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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MmO XUMUM Ha YpPOBHE OCHOBHOrO 0OLIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBAaHUU K pe3ylbTaraM OCBOEHUS OCHOBHOM
o0pasoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs, IIPEICTABICHHBIX
B OI'OC OOO, a Ttakxke Ha OCHOBe (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YIETOM KOHIIEMIMHU MPENOIaBaHus yueOHOTO MpeaMeTa « XUMUS)
B 00pa3oBaTeIbHBIX opranm3aiusax Poccuiickoit @enepanun. Pabouas mporpamMmma
BOCIHUTAHUS OTPaKEHA B JIMYHOCTHBIX Pe3yJIbTaTax.

[Iporpamma mo xumMuu Aa€T TPEACTaBICHUE O MEJAX, OOIIEH CTpaTeruu
oOydeHMs, BOCHHUTAHHS W PA3BUTUA OOYYalOUIUXCS CpeICTBAaMU y4yeOHOTro
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe IpEeIMETHOE COZIEpXKaHHUe,
MIPENYCMaTPUBAET PACHpEACIICHHE €ro M0 KilaccaM M CTPYKTYPUPOBAHHE 10
pazmenaM M TeMaM MPOrpaMMbl IO XHUMHUH, OINPEIAECHSET KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTePUCTUKU COJIEpKaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHM C  YYETOM  MEXKIPEIMETHBIX U
BHYTPUIPEAMETHBIX ~ CBSI3eH, JIOTUKM  y4eOHOro  mpolecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouIuXxcsi, OMNpPENeNIIeT BO3MOXXHOCTH MpeaMera s
peanu3auuy TpeOOBAHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00Opa30BaTeIbHOU
MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHHUs, a TaKKe TPeOOBaHUN K
pe3ynbTaraM OOy4eHHs] XUMUU HAa YPOBHE IEJIeH U3YYeHUS MPEAMETa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYarolmlerocs IO OCBOEHUIO
y4e0HOT O COJIep KaHMUSI.

3HaHWE XWMHH CIY)KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MnpeAcTaBICHU O MaTepuaIbHOM E€AMHCTBE MHUpPA, BaKHYIO
poib UrparoT (GopMuUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPrud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJAE, O MYTAX PEIISHUS TI00albHBIX
npoOJieM YCTOMYMBOrO Pa3BUTHS UYEIIOBEUECTBA — ChIPbEBOM, YHEPreTUUYECKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 31paBOOXPAHCHHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  peaju3allud  BO3MOXKHOCTEW  JUII  CaMOpa3BUTHA U
dbopMupoBaHus KyJIbTypbl JUYHOCTH, €€ 001IeH 1 (PyHKIHOHATLHOI TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHPOBAHWE MBIILICHUS U TBOPUECKUX CIOCOOHOCTEN
OoOy4aroluXCsl, HaBBIKOB HX CAMOCTOSTEbHOW  y4eOHOW JAESTEeIbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIEOBATEILCKUX YMEHUHN, HEOOXOJUMBIX KaK B
MOBCETHEBHOM KU3HU, TaK U B MPOPECCUOHATILHOM eI TeIbHOCTH;

3HAKOMHUT CO CHeHU(UKOW HAay4YHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3rJIsi[]a HA €MHCTBO MPUPO/IBI U YEJIOBEKA, SIBISIETCSI OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU ECTECTBEHHO--HAYYHOU I'PAMOTHOCTH O0Y4aIOIIUXCS;



crocoO0CTBYeT (OPMUPOBAHUIO IEHHOCTHOIO OTHOILEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHYECKOE
o0Opa3oBaHuE 00yJarOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHUM XUMHUHU OOECIIEUMBAIOTCH CHEUU(DUKOM
colepXaHusi  y4yeOHOro  IpenMera, KOTOpbIM  SBISETCS  MEJarornyecku
aJanTUPOBAaHHBIM OTpaK€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUH, OCHOB
HEOPraHMYECKOM XMMHMHM M HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IOHATUN
OpPraHUYECKOU XUMUH.

CrpykTypa copepkaHusi IporpamMmbl 110 XUMHM C()OpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0o noaxona Kk e€ usydeHuro. CoJepikaHHue CKJIAAbIBAETCS U3 CHCTEMBbI
HOHSTUN O XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XUMHUYECKOU
peakiuu. OO0e OSTH CUCTEMBI CTPYKTYpPHO OpTraHMW30BaHbl MO TMPUHIUILY
IIOCJIE0BATEJIBHOIO PA3BUTHS 3HAHWM HAa OCHOBE TEOPETHUYECKUX MPEICTaBICHUI
Pa3HOTO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUYEHHsI KAK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akoHa J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4EHHS O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3U;

— TMpPeICTaBJICHUM 00 DIEKTPOJIUTHUYECKOM JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PpPacCMaTPUBAKOTCA HA OCHOBE OMIIMPUYECKH
MOJYYEHHBIX U OCMBICIICHHBIX (JAaKTOB, Pa3BUBAIOTCS MOCJIEI0BATEILHO OT OJJHOTO
YPOBHA K JpyroMy, BBINOJHSSA (YHKIMH OOBSICHEHUS M IPOrHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO NPUMEHEHUS W NOJyYEHUS
U3Yy4aeMbIX BELICCTB.

OcBoeHue mporpaMMbl IO XHMHHM  CIIOCOOCTBYET  (DOPMHPOBAHMIO
IIPEACTABIICHNS] O XUMUYECKOM COCTABIAIOIIEH HAydHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEeMHOW IIPUPOJBI, LIEHHOCTHOIO OTHOLICHUS K HAay4HOMY 3HAaHUIO H
METO/aM II03HaHUA B Hayke. M3ydeHrne XMMHHM HPOUCXOJUT C MPHUBJICUYECHHEM
3HaHUU W3 paHee HM3YYEHHBIX Y4E€OHBIX MNpeaMeToB: «OKpyKaloluid MUY,
«buonorus. 5—7 kimacce» u «Ddu3nKa. 7 Kiacey.

[Ipy u3ydyeHUH XUMUU TPOUCXOAUT (HOPMUPOBAHME 3HAHUH OCHOB
XMMHUYECKON HayKd KakK O0JIaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, IMPAaKTHUYECKOU
NESTENbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua yd4eOHOTO MpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HaAHUN — BaKHEUIMX (HaKTOB, MOHATHUH, 3aKOHOB U TEOPETUUECKUX TMOJOKEHUM,
JOCTYIHBIX 0000IIEHNH MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMPU M3YYEHUU BEUIECTB H
XUMHUYECKUX PEaKlUi, B (OPMHUPOBAHUN U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Y4YeOHO-IIO3HABATENbHOW U Y4EOHO-UCCIEI0BATEIbCKON
JESITeNFHOCTHA, OCBOCHMM TIPaBUJ OE€30MacHOrO OOpalieHus C BEUIECTBAMHU B
ITOBCETHEBHOM KU3HMU.

[Ipn M3y4eHUM XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHe NMPUOOPEIH TaKUe LEH, KaK:

— (OpMHUpPOBAaHUE MHTEJUIEKTYalIbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHMUYECTBY, CAMOCTOSITEIbHOMY MPUHITHIO PpEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HU;

—  HamnpaBlIEHHOCTh OOy4YEHHMs] HAa CHUCTEMaTU4YeCKoe MpPUOOIICHHE
Oo0y4arommxcs K CaMOCTOSTENbHON MO3HABaTENbHOM JAEATeIbHOCTH, HAYYHBIM
MeToJaM MO3HaHMs, (POPMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUM;

— o0ecIeueHe YCJIOBUH, CIIOCOOCTBYIOIIMX MTPHOOPETCHHUIO 00YyJaIOIIMMHUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KIIIOYEBBIX
HaBBIKOB (KJIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3UYHBIX BUIOB JESTEIbHOCTH;

— (¢opmupoBaHue oOue (QYHKIMOHAJIBHOM U  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH M OLICHUBATh SIBICHUS
OKPYKaIOILIEr0 MHUpa, WCIOJb3YySl 3HAHUS U OIbIT, MOJIYYEHHbIE NPU H3yYECHUH
XUMHH, TPUMEHITh WX TPH PEIICHHH MpoOJieM B TIOBCEIHEBHOM JKHU3HH U
TPYAOBOM JNEATENBHOCTH;

— (QopmupoBaHue Yy OOyYarOmMXCS TyMaHUCTHMUYECKUX OTHOIUEHH,
NOHMMAaHHUs [EHHOCTH XHUMHWUYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
IEJIECO00PAa3HOro TMOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B ILENAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON Cpeibl;

—pa3BUTHE MOTHBAIMA K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIIMTAHHID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOQHIIS W HANPaBICHHOCTH JAIbHEUIIETO
oOydeHwUsI.

OOmiee 4ncaO 4YacoB, OTBEAEHHBIX JUIsI M3y4E€HHUS XUMHUH Ha YpPOBHE
OCHOBHOT0 0011Iero o0pa3zoBanus, coctapiser 136 yacoB: B 8 kimacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



1.COAEP’ KAHUE OBYUYEHUSA YYEBHOI'O ITPEJMETA «XUMHUSA»

8 KUIIACC

IlepBoHaYaIbLHBIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuu. Ponp XMmMun B KU3HU 4YelOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKHME CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BelecTB. [loHssTHE O MeTOmaxX MO3HaHUA B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEeH.

ATOMBI W MOJEKYJIbl. XHUMHYECKUE dJeMEHThl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. [IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas Gopmyna. BaleHTHOCTP aTOMOB XHUMHYECKUX JJIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAass AaTOMHAs —Macca.
OtHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XUMHYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KomuecTBo BemectBa. Mosie. MonsipHas macca. B3anmMoOCBsI3b KOJIMUECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacu€rel mo ¢opmynam
XUMUYECKUX COCTUHEHUH.

OuU3MYECKUEe U XUMHUYECKUE SBJICHUS. XUMHUUECKas peakius U e€ Mpu3HaKu.
3aK0H COXpaHEHHUsI MacChl BellecTB. XuUMHUYeckue ypaBHeHusa. Kiaccuduxarus
XUMUYECKUX PEAKINI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuyeckuii IKCnepumMenm:

3HAKOMCTBO C XMMUYECKOH IMOCYI0i, MpaBwiiaMu paboThl B 1a0OpaToOpuu U
npuéMamMu oOpalieHus: ¢ J1abOpaTOPHBIM O0OPYAOBAHUEM, M3YUEHUE U OINKCAHUE
¢u3nuecknx CBOWCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOIIOJCHUE
busnyeckux (MJIaBICHUE BOCKA, TassHUE JIbJa, pacTHUpaHHE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMs BOJIbl) U XMMUUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE
METHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KUCTIOTOM) SIBIICHUH, HaOMIOCHUE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKHX peakuuil (pasjio’keHue caxapa,
B3aMMOJICIICTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3lioKE€HUE TUJIPOKCH]IA
menu (II) mpu HarpeBaHnuu, B3auMoOACHCTBUE keje3a ¢ pacTBopoM cou meau (1),
M3YYEHHE CIIOCOOOB pa3felieHus CMecel: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbINIAPUBAHUE, NUCTWUIALMS, XpoMaTtorpadusi, TPOBEICHUE OUUCTKH MOBAPEHHOM
CONM, HaONIOZICHHWE W  ONHCaHUE  pe3ylbTaTOB  IIPOBEICHMS  OIbITA,
WJUTIOCTPUPYIOIIETO 33aKOH COXPAHEHHS MacChl, CO3JIaHHE MOJENEH MOJIEKYII
(I1apOCTEPIKHEBBIX).

BaskHelumne npeacTaBUTEI M HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMmech razoB. CoctraB Bo3nyxa. Kucimopoa — 3J€MEHT U MPOCTOE
BelecTBo. HaxoxxaeHue kuciopojga B mpupoje, (GU3HYECKHE M XUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcupbl. Ilpumenenune kucnopoma. CrocoObl



MOJTy4yeHUs] KHUCTOopoJa B J1abopaTopuu H MpoMbliuieHHOoCcTH. Kpyrosopor
Kuciopoaa B npupoje. O30H — aytoTpornHas MOAU(PHUKALINS KUCIOPO/Ia.

TemnoBoil 3¢ deKkT XUMHUYECKOW peakiuu, TEPMOXUMHUYECKHUE YpPaBHEHWS,
JK30- U JHAOTEPMHUYECKHE pEaKUMU. TOIUIMBO: yrojb W METAaH. 3arpsA3HEHUE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — nsnemeHnT um mpoctoe BemiectBo. Haxoxknenue Bogopona B
npupose, ¢GU3MYECKMe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucinotsl u conu.

Monsipabiii  00b€M  Ta30B. Pacdy€Thl MO XUMHYECKUM YypaBHEHUSM.

dusnyeckre CBoOWCTBa BOAbl. Boma Kak pacTBopuTelb. PacTBOpBL
HacellieHHble M HEHACBIIEHHBIE pPacTBOpPbl. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BO/AbL. OCHOBaHUS.
Ponp pacTBOpOB B mpupoJe U B )KU3HU 4deloBeKa. KpyroBopoT BOIbI B MPUPOZE.
3arps3HeHHe NpUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccuduxamus neoprannuecknx coeaumHeHuit. Oxcuapl. Knaccudukanms
OKCUJIOB:  cosieoOpasyromiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcugoB. Duznyeckue U XUMUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcunoBanusi. Knaccudukanus ocHOBaHUI: WIENOYM W HEPACTBOPUMBbIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. Pu3znueckne M XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydueHne oCHOBaHUM.

Kucnorsl. Knaccudukarnus kucnor. Homenknatypa kucior. @usndeckue u
XUMHWYECKHE CBOMCTBa KHCIOT. Psg aktuBHocTm MetasuioB H. H. bekerosa.
ITonyyeHnne Kucnor.

Comu. Homenkiarypa coineit. @u3ndyeckue u XMMUYECKUE CBOMCTBA COJIEH.
ITonyuyenune comnen.

I'eneTnueckas CBA3b MEXIY KJIACCAMHU HEOPTaHUYECKUX COEUHEHU.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE OIPEIEICHUE COAECP/KAHUSA KUCIOPOa B BO3AyXe, IOJIy4YEHHUE,
coOupaHue, paclo3HaBaHWE M U3YYEHHE CBONCTB KHUCIOpOJAa, HaOIo/IeHNue
B3aMMOJICIICTBUSI BEIIECTB C KHUCJIOPOJOM H YCIIOBUS BO3HUKHOBEHUS U
IpeKpaileHus ropeHus (mokapa), O3HAKOMJIEHHME C o0pa3llaMd OKCHAOB U
ONHMCAHME WX CBOWCTB, IOJYYE€HUE, COOMpAHHE, PACIO3HABAHHE U HW3YUYCHHE
CBOMCTB Bojopoza (ropeHue), B3auMmojeiicTBue Bogopoaa ¢ okcujaoM menu (II)
(BO3MOXKHO HCHOJb30BAaHUE BHAEOMATEpUAIOB), HaOIIOAEHHE OOpa3LOB BEILECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBaHHE OCOOEHHOCTEH pPACTBOPEHMS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C ONPEAEIIEHHOU
MAaCCOBOM JIOJIE PACTBOPEHHOTO BELIECTBA, B3aMMOJICVCTBUE BOJABI C METAIIIAMHU
(HaTpueM ©  KajgbuueM) (BO3MOXKHO HCHOJb30BaHUE BHIEOMATEPHATIOB),



HCCIIEIOBaHUE OOpa3IOB HEOPTraHWYECKUX BEIIECTB Pa3IWYHBIX KJIACCOB,
HAO0JII0ICHNE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOpPAX KHUCIOT M IEJIOYEH,
n3ydyeHue B3auMmopeiictBus okcuga menu (II) ¢ pacTBOpoM cepHOIl KHUCIOTHI,
KUCJIOT C METaJUIaMH, PEAaKIMid HEWUTpadu3alliH, MOJYyYEHHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHUE OJIHOIO METajlyla JPYTMM K3 pacTBOpa COJM, PELICHUE
SKCIIEPUMEHTAIIBHBIX 3aJlad 1o TeMme «BaxHelmme Kiacchl HEOPraHWYECKUX
COEUHEHUI».

[epuoanuyecknit 3axkoH u Ilepuoaumyeckas cucreMa XHUMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHNCJINTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUNU

[lepBpic TOMBITKH KIACCU(UKAIIMN XUMUYECKUX dJeMeHToB. [loHstme o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEJIbHbIE METaJlIbI,
raJIOTeHbI, UHEPTHBIC Ta3bl). DIEMEHTBHI, KOTOPbIE 00Pa3yroT aM(pOTEPHBIE OKCHIBI
Y TUIPOKCUBI.

[lepuonnueckuii 3axoH. [leproanyeckas cucreMa XUMHYECKUX JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepuoguueckoit cuctembl xumuueckux sneMmeHToB . 1. Menneneesa. Ilepuobl
n rpynnbl. PHU3NYECKUN CMBICI IOPSIAKOBOIO HOMEpa, HOMEPOB IepuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oronbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000JI04EeK aToMOB TepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[lepuomnueckon cucremsl [[. . MenneneeBa. XapakTepucTUKa XUMHUUYECKOIO
3JIEMEHTa 10 ero noyioxenuto B [lepuonnueckon cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHsI paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB MO IPyIIaM U NEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ileppoandyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. . 1. MenneneeB — y4€Hbil u
IPAKIaHVH.

Xumuyeckass cBsi3b. KoBaneHTHass (TOJiApHAasT U HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPUIATENBHOCTh XUMUYECKUX A1EMEHTOB. MIOHHAs CBSI3b.

Crenenb  okucneHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIIbHBIC  PEAKIIUHU.
[Ipouiecchbl OKUCIEHUS U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHUe OO0pa3l0B BEIIECTB METANIOB U HEMETAUIOB, B3aHMOJCHCTBUE
TUIPOKCHIA LHMHKA C pPAacTBOpPaAaMU KHUCJIOT W UIEJIOYEM, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHECHHS).

Mescnpeomemmnule ceazu



Peanmszanusa MeXNpeIMETHBIX CBA3€W INpU W3YyYEHHM XMMHMU B 8 Kiacce
OCYILECTBJISIETCSI 4Y€pe3 HCIOIb30BaHUE KaK OOUIMX €CTECTBEHHO--HAYYHbIX
MOHATHUM, TaK U MOHITUH, SBIIIIOIIMXCS CUCTEMHBIMU JUJISL OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO011ue ecTecTBEeHHO--HAayYHbIE MOHATHS: HAay4YHbIN (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKalus, NEePUOJUYHOCTh, HaOIIOACHUE,
JKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@duszuka: marepusi, aroM, I3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHUJ,
M30TONBI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsii, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEUIECTBa, a3, (pU3MUeCKHe BETWYUHBI, €ITUHUIIbI
U3MEpEHUs, KOCMOC, IUIaHEThI, 3BE3/1b1, COJIHLIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpagus: armocdepa, ruapocdepa, MHUHEpATIbl, TOpPHBIE IOPOAIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M1 XMMHUYECKasi peaKus

[lepnopnueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX JIEMEHTOB /.
N. MenaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOAOB, KaJIMsl, KalbLMd U HUX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM DJJIeMEHTOB B llepuomnueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBl XUMHUYECKOW CBSI3U. THIIBI KPUCTAIUIMYECKHUX
PEWETOK, 3aBUCMMOCTD CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKON PEIIETKU U
BUJa XUMHUUECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XMUMHUYECKHUE
CBOMCTBA BEILECTB, OTHOCAIUMXCA K pa3IM4YHbIM KjaccaM HEOPraHWYECKUX
COCIMHEHNN, TEHETUYECKAs CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XMuMHUUECKHX PeakLMi MO pa3IMyHbIM IpU3HAKaM (TI0 YUCITy
M COCTaBy YyYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(QeKTy, IMo
U3MEHEHUIO CTETEHEH OKMCIEHMSI XMMHYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, I10
Y4aCTHIO KaTajau3aTopa). JDK30- U SHAOTEPMHUUYECKUE PEAKLUH, TEPMOXUMUYECKUE
YpaBHEHUH.

[lonsitTue o ckopoctu xumudeckon peakuuu. [loHsTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuusx. [IoHATHe 0 rOMOreHHBIX U TeTepOre€HHBIX
peakuuax. [lonstue o xaramuse. [lorarue o xumudeckoM pasHoBecuu. DakTopsl,
BIMSIOIIME HA CKOPOCTh XHMHYECKOM PpEaKIUU M TOJIOKEHUE XUMHYECKOIrO
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLMU,  JJIEKTPOHHBIM  OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBieHHWE  YpaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HUCIOJB30BAHMEM  METOAA
AJIEKTPOHHOT O OajaHca.

Teopust 31EKTPOTUTUUECKON TUCCOLHUALMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHn3M IHCCOLMAIIMM BEIIECTB C PA3JIUYHBIMU BHAAMU
xuMuueckoil cBs3u. Crenens auccounanuu. CuiabHbIE U ca0ble 3JEKTPOIUTHI.

Peakunu nonHoro ooMeHa. Y ciioBUsl MPOTEKAHUS peaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHs peakuuii. CBoOMCTBa KHCIIOT,
OCHOBAaHMM W COJ€ B CBETE€ TMPEJACTaBICHUNA 00 DIEKTPOTUTHUCCKOMN
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THIPONIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHUCTALUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUVIOB W HEeMEeTawioB (Tpadura M anmasza), CIOXKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCHUMOCTU CKOPOCTH XUMHUYECKOH pPEaKLUU
OT BO3JICHUCTBUSI PA3IUYHBIX (PAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOIHOCTH
pacTBOPOB BEILECTB, IPOLECCA AUCCOLMALMU KHCIOT, WIEIOYEd U COJIEH
(BOBMOXKHO  HCIIOJIb30BAaHHWE BHUJEO  MaTEpUaNiOB), IMPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKM  NPOTEKAHHMS  peakuuWid  HOHHOro  OOMeHa
(oOpa3zoBaHMe Ocaaka, BbIJCIEHUE Trasza, oOpa3oBaHME BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKUCIIUATEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUAN
(ropeHue, peakuud pasioKEHHUs, COSAMHEHUS), PaCllO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pPEaKkUMHd Ha HOHBI, pPEIICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTajuuibl 1 UX coeIUHEHUS

OOmiast xapakTepucThka rajoreHoB. (OCOOCHHOCTH CTpPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKHe CBOWCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha IMpUMEPE  XJIOpa
(B3auMOZICICTBME C MeTalylaMd, HEMeTaylaMH, IlejJo4yaMu). XJIOPOBOJIOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOMICTBA, MOJydeHHE, NMpuMeHeHue. [leficTBue
XJIOpa W XJIOPOBOAOPOJA HAa OpPraHM3M YEJIOBEKA. BakHEWIHe XJIOPUIAbI U HUX
HAaXO0XJICHHE B IPUPOE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHMS
aTOMOB, XapaKTEpHbIE CTENEeHU OKUcieHus. CTpoeHue u (PU3NYECKHUE CBOMCTBA
IPOCTHIX BEHIECTB — KUCIOPOJIa U CEpbl. AJIOTPONHbBIE MOAU(PUKALIMN KUCIOPOia
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpOEHUE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJOB.
CepHast kuciora, (Qusnueckue ¢ XUMUYECKHE CBoicTBa (oOlIMe Kak
OpelCTaBUTENsl  Kjlacca KHUCIOT U cnenuduueckue). XUMUYECKUE PpPEeaKIHH,
JeXKale B OCHOBE IPOMBIILIEHHOTO CHoco0a MOMY4YeHHsI CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoil KucaoThl. COIM CEPHOM KUCIIOTHI, KAUECTBEHHAs peaKUus Ha



cynabdar-uodH. HaxoxneHue cepbl U €€ COENMHEHH B NpUpoae. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COCIUHEHUSMH CEPbl (KHCIOTHBIE TOXKIU,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OO6mrast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIICHHS. A30T, paCOIpOCTpPAaHEHUE B IMPUPOJE,
(dusnueckre u XuMu4eckue cBoiicta. KpyroBopor a3ora B nmpupoae. AMMUak, ero
(du3nuecKre U XMMUYECKUE CBOMCTBA, MOJyyeHue U npuMenenue. Colm aMMOHUS,
ux pu3NUecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBbl aMMOHHMS. A30THasg KHCIIOTa, €€ MojJydyeHue, PU3nuecKrue U XUMHUYECKUE
cBoiicTBa (0OIMe Kak TMpEJCTaBUTENS KJacca KHUCIOT U  CrhenuudecKue).
Hcnonb3oBaHue HUTPATOB U COJIEM aMMOHHUSI B KauyecTBE MHMHEpaIbHBIX
yno0peHuii. XuMHUYeCKOe 3arpsi3HEHHE OKPYXalolel cpeibl COeJUHEHUIMH a30Ta
(KUCIIOTHBIE JOKIIM, 3arps3HEHHE BO3MyXa, MOUBBl U BomoéMoB). Docdop,
aloTponHeie Moaudukanuu (ocdopa, dusMUeckue M XUMUYECKHUE CBOMCTBA.
Oxcun dochopa (V) u pochopHas kuciora, GU3HIECKAC U XUMHISCKHAE CBOMCTBA,
nonyuenue. Mcnonb3oBanue ¢hochaTroB B KauecTBE MUHEPATBHBIX YA0OPEHUIA.

O6mias xapaktepuctuka 3aeMeHTOB [VA-rpynmnbel. OCOOCHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUsA.  YTJEpoid,  aJUIOTPOIIHbIE
MOIU(UKALIMK, PACIPOCTPAHEHHE B MpUpoje, (UMYECKHE U XUMHUYECKUE
cBoiictBa. Ancopouus. Kpyrosopor yriaepona B npuponae. OKCUIbI yriaepoaa, ux
duznueckne W XMMHYECKHE CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIYYCHUE W TPUMEHEHUE. JKOJOTHYECKHE MPOOJIEMBbI, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rio0anbHOrO TOTEIUICHUS KIUMaTa, MNapHUKOBBIN
adexr. YroapHas KuciioTa U €€ coiu, uX (GU3NISCKUE U XUMUYSCKHE CBOMCTBA,
nojiyueHue u mnpuMmeHenwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHMSIX
yraepoza (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJ, TJIMUEPHH, YKCYCHasl KUCIIOTa).
[IpupoaHble HMCTOYHUKUA YTIJIEBOJOPOAOB (Yrojib, HIPUPOAHBIA Tra3, HEPTH),
MPOAYKTHl UX mepepaboTku (OEH3MH), WX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONOrMYECKN BAXKHBIX BEIIECTBAX: KUpaAX, OClKaxX, YrieBoJax — U UX
PO B JKM3HM 4eliOBeKa. MarepuaabHOe €IMHCTBO OpPraHMYEeCKUX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, TMOJYUYCHHUE W
npumenenne. CoequHeHuss KpeMHHs B mpupoje. OOmue mnpeactaBieHus o0
okcuse kpeMuus (IV) u kpemHueBoit kuciore. CUIUMKAThl, UX UCIOJIb30BAaHHUE B
OBITY, B TIPOMBIIIJICHHOCTH. BajkHelIne CTpouTeNbHbBIE MaTEepHANIbl: KepaMuKa,



CTEKJIO, IIEMEHT, O€TOH, Xkene300eToH. [IpobiieMbl 6€30macHOTO HCIIONBb30BAHUS
CTPOUTEIIbHBIX MAaTE€PUAJIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3Yy4eHHE 00pa3lloB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IIPOBEJICHNE KAUYEeCTBEHHBIX PEaKIMi Ha XJIOPUJ-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TIPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKHE W XUMHUYECKHUE CBOMCTBA
TaJlOT€HOB M WX COCIUHEHUN (BO3MOXXHO UCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJICHHE C O0Opa3lamMu XJIOPHAOB (TajJOreHUJOB), O3HAKOMJICHHE C
oOpasmiamMu  ceppl U €€  COCOUHECHUSIMH  (BO3MOXHO  HCIOJH30BaHUE
BUJIEOMATEepUaJiOB), HAOIIOIEHNE Mpollecca OOyIIMBaHUs caxapa Ioj JeHCTBUEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJOTHI, M3Y4EHUE XHMHUYECKUX CBOWCTB
pa30aBIECHHON CEPHOM KUCIOTHI, MPOBEJACHUE KAaUeCTBEHHOW peaKIuu Ha Ccybdar-
WOH W HaOO/IeHWe TMpU3HAKa e€ MPOTEKaHWs, O3HAKOMJIEHWE C (pu3muecKumMu
cBoiictBamMu azora, (ochopa U HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPUAJIOB), 0Opa3liaMHu a30THBIX U (POcHOPHBIX yINOOpEeHUH, MOITydYeHHUE,
coOupaHue, pacro3HaBaHWE M U3Y4YCHHE CBONCTB aMMHaKa, MPOBEJICHHUE
KauyeCTBEHHBIX peaKIui Ha MOH aMMOHHMS U Pochar-uoH U U3y4YeHHE MPU3HAKOB
MX IIPOTEKaHUs, B3aUMOACHCTBAE KOHLIEHTPUPOBAHHONW a30THOM KUCJIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4CHUE MoZeNneu
KPUCTAUIMYECKUX PEHIETOK anMasza, rpaduta, dyuiepeHa, O3HAKOMJIEHUE C
MIPOIECCOM  aJCOPOIIMKM  PAaCTBOPEHHBIX BEIIECTB AaKTUBHUPOBAHHBIM YIJIEM U
YCTPOICTBOM MNPOTHUBOra3a, MojydeHue, coOUpaHue, pacro3HaBaHUE U U3YUYECHHE
CBOMCTB YIJVICKUCIIOTO Ta3a, MPOBEJECHUE KAaUeCTBEHHBIX peaKIuil Ha kapOoHAT U
CUJIMKAT-UOHBl W H3YYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIJICHUE C
NPOJYKIIMEH CHUIMKATHOM MPOMBIIIUICHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe « BaxxHeunmme HeMeTaIUTbl U UX COEIUHEHUSD.

MeTa/LiibI U UX COeTMHEHUS

OO6miast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxeHus B llepmoamueckon cucreme xumMudeckux dyeMeHtoB [l .
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeETauioB. MeTrannndeckasl CBsi3b U
METAUIMYECKAas] ~ KpUCTa/UIMuecKass  pem€rka.  DIEKTPOXUMHYECKUM  psif
HanpspKeHU MetaioB. dusnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mue
crnocoObl ToJiydeHus: MeTaioB. lloHsATHE O KOppO3MM METAJIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTyH, JIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[llenounble MeTaibl: nojiokeHue B [lepruonndeckoi cucTeMe XMMHUYECKHUX
anemenToB /. M. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXIAEHHWE B IPHUPOLE.
Ou3NYecKre U XMMHUYECKUE CBOWCTBA (HA mpuMepe HaTpus U Kanwusi). OKCUIbl U



TUJIPOKCHABI HATpusd W Kanus. lIpuMeHeHue MIeNOYHBIX METAVIOB HU  HUX
COCIMHEHUM.

[[lemoyHO3eMeNbHBIE METANJIBl MAarHUil W KajblUW: T[OJIOKEHUE B
Ilepmonnueckon cucreMe xuMuueckux 3yeMeHToB [[. 1. MenneneeBa, crpoeHue
UX aTOMOB, HaxoxJeHue B npupoae. uznueckue u XuMUIECKUe CBOMCTBA MarHUs
U Kanbliusa. Baxuelive coequHEHHUs Kaiblusg (OKCHUI, TUIPOKCHUI, COJIN).
XKécTkocTh BOABI M CTOCOOBI €€ YCTpPaHEHMUS.

AmoMuHuN: osioxkeHue B [lepuoanueckoi cucteMe XuMHYECKUX JIEMEHTOB
. 1. MenneneeBa, CTpOEHHE aToMa, HaxoXJeHue B npupope. Dusmueckue u
XUMUYECKHE CBOMCTBA almfoMUHUS. AMGOTEpHBIE CBOWCTBA OKCHAA M THIPOKCH]IA
AIFOMUHHS.

Kenezo: nonoxenue B [leppuognueckoin cucreMe XUMUYECKUX AJIEMEHTOB /.
N. MenneneeBa, crpoeHune aroMa, HaxOXAeHue B mnpupone. Pusmyeckue u
XHUMHYECKHE CBOMCTBA jkeme3a. OKCHIbI, THIPOKCUIbI U cou xxenesa (1) u sxenesa
(IT), ux cocTtaB, CBOWCTBA U MOTYYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C oOpa3llaMi METAUIOB M CIUIAaBOB, WX (DU3NYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE PE3YyJIbTAaTOB KOPPO3UHM  METAJIOB  (BO3MOXKHO
UCIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHJIA
KaJIbIIUsl U HATpUsl C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB),
VICCIIEIOBAHME CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJIe3a B KUCIOPOAE
(BO3MOXXKHO  HUCIOJB30BAaHUE  BUJCOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJblUsl, ATFIOMUHUSA, LIMHKA, YKeJe3a
(IT) u xene3a (III), meau (II), HabmoneHne U OMHMCAHKUE MPOIIECCOB OKPAITMBAHUS
JJaMEeHU WOHAaMU HaTpusl, Kalusg U KaJblus (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIeJOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUJIPOKCUJA IMHKA, PEIEHHUE YKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxnelmue
METAJUIbl U UX COETUHEHUS.

XUMHA M OKPY:KAKOIIAA cpeaa

BemectBa m marepuansl B IOBCEIHEBHOM >KM3HHM 4YeEJOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B OwITy. IlepBas momolns mnpu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XHMMHUYECKOE 3arpsi3HEHHE OKPYKAIoIIeH cpeabl (MpenenbHas JI0MyCcTUMast
KoHIIeHTpaius BeecTs, aanee — [I/IK). Poib xuMum B pelieHUN 3KOJIOTrHYECKUX
POOJIEM.

Xumuueckuii IKCnepumenm:

U3ydeHre oOpa3loB MarepuanoB (CTEKJIO, CIUIABbl METAJIOB, MOJUMEPHbBIE
MaTepUabl).

Mescnpeomemnule céasu



Peanmszanusa MeXNpeIMETHBIX CBA3€W INpU W3YyYEHHMM XMMHMU B 9 Kiacce
OCYILECTBJISIETCSI 4Y€pe3 HCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATHUM, TaK U MOHITUH, SBIIIIOIIMXCS CUCTEMHBIMU JUJISL OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OOmue ecTeCTBEHHO-Hay4YHbIE MOHSATHUSA: HAy4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalIM3, CHUHTE3, KiIaccu(ukanuusa, MNepUOJUYHOCTb, HAOJIOJIEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHUE, MOJEib, SBIEHUE, NAPHUKOBBIN
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

®usmnka: Marepus, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ,
U30TONBI, PaAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUW 3apsif, IPOBOJHUKH,
MOJYIPOBOJHUKH, JTUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO0, OO0BEM,
arperaTHoe COCTOsIHUE BEIECTBA, a3, pacTBOP, paCTBOPUMOCTb, KPUCTAIIMYECKAs
peméTka, CriaBbl, (pU3MUECKUE BEIMYUHBI, €AUHHUIBI MU3MEPEHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, ILUTAHETHI, 3BE3/bl, COoJHLIE.

buonorus: ¢orocunTes, npixanue, O6mochepa, SKOCUCTEMa, MUHEpATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

I'eorpagus: armocdepa, ruapocdepa, MuUHEpadbl, TOPHBIE MOPOABI,
ITOJIE3HBIE UCKOIIAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.



2.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
HPEIMETA «XUMUSA»

JINUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTAaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYyYEeHHUsS] XUMUU B €AMHCTBE Y4YEOHOH U
BOCIIUTATEJIbHOW JIEATEIbHOCTA B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUICKUMU
COLIMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlIecTBE MpaBUJaMU M HOPMaMH TOBEICHHUSI M CIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHMSI, CAMOPA3BHUTHS M COIUATN3AIIANA 00yJarOIuXCsl.

JIndHOCTHBIE ~ pe3yibTaThl  OTPAXAIOT  TOTOBHOCTh  OOydYaromIMXCS
PYKOBOJCTBOBAThCSI CUCTEMOM TO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAUU U
pacuIMpeHune ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) IATPHOTHYECKOT 0 BOCTIMTAHMS:

IIEHHOCTHOI'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAYYHOMY HACJEAUI0, NMOHUMAaHHS 3HAYCHUS XUMHYECKOW HAyKh B JKU3HU
COBPEMEHHOI'0 O0IIECTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHON HH(pOpManuen o
MEePEOBBIX JOCTUAKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MHpa U OOIIECTRA;

2) TPaXKAaHCKOr 0 BOCIIUTAHUA

NPEACTABICHUS O COIMAJbHBIX HOpPMax W MPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  y4eOHO-MCCIEeOBAaTEIbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
JesITeIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOH MAESTEIbHOCTU IMpH
BBITIOJIHCHUU YYEOHBIX, TO3HABATEbHBIX 3aJlay, BBIMOJHEHUHU XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUN YYCOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
M B3aUMONOMOIIM B Tpolecce H3TOM Yy4eOHOW JesTeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEACHUE M IIOCTYNIKA CBOMX TOBAapUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MIO3HAHMS

MHPOBO33PEHUYECKHUE TMPEACTABICHUSI O BEUIECTBE U XUMHUYECKOW pEaKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAYKH W COCTABIISIOIINE
OCHOBY JIJIl TIOHUMaHUSI CYITHOCTH HAayYHOW KapTUHBI MHpA, MPEACTABJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUA MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
NPUPOJHOMN CPEIO, O POJIU XUMHUHU B MO3HAHUHU 3THX 3aKOHOMEPHOCTEN;

MO3HaBaTeIbHbIE MOTHBBI, HAMPABIICHHBIC HA TMOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC i1 OOBSICHEHUS HAOJIOJAeMBbIX MPOLIECCOB M SIBIICHUM,
NO3HABATEIbHOM, WH(MOPMAIIMOHHON W YHUTATENHCKOW KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOSITEJIbHOM paboThl ¢ Yy4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypoOl, JOCTYIMHBIMU TEXHUYCCKUMH CpPEIACTBaMH HWH(OPMAIIMOHHBIX
TEXHOJIOTU;

UHTEpPEC K OOYUYEHHIO M TIO3HAHWIO, JH00O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHUIO, TMPOEKTHOM UM  HCCIEI0BATENIbCKOM
JESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPAaBICHHOCTU U YPOBHSI OOy4YEHHUS B
JaJIbHEHIIIEM;

4) popMUpOBAHUS KYJIbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOUIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0pPOBBIM 00pa3 >KU3HU, OCO3HAHHME IOCJICICTBUN U
HENPUITUE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS AIKOTOJIsI, HAPKOTHKOB, KYPEHHUSI),
HEOOXOAMMOCTH COOJIFOJICHUST TpaBUJl OE30MACHOCTH TMpU  OOpPAIICHUH C
XUMUYECKMMHU BEILIECTBAMU B OBITY U PEAIbHOM JKU3HU;

5) TPy10BOr0 BOCIIUTAHMS

MHTEPEC K MPAKTUUECKOMY U3y4YeHUI0 podeccuil U Tpyaa pa3IuyHOro poja,
YBOXEHUE K TPyAYy M pe3yibTaTaM TPYAOBOM IEATETLHOCTH, B TOM 4YHCIE Ha
OCHOBE TMPUMEHEHUs TMpPEeIMETHBIX 3HAaHUW MO XUMHUH, OCO3HAHHBIH BBIOOD
VHJIUBUYaTbHOM TPACKTOPUU MPOJIOJKEHUST 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHou npodeccuoHaIbHOM JEATeTbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCThH aIalITUPOBATLCA B MPO(EeCCHOHAIBHOMN Cpelie;

6) 3K0JIOrM4€eCKOro BOCIIUTAHUS

IKOJIOTHYECKH 11eJeCO00pa3HOe OTHOIIEHHWE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIEeCTBOBaHUS, MOHMMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza >KM3HM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bU3MYECKOMY M TICUXWYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJACHUS
paBII 0€301IaCHOTO MTOBEACHUS MPU PA0OTE C BEIIECTBAMH, & TAK)KE B CHUTYAITUsX,
YTPOXKAIOUIMX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJydaeMble NIPU M3YYEHUU XUMHUH, IS
peuenus 3a1ad, CBA3aHHBIX C OKPYKAOLIEH IPUPOIHOM CPENOM, JUIsl TIOBBIIEHUS
YPOBHS  SKOJIOTMYECKOM  KyJIbTYpbl, OCO3HAHMS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX TMPOOJEM M IMyTed WX PELICHUs] MOCPEICTBOM METOJIOB XUMHH,
AKOJIOTUYECKOT0 MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW M COLIMATIbHOMN TIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe wMeTanpeaMETHBIX pe3yibTaTOB BBIACISAIOT 3HAYUMBbIC JIJIS
dbopMHUpOBaHUS MHUPOBO33PEHUSI  OOIIEHAYYHBbIE TOHATUS (3aKOH, Teopusl,
MPUHIIUII, TUIIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U APYroe.), KOTOPhIC
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETax U IMO3BOJIIOT Ha
OCHOBE 3HAaHMH M3 ITUX MPeAMETOB (OPMUPOBATH MPEACTaBICHHUE O IEJIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCAIbHBIC yueOHBIC eHCTBUS (ITO3HABATEILHEIE,
KOMMYHHUKATHUBHbBIC, PETyJISITUBHBIC), KOTOpbIe OOecrnedyuBaroT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
NEeSTeTbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eHCTBUS

ba3oBble Joruyeckue AeMcTBUSA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX MOHATUM (BBIACIATH UX XapaKTEpHBIC
MPU3HAKW, YCTAHABIMBATh B3aUMOCBS3b C JPYTMMH TOHSTHSIMH), HCIIOIb30BATh
TIOHSTHS NIl OOBSICHEHUST OTJENBbHBIX (DAKTOB U SIBJICHUH, BHIOMpPATh OCHOBAHUS U
KpUTEpHUH ISl KIACCH(PUKAIMA XUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIH,
YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3M MEXKAY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIAYKTUBHbBIC, N€TYKTUBHbIC, IO aHAJIOTUN),
JieNaTh BBIBOJBI U 3aKJIFOUEHUS,

yMEHUE TPUMEHSTh B TPOLIECCE MO3HAHUS TMOHATUSA (NPEAMETHBIE U
METaNnpeIMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuUMuuyeckas QopMyna U ypaBHEHUE
XUMUYECKON peakIuu — MpH pelIeHUH y4eOHO-TT03HABATEeIbHBIX 337a4, ¢ YUETOM
ATUX MOJICNIbHBIX TPECTABICHUM BBIABIATH U XapaKTEPU30BATH CYIIIECTBEHHBIC
MPU3HAKHA U3YYaeMBIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEAKIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIE CBSI3U W
MPOTUBOPEUHUSI B U3y4AEMBbIX MPOIECCaX U SIBJICHUSX.

ba3oBblie ucciienoBare/ibCKkue 1efiCTBUSA!

YMEHHE HCIO0JIb30BaTh IOCTaBJIEHHbIE BOMPOCH B KAayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKE B KAauyeCTBE OCHOBBI JIsi (DOPMHUPOBAHUS THUIIOTE3bI IO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHII;

NpUOOPETEHHUE OMbITa MO IUJIAHUPOBAHHWIO, OPraHMU3alMUd U TPOBEIACHUIO
YYEHUYECKUX OKCIMEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM IIporiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ylbTar, POopMYyIUpOBaThH 000OIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIAEAOBAHUS, COCTABIATh OTYET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOUpATh, aHATU3UPOBATh W HWHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHbBIX BUAOB U (HOpM MPEJCTaBICHUS, MOJIYy4aeMyl0 M3 Pa3HbIX UCTOYHUKOB
(HaygyHO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcel WHTepHeTa), KpUTUYECKH OIEHUBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIUIO;



YMEHUE MPUMEHSATHh PA3IMYHbICE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JJISi BBIMOJIHEHUS
y4eOHBIX M MO3HABATENbHBIX 337a4 ONPEAEIEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
0o0JJaCTW  MCHOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (DOPMY MpeACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOKHBIMU CXeMaMH, JHharpaMMamH,
apyrumu popMamu rpaduku U UX KOMOMHALMSMY;

YMEHHE HCIONb30BaTh M AHANU3UPOBATH B IMpolecce ydyeOHOW U
UCCIICIOBATENHCKON ACATEIHbHOCTH WH(DOPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOrO XO034iCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYKAKOIIEW MPUPOAHOU
Cpelbl.

KoMMmyHuKkaTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

yMEHHUS 3a7aBaTh BONPOCHl (B XxoAe auanora W (WiIM) AMCKYCCHUH) IO
CylmlecTBy  oOCyxkaaemMol  Tembl, (OpPMYIUPOBaTH CBOU  MPEIJIOKCHUS
OTHOCHUTEJILHO BBITTOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  TMPEACTaBIATh  MOJy4YEHHBbIE  pe3yibTaTbl  MO3HABATEILHON
NEATeTbHOCTA B YCTHBIX W TIMCbMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XUMUUYECKOrO dKCIEprUMeHTa (JIabopaTOpHOTO OIIbITA,
1ab0paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOIO MPOEKTA);

YMEHHUS Y4eOHOro COTPYJAHHMYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEJOBATEIbCKOM  JAESATENIbHOCTH  MpPU  PELIEHUU
BO3HUKAIOUIMX MPOOJIEM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB M COIJIACOBAHMS
no3uiuii (oOCyXJieHnus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD», KOOPIUHAIIHS
COBMECTHBIX JICMCTBUM, OIPEIEJICHUE KPUTEPUEB IO OICHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE NelCTBHUS:

YMEHHE CaMOCTOSATEIbHO OINPEAENiTh e JeATEIbHOCTH, IJIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNLHOCTDh, BBIOMpaTh Hanbosee 3(PpeKkTUBHBIE CITOCOOBI pelieHUs YICOHBIX U
MMO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBJIATh WJIH KOPPEKTUPOBATH
MPEIUIOKECHHBIA AJITOPUTM JIEUCTBUKA TIPU BBINIOJHEHUM 33JaHUA C  YYETOM
MOJTyYEHHUsI HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBHE IOJIyYEHHOTO pE3yJbTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, Mpe/jiaraéMble B YCIOBUU 3aJJaHUN.

MHNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX PE3YNbTATOB IO OCBOCHHUIO 0053aTeIbHOTO
COJICp’KaHMsI, YCTAHOBJICHHOIO JaHHOW (denepasbHOl pabodyel MporpaMmoi,
BBIJIETISIIOT: OCBOEHHBIE OOYYAIOIIMMHCS Hay4dHbI€ 3HAHUSA, YMEHUS U CHOCOOBI



neicTBui, crnenuduUeckue JUISI  TPEIMETHOH 00macTh  «XHUMHS», BHUIBI
NEATENIBHOCTA 10  IIOJyYEHUIO HOBOI'O  3HAHUs, €ro  HHTEPIpPETaLUH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIIHUIX.

K koHIiry 00yueHus B 8 kij1acce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE

JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

e PACKpBIBaThb CMBICII OCHOBHBIX XHMHWYECKHUX TMOHSITHUWA: aTOM, MOJIEKYIIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOHAS M HEOJAHOPO/AHAS), BAJIGHTHOCTh, OTHOCUTE/IbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIECTBAa, MOJIb, MOJSIpHash Macca,
MaccoBasi JIOJII XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCH[, KHCJIOTa, OCHOBaHHUE, COJb, JJIEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasl pPeakiusi, KiacCUpUKAIMsI pPEaKIUui: peakiuu
COCIMHEHUS, PpEaKIUU pPa3I0oKEHUs, pEaKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEAKIIUU, TETIOBOM YPPEKT peakinH,
SAIPO aTOMa, JJIGKTPOHHBIM CJIOW aroma, aToOMHas OpOWTalb, PagUycC
aToMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAsl CBA3b,
VOHHAs CBS3b, MOH, KaTUOH, aHWUOH, PacTBOP, MAacCOBasl JIOJs BELIECTBA
(IporieHTHAs! KOHIIEHTPAIIKsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XUMHWYECKUX TOHSATHM W
MIPUMEHSITh 3TU MOHSATUS PU ONMKMCAHUU BEUIECTB U UX MPEBPAIllCHUI;

e HCIOJB30BAaTh XUMHUYECKYI0O CHUMBOJIUKY JJIi COCTaBJEHUS (OpMYyI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COCIMHEHHSX,
CTCTICHb  OKHCJICHHS  JJEMEHTOB B  OWHApHBIX  COCIMHCHHSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJAacCy COCIUHEHUW I10
dbopMmynaMm, BHJ XUMUYECKOW CBsi3M (KOBaJ€eHTHAsT W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUAX;

e packpeiBaTh cmbicn Ilepuogmueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MOJokeHus B llepuomnueckoil cucreme,
3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIDHOTO YY€HHs], 3aKOHa ABOTraapo;

e ONUCHIBATHh M XapakTepu3oBaTh Ta0aMuHy0 QopMmy I[lepunoanueckoit
CUCTEMBbl XHMMHUYECKHMX DJIEMEHTOB: pa3jindyaTh TOHATUS  «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpymnma)y, mansie u
OOJbIIIEe TEPUOJIbI, COOTHOCUTH OO0O3HAYEHUs, KOTOpPbIE HMEIOTCA B
tabmuie «llepuomuueckas cucremMa XuMHuYeckux dnemeHToB J[. .
MeHneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsAll AApa, 00IIee YHCIO JIEKTPOHOB
U pacrpeiesIeHHe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTBI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE PEeakiuu (MO0 YUCIAY U COCTAaBy Y4YaCTBYIOUIUX B PpEaKIUU
BEIIECTB, MO TEII0BOMY YD (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMUMHUYECKHUE CBOMCTBAa BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKasi ONMUCAaHUE TIPUMEPAMHU MOJICKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUSI XUMHUYECKUX MPEBpalleHUd B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIISAIT OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO  MAaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XHMMHUYECKOro »JJieMeHTa 1o (dopmyne
COEJIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKIIUK;

MIPUMEHSITH OCHOBHBIC OIEpAllMd MBICIUTEIBHON JEATETbHOCTH — aHaJU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMATHU3alUIo, KJIacCU(PUKaIUIO,
BBISIBIICHUE TMPUYMHHO--CJICJACTBEHHBIX CBSI3€H — JJI1 M3YUYEHHUS! CBOICTB
BEIIECTB M XHMHUYECKUX PEAKLIHM, €CTECTBEHHO-HAYyYHbIE METO]IbI
MO3HAaHUs — HAOJIIOJEHUE, W3MEPEHUE, MOJECITUPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

CIeIOBaTh  IpaBWjiaM  [OJb30BaHUS  XMMHUYECKOM  MOCYOOH U
nabopaTopHbIM 00OpPYJOBAaHHUEM, a TakXe IMpaBWiaM OOpallleHUusl C
BEILIECTBAMHU B COOTBETCTBHM C HHCTPYKIUSIMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOUPAHMIO
ra3o00pa3HbBIX BemecTB (BOAOpPOMA H KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C OMPEAECIEHHOW MAaCCOBOM JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M MPOBOAWTH  XMUMHUYECKHE  DKCHEPUMEHTBHI IO
pacrno3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOIIBI HHIUKATOPOB
(makmyc, dheHondrageuH, METHIOPAHK U JPYTHE).

K xonIty oOyuenus B 9 kj1acce nIpeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXaTh COPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

pacKpbpIBaTb CMBICII OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHWYECKUU
JJIEMEHT, aTOM, MOJIEKYJId, WOH, KaTHOH, AaHWOH, IPOCTOE BEILIECTBO,
CJIOKHOE BEILECTBO, BAJIECHTHOCTb, JJIEKTPOOTPHULATEIBLHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl peaklysi, XUMUYECKasl CBS3b, TEIUIOBOU 3(PeKT
peakuuMd,  MOJb,  MOJSPHBIA  O0BEM,  pacTBOp,  AIEKTPOJUTHI,
HEDJICKTPOJIUTBL, JJIEKTPOJIMTUYECKAs TUCCOLMALMSA, PEAKLUHUH HOHHOI'O
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMBbIE PEaKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBHUTENIb, OKHUCJIEHUE U  BOCCTAaHOBJICHUE,
ajutoTponusi, aMmGpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBaJICHTHAsi, MOHHAS,
METAJUIMYECKasi), KpUCTAUIMYECKass PEmETKa, KOPpPO3Us METaJLIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKlUu, MPeAesIbHO JOIMyCTUMas
koHueHtpauus [1/IK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHWYECKUX [MOHATHI U
MPUMEHSITH 3TU MOHSATHUSI IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;
HCIIOIb30BaTh XUMHUUYECKYIO CHUMBOJIMKY IS COCTaBlieHHS (popMys
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

OINPENENATh BaJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX AJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOrO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJAacCy COEQUHEHUN 1o (opmynam, BUA XUMUYECKON
CBS3M (KOBAJICHTHAsl, WOHHAsA, METAJUIMUecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKOH (GopMyIie, XapakTep Cpelbl B
BOJHBIX PAacTBOPAX HEOPraHUYECKUX COCAMHEHUN, TUIl KPUCTAILTMYECKOU
PELIETKU KOHKPETHOI'O BEIIIECTBA;

packpbiBaTh cmbicn llepmoamueckoro 3akona [[. WM. Menneneea wu
JEMOHCTPUPOBaTh €ro IOHMMAaHUE: OIHCHIBATh W XapaKTepU30BaTh
Tabauunyo dopmy Ilepmoandeckoit cUCTEMbl XMMHUYECKUX SJIEMEHTOB:
pa3nuyuarh TOHSATUSA «TJaBHas moArpymnmna (A-rpymnma)» U «1moOouyHas
noarpynmna (b-rpynmna)», wmanble u OONbIIME TEPUOMBI, COOTHOCHTH
0003HAUEHMS, KOTOpblE HMEIOTCSI B MEPUOAMYECKOM Taliuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacipenelieHue WX 10 DJJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIWHEHUHN B
MpeAeiax MalblX NEPUOJOB U TJIAaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIAaCCU(UIIUPOBATH XUMUUYECKHE JJIEMEHTHI, HEOPraHMYECKUE BEIEeCTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABy YYACTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIJIOBOMY 3(PQPEeKTy, M0 U3MEHEHHUIO CTENEHEeW OKHUCIIECHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CleUUPUUECKUE XUMUYECKUE
CBOICTBA MPOCTBIX M CIOXHBIX BELIECTB, IOATBEPKIasi OINHUCAHUE
npuMepaMHi MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS BJEKTPOJIUTHYECKONW JIUCCOLUMAMU  KHUCIOT,
LIEJI0YEN U COJIEH, ITOIHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMi HOHHOI'O



OOMEHa, YypaBHEHHS pEaKIUi, TMOATBEPKIAOIINX CYIIIECTBOBAHHE
TCHETHYECKON CBSI3U MEXy BEIIECTBAMH PA3TUYHBIX KIJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEZICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajlaHca 3THX PEaKITU;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTU OT WX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMS XUMUYECKUX TMPEBPAIICHUN B pPa3IMYHBIX
YCIIOBUSX;

BBIUHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO — MacChl
BCIIICCTB, MAacCCOBYIO JIOJIO XHUMHYECKOTO JJIeMEHTa 1o Qopmylie
COCIIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUEThHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH,

coOMomaTh  MpaBWJa  MOJIb30BAHWSA  XUMHUYECKOW  TMOCyIOH |
nabopaTopHbIM  00OpYyIOBaHWEM, a TaKXKe TMpaBujia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHMSIMH TI0 BBIOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB TIO TMONYYEHHUIO W COOUPAHHIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, IOATBEP)KIAIONIME  KAYeCTBCHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPHI-, OPOMU]I-,
nonua-, kapobonar-, ¢ocdar-, cuiIHMkKar-, Ccyiabdar-, TUIPOKCHUIA-UOHBI,
KaTHOHBI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIOB, MPHUCYTCTBYIOIINC B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICTUTEILHON JIEATeTbHOCTH — aHaU3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEeMaTU3allui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€M — JJII M3y4YEHUs CBOWCTB BEIIECTB U
XAMUYCCKUX PEAKIUH, €CTECTBCHHO-HAyYHbIE METOAbl TIO3HAHUSI —
HaOJIIO/ICHUE, U3MEpPEHHEe, MOJEIUPOBAHUE, DKCICPUMEHT (peajabHBIA U
MBICJICHHBIN).



3. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMMUSA»
Peanu3anus BOCIUTATEIBHOIO TOTEHIMANIA YPOKOB XUMUHU IIPENyCMaTPUBAET:
- MAaKCHUMaJIbHOE HCII0JIb30BaHUE BOCIIUTATEIbHBIX BOBMOXKHOCTEHN coiepKaHus y4eOHOT0 npeaAMeTa Jis
(bopMUpoBaHUs Y 00yUaAIOIIUXCS POCCUUCKUX TPAAULUOHHBIX JYXOBHO-HPABCTBEHHBIX M COLMOKYJIbTYPHBIX
LICHHOCTEH;
- 10A00p COOTBETCTBYIOUIETO TEMATUYECKOT0 COJIEP)KAHUS, TEKCTOB JIsl YTCHHUS, TPOOJIEMHBIX CUTYaLUN
JU1s1 0OCYXKIIEHU;
- BKJIFOUEHUE YYUTENISIMU B KOHCIIEKTHI YPOKOB (TEXHOJIOIMUECKHUE KapThl) LEJIEBBIX OPUEHTUPOB
BOCIIUTAHUS B KAUECTBE BOCIIUTATEIbHBIX LIETEH YPOKOB, 3aHATHI, OCBOEHUS! yUEOHON TEMATUKH, UX
peanuzanys B 00y4eHUN;
- BKJIIOYEHUE YUUTEISIMU B KOHCIIEKTHI YPOKOB (TEXHOJIOTMYECKHE KapThl) TEMATUKU B COOTBETCTBUU C
KaJICH/IapHbIM IUIAaHOM BOCIUTATENIbHON pabOThI LIKOJIBI;
- BBIOOP METO/I0B, METOJUK, TEXHOJIOTUH, OKa3bIBAIOIIMX BOCIIUTATEIbHOE BO3ACHCTBHE HA JINYHOCTD B
COOTBETCTBUHU C BOCIIUTATEIIbHBIM MUAEATIOM, LENBIO U 3a1a4aMHi BOCIIMTAHHUS; peau3alus NPUOPUTETA
BOCIIUTAHUS B YUeOHOH JESITeIIbHOCTH;
- IPUBJICYCHNE BHUMAHUS 00YyJaroUMXcsl K IEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha YpOKax- MPEeIMETOB,
SBJICHUW U COOBITUI, MHULIMMPOBAHUE OOCYKIEHUMN, BHICKA3bIBAHMI CBOETO MHEHHUSI, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOILLIEHUS K U3Y4aeMbIM COOBITUSM, SIBJICHUSIM, JIMLIAM;
- IPUMEHEHNE NHTEPAKTUBHBIX (POPM yueOHON padOThl: HHTEIIEKTYAIbHBIX, CTUMYJIUPYIOLIUX
[O3HABATENbHYI0 MOTUBALIMIO, UTPOBBIX METOAMK, TUCKYCCH, JAIOLUIUX BO3MOKHOCTh IPUOOPECTHU OIIBIT
BEJICHHSI KOHCTPYKTUBHOTO JIMAJI0ra; IPYIIIOBOM pabOoThl, KOTOpast yYUT CTPOUTH OTHOILICHUS U IEHCTBOBATD
B KOMaHJI€, CHOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIILICHUS;
- NOOYXXJIeHHE 00YJaIoIUXCs COOII0/IaTh HOPMBI MIOBEICHUS, TTpaBUJia OOIIEHUS CO CBEPCTHUKAMHU U
neJaroraMu, COOTBETCTBYIOIIME YKy IIKOJIbI, YCTAHOBJIEHUE U MOAEPKKA T0OpOKeIaTeIbHON
atMocdepsl;
- Opra"u3aius megcTsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00 yUaIOLIUXCs Ha/l HEYCIIEBAIOIIMMU



OJTHOKJIACCHUKAMH, B TOM YHCJIE C 0COOBIMH 00pa30BaTeIbHBIMU TOTPEOHOCTAMH, AIOIIET0 00 yJarOIINMCS
COIIMAJIbHO 3HAYHUMBIN ONBIT COTPYJHUYECTBA U B3aUMHOM MTOMOIIIH;

- UTHUITUUPOBAHUE U TIO/JIEPXKKA UCCIIEIOBATENBCKOMN JACSITEIIbHOCTH B (POpMe HHANBUAYATBHBIX U
IPYIIIOBBIX TPOEKTOB, YTO JIA€T BO3MOXXKHOCTh TPUOOPECTU HABBIKK CAMOCTOSATEIILHOTO PEIICHUS
TEOPETUYECKON MTPOOIeMBbI, TCHEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX HJICH, YBAKUTEIHHOTO
OTHOINICHHS K UY>KHM HJIESIM, ITyOJIMYHOTO BHICTYIUICHHSI, apTYMEHTHPOBAHUS M OTCTAUBAHUS CBOSH TOUKH

3pEHUS.
8 KIIACC
e KoanuecrBouacos DJIEKTPOHHBbIE
- HaumeHoBaHuepa3aeioB u (undposbie)
n/ Becer | Kourpoabnbiepador | IIpakruyeckuepador
TEeMIIPOrPaMMbI o0pa3oBarebHbIEpecyp
n 1] bl bl
Chl
Pasnes 1.1lepBoHavabHbIEXUMHYECKHETIOHSATUSA
XuMus — BaxHasi 00J1acTh
11 . 5 5 bubmotexa [IOK
. €CTECTBO3HAHUS M TPAKTUUECKOMN
P https://m.edsoo.ru/7f41837¢c
JESITETBHOCTH YEJIOBEKa
bu6mmoreka [JOK
1.2 BemecTBa 1 XuMHYECKHEPEAKITHNU 15 1
p https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pa3nen 2.BaxkHeiinmue npeacTaBuTe M HEOPraHUYeCKUX BeleCTB

b K
2.1 Boznyx. Kucnopoa. [Tonsitue 06 okcumax 6 nommorexa HO
https://m.edsoo.ru/7f41837c
bubmuoreka I[IOK
2.2 B 11 8 1
O/LOPOL.1IOHATHE O KUCIIOTAX M COJIAX https://m.edsoo.ru/7f41837c
Bbubmuoreka [IOK
2.3 Boma. P il 0 5 1 1
ona. PactBopsl. [TonsiTve 06 ocHOBaHUAX https://m.edso0.ru/741837¢



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

24 OCHOBHBICKJI&CCBIHGOPF&HI/I‘ICCKI/IXCOCZ{I/IHG

HUN

11

bubmuoreka I[IOK
https://m.edsoo.ru/7f41837c

Wroro no pazneny

30

Pasznen 3.Ilepunoaunyeckuii 3axon u [lepuoanueckas cucrema xumudeckux ieMeHToB [[. U. MenaeneeBa. CTpoeHue aToMoB.

XumMuueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHTEJIbHbIE peakuuun

Ilepnonnueckuii 3akoH u [leprnonnueckas

bu6mmoreka [JOK
1 . N. 7
3 CHUCTEMa XUMUYECKUX JIEMEHTOB /| https://m.edsoo.ru/7fA1837¢
Mennene-eBa. CTpoeHuearoma
32 Xumudeckast cBsizb. OKUCIUTETHHO- 8 bubmoteka [IOK
' BOCCTAHOBUTEJIBHBIE PEAKIMU https://m.edso0.ru/7f41837c
bubmioreka [IOK
14 15
TOro 1o pasiery https://m.edsoo.ru/7f41837¢c
PezepBHOECBpEMS 3 bubmiorexa [JOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB ITO 68

ITPOTPAMME



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

9 KJIACC

N KosnyecrBoyacos JIEKTPOHHBbIE
* | HauMeHOBaHHEPA3IEJOB (uudpoBrIe)
n/ Bcer KounrpoabHbiepato IIpakTnueckuepado
TEeMIIPOrpaMMbI oOpa3zoBarejibHbIepecyp
1 1] ThI ThI
ChlI
Pa3nen 1.BemecTBO H XMMHYECKHE peaKIIUH
11 [ToBTOpEHue u yriaybieHue 3HaHU I 5 1 bubmuotexa [IOK
' OCHOBHBIX pa3JleJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKIXPEea 4 bubmoreka [IOK
' KLU https://m.eds00.ru/741a636
13 DJIEKTPOJIMTUYECKAS AU CCOLUALIHSL. 8 1 1 bubmoreka [IOK
' XUMHYECKHE PEaKI[UU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2.HemeTaslIbl M UX COeTHHEHUS
21 OO611ast XapaKTepUCTUKA XUMUYIECKUX 4 1 bubmotexa [IOK
' aneMeHToB VIIA-rpynnel. ["anorensr https://m.edso0.ru/7f41a636
OO6m1as xapakTepucTuKa €CcK
22| aneveron VApynss, Cepan 6 Eubmmorera 10K
' 3 PYHIEL L¢P https://m.edso0.ru/7f41a636
e€coeTMHeHHS
OO01mas XxapakTepuCcTUKa XUMHYECKHX
2.3 aneMeHToB VA-rpynmsbl. A3oT, pochop u ux 7 1 bubmorexa [OK
' PYHBE ’ P https://m.edso0.ru/741a636
COEIMHEHUS
OO01mas xapaKTeprCTHKA XHMHIECKUX
24 aneMedToB [VA-rpynnsl. Yriaepon u 8 1 2 Bubmiorexa HOK
' . PYHIIBL p https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSTUHCHUS
Hroro no pazaeny 25



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

Pa3zgea 3.MeTa/LiIbl M UX COEIUHEHUS

. bu6mmoreka [JOK
3.1 ObmmecBoRCTBaMETaIOR 4 https://m.edso00.ru/7f41a636
. bubmoteka [IOK
3.2 Baxxueiinme MeTaluIbl 1 UX COETUHEHUS 16 https:/m.edsoo.ru/7f41a636
Hroro no paznemy 20
Pasznen 4. Xumus n okpy:xaomas cpena
41 BemtectBa 1 MaTepualbl B )KU3HU YEIOBEKA 3 bubmorexa [OK
' m p https://m.edso0.ru/7f41a636
Hroronopasaeny 3
PesepBHOEBpeMs 3 Bubmiorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YHACOB ITIO 68

ITPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ11 YHEHUKA

1. Xumus. 8 knacc: yueonuk / O.C. I'abpuensa. M.: [lpoda
2. Xumust. 9 kimace: yaeouuk / O.C. IN'abpuensau. M.: JIpoda

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1.M.IO. I'opkoBenko. [Toypounsie pa3paboTku 10 XUMUHU. 8 Ki1acc
2.M.YO. T'opkoBenko. [Toypounsie pa3paboTku 1Mo XxumMuu. 9 kimace

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. buomuoreka 1IOK https://m.edsoo.ru
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