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ﬂaHHaH nporpamMmma COCTaBJICHA B COOTBCTCTBHU CO CICAYHOIIMMU HOPMATUBHBIMU

AOKYMEHTaAMMU:

v

v

®denepanbHbIM 3ak0HOM «O0 oOpazoBannu B Poccuiickoit @enepamum» ot 29.12.2012 Neo
273-D3 (B 1eHCTBYIOIIEH PEAAKIIUN);

ITpuka3om MunucrepcTBa obpasoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012
Ne 413 «O06 yTBepKIIeHUU W BBEACHHM B JICHCTBUE (elepalbHOTO TOCYIapPCTBEHHOTO
00pa30BaTEeNBLHOTO CTAHAPTA CPEHETO O0IIEero 0Opa3oBaHUMY;

[Tpukazom MunucrepctBa npocseuiennus PP ot 3 centsiops 2019 Ne 465 «O6
YTBEP)KJICHUHM TI€PEYHs] CpPEACTB OOYYEeHHS W BOCIHMTAHHS, HEOOXOAMMBIX IS
peanmzanuu 00pa30BaTENLHBIX MPOTPaMM HAYalbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpeaHero obmero o0pa3oBaHus, COOTBETCTBYIOLIMX COBPEMEHHBIM YCIOBUSAM O0y4eHUS,
HEOOXOMMOTO0 TIPU OCHAIIEHUH OO0IIe00pa30BaTeNbHBIX OpraHu3alMidi B LEJIX
peaM3anii MEpOMPUSTUN IO COJNCHCTBUIO CO3JaHMIO B CyObekTax Poccuiickoit
@enepanuu (MCXOAs W3 MPOTHO3UPYEMOW  MOTPEOHOCTH)  HOBBIX  MECT B
00111€00pa30BaTENbHBIX OPTaHU3AIMAX, KPUTEPUEB €ro (OPMHUPOBAHUS U TPEOOBaHUH K
(YHKIIMOHATLHOMY OCHAIIEHUIO, @ TaK)Ke HOPMaTHBAa CTOMMOCTH OCHAIIECHHUS OJHOTO
MecTa 00y4aromerocsi yKa3aHHbBIMU CPEJCTBAMU OOY4EHUS M BOCIIUTAHUS;

[Tpukazom Munnpocseuieans Poccun ot 20 mas 2020 r. Ne 254 «O6 yTBepKIeHUU
¢benepanbHOro mepedHsi y4eOHUKOB, JOMYUICHHBIX K HMCIOJIB30BAHUIO MPU pPEATU3ALUN
MMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIUI0 00pa3oBaTeIbHBIX MPOTrpaMM HAaYalbHOTO
o0IIlero, OCHOBHOrO 0OIIero, cpeaHero oOmero o0pa3oBaHUs OpraHU3aIMSIMU,
OCYIIECTBIISIOUIMMH 00pa30BaTEIbHYIO JESITEIHHOCTDY;

[Mpukazom Munnpocsemenus Poccun ot 23 aekabpst 2020 r. Ne 766 «O BHeceHHH
M3MEHEHHH B (eepabHbIN NepeueHb YUeOHUKOB, JOMYIIEHHBIX K UCIOIb30BaHUIO TIPU
peanu3aly  HMMEIOMIMX TOCYNApCTBEHHYIO akKKpenuTanmuio 6  oOpa3oBaTeNbHBIX
MporpaMM HadajabHOro OOIIEero, OCHOBHOTO OOIIEro, cpenHero oodmiero oOpa3oBaHWS,
yTBepKAeHHBIN pukazoM Munnpocsenienus Poccuun ot 20 mast 2020 1. Ne 254y;
[TpumepHO#T OCHOBHOI 00pa30BaTENBLHOM MPOrpaMMON CPEIHEr0 OOIIero 00pa30BaHMS,
BHECEHHOH B peecTp OCHOBHBIX 00pa3oBaTelbHBIX HPOTpamMM,  OJOOpEHHBIE
denepanbHBIM  y4eOHO-METOUYECKUM OOBEIMHEHHEM MO0 00meMy 00pa3oBaHUIO
(mpotoxon ot 28 utoHs 2016 1. Ne2/16-3);

Konuenuueil npenogaBanus y4eOHOro mnpeamera «XuMus» B 00pa30BaTENbHBIX
OpraHu3anusax Pocculickon ®depnepanuu, peanusyrmux OCHOBHBIE
obmeoOpazoBarenpHbie mporpammbl (yTB. Pemenuem Kommernn MuHNpocBeneHus
Poccuu, nmporokon ot 03.12.2019 Ne TIK-4BH);

v" OCHOBHOM 00pa30BaTEILHON MPOrpamMMoii cpeanero obiero oopasoBanus MOV «Jluuei
No31».

Y4eOHO-MeToAuYeCKUIl KOMILJIEKC.
Astop nporpammsl: M.H. AdanaceeBa «Xumus. Paboune nporpammer. [Ipeamernas

muaus yaeonukoB I.E. Pymsutuca, @.I'. ®enpamana. 10-11 kmacesr. DTOCy», M.,
«IIpocsemenuner, 2018.

YueOHuk s obmieoOpazoBarenbHbix opranmszammii: [.E. Pymsutuc, ®@.I'. denpaman

«Xumus 11 knacey, 6a30BbIi ypoBenb, M., «IIpocsemienuey, 2021.

OcHoBHas1 1eJ1b MPOrPpaMMBbl: YCBOCHUE COJIEPKAHUS ITpeIMeTa « XUMHUA» U TIOCTHKEHNE

IUIaHUPYEMBIX PE3YJILTATOB O6y‘-IeHI/I5I B COOTBCTCTBUH C Tpe6OBaHI/I5IMI/I, YCTaHOBJICHHBIMHA

@enepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPETHETO OOIIEero



oOpa3oBaHwUs.
['maBHBIMM 3a1a4aMU pEAIU3ALUU IPOIPAMMBI SBIISFOTCS:

— OCBOCHME 3HAaHMM O XMMHUYECKOM COCTAaBISAIOLICH €CTECTBEHHOHAy4YHOW KapTUHBI MUpAa,
BAKHEUILINX XUMUYECKUX MOHATHI, 3aKOHOB U TEOPHIA;

—  OBJIAJICHUE YMEHHMSMHM MPUMEHATH MOIy4YEHHBIC 3HAHUS JJIs1 OOBSICHEHHS pa3HOOOpa3HbIX
XUMUYECKUX SIBJICHUNM U CBOMCTB BELIECTB, OLICHKU POJIM XUMUU B Pa3BUTHM COBPEMEHHBIX
TEXHOJIOTUH U MOJyYEHUH HOBBIX MaTEPUAIIOB;

—  Ppa3BHUTHE TO3HABATEIIbHBIX WHTEPECOB M MHTEJUICKTYaIbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIFHOTO TPHUOOPETEHUS! XUMHUYECKUMX 3HAaHUM C WCIOJb30BAHUEM Pa3IMYHBIX
MCTOYHHUKOB MH(OPMAINH, B TOM YHCIIE KOMITbIOTEPHBIX;

—  BOCIUTaHHE YOEXKJEHHOCTH B TIO3UTHBHOM pPOJIM XHUMHHM B IKU3HH COBPEMEHHOTO
o0ImecTBa, HEOOXOAMMOCTH XHMMHMYECKH T'PAaMOTHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO H
OKpY>Karolllel cpene;

—  TpUMEHEHHE MOJYUYCHHBIX 3HAaHUH U YMEHHH U1t 0€301MacHOr0 MCIIOIb30BaHUS BEIIECTB U
MaTepHaJIOB B OBITY, CETLCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 33/]a4 B
IIOBCEIHEBHON KU3HU, MPEAYNPEXKICHUS SBICHUNM, HAHOCSIIMX BpEJ 370POBbIO YEJIOBEKA M
OKpY>Karolllen cpene.

YueOHblii mnpeaMer «XHUMHSD» SBISETCS YacThIO OCHOBHOM  00pa3oBaTeinbHOMN

nporpammbl  cpeaHero ooOmero oOpasoBanuss MOY «Jlumeir Ne31». B cucteme oOmiero
o0pazoBaHus «XUMHUS» SBIAETCS Y4EOHBIM MPEIMETOM, KOTOPBI BXOJIUT B COCTAB MPEAMETHOM
obmactu «EctectBennbie Haykn» (PI'OC COO, 10-11 kmaccel). YpoBeHb OCBOCHHUS YI€OHOTO
npenmera B cootBerctBuu ¢ ®I'OC cpennero oOmiero oOpa3oBaHusi - 0a30BBIA. Y4eOHBIM
wianoMm MOY «JIuneit Ne31» Ha uzydenue npeamera «XuMus» Ha 6a30BOM YpOBHE OTBEICHO B
11 xmacce 102 y4yeOHbIX yaca (o 2 yaca B HeleNi0). B mporpaMmMe mperycMOTPeHO pe3epBHOE
yueObHOe BpeMs, KOTOpPO€ MOXKET OBbITh HCIOJIb30BAHO YYAaCTHHKAMH 00pa30BaTEIbLHOIO
mporecca B 1esix (OpMHUPOBAHUS BaPUATUBHON COCTABIISIIOIICH COACpKAHUS JaHHOU paboueit
IIPOrpaMMBl.
Xumudeckoe 00pa3oBaHUE B ILIKOJIE SIBISETCS 0a30BBIM IO OTHOIICHHIO K CHUCTEME OOIEero
XHMUYECKOTO 00pa3oBaHMs, MOITOMY Ha CBOEM YpPOBHE OHO peallu3yeT MpUCYIIUe oOIeMmy
XHMUYECKOMY OOpa30BaHHIO KIIIOYEBbIE IEHHOCTH, 7 KOTOpBIE OTPAXKalOT TOCyAapCTBEHHBIE,
OOIECTBEHHBIE W WHAWBUIYAIbHBIE MOTPEOHOCTH. DTHUM ONPEAEISIeTCS CYIIHOCTh OOmIei
CTpaTerud 0OydeHUs], BOCIIUTAHUS U Pa3BUTHs 00y4aroIUXCs CpeACTBaMHU Y4eOHOTrO IpeaMera
«XUMHUD».

JInyHOCTHBIE, MeTANPeAMETHbIE U NMPeIMEeTHBIE Pe3YJIbTAThI 0CBOECHHS YU4E€OHOI 0
npeamera «Xumus» B 11 kiiacce.
JINYHOCTHBIMHM  pe3yJIbTATAMH  OCBOCHHS TpeaMmeTa «XUMHS»  SBISIOTCS
CIICYIOIINE YMCHHSI:
v\ 0CO3HaBaTh EIMHCTBO M  LEJOCTHOCTH OKPYKAIOLMIErO MHpa, BO3MOXHOCTH €r0
MO3HABAEMOCTH U O0BSICHUMOCTH Ha OCHOBE JJOCTHKCHHUI HAYKH;
v CTPOUTH COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHE HA OCHOBE U3YYEHHBIX (DAKTOB;
v 0cO3HaBaTh MOTPEOHOCTH ¥ TOTOBHOCTH K CaMOOOPa30BaHHMIO;
v’ OLIEHHMBATh MOBEJICHUE C TOUKU 3PEHUS XMMHUUECKOM 0€30MAaCHOCTH U KU3HEHHBIE CUTYAIIUK
C TOYKHM 3peHHs 0e30MacHOro o0pasa >KM3HU U COXPaHEHUS 310POBbS;
v (hOpMHUPOBATH DKOJIOTHYECKOE MBIILIEHUE;
v\ 0CO3HaBaTb COBPEMEHHOE MHOroOOpasve THUIIOB MHUPOBO33PEHHUS, OOLIECTBEHHBIX,
PEIUTHO3HBIX, aTEUCTHYECKUX, KYIbTYPHBIX TPAIUIUN, KOTOPBIC OMPEACTSIOT pa3HbIe



0OBSICHEHUS IPOUCXOJIAIIETO B MUPE;
YUUTBCSI TPU3HABATh NMPOTUBOPEUYMBOCTh W HE3aBEPLICHHOCTh CBOMX B3IJISIOB Ha MHD,
BO3MOKHOCTh MX W3MEHEHUS, YYHUTBhCS HCIOJb30BATh CBOM B3MVIAABI HAa MHUpP JUIA
OOBSICHEHUS] pa3IMYHBIX CHUTYallMi, pPELICHUS BO3HHUKAIOIIUX NpOoOJIeM W H3BJICUCHHS
KU3HEHHBIX YPOKOB;
OCO3HAaBaTh CBOM HMHTEPECHI, HAXOJUTh W HM3y4daTh B y4EOHHMKaxX IO Pa3HbIM MpeaMeTam
MaTepHall, MMEIOLIN OTHOIIIEHHE K CBOUM MHTEpEcaMm;
UCTOJb30BaTh CBOM HWHTEPECHl JUISI BBIOOpAa HMHIUBUAYAIbHOW 00pa30BaTENbHOM
TPAaeKTOPUH, MOTEHIMAIBLHONW Oyayliell mpodeccud M COOTBETCTBYIOMIETO MPOQHIEHOTO
o0Opa3oBaHus;
NpUOOpeTaTh ONBIT YYaCTHUS B JieNIaX, MPUHOCSIINX MOJIB3Y JIOISM;
YUUTBCSI CaMOCTOSITEIbHO BBIOMpATh CTHIIb TIOBEICHUS, NPUBBIUKH, O0ECIEUMBAIOLINE
0e3omacHbIil 00pa3 )KM3HU M COXpPAHEHHE 3/I0POBBSI — CBOETO, a TAKXKe ONU3KUX JIIOJCH U
OKpY KaIOIINX;
YUUTBCSI CAaMOCTOSATENBHO IMPOTUBOCTOATH CHUTYalMsM, MPOBOLUPYIOIIMM Ha MOCTYIIKH,
KOTOPBIE YIPOXKAIOT 0€301MaCHOCTH U 3/I0POBBIO;
BBIOMpATh TOCTYIKHM, HAIleJICHHbIE Ha COXpaHEHHE M OEpeKHOE OTHOIICHWE K MPUPOJE,
0CcOOEHHO XUBOH, U30erasi MPOTUBOIMOJIOKHBIX MOCTYIKOB, TIOCTETIEHHO y4ach U OCBauBas
CTpPaTETHI0 PAIIMOHAIBHOTO MTPUPOIOTIONH30BAHHUS;
yuuThCs  yOexXIaTb Jpyrux Jojed B HEOOXOAMMOCTH  OBIQJIEHUS  CTpaTeruen
paMoOHATBFHOTO PUPOAOIIOIH30BAHNUS;
MCIOJIH30BaTh HKOJIOTHYECKOE MBIIIIJICHHUE Uil BBIOOpa CTpaTeruu COOCTBEHHOTO MOBEICHHS
B Ka4eCTBE OJTHON M3 LIEHHOCTHBIX YCTaHOBOK.

MeTanpeaMeTHbIe pe3yJibTaThl:

YMeHHe CaMoOCTOATEIbLHO ONPEACIATh HEJAH JCATCIbHOCTH M COCTABJIATH ILJIAHBI
ACATECJIbHOCTH CaMOCTOATECJIBbHO OCyIIECTBJIATD, KOHTPOJIMPOBATH H
KOPPEKTHPOBATD ACATEC/IAbHOCTDh; HCIIOJb30BATH BC¢ BO3MOKHbIC PECYPCHI /i
JOCTHKEHHUS MOCTABJEHHBIX 1ejieil u peaau3anui IJIAaHOB A€ATEC/IbHOCTH; Bblﬁl/lpaTb
YCHECIHBIC CTPATCIHH B PA3JIHYHBIX CUTYAlUAX

(I)OpM}/JII/IPOBaTB Ooejad M 3aJadu MMO3HABaTEIILHOUN ACATCIIBHOCTH, ONPCACIIATh PECYPCHI,
HCO6XO,[[I/IMBIC JJIA eé OCYHICCTBJICHH, IIJIAHUPOBATH N OCYHICCTBIIATH €€ B COOTBETCTBHUHU C
IIJIaHOM

1.2 | IlpoBOAUTH CaMOKOHTPOJIb PE3YJIbTATOB JESATENBHOCTH M aHAJIM3UPOBATh (HAKTOPHI,

IIOBJIHABIIHNEC HA ,[[OCTI/DKCHI/IC/HC,[[OCTI/DKCHI/IC PE3YJILTATOB

1.3 | [InanupoBath ¥ MPOBOJUTH XUMHUYECKUI SKCIEPUMEHT MO MOIYYCHHUIO OPraHUYECKUX

BEIIIECTB U3YYCHHBIX KJIACCOB M U3YUYCHHIO UX CBOUCTRB: (DOPMYIHUPOBaATh IpoOIeMy/3a1aqy
y4eOHOTO IKCIIEPUMEHTA, OTPEIEIATh HE0OOX0AUMOE sl TIPOBEJICHUS OIBITOB
naboparopHoe O0OpYyJIOBaHHE M PEAKTUBBI, MPOBOAMUTH OIBIT, (QPUKCHPOBATH €ro
pe3yJibTaThl U GOPMYIUPOBATH BHIBOJIbI

1.4 | Cobmonare mpaBuia Oe3omacHoi paboTel ¢ JaOOpaTOpHBIM  OOOPYJOBaHHEM U

peakTMBaMH B paMKax Yy4eOHOro »SKCIepUMEHTa TMpU OCYIIECTBICHUH Yy4eOHO-
HCCIIEAOBATENBCKON U MPOEKTHOM IEATETbHOCTH

Biaanenne HaBbIKAMH NMO3HABATEJIbHOI, Y4eOHO-MCCIEI0BATEILCKOH W TMPOEKTHOMI
JIeSiTeJIbHOCTH, HABBIKAMH Ppa3pellieHus NpPodjeM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIbHOMY MOMCKY METOOB pelleHHs] MPAKTHYEeCKUX 33124, MPUMEHEHUI0
Pa3JINYHbIX METOA0B NMO3HAHUSA

Ucnonps3zoBaTh nmpuoOpeTéHHbIE MMO3HABATENIbHBIE YMEHHUS MPH BHIMOJHEHUHU MPOEKTOB U
y4e0HO-UCCIEA0BATENbCKUX 33/1a4 M0 M3YYEHHUIO CBOMCTB, CIOCOOOB MOJIyYEHHUS U
MPUMEHEHHUS BEIIECTB




2.2

[IpuMeHATh omepanuy MBICTUTENBHOM NEATENbHOCTU (CpaBHEHHE, KiacCUu(UKAIMs) Mpu
BBITIOJTHEHUH Y4YEeOHBIX 3a/1ay: KJIAacCU(UIMPOBATH XUMHUYECKHUE 3JIEMEHTBI, BEILECTBA,
BUJIbI XUMHUYECKON CBS3H, TUIBl KPUCTALIMYECKUX PELIETOK, XMMHYECKHUE Peakiuu (1o
YHUCIy M COCTAaBy yYacTBYIOIIMX B PEAKLMU BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, 1Mo
M3MEHEHUIO CTETIeHHU OKHCIICHUS! XUMUYECKHUX 3JIEMEHTOB)

23

I/IJIHIOCTPI/IPOBaTb CyH_ICCTBOBaHI/IC 3aBUCHUMOCTHU CBOI>'ICTB XUMHYCCKHUX DJICMCHTOB
(pamuyca aToMa U 3JIEKTPOOTPUIIATETHFHOCTH) OT UX PACIOJIOKEHHUS B TPYIIIAX U EPHOJIaxX
[Tepuonnueckoli cucrempl xumuueckux 3yeMeHTOB J[.M. MenpgeneeBa u ocoOEHHOCTEH
CTPOEHUS aTOMOB

24

[IporHo3upoBaTh M MNOATBEPKAAaTh YPABHEHUSIMH XUMUYECKUX PpEAKIUN XHUMHUUYECKHE
CBOMCTBaA MIpOCTBIX BCILICCTB (MCTaJ'IJ'IOB n HCMCTS.J'IJ'IOB) Ha OCHOBAaHHHU IIOJIOKCHUA
06p8.3yI-OI_I_[I/IX X XHUMHWYCCKUX JJIEMCHTOB B HCpPIO,[[PI‘ICCKOP'I CUCTEMC XHMMHUYCCKHX
snemenToB /.M. MenzaeneeBa u 0cOOEHHOCTEN CTPOCHUSI UX aTOMOB

2.5

BrisBnsTH XapakTepHble XUMUYECKHE CBOWCTBA OKCHIOB, OCHOBaHHM, aM(OTEPHBIX
TUAPOKCUJIOB, KMCIIOT U COJIEH U MOATBEPKIATh YPAaBHEHUSMHU COOTBETCTBYIOIIUX
XUMHYECKUX peakiuit

2.6

ITonTBepKaaTh ypaBHEHUSIMU pPEAKIMN CYIIECTBOBAHUE T'€HETUYECKOW CBSA3U MEXKIY
BEMIECTBAMHU PA3JIMYHBIX KJIACCOB

2.7

BoinmonHsATe pacd€rel M0 XMMHYECKUM (OpMyJiaM M YPaBHEHUSM XUMUYECKUX PEaKIIMA:
CaMOCTOSITEJIbHO ~ BBICTpAaMBaTh aAJITOPUTMBI PEIIEHUA 3a7a4 C  HUCIOJIB30BAaHUEM
MPUBEAEHHBIX B YCJIOBHH JTAaHHBIX, IPUMEHITH HEOOXOIUMbIE MAaTEMATUYECKUE METOIbI
pELIEHUs IPU IPOBENCHUMN PACUETOB

2.8

Pemarp KkauyecTBeHHbIE 3alaud, UMEIONIME NPOOJEMHBIA XapakTep, TpeOyromnue
MIPUMEHEHHUsI 3HaHUU U3 Pa3HbIX pa3/iesioB IIKOJIBHOIO Kypca XMMHUH, a TAKXKE UHTErpaluu
3HaHUM U3 JPYTIUX MPEAMETOB €CTECTBEHHOHAYYHOTO LIMKJIa

I'oToBHOCTBL M CHOCOOHOCTH K CAMOCTOSATEJIbHONH HHG(OPMANNOHHO-TI03HABATEIBHOM
deSiTeIbHOCTH, BJAa/IcHHE HABBIKAMH TMOJy4YeHHsl HeoOXoamMmoil uHopManum u3
cJI0Bapeil pasHbIX THIIOB, YMEHHE OPHEHTHPOBATHCH B PA3JINYHBIX HCTOYHMKAX
uHpopMannu, KPHUTHYECCKHM OLEHMBATHL W MHTEPNPETHPOBaTH HH@opManmio,
MOJYYaeMYI0 U3 Pa3JMYHbIX HCTOYHHUKOB

3.1

[IpoBoAUTH CaMOCTOSITENBHBIA MOUCK XUMUYECKOW HMH(OPMALMU C HCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYUHO-TIOMYJISAPHBIX HU3AaHUNA, KOMIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MuTepHeTa)

3.2

Ucnonb3oBath TpHOOpPETEHHBIE 3HAHWA W YMEHUS B YYCOHOW JEATEIBLHOCTH W
MOBCEAHEBHOM JKU3HU JUJII KPUTUYECKOM OIEHKHM JOCTOBEPHOCTH XUMHYECKOU
“H(pOPMAITMH, TTOCTYTIAIOIIEH U3 Pa3HBIX HCTOYHUKOB

33

OOBACHATE OTACIBHBIC ITOJIOXKCHNA, HpO6HCMaTI/IKy OJHOI'0 HMJIM HCCKOJIbKHX HMCTOYHUKOB
C IMPUBJCYCHHUEM KOHTCKCTHBIX 3HaHPII>'I; HaxOJUuTb, I'PYNIIUPOBATb U KOHKPETHU3UPOBATH
I/IH(I)OpMaI_II/II-O U3 pa3IMYHbIX HAYYHO-IIOIYJIAPHBIX HCTOYHUKOB JIS PCIICHHUA
MPAaKTUYCCKUX U IMTO3HABATCIIbHBIX 3a/1a4

34

[IpuBOIUTH MpUMEPHI POJIM M MeCTa XMMUU B (POPMHUPOBAHHHM COBPEMEHHOW Hay4YHOH
KapTUHBI MHUpa, B PA3BUTHU COBPEMEHHOW TEXHUKE U TEXHOJIOTUAX, B IPAKTUUYECKOU
NeSITEJIbHOCTH JII0Ier

3.5

[IpuBoauTh mpuUMeEphl BKJIaJa POCCUMCKUX YYEHBIX-XMMUKOB B pa3BUTHE HAyKU U
XUMHUYECKUX TEXHOJIOTUI

YMeHne HCHOAB30BATH CpPeACTBA HMH(POPMANUOHHBIX H KOMMYHUKANMOHHBIX
TEXHOJIOTHI B pPelIeHUH KOTHUTHBHBLIX, KOMMYHHKATHUBHBIX M OPraHU3alMOHHBIX
3aaa4 ¢ co0JIl0JIecHHeM TPeOOBAHMIl IPrOHOMUKH, TEXHUKU 0€30MACHOCTH, TUTHEHBI,
pecypcocoepeskeHusl, MPABOBbIX U 3ITHYECKHUX HOPM, HOPM HHGPOPMALMOHHOM
0e30MmacHOCTH

4.1

HUcnonp3oBaTh HH(bOpMaHHOHHBIC U KOMMYHUKATHBHBIC TCXHOJIOTMH JId IIOMCKa,
nepepaboTKu U Mepefayud XUMMHYEeCKOH MH(opManuu U e€ MpeACTaBICHUS! B Pa3IUYHbBIX
(dhopmax




4.2

HUcnoab3oBaTh TCOPCTUIYCCKUEC 3HAHHWA 110 XUMHU B HOBCCHHCBHOﬁ KHU3HHU JJIsL
oOecrieueHusi 0Oe30MmacHOCTH TpU OOpalleHuu C npubopamMu U TEXHUYECKUMHU
YCTPONCTBaMH, COXPAHEHUS 3I0POBbsI U COONIOJICHHSI HOPM JKOJIOTHUYECKOTO MTOBE/ICHHS B
OKpYy>Karoleu cpese

Buagenue a3bIKOBBIMH cpeacrBaM — YMECHHUE AICHO, TIOTHYHO H TOYHO H3J/1araTb CBOIO
TOYKY 3pCHHUSA, HCITOJb30BATh a/ICKBATHbIC A3BIKOBLIC CPECACTBA

5.1

[IpyuMeHATh XMMHUYECKYI0O TEPMHUHOJIOTHIO B TIporiecce (HOpMyIHpOBaHHS YCTHBIX U
MMCBMEHHBIX COOOIICHU: OTBETOB HAa BOMPOCHI, MEPECKa30B U PACCKA30B MO M3yYECHHBIM
TeMaM Kypca XUMHUU

YMeHne NPOAYKTHBHO 001IaTHCH U B3aNMOAEHCTBOBATH B MPOIlecCe COBMECTHOM
deAITeIbHOCTH, YYMTHIBATh TO3MLIUH JPYrHX YYACTHHKOB  JIeATEJbHOCTH,
3¢ PekTHBHO pa3pemiaTh KOH(PINKTHI

6.1

[Ipunumate yyactue B paboTe TpYMIbI P BHIMOJIHEHUN YUeOHO-TO3HABATENbHBIX 3a/1a4;
y4acTBOBATh B AUCKYCCHUSX, (OpPMyIMpPOBATh OTBETHI HA BOIPOCHI, TPUBOIS HEOOXOAUMBIE

apryMEeHThI U IPUMEPHI, MOATBEPIKIAI0ONINE BHICKA3aHHOE CYKJICHHE

I[OCTI/I)KCHI/IC NPEAMETHBIX PE3YJbTATOB IIPCANOIAaracT OBJIaACHUC CICAYIOIUMNU

QJICMCHTAMHU COACPIKAHUA:

1.

TEOPETUYECKHUE OCHOBbBI XUMHUH

1.1

OCHOBHBIE XMMHMYECKHE IIOHATHS: aTOM, $JpO aTOMa, H30TOMNbI, 3JEKTPOH,
JJIEKTPOHHAST O00O0JIOYKA, XUMHUYECKHA DJIEMEHT, aTOMHBbIE s-, p- W d-opOuTanmy,
AIIEKTPOHHAsT KOH(HTrypalus aToMa, XUMHUYECKash CBs3b, AJIEKTPOOTPHIIATEIBHOCTS,
CTENEHb OKUCJIEHMS, BELIECTBA MOJEKYJISIPHOIO U HEMOJEKYJSIPHOIO CTPOEHUS,
KpUCTAJIJIMYECKas pelI€TKa, paCTBOPUMOCTb, XMMHUYECKasl PEAKIUsI, CKOPOCTh peaKkluHy,
KaTaJIn3aTop, THIIBI XUMHUYECKUX PEAKUU, TeroBoi 3(pdekT XxuMudeckoil peakiuu
(3K30- M DHAOTEPMUYECKME  PpEaKLMH), TEPMOXMMHUYECKHUE  YypaBHEHUS,
IEKTPOJIUTUYECKAs] JTUCCOLMALMSL, DJIEKTPOJIUTBHI, HEINEKTPOJIUTBI, HOH, KaTHOH,
aHWOH, CTEINEHb JMCCOLMALIMU, XUMHUECKOE PABHOBECHUE, TMAPOJIN3, OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKUCIIEHUE, BOCCTAHOBJIEHUE, OKUCIUTEID,
BOCCTAHOBUTEJb, MIEKTPOJIU3.

1.2

CoctraB u crpoeHue aroma. llepumonmueckuii 3akoH u Ilepuonnueckas cucrema
xumudeckux 3neMenToB JI.1. MenneneeBa. CtpoeHue BeliecTna.

1.2.1

CoctaB aromMa XMMHUYECKOI'0 2JIEMEHTA (IIPOTOHBI, HEUTPOHBI U JIEKTPOHBI).

1.2.2

CtpoeHue IIeKTPOHHBIX 000JI04YEK aTOMOB JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB: S-,
P- ¥ d-31eMEHTBL. DJIEeKTPOHHAs KOH(MUTYpaLUs aTOMOB ¥ HOHOB.

1.2.3

Ilepnonnueckuii 3akoH U Ilepuonnueckas cucrema XUMUYECKUX diaemeHToB [1.1.
Menneneesa. Ilepuoast u rpynibl. @U3NYECKUN CMBICI ITOPSAKOBOIO HOMEPA
2JIEMEHTA, HOMEPOB IEPUOJA U IPYIIIHIL.

1.2.4

3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB XMMHUYECKMX 3JIEMEHTOB (pajguyc aTroMa |
AIIEKTPOOTPHUILIATEIILHOCTE) M 00pa3yeMbIX HMH TPOCTBIX M CIOXXHBIX BEIIECTB
(BOIOPOHBIX COENMHEHUH, BBICUIMX OKCUIOB M TMJIPOKCHJIOB) MO NEPUOAAM H
rpynnam [lepuoauueckoi cucreMsl xXuMudeckux a1emeHToB .M. Menneneesa.

1.2.5

OOmast xapakrepucTika cBoicTB MeTaisioB IA—IITA rpynm, mepexoaHbIX METallJIoB
(Meon, umHKa, >xenesa), HemeTawioB I[VA-VIIA rpynnm mo uX TMOJOXKEHHIO B
[Tepuoanyaeckoit cucteme xumudeckux anemeHToB J.M. MenaeneeBa 1 0COOCHHOCTSIM
CTPOEHUS UX aTOMOB

1.2.6

Buabl xuMuueckol CBS3M B MPOCTHIX U CIOXKHBIX BELIECTBAX: MOHHAs, KOBAJICHTHAs
(HenoJisipHas U NOJIApHAsi), METAIIMYECKast, BOJOPOAHASL.

1.2.7

CreneHb OKMCIIEHUS M BaJIEHTHOCTh XMMHMYECKHX DJIEMEHTOB B MPOCTBIX U CJIOKHBIX
BCIICCTBAX.

1.2.8

BemectBa MOJNEKYJIIDHOIO M HEMOJIEKYJISIPHOIO CTPOEHHUs. THUIBI KPUCTALIIUYECKUX
pEelETOK: aTOMHas!, MOJIEKYJISIpHas, MOHHAs!, METAJUIMYECKasl.

1.3

XuMHUECKast peaKius.




1.3.1

Knaccugukanums XuMHYECKIX peaKIuii:

] peaknuu coeuHeHU A, Pas3I0KCHUSA, 3aMCILICHUS, 06MeHa;

[] 5K30TEPMUYECKUE, SJHAOTEPMUUECKHE;

[l  OoKHCIUTEIbHO-BOCCTAHOBUTCIIBHBIC, IIPOTCKAIOIINEC 0e3 U3MEHEHHUS CTEICHU
OKHCJICHHUA.

1.3.2

3aBHCUMOCTh CKOPOCTH XMMUYECKON PEAKIMHU OT Pa3IUUHBIX (PaKTOPOB: MPHPOJIBI
pearupyromux BeELIEeCTB, TEMIEpPaTypbl, KOHLEHTpPAlMU, IUIOLIAJAM IOBEPXHOCTH
COIIPMKOCHOBEHMSI pearupyomux seutects. Katamzarop.

1.3.3

OOpatumbie W HeoOpaTUMbIE peakmuh. XHMHUYECKOoe paBHOBecue. CwmelneHue
xumudeckoro pasHosecus. [Ipunnun Jle Ilarense.

1.3.4

DNEKTPOIUTHI U HEAIEKTPOIUTHL. DIEKTPOIUTHYECKAS] TUCCOLIUALIUS.

1.3.5

Peakuuu noHHoro ooMeHa.

1.3.6

[lonsitue o ruaponuse coisieid. Cpena BOAHBIX PACTBOPOB: KHUCHAs, HEHUTpalibHAs,
uiesnoyHas (mousitue o mkasne pH).

1.3.7

OKUCIUTEILF U BOCCTAHOBUTEID. OKHUCIUTEIHHO-BOCCTAHOBUTEIILHBIE pCaKknuu.
[TonsiTre 06 AnekTponuse.

2.

HEOPI'AHUYECKAS XUMUA

2.1

Knaccugukanus Heoprannyeckux BemecTB. HoMeHknatypa HeOpraHu4ecKux BEIIecTB
(TpuBHANBHAS U MEXIYHAPOIHAS).

2.2

XapaKTepHLIe XUMHYECKHE CBOMCTBA MPOCTHIX BCUHICCTB — MCTAJIJIOB: HICIIOYHbIX,
H_IéJIO‘-IHO?)eMeJIBHBIX, Mar"uvd, aJJlOMHUHHA; MEPCXOJHBIX MCTAJIJIOB (MGI[I/I, OHUHKA,
XpoMma, JKejesa).

2.3

XapakTepHble XUMHUUECKUE CBOIMCTBA MPOCTHIX BEIIECTB — HEMETAIJIOB: BOJOPOJA,
raJloreHOB, KUCIIOPOJa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUSI.

2.4

XapakTepHble XUMUYECKHE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX;
HECOJIC00Pa3yOIIUX.

2.5

XapakTepHble XUMUYECKHE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX TUPOKCHIOB.

2.6

XapaKTepHbIE XUMUYECKUE CBOMCTBA KUCIIOT.

2.7

XapakTepHble XHUMHUYECKHE CBOMCTBA COJIEH: CpPEIHUX, KHUCIBIX, OCHOBHBIX;
KOMILIEKCHBIX (Ha MpUMepe THAPOKOMIUIEKCOB ATIFOMUHUS U IIUHKA).

2.8

BzaumocBs3b PA3JIMYHBIX KJIIACCOB HCOPTraHUYCCKUX BCIICCTB.

3.

METO/bI IO3HAHHUSA B XUMHUHU. XUMUSA U ) KU3HDb

3.1.

[TpaBuna paboter B nabopatopuu. JlabopaTopHas mocyaa u obopynoBanue. [IpaBuna
0€30MacHOCTH MPHU pabdoTe C €AKUMH, TOPIOUYUMHU U TOKCUYHBIMHU BEIICCTBAMU,
CpeacTBaMu OBITOBOW XUMUHU.

3.2

Ornpenenenue xapakTepa cpebl BOJHBIX PaCTBOPOB BelllecTB. HIUKATOPHI.

3.3

KauecTBeHHBIE peakllMM Ha HEOPraHWYECKHE BEUIeCTBA M HOHBbL. KayecTBeHHBbIE
peaKuMH OPraHuYECKUX COCTUHEHUN.

3.4

OcHoOBHBIE cITOCOOBI mMoydeHHs: (B Ja0opaTopuy) HM3YyYEHHBIX OPraHUYECKUX H
HEOPTraHUYECKUX BEIIECTB.

3.5

[Tonatne o Merammypruu: ooume crocoObl MOJdy4eHus: MeTauioB. [IpombinuieHHOE
IIOJIyYEHUE CEPHOM KUCIOTHI M aMMMaka. lIpuMeHeHne M3ydeHHBIX HEOPraHMYECKUX
BELIECTB.

3.6

[TpupoHbIE UCTOYHUKH YTIIEBOJOPOIOB, X NepepadoTka u npumenenue. [lonyuyenue
BBICOKOMOJIEKYJIIDHBIX ~ COEIMHEHUN  (MOoNMMepu3alus U IOJMKOHJICHCALNs).
IInacTMacchl, BOJIOKHA, KAYYYKH U UX IPUMEHEHUE.

3.7

[TonsiTHE 00 PKOIOTHYECKOW TpaMOTHOCTH. XWMHUYECKOE 3arpsi3HEHHE OKpYKaroImeh
CpCabl. OKOJIOTHYECKHUE HpOGHeMH, CBA3aHHBIC C HCTPaMOTHBIM IIOJYUYCHUCM H
NIPUMEHECHHUEM BEUIECTB.

3.8

Pacuérpl o xuMudyeckuM popmysiaM U YpaBHEHUSIM PEAKIIUH.




3.8.1 | Ompenenenne Macchl BellecTBa WM 00bEMa Ta30B IO HM3BECTHOMY KOJHUYECTBY
BEIIECTBA, MAacce UM 00BEMY OHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB.

3.8.2 | Ompenenenne Maccol (00bEMA, KOTHMUYESCTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CIIH OJTHO
W3 BEILIECTB JAaHO B BHUJIE PACTBOPA C ONPEAECIEHHON MACCOBOM JOJIEW pacTBOPEHHOIO
BEIIECTBA.

3.8.3 | Pacuér 0ObEMHBIX OTHOIICHUH ra30B MPH XUMUYECKUX PEAKLIUAX.

3.8.4 | Pacuér TemnoBoro 3¢ exra peakumu.

Coaeprxanue nporpaMmbl IPECTABICHO CIEAYIOIMIMMU pa3eaMu:
Bakneiiye XuMU4YECKHE ITOHATUS U 3aKOHBI — 7 4acoB
CrpoeHue BemiecTBa — 7 4acoB
XUMHUYECKUE PEAKLIUU — 5 4acoB
PactBops! — 7 yacos
DNEeKTPOXUMHUECKUE PeaKIMU — 6 4acoB
Mertannsl — 12 gacoB
Hemerannel — 9 yacoB
XuMus ¥ )KU3Hb — 5 4acoB
[TpakTuyeckue paboTsl — 4 yaca,
KontpomnbHbie paboThI - 5 4acos.
Taxxe B mporpaMMe IpeCTaBICHO KaJIEHJapHO- TEMAaTHYECKOE JIAHUPOBAHHUE.




