeTKM
KOHKPETHOro BellecTBa (aToMHasA, MOJIEKYNIAPHAsA, WMOHHAsA, MeTa/linyeckas),
XapakTep cpejbl B BOAHbLIX PacTBOpPax HEOPraHMYeCKUX COeAMHEHWIA;

chopMMPOBAHHOCTb YMEHWI yCTaHaB/NBaTb NPUHaANEXXHOCTb
HeopraHMyecKnx BeLLecTB MO MX COCTaBy K OMpefeneHHOMY Kraccy/rpynne
CoefiHeHWI (MPOCTble BeLeCTBa - MeTal/ibl U HEMeTa/l/bl, OKCUAbI, OCHOBaHWS,
KUCNOTbI, aM()OTepPHble TUAPOKCUAbLI, COMK); CPOPMUPOBAHHOCTL  YMEHWIA
pacKpbiBaTb CMbICT nepuognyeckoro 3akoHa [. W.  MeHgeneesa wu
[EMOHCTPUPOBATH ero CUCTEMaTU3NPYIOLLYIO, 0OBACHUTENBHYHO n
MPOrHOCTUYECKYHO (DYHKLUMK; CHPOPMMPOBAHHOCTb YMEHUW XapaKTepu3oBaTb
3NIEKTPOHHOE CTPOEHMe aTOMOB XMMMUYECKUX 3neMeHToB 1-4 nepuofos
[MeproAMYecKOM CUCTEMbI XMMUYECKUX 3nemeHToB [, . MeHgeneesa,
NCMOJMb3ys MOHATUA «S-, P-, d3MIEKTPOHHbIE OpOUTaNU», «3HEepreTUYecKme
YPOBHU», OOBACHATL 3aKOHOMEPHOCTM WU3MEHEHWA CBOWCTB  XMMUYECKMX
3/IEMEHTOB N NX COEAMHEHWNIA NO Nepuogam v rpynnam NMeprognyecKoin CUCTEMBI
XUMUYECKUX anemeHTOB .. MeHgeneesa; CHOPMUPOBAHHOCTb YMEHWI
XapaKTepu3oBaTb (ONMCbIBaTb) 0OLUME XUMWUYECKME CBOWCTBA HEOPraHMYeCcKuX
BELLECTB Pa3/INYHbIX KMaccoB, MOATBEPXKAATb CYLLECTBOBAHME TEHETUYECKOM
CBA3M MEXJy HeopraHM4yeCKMMMU BeLLeCTBaMU C  MOMOLLbIO  YpaBHEHWIA
COOTBETCTBYIOLUMX  XUMUYECKUX  peakuuit;  CHOPpMMPOBAHHOCTb  YMEHMS
KnaccuguumposaTb XMMUYECKMe peakuun Mo pasnyHbIM npusHakam (dmcny v
COCTaBYy pearvpyroLnx BeLLecTB, TensoBOMYy 3geKTy peakuuu, WU3MeHeHUIo
CTENeHein  OKUCNEHMS  3/IEMEHTOB,  06paTUMOCTM  peakuun,  y4yacTuto
KaTanusaTtopa); CPOPMMPOBAHHOCTb YMEHMIA COCTaBNATb YPaBHEHUA peakuuid
pa3fIMUHbIX TWUMOB, MOSHbIE W COKPALLlEHHble YpPaBHEHWS peakuMil WMOHHOro
O0OMeHa, yuuTblBas YC/OBWA, MPU KOTOPbIX 3TW peakuunm WayT [0 KOHUg;
CPOPMMPOBAHHOCTb ~ YMEHWIA  MPOBOAUTL  peakuun,  NOATBEPXKAAtoLLMe
KayeCTBEHHbIA COCTaB Pas/IMYHbIX HeopraHWYeckuxX BeLecTB, pacno3HaBaTb
OMbITHLIM MYTEM MOHbI, MPUCYTCTBYIOLLME B BOAHbLIX PacTBOpax HeEOPraHNYecKux
BELLLeCTB;



ChOPMUPOBAHHOCTb ~ YMEHWUIA  packpbiBaTb  CYLLHOCTb
OKUCNNTENBbHO-

BOCCTaHOBUTE/bHbLIX peakunii MoCpeAcTBOM COCTAB/IEHUS 3/IEKTPOHHOIO 6asaHca
3TUX peakumil; ChopMMPOBaHHOCTb YMEHUIA OOBACHATL 3aBUCUMOCTb CKOPOCTU
XMMUYECKOM  peakumMuM OT  pas/IMyHbIX  (haKTOPOB; XapakTep CMeLLeHWs
XMMMNYECKOro paBHOBECUS B 3aBMCMMOCTU OT BHELLHEro BO3L4enCTBUA (MPUHLMIM
e LaTtenbe); CcHOPMMPOBAHHOCTb YMEHWUA XapaKTepu3oBaTb XMMUYECKME
MPOLECCHI, NeXkalime B OCHOBE MPOMBILLIIEHHONO MOMTyYeHUS CEPHON KUCNOTbI,
aMMmMaka, a Takke CHOPMMPOBAHHOCTb MpPeACTaB/eHNA 06 O06LMX Hay4YHbIX
MPUHLMNAX W 3KOMIOTMYECKUX NpobnemMax XUMWYECKOro MPOW3BOACTBA;
CPOPMMPOBAHHOCTb  YMEHWIA MPOBOAWUTL  BbIMUCNEHUS C  WCMO/b30BaHWEM
MOHATMS «MaccoBas [0/ BeLLecTBa B pacTBOpe», 00bEMHbIX OTHOLLEHWNA ra3oB
MpY XMMUYECKUX peakLmsaX, MacChbl BELLECTBA UM 06beMa rasoB Mo M3BECTHOMY
KO/MYECTBY BeLLEeCTBa, Macce Wan 06bemMy OLHOMO M3 Y4YacCTBYHOLUMX B peakLmu
BELLECTB, TEMNJI0BOro 3(PdeKTa peakuum Ha OCHOBE 3aKOHOB COXPaHeHWst Macchbl
BELLECTB, MPEBPALLEHNA M COXPaHEHUS 3HEPrun; CHOPMUPOBAHHOCTb YMEHWI
cobnogatb npasuia Mosb30BaHMS XMMUYECKOA MoCcyfor u n1abopaTopHbIM
060pyaoBaHMEM, a TaKxXe npasuia obpalleHns C BeLlecTBamMmn B COOTBETCTBUN C
WHCTPYKUMAMW MO BbIMO/IHEHWIO  1a60PAaTOPHbIX  XMMUYECKMX  OMbITOB;
CPOPMMPOBAHHOCTb ~ YMEHWIA  MNaHMPOBaTb W BbIMONHATL  XUMMWUYECKWIA
3KCNepPUMEHT (pa3noXKeHvie nepokcuga BoAopoLa B MPUCYTCTBMM KaTasim3aTopa,
ornpegeneHve cpedbl PacTBOPOB  BeLLECTB C  MOMOLLbHD  YHMBEPCA/IbHOIO
WHAWKATOPA, BANAHUE Pa3NYHbIX aKTOPOB Ha CKOPOCTb XMMUYECKOW peakuuu,
peakuum MOHHOro 06MeHa, KayeCTBEHHble peakuMn Ha Cynbgar-, kapboHaT- u
X/IOPUA-aHNOHbI, HA KATUOH aMMOHUSA, PeLLeHne 3KCMepUMeHTa/IbHbIX 3afa4y Mo
Temam «MeTannbl» U «HemeTanbl») B COOTBETCTBMM C MpaBUIaMy TEXHUKK
6e30MacHOCTU NPy 06paLLEHNN C BeLecTBaMU 1 1a60paTopHbIM 060PYA0BaHMEM,
NpeLCcTaBNATb pe3y/nbTaTbl XUMWYECKOrO 3KCMepumeHTa B (hopme  3ammcu
YPaBHEHWA COOTBETCTBYHOLLMX peakumii U POpMy/MpoBaTh BbIBOAbl Ha OCHOBE
3TUX pe3ynibTaToB; CHOPMMUPOBAHHOCTb YMEHWI KPUTUYECKM aHa/M3MpoBaThb
XUMUYECKYIO WMH(OPMaLUMio, MNOMyyYaeMytd K3 pasHbIX WUCTOYHMKOB (CpefcTsa
MaccoBOM KOMMYHWKauun, VIHTepHeT un Apyrux); chopmMMPOBaHHOCTb YMEHMWIA
cobntofaTb npasBu/ia 3KOOTMYECKM LIeNecoobpasHoro noBefeHus B ObITy U
TPYLOBOIN [eATeNbHOCTN B LiENIAX COXPaHEHMS CBOEr0 3[0PO0BbS Y OKPYXKatoLLel
MPVUPOAHONM cpefbl, OCO3HAaBaTb OMACHOCTb BO3AEWCTBUA Ha XXMBblE OpraHu3Mbl
onpegeneHHbIX BeLlecTB, MOHMMaA cMbicn nokasatenda [AK, noAcHATL Ha
npyMepax crnocobbl yMeHbLUEHUS U MPeAOoTBPALLEHNS UX BPeLHOro BO3AeCTBUSA
Ha OpraHu3M 4esioBeKa; 471 00y4aroLMXCA C OrpaHUYeHHbIMU BO3MOXXHOCTAMMU



300p0BbS: YMEHMe MNPUMEHSATb 3HaHUA 06 OCHOBHbIX AOCTYMHbIX METoAax
MO3HAHMS BELLECTB WM XUMMWYECKUX SIBNEHWIA; AN ChenbiX UM CnaboBUasaLLmX
obyvalomMxcs:  YMEHMe  MCMOMb30BaTb  PE/IbeHO-TOUEUHYKD  CUCTEMY
0603HaveHnin J1. bpaiina ans 3anucyu XMMmMYecknx opmyn.

11 K/TACC OBLLUAA N HEOPITAHNYECKAA XMUEA

TeopeTnyeckme 0OCHOBbI XUMNK

XUMUYECKUA  3neMeHT. ATOM. $4po aTtoma, W30TOMbl. 3NEeKTPOHHas
000/104Ka. DHEPreTUYeckre ypoBHKU, NOAYPOBHU. ATOMHbIE opbutanu, s-, p-, d-
anemeHTbl. OCO6eHHOCTM pacnpeseneHns 3/1IeKTPOHOB MO OpouTaiaM B atoMax
3/1EMEHTOB MepPBbIX YEeTbIPeX MepuoLoB. DNEKTPOHHAA KOH(MIypaLms aTOMOB.

Meprognyeckunii 3akoH 1 MNepuognyeckas cucTeMa XUMUYECKUX 3/1EMEHTOB
O V. MeHpaeneeBa. CBsi3b NepronM4eckoro 3akoHa 1 Mepnoanyeckon CUCTEMbI
XUMMYECKNX 3neMeHToB [ V. MeHaeneeBa ¢ COBPEMEHHON TEOpPWEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTW W3MEHEHWS CBOWCTB XUMMWYECKMX 3/IEMEHTOB MU
06pasyemMbIX MMK MPOCTbIX W CMOXHBLIX BELEeCTB MO rpynnaMm W nepuogam.
3HayeHve NeproanYecKoro 3akoHa B pasBUTUN HayKW.

CTpoeHne BewlecTBa. XMMMYecKas CBSisb. Bufbl XMMUYECKON CBA3N
(KoBasleHTHaa HemonspHasa M NonspHas, MOHHaA, MeTasiimyeckasd). MexaHu3Mmbl
06pa3oBaHus KOBa/IeHTHOM XUMMNYECKON CBA3N (06MEHHBI 7
[AOHOPHOAKLENTOPHbIN). BopgopoaHas CBA3b. BaneHTHOCTE.
AneKTpooTpuLaTeNIbHOCTL. CTeneHb OKUCNEHUA. OHbI: KaTUOHbI U @aHUOHBI.

BellectBa MOMIEKYNAPHOrO W HEMONEKY/NIAPHOro  CTPOeHWA.  3akoH
MOCTOAHCTBA  COCTaBa  BelleCcTBa.  TWUMbl  KPUCTIIMYECKUX  PELLETOK.
3aBMCMMOCTb CBOMCTBA BELLECTB OT TUMa KPUCTA/IINYECKOW PELLETKN.

[MoHATMe O AMcnepCHbIX cucTeMax. VICTUHHBbIE U KONOUAHbLIE PacTBOpbI.
MaccoBas [0N4 BeLlecTBa B pacTBOpe.

Knaccugmkaums HeopraHM4yeckmnx COeIMHEHWIA. HomeHKnatypa
HeopraHMYyeckmx BeLlecTB. [eHeTn4yeckasa CBA3b HEOPraHWYeCKMX BeLLECTB,
NpUHaANeXawmnx K pasiMyHbIM Knaccam.

Xvmundeckas  peakums.  Knaccugukaums  XMMUYECKMX — peakuuiln B
HEOpPraHNYecKo M OpPraHMYecKo XMMUK. 3aKOH COXPaHeHMsi MacCbl BELLECTB,
3aKOH COXPaHEHMS 1 NPEBPALLEHMA SHEPrnv NPU XMMUYECKUX peakLmsX.

CKOpOCTb peakuun, ee 3aBUCUMOCTb OT pas/iMyHbIX (PakTopoB. O6paTMble
peakunn. XMMUYEecKoe paBHOBecue. PakTopbl, BAMAIOWME HA COCTOAHME
XUMUYecKoro pasHosecus. MpuHuun Jle LLlaTense.



SnekTponuTnyeckas auccoumaumsi. CunbHble W CNadble  3MEKTPONUTHI,
Cpefa BOAHbIX PacTBOPOB BELLECTB: KUCNas, HeMTpabHas, LLEMoYHas.

OKuUCnUTeNbHO-BOCCTAHOBUTE/TbHbIE peakunin.

SKCNepMeHTa/IbHble METOAbl M3Y4YeHWUs BeLeCTB M UX NpeBpaLleHunii:
AeMOHCTpaums Tabnuy «lMNeprognyeckas cucTemMa XMMUYecknx anemeHtos . U.
MeHgaeneeBa», MU3yYeHVe MOJENen KPUCTa/NIMYECKUX PeLLeToK, HabogeHne u
OnucaHne  [EeMOHCTPAUMOHHBLIX W 1abopaTopHbIX  OMbITOB  (pasnoXeHue
NMepokcuia BOAOpOZa B MPUCYTCTBUM KaTanmsatopa, OMpeseneHve cpeabl
PacTBOPOB BELLECTB C MOMOLLbIO YHMBEPCA/ILHOTO WHAMKATOPa, peakumu
MOHHOro 00MeHa), NpOoBeAeHWe MPaKTUYeCKOW paboTbl «BnansHue pasnnyHbIX
(haKTOPOB Ha CKOPOCTb XMMUYECKOIN peakLummy.

PacyeTHble 3a0auMn.

PacyeTbl MO YpaBHEHUAM  XMMWYECKMX peakuuin, B TOM uucne
TEPMOXMMUYECKME pPaCYETbl, pacyeTbl C MCMOMb30BAHWEM MOHATUA «MacCOoBas
L0141 BELLeCTBa.

HeopraHunyeckasa xmumns

Hemetannbl. TonoxeHne HemeTannoB B  [Mepuognyeckoin  cucteme
XUMUYecKnx anemeHtoB . . MeHpaeneeBa U 0COOGEHHOCTM CTPOEHWUS aTOMOB.
®u3nyeckne CBOWCTBA HeMeTaslioB. AJINOTPONMS HeMeTasioB (Ha npumepe
Kncnopoga, cepsbl, hocthopa v yrnepoaa).

XVMUYeCKne CBOWCTBA BaXXHEMLINX HemeTasnioB (raioreHoB, cepbl, asoTa,
(hochopa, yrnepoga M KPEMHMSA) U UX  COeAMHEeHWUA  (OKCUAOB,
KNCNOPOACOAEPXKALLMX KACNOT, BOLOPOAHbIX COeAUHEHNIA).

[MpUMeHEHNE BaXKHENLLINX HEMETAINIOB U UX COEANHEHUIA.

MeTtansnbl. MonoxeHne mMeTannoB B [eprnoanMyecKoin cuctemMe XUMUYECKNX
anemeHToB [, . MeHpaeneeBa. OCO6EHHOCTM CTPOEHNA 3M1EKTPOHHbIX 060/104eK
atoMoB MeTanoB. O6ume (hunsnyeckme cBOMCTBa MeTasinoB. CniaBbl METa/IOB.
ANEKTPOXNUMUYECKUIA P, HANPSHKEHNIA METaOB.

XNUMMYECKMEe CBOWCTBA BadKHEMLUMX METaNNOB (HaTpWi, Kaiuid, KabLuia,
MarHui, aNtoMUHWUIA, UUHK, XPOM, Xene30, Meflb) U UX COeANHEHWIA.

O6wwpme crnocobbl NonyvyeHUss metanios. NpuMeHeHWe MeTasINOB B BbITy U
TEXHUIKe.

SKCNepUMeHTa/IbHble METOAbl M3Y4YeHWUs BeLeCTB M WX NpeBpaLleHunii:
N3yyeHne KOJMNeKUuMn «MeTanfibl U Chnaebl», 00pas3LoB HEMETA//I0B, PeLleHune
9KCMNEPUMEHTa/IbHbIX 3afa4y, HabNoAeHUe W OnucaHWe [LeMOHCTPALUUOHHBIX U
NabopaTopHbIX OMbITOB (B3aUMOLENCTBME TMAPOKCHUAA alOMUHUA C pacTBOpamu
KUCNOT W LENIoYel, Ka4eCTBEHHbIE peakLUMmn Ha KaTUOHbI METa/I/0B).



PacyeTHble 3aa4u.

PacyeTbl MacCbl BelecTBa WM 06bemMa rasoB Mo M3BECTHOMY KO/MYECTBY
BeLlecTBa, mMacce WM 06beMY OAHOr0 M3 y4aCTBYHOLLMX B peakumy BeLLECTB,
pacyeTbl Maccbl (06bemMa, KONMYeCTBa BELLLECTBA) NPOAYKTOB peakumn, ecin ogHo
W3 BELLECTB MMeeT NPUMECH.

XUMUA U XKN3Hb

Po/b XMUK B 06ECNEeYeHNN 3KOMOrMUECKON, 3HEPreTUUHECKON M MIULLEBOIA
6e30MacHOCTK, PasBUTUN MeUUMHBL. TTOHATME O Hay4HbIX MeTofax MO3HaHWA
BELLLECTB Y XMMNYECKNX peaKLnid.

MpenctaBneHnss 06 O6WMX  HAyYHbIX MPUHUMMIAX  NPOMbILWIEHHOMO
MO/TyYeHNst BXKHENLLUMX BELLECTB.

UenoBek B MMUpe BELLECTB W MaTepuasioB: BaXKHEWLUME CTPOUTENbHbIE
mMaTepuaibl, KOHCTPYKUMOHHbIE MaTepuasbl, Kpacku, CTeK/o, Kepamuka,
mMaTepuasibl 41 3NEKTPOHMKM, HaHOMaTepuasbl, OpraHNYeckne 1 MUHepasibHble
yLo6peHus.

XUMnst 1 3[0pOBbE YesioBeKa: MpaBuia WCMOb30BaHWUSA NeKapCTBEHHbIX
npenapaTos, npasuia 6e30MacHOro UCMosb30BaHMS NpenapaTos 6bITOBON XUMUK
B MOBCEAHEBHOM YKN3HM.

MeXnpeLMeTHbIe CBA3N.

Pean3aumst  MeXnpe4MeTHbIX  CBA3eM MpuW  U3yyeHUM  0OLWen U
HeopraHn4yeckoim xmmmnn B 11 Knacce OCyLLECTBAETCA Yepes UCMO/b30BaHMe Kak
OOLUMX  eCTECTBEHHO-HaYUHbIX MOHATUIA, TaK W MOHATUWA, SBNSAIOLWMXCA
CUCTEMHbIMW /19 OTAE/NbHbIX MPeAMETOB €CTECTBEHHO-HAYYHOIO LKA,

O6LyMe eCTeCTBEHHO-HayuYHble MOHATUSA: Hay4HbI (PaKT, rMnoTesa, 3akoH,
Teopus, aHaIn3, CUHTe3, Kaccumkaums, MepuoguyHOCTb, HabtoLeHve,
3KCMEPUMEHT, MOZEeNMPOBaHWe, N3MEPEHNE, ABIEHME.

®u3nka: matepus, IHepruns, mMacca, aToM, 3/IEKTPOH, NPOTOH, HENTPOH, VOH,
130TOM, PaAMOaKTUBHOCTb, MOJIEKYNA, 3HEPreTUYeCKUin YPOBEHb, BELLECTBO,
Teno, 06beM, arperatHoe COCTOSHME BeLLecTBa, (U3MYECKUe BEIMYUHBI U
eVUHNLbI UX N3MEPEHNS, CKOPOCTb.

Buonorusa:  Knetka, OpraHu3M, 3KocucTtema, Ouoctdepa, Makpo- W
MWUKPO3/IEMEHTbI, BUTaMWHbI, 06MEH BELLLECTB B OpraHu3me.

[eorpacus: MyHepanbl, TOpHbIe NMOPOAbI, NOME3HbIE MCKOMaeMble, TOMMBO,
pecypcbl.

TexHONormsa: XuMmuyeckast NPOMbILLNEHHOCTb, METaNNyprus, Npov3BOACTBO
CTPOUTENbHBIX MaTepuanoB, CeNbCKOXO3SNCTBEHHOe MPOM3BOACTBO, MNMLLEBas
MPOMbILLMIEHHOCTb,  (hapMaLieBTUYECKas  MPOMbILLIEHHOCTb,  NPOM3BOACTBO



KOCMETUYECKMX NpenapaToB, MPOM3BOACTBO KOHCTPYKLUMOHHbIX MaTepuasos,
3NeKTPOHHAs MPOMbILLIEHHOCTb, HAHOTEXHOMOT UMW,



TEMATUYECKOE INMJ/IAHNPOBAHWE 11 K/TACC

No HaumeHoBaHMe pa3fenoB U TeM NporpamMmmbl KonnyecTtBo 4yacos ANeKTpOHHbIe (LM pPOBbLIE) 06pa3oBaTe/ibHbIE PeCYpPChl
n/n
Bcero KOHTpONbHLIE MpaKkTnyeckune
paboTbl pa6oThbl

Pasgen 1. TeopeTUyecKne OCHOBbI XUMUU

11 CTpoeHune aToma. Meprnoanyecknii 3aKoH 1 4 0 0 [[https://lesson.edu.ru/04/10 https://myschool.edu.ru
Mepuognyeckas cuctema XMMmMUYeCKNX https://educont.ru/?utm source=eliur
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https://www .yaklass.ru/]]
1.2 CrtpoeHue Bewectsa. MHoroobpasme 3 1 1 [[https://lesson.edu.ru/04/10 https://myschool.edu.ru
BelW ecTs https://educont.ru/?utm source=eliur
https://edu. skysmart.ru/ buénmnoteka LLOK
https://m .edsoo.ru https://resh.edu.ru/
https://www .yaklass.ru/]]
1.3  Xumwuueckue peakyuu 12 1 1 [[https://lesson.edu.ru/04/10 https://myschool.edu.ru
https://educont.ru/?utm source=eliur
https://edu. skysmart.ru/ buénunoteka LLOK
https://m .edsoo.ru https://resh.edu .ru/
https://www .yaklass.ru/]]

MToro no pasgeny 19 1
Pa3gen 2. HeopraHuyeckaa xmmums

2.1 HemeTannbl 6 1 0 [[https://lesson.edu.ru/04/10 https://myschool.edu.ru
https://educont.ru/?utm source=eliur
https://edu. skysmart.ru/ buénunoteka LLOK
https://m .edsoo.ru https://resh.edu .ru/


https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

2.2 MeTannsl

WToro no pasgeny
Pazgen 3. XMuna n Xun3Hb

3.1 MeTofbl NO3HAHUA B XUMUK. XUMUA N XKN3Hb

NToro no pasgeny

OBW EE KOJIMYECTBO YACOB IO
MPOTrPAMME

11

34

https://www .yaklass.ru/]]
[[https://lesson.edu.ru/04/10 https://myschool.edu.ru
https:/feducont.ru/?utm source=eljur

https://edu. skysmart.ru/ buénmnoteka LLOK

https://m .edsoo.ru https://resh.edu .ru/

[[https://lesson.edu.ru/04/10 https://myschool.edu.ru
https://educont.ru/?utm source=eljur

https://edu. skysmart.ru/ buénmnoteka LLOK

https://m .edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/]]


https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

YYEBHO-METOANYECKOE OBECIIEHEHUVE
OBPA3OBATEJIbHOI'O MNPOLIECCA

OBA3ATEJIbHbIE YYEBHbLIE MATEPUWAbI ANA YUYEHUKA
Xumma, 11 knacc Pyasutuc I.E., ®.I'. denbamaH, «lN30aTensLCcTBo
«[MpocseLleHme»

METOONYECKUMNE MATEPUAJIbI ONTA YUUTENA

Xunmunsa (6a30BbIypoBeHb).Peannsaums 06pa3oBaHnNs: METOANYECKOE
nocobue ans yuntensa / KasepuHa A. A., MNMnuyruHa
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/
predmethimiyajype-metodicheskoe-posobie/

[.B.; nog pea.l". B. MuuyruHoid. M. : ®IBEHY «HCTUTYT cTpaterum
pa3suTus obpasosaHms PAO», 2022 81 c..un.

LUNPPOBbLIE OBPA3OBATEJIbHbBIE PECYPCbl N PECYPCbI CETU
NHTEPHET
https://educontru/?utm_source=eljur https://edu.skysmart.ru/

Bubnmoteka LIOK https://rn.edsoo.ru
https://resh.edu.ru/ https://www.yaklass.ru


https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/
https://educontru/?utm_source=eljur
https://edu.skysmart.ru/
https://rn.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru

