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Pa3znen 1. Komnjieke 0CHOBHBIX XapaKTEPUCTHK MPOTrPaMMBbI
1.1. [losicHUTEJIbHAA 32N CKA

JloronHuTenbHas — o0mieoOpa3zoBarenbHas ~ MporpaMMa —  JIONOJHUTEIbHAs
oOmeobpaszoBarenpHas (oOmiepa3BuBaromias) nporpamma «lomoBoit kype. Xummus. Nely (9
KJIacC) HampaBjeHa Ha YIOBJIETBOPEHHE 00pa30BaTeNbHBIX MOTPEOHOCTEN 00ydaromuxcs B
wiaHe noarotoBkn K OcHoBHOMYy locymapctBeHHOMy Ok3ameny (OI'D) mo xumwuw.
IIporpaMMa 103BOJISIET OOy4YarOIIMMCS  LI€JIEHANPABICHHO MCIOJIb30BaTh MaTepuabl
nporpaMMbl U (opmar oOyuyeHHs] KakK JOTOJIHHUTEIbHYIO IMOJATOTOBKY K TOCYJapCTBEHHOM
uToroBoi arrectaruu B (opmare OcHoBHOro l'ocymapctBeHHoro Dk3amena (OI'D) mo

npeaMery «XuMHUs».

1.1.1. AKTyaJIbHOCTH

Heo6xonumocTh pa3paboTKH JOMOJHUTEIBHON 00111e00pa30BaTeIbHOM MPOrpaMMbl
00yCIIOBIIEHA 3alIPOCOM CO CTOPOHBI OOYYAOLIMXCS U UX POAUTENeH Ha HEOOXOIUMOCTh
peanu3anuy WHANBHYaIbHBIX 00pa30BaTeIbHbIX 3alPOCOB, YIOBICTBOPEHUS
[I03HABATEJbHBIX OTPEOHOCTEH 10 MpPEAMETY.

JlononHuTeNbHAs 001Ie00pa3oBaTenpHas mporpamma pa3padboTaHa Ha OCHOBE psijia
HOPMaTHUBHBIX JOKYMEHTOB, ONPEACIIAIOIINX IPAaBOBBIEC NO3ULMH U CTPATErMUECKHE
MEPCIEKTUBBI Pa3BUTHUS JIOTIOJIHUTENFHOTO 00pa3zoBanHus B Poccuiickoit @enepanuu:

e Oenepanbhbiii 3akoH Poccutickoit deneparuu ot 29 nexadpst 2012 roga Ne 273 —
®3 «O6 obpazoBanuu B Poccuiickoit denepanumy;

o [Ipuka3z MunuctepctBa npocserienuss PO or 27 utonst 2022 1. N 629 «O06
yTBepkaeHnu Tlopsiika opranu3ay U OCyIIeCTBICHUS 00pa30BaTEIbHON AEITETBHOCTH I10
JOTIOJTHUTEBHBIM 00111€00pa30BaTeIbHBIM ITPOTrpaMMaM»;

e [locraHoBineHre [7aBHOTO TOCYIAapCTBEHHOIO CaHUTapHOro Bpaya PD ot 28
ceHTsOps 2020 1. Ne 28 «OO ytBepxknaeHun canutapubix mnpasun CIT 2.4.3648-20
"CaHUTapHO-3MHUEMHOIIOTHYECKHE TPEOOBAHUS K OPraHM3aLUSAM BOCIUTAHUS M OOyueHHUs,
OTAbIXA U 03/I0POBJIECHUS IE€TEN U MOJIOJEKID;

e Crparerusi pa3Butus BocnuTanus B Poccuiickoit ®enepaunu Ha nepuon ao 2025

roza, yreepxkaeHHon pacnopsikenueM [IpaBurensctBa PO ot 29 mas 2015 . Ne 996-p;



e Pacrniopspkenne [IpaBurensctBa PO ot 31 mapra 2022 1. Ne 678-p O06 yTBEep)ACHUN
Konnenuuu pa3BuTHS JOMOJIHUTENbHOTO oOpa3oBanmst naereit g0 2030 r. u mmaHa
MEPOIPUATHI IO €€ peaanu3aluu;

o 3akoH PecniyOmuku Tarapcran ot 22 uronst 2013 roma Ne 68-3PT «O6
obpazoBanum» (B pen. 3akoHoB PT ot 23.07.2014 Ne 61-3PT, ot 16.03.2015 Ne 14-3PT, ot
08.10.2015 Ne 76-3PT, ot 06.07.2016 Ne 54-3PT, ot 17.11.2016 Ne 84-3PT);

® YCTaB YaCTHOTO YUPEKICHHSI IOTIOTHATEIHLHOTO 0Opa3oBanus « OHIIalH-TIIKOJIA

moaroToBKH K sk3ameHaM « Y MHA S IITKOJIA».

1.1.2. OTiaM4uTeIbHBbIEC 0COOCHHOCTH NPOrPAMMBbI 1 HOBH3HA

JHannast oOpa3oBarenbHas MporpamMMa paspaboTaHa ¢ Y4ETOM COBPEMEHHBIX
TEeHJICHIIUNA ¥ TIEPCIICKTUB Pa3BUTHA AUCTaHIIMOHHOTO 00ydenus. [Iporpamma obecnieunBaem
NEPCOHAIM3UPOBAHHBIM W MHHOBALIMOHHBIN moaxos K oOpasoBanuto. [logxon, B CBOMO
odepellb, OCHOBaH Ha OOLIMPHOM MEIAarorn4eckoM OIbITE aBTOPOB U SABJISAETCS YHUKAJIbHBIM

MIPOYKTOM, YBaXKAIOIIIUM aBTOPCKHUE MpaBa.
1.1.3. Agpecar nporpamMmmsl

[Iporpamma opueHTHpOBaHa Ha oOydarommxcst 14— 16 net u copmupoBaHa ¢ y4eToM
TICUXOJIOTO-TIEIATOTHYECKUX 0COOEHHOCTEH pa3BuTus aereid. CocTaB Kypca XapakTepusyeTcs

KaK Pa3HOBO3PACTHBINA U IMOCTOSTHHBIM.
1.1.4. ®opma odyueHus

OLIHaSI, C IPUMCHCHUEM JUCTAaHIIUOHHBIX O6p330BaTCJ'H>HBIX TEXHOJOTUH 1

AIIEKTPOHHOTO OOYYEHUS.
1.1.5. O6bem IIporpammbl
[Iporpamma paccunrtana Ha 8,5 mecsiieB 00ydeHus:. O6beM MporpaMMbl COCTABIISIET

160 akameMHUYECKUX YacoOB.

1.1.6. Oco0eHHOCTH OpraHu3anuu 00Pa30BaTEJILHOIO NpoLecca

1.1.6.1. ®opma peasmzanuu IIporpammel



I'pynnoBas win uHIUBUAYyaIbHas paboTa; paboTa ¢ aBTOPCKUMHU 331aHUSAMH,
W3yYeHHUE COAICpKaHUS U MPUMEHEHHsI (DAKTOB B KOHKPETHBIX TEKCTaX, OTBETHI HA
MOCTABJIEHHBIE BOTIPOCHI KaK Pe3yJIbTaT CaMOCTOATENILHOTO PEIICHUsI PEMETHBIX 3a/1a4 U

aHaJIn3a JaHHbIX, pCIICHUC TECTOB, HAITMCAHUEC OTBETOB B 3alaHUAX C pa3BECPHYTHIM OTBCTOM.

1.1.6.2. Opranusanuonubie GopmMbl 00yUeHHs

Oo6yuenue no IIporpamme npeacTaBiIseT OO0 3aHATHS IO TEOPUU U TIPAKTHKE.
3aHATHSI IPOBOASITCS C UCIIOJIB30BAaHUEM ayIHOBU3YaJILHOTO (pOopMaTa, CHHXPOHHOU U
ACUHXPOHHON KOMMYyHUKau. COCTaB Kypca XapaKTepU3yeTcsl KaK pa3HOBO3PACTHBIM,

HOCTOSIHHBIH.
1.1.6.3. Pe:xuM 3aHATHIA

[TponomKUTENEHOCTD 3aHATUIA U3MEPSAETCS B akajgeMuueckux yacax. KonnuectBo
4acoB B HEJIEJIO BAPbUPYETCS B 3aBUCUMOCTH OT KOJIMYECTBA 3aHATUNA B HEAENIO, OT

CJIOKHOCTHU MaTepualla, TPaHCIUPYyEeMOro Ha 3aHATUH.
1.2. lesap 1 327241 NPOrpaMMBbl
1.2.1. Heas Iporpammsl

CucrteMaTu3MpoBaTh U yIIIyOUTh 3HaHUS YYaIMXCsl O BELECTBAX, UX COCTABE,
CBOMCTBAX M IPEBPALICHUAX, A TAKXKE O 3HAYCHUU XMMHUH B )KU3HU YEJIOBEKA U Pa3BUTUU
texHosorui. Ilporpamma HarmpasieHa Ha GOpPMUPOBAHHE MTPOUYHBIX MPEIMETHBIX
KOMIIETEHIMH, pa3BUTHE HABBIKOB PEIICHUs PACUETHBIX U KCIIEPUMEHTAJIBHBIX 33134 U

MOATOTOBKY K ycnemHou caade OI'D mo xumum.
1.2.2. 3agaun IIporpammbl

JlocTrkeHre OCHOBHBIX 1iesiel [IporpaMMsl Iipearnonaraer peleHme CIeayonmx

B3aMMOCBA3aHHBIX 3aJa4.

1.2.2.1 IlpeameTHBIC
[ ] y3HaTI> OCHOBBI TeOpeTI/IquKOﬁ XHUMHU,

® y3HaTh IPCAMCT XUMHHU, MCCTO XUMHUH B €CCTCCTBO3HAHUH,



® y3HATh BaKHEHIINEe XUMUYECKHUE TTOHSTHS,

® y3HAaTh OCHOBHBIE THUIIBl PEAKINI B HEOPraHUYECKON ¥ OPraHU4eCKON XUMUU;

® HayuyuThbCs TPUMEHATh mnepuonuueckuit 3akon J[.M. Menneneesa, Tabnuily
PacTBOPUMOCTH U Psii aKTUBHOCTH METAJIJIOB;

® HAyYUTHCS PACCUUTHIBATH MACCOBYIO JIOJIO AJIEMEHTA B COCIMHEHHH;

® Yy3HaTb OCHOBHBIE TEOPUM XHMHM: CTPOCHHS aToMa, XUMHYECKOH CBsI3H,
ANIEKTPOIUTHUYECKOM TUCCOLMALINN, CTPOEHUS] OPTaHNYECKUX COEANHEHNH;

® Yy3HAaTh KJIAaCCHU(PUKAIMI0 M HOMEHKJIATYpy HEOPraHMYeCKHX M OPraHu4ecKux
COCIUHEHHI;

® y3HaTh BELIECTBA U MaTEPUaJbl, IIUPOKO HCIIOIb3YEMBIE B IPAKTHKE;

® y3HaTh cHenu(uKy HOPMATUBHBIX aKTOB M KOHTPOJIBHO-U3MEPUTEIBHBIX
MatepuanoB Ha OI'D o xummumu.

® OBJIAJICTh OCHOBHBIMU XMMHYECKUMHU MOHATHAMH U JeUHULTUSIMY;

® OBJIAJICTh XUMUYECKON KOMIIETECHIIUEN BBIIYCKHUKOB IIPU BBINOJIHEHUH YacTu C
9K3aMEHAIIMOHHOHN paboThI.

® OBJIAJIETh IPOYHOMN 06a301 YMEHU MO cCUCTEMAaTU3alMK pa3HO00pa3HOH

XUMHUYECKON HHPOPMAIIUH.
1.2.2.2. MeTanpeamMeTHbIe

® Pa3BMBATh Y 00YUAIOIIMXCS CIOCOOHOCTh CAMOCTOSTEIBHO CTaBUTh YUEOHBIE 1IETIH,
(bopMynIHpoBaTh 3a/1auM, a TAKKE MOJAEPKUBATh HHTEPEC U MOTHUBALIMIO K ITO3HAHUIO.

® Pa3BMBATh JIOTMUECKOE U KPUTHUECKOE MBIIIEHHE, YMEHHE aHAJIN3UPOBATh,
KJIacCU(UIIUPOBATH, BBISBIATH 3aKOHOMEPHOCTH U CTPOUTH apIyMEHTUPOBaHHbIE BHIBOBI.

e ¢popmupoBaTh yMeHue 3(h(HEeKTUBHO MPUMEHSTh 3HAHUS M HABBIKH IS PELICHHUS
y4eOHBIX 3aJ1a4, BKJIFOYasi HECTAaHAAPTHBIE CUTYaIUH.

® pa3BMBaTh SMOLIMOHAJIbHBIN UHTEIJIEKT, HABBIKM KOMaHIHOW PabOThl, yMEHHE
JI0rOBapUBAaThCs, pelliaTh KOH(IUKTBI U apryMEHTHPOBATh CBOIO MO3UIIMIO.

® CrIocoOCTBOBATh Pa3BUTHIO YHHBEPCAIbHBIX HaBBIKOB X XI Beka, TAKUX Kak
caMOOpraHu3alys, KOMMYHHUKAIUsS U KOOIIEpaLysl.

® TIOBBIIIATH YPOBEHH MU(PPOBON IPaMOTHOCTH, 00yUdaTh 3P(HEKTHBHOMY

ucroip3oBannio MKT 1 monckoBBIX CUCTCM, a TAKXXC pa3BUBATb MCAUAKOMIICTCHIIUH.

1.2.2.3 JINYHOCTHBIE



® BOCIHTHIBATh YBAXKUTEIBHOE U OTBETCTBEHHOE OTHOIIEHHE K CBOEMY OCO3HAaHHOMY
BBIOODY;

e (opMHPOBaTH BHYTPEHHIOIO MTO3UIMIO 00YUYAIOMIETOCcs Ha YPOBHE MOJIOKUTEIBHOTO
OTHOLICHHUS K yqe6H01‘/'I JACATCIIBHOCTH, TOTOBHOCTH U CHOCOOHOCTH K CaMOpa3BUTHIO,
caMo00pa30BaHMIO, CAMOBBIPKECHUIO M CAMOPEaTH3aIIH;

® OpPHEHTUPOBATh OOYYAOLINXCS HA TOHUMAaHUE MPUYUH ycrexa B yueOHOH
IEATeIbHOCTH, OTBETCTBEHHOE OTHOILIEHHE K NPOLIECCY U Pe3YNIbTaTy CBOEH
JEATeFHOCTH, B TOM YHCIIE HA CaMOAHAIN3 ¥ CAMOKOHTPOJIb Pe3ynbTaTa, Ha aHaJIN3
COOTBETCTBUSI PE3YJBTAaTOB TPEOOBAHUSM ITOCTABICHHOHN yueOHOM 1IeH;

® pa3BMBaTh OCO3HAHHOCTH BBIOOpA M MOCTPOCHUS UHIUBUAYAIbHONW TPAEKTOPHH
oOpa3oBaHus Ha 0a3e OPHEHTUPOBKU B MHpE npodeccuii 1 mpodecCHOHAIBHBIX
Hpe)IHOLITCHI/II\/'I, C y4€TOM YCTOI\/’ILII/IBI)IX IMMO3HAaBAaTCIIbHBIX NHTECPCCOB;

® (GopMHUpOBaTh IETOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMECHHOMY
YPOBHIO pa3BUTHsI HAyKU M OOLIIECTBEHHOW MPAKTUKHU, YUUTHIBAIOIINE COLIUATBHOE,
KyJBTYPHOE, SI3IKOBOE, TYXOBHOE€ MHOT000pa3ne COBPEMEHHOTO MHPA;

[ q)OpMI/IpOBaTI) KOMMYHHKATUBHYIO KOMIICTCHTHOCTD B O6HICHI/II/I " COTPYAHHUYCCTBEC
CO CBEPCTHHKAMH, JCTHMH CTApILIETo U MJIAJIIETO BO3pacTa, B3POCIBIMH B IIpOLIECCe

O6pa3OBaTeJ'ILHOI71, yqe6H0-I/ICCJ'IG,[[OBaTeJ'IBCKOI‘/’I, TBOp‘lCCKOﬁ U APpYTrux BUAOB ACATCIIBHOCTH.

1.3. Coaep:xanmne mporpamMmmbl

Monyas 0. Kak 3annmMarbest Ha OcHOBHOM Kypce?

Teopusi: Moy TOCBAIIEH 3HAKOMCTBY YYEHHKA C KYPCOM U C OCHOBAaMH OOyUEHHS.

IIpakTuka: —

Monyas 1. O0mas xumust

Teopml: B JaHHOM MOAYJIC U3YyUartOTCA OCHOBOIIOJAraromnue TCMbl B XUMUH, TAKHUC KaK:
CTPOCHHUC aToMa, HCXB, THUIIBI XUMHYECKOMN CBsA3HU, BAJICHTHOCTD M CTCIICHb OKHMCJICHU.

IIpakTuka: [IpakTrka HampaBiieHa Ha perieHue nepsbix 6 3aganuit KUM OI'D.

Monyas 2. Heoprannueckasi XumMusi

Teopusi: laHHBII MOTY/TH TIOCBSAIIEH YIITyOJICHUIO B CIIEIM(PUKY HEOPTaHUISCKON XUMHUH.

HSy‘laeTCH KHaCCH(bHKaHHH HOMCHKIJIaTypa BCIICCTB U peaKHHﬁ, pC€aKuu HOHHOT'O oOMeHa 1



OKHUCJIIMTCIIbHO BOCCTAHOBHUTCIIbHBIC PCAKIIUH. 3aKJ'IaI[LIBaCTCH baza JJIA z[anLHefImero
HU3YyUCHUA XUMHUYCCKUX CBOMCTB.

IIpakTuka: [IpakTka HarpaBieHa Ha penienue 3ananui 7, 11, 13—15 KM OI'D.

Mopyas 3. O0mue XuMu4eCKHe CBOMCTBA

Teopusi: B ntanHOM MOJyJie M3y4ar0TCsl 00IIMe XMMUYECKHE CBOMCTBA JIJIST KaXKII0TO U3
OCHOBHBIX KJIACCOB B HEOpPraHUYECKOi XUMuUU. Takke B MOAyIle pa30oUparoTCcsl KaueCTBEHHBIE
peaKI_II/II/I Ha pa3JII/I‘-IHBIe BCIICCTBA U NOHEI.

IIpakTuka: [IpakTrka HanpaBieHa Ha pemienue 3aganuit 8—10, 12, 17, 21 KM OI'D.

Monayasb 4. XumMu4yeckue 3a1aum

Teopusi: B aTom Moyse yuuMcs pemarh 3a7a4i Ha KOJTUYECTBO BEIIECTBA 1 MACCOBYIO
nomo, pemaem 3aganus Nel8, 19 u 22 uz KUM OI'D.

IIpakTuka: [IpakTrka HampaBiieHa Ha penieHue 3aganuit 18, 19, 22 KUM OI'D.

Monyab 5. Xumusi 3J1eMeHTOB

Teopusi: Jlanubiii MOIY/Ib HaIpaBlIeH HA U3YUYEHHE CIIEUM(UKH MPOCTHIX BELIECTB, UX
(bU3MYECKUX U XUMUYECKUX CBOMCTB, a TAK)Ke TOBTOPEHUS OOIINX CBOMCTB Ha MIpUMeEpe
KOHKPETHBIX COEAMHEHUH 3JIEMEHTOB.

IIpakTuka: [IpakTrka HampasiieHa Ha perienue 3aganuii 8—10, 12, 17, 21 KM OI'D.

Monpyab 6. Xumus 4 :KU3Hb

Teopusi: B nanHOM Moysie pa30ouparoTcs METONbI Pa0OThI ¢ XUMUYECKUMU BEIIECTBAMHM IS
WX pa3leJICHUs /UM MTPOBEICHUS XUMHUUECKHUX IKCIICPUMEHTOB B paMKax paOOThI B
naboparopuu. Taxxke B Moaylie pa3ouparoTcsi 6a30BbIe MpaBuia 1Mo padoTe C BeIeCTBaMU B
OBITY.

IMpaxkTuka: [IpakTtuka HanpaBieHa Ha pemienue 3aaanuii 16 u 23 KM OI'D.

Monyas 7. Oprannveckass XMMHsA

Teopusi: B nanHOM MOylIe U3y4arOTCs OCHOBHBIE ITOJIOKEHUS OPraHUYECKON XUMHUU U
CBOKCTBA BaKHEUILMX MMPEICTABUTENEH JAaHHOTO pa3ieiia.
IIpakTuka: [IpakTrka HanpaBieHa Ha PEIICHUE HETUIIOBBIX 3aJaHUM IO OPTaHUYECKON

XHUMMHHU.



Monyas 8. D dexTuBHAS MOATOTOBKA

Teopusi: B nanHOM Mozysie pa3duparoTcs pa3iudHble COBETHI MO MOATOTOBKE U MOMOIIN
Y4EHHUKaM B CO3/1aHUH 3(P(PEKTUBHBIX YCIOBUN MOATOTOBKH, a TAK)KE YMEHBIICHHUIO CTpecca
nepes SK3aMeHaMu.

IMpaxkTuka: [IpakTuka HanpaBieHa Ha peleHne Beex 3aaanuii KM OI'D.

Monyas 9. IIpoOHbIit BapuaHT

Teopusi: —

IIpakTuka: [IpakTrka HarpaBiieHa Ha 3aKkperuieHue Beex 3aganuii KUM OI'D.
KonTpoJs

JlomalHue 3ajaHus, IpoOHbIE BAPUAHTHI.

1.4. Ilnannpyemble pe3yIbTaThbl

HJIaHI/IpyeMLIC PE3yabTaThl — COBOKYIMHOCTH MCTAIIPCAMCTHBIX U IMPEAMCTHBIX

KOMIETEHITUH, MpUoOpeTaeMbIX 00ydaroIMMHUCs B X01e ocBoeHus [IporpaMmel.
1.4.1. JIMYHOCTHBIE Pe3yJabTAThI:

OOy4aroIUiCs CMOXKET:

® BOCIIUTHIBATH YBAKHUTCIBHOC U OTBCTCTBCHHOC OTHOLICHUC K CBOCMY OCO3HAHHOMY
BBIOODY;

® (OopMHPOBaTh BHYTPEHHIOIO MTO3UINIO 00YUYAIONIETOCs Ha YPOBHE MOJIOKHUTEIBHOTO
OTHOIIIEHUS K y4eOHOU JAesITeIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CAaMOPa3BUTHIO,
camM0o00pa30BaHHIO, CAMOBBIPAKEHHUIO U CaMOpeaIU3allny;

® OpUEHTHPOBATh 00yUaIOIUXCsl HA TOHUMaHUE PUYMH ycrexa B y4eOHOoM
JeSITeTbHOCTH, OTBETCTBEHHOE OTHOIIIEHHE K MPOIECCY B PE3YJIbTaTy CBOCH
JESITeIbHOCTH, B TOM YHCIIE Ha CAMOAHAJIU3 U CAMOKOHTPOJIIb pe3ysIbTara, Ha aHaJIN3
COOTBETCTBHSI PE3YyJIbTAaTOB TPEOOBAHUSAM ITOCTaBIEHHON Y4eOHOU 11eNu;

® pa3BUBaTh OCO3HAHHOCTH BHIOOpA U MOCTPOEHUSI MHANBHUAYAIbHON TPaeKTOPUU
oOpasoBaHus Ha 0a3e OPUESHTUPOBKU B MHUpe Tipodeccuii u mpodeccnoHambHBIX

Hpe,HHOqTCHHﬁ, C y4C€TOM YCTOﬁqHBBIX IMO3HABATCJIbHBIX HHTCPECOB;
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® (hopMHpPOBaTh LIEIOCTHOE MUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyKU M OOILIIECTBEHHOW MPAKTUKHU, YYUTHIBAIOIINE COLIUATBHOE,
KyJIBTYpPHOE, SI3BIKOBOE, TYXOBHOE MHOT000pa3ne COBPEMEHHOTO MHPA;

® (hopMUPOBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTh B OOLIEHUH U COTPYIHUYECTBE
CO CBEpCTHHMKAMH, JIE€ThbMH CTapLIETO M MJIAJIIIEr0 BO3pacTa, B3pOCIbIMU B IIPOLIECCE

O6pa30BaTCHLHOﬁ, yqe6H0-HCCHCHOBaTeHBCKOﬁ, TBOp‘-ICCKOfI U APYTrux BUAOB ACATCIIBHOCTH.

1.4.2. MeranpeaMeTHbIe pe3y/bTaThI:

VYuyarmuecs CMOTyYT:

® pa3BUBaTh y 00y4aroIMUXCsl CIIOCOOHOCTh CAMOCTOSITENILHO CTAaBUTh yUEOHbBIE 1IEIIH,
(bopMyTUpOBaTh 331241, a TAKXKE MOJICPKUBATh MHTEPEC U MOTUBAIIHIO K MTO3HAHHUIO.

® Pa3BMBATh JOTMUECKOE U KPUTHUECKOE MBILICHHE, YMEHHE aHAJIN3UPOBATh,
KJIaCCU(UIIUPOBATH, BBISBIATH 3aKOHOMEPHOCTH U CTPOUTH apIyMEHTUPOBaHHbIE BHIBObI.

e GpopmupoBaTh yMeHue 3(h(HEKTUBHO MPUMEHSTh 3HAHUS M HABBIKH IS PELICHUS
y4eOHBIX 3aj1a4, BKITI0Uasi HECTaHIAPTHBIE CUTYAIHH.

® Pa3BMBaTh SMOLIMOHAJIbHbBIN UHTEIJIEKT, HABBIKM KOMaH/IHOW PabOThl, yMEHHE
JI0TOBapUBAaThCs, peliaTh KOH(IUKTBI U apIyMEHTHPOBATh CBOIO MO3UIIMIO.

® CrIocoOCTBOBATh Pa3BUTHIO YHHBEPCAIBHBIX HaBBIKOB X XI Beka, TaKUX Kak
CaMOOpTaHu3aIsl, KOMMYHHUKAITUS U KOOTIEPAIIHS.

® TIOBBIIIATH YPOBEHH MU(PPOBON IPAaMOTHOCTH, 00y4daTh 3P(HEKTHBHOMY

ncnonb3oBannio KT 1 monckoBeIX CUCTEM, a TAKIKC pa3BUBATb MCANAKOMIICTCHIINU.

1.4.3. IIpenmeTHBIE pe3yabTaThl:

VYyamuecs cMOryT:

® y3HaThb OCHOBBI TEOPETUYECKON XUMHUH;

® y3HaTh IPEAMET XUMMUH, MECTO XUMHUU B €CTECTBO3HAHUU;

® y3HATh BAKHEUIINE XUMUYECKUE ITOHATHS;

® y3HaTh OCHOBHBIE THUIIbl PEAKLIMI B HEOPTAaHUYECKOW U OPraHUYECKON XUMUH;

® Hay4yWThCcs MNPUMEHATh nepuonuyeckuid 3akoH J[.M. MenneneeBa, Tta0muiry
pacTBOPUMOCTH U PSJl AKTUBHOCTH METAJIJIIOB;

® HAYYUTHCA paCCUUTHIBATH MAaCCOBYIO JOJIKO DJICMCHTA B COCTUHCHNU,
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® Yy3HAaTh OCHOBHBIE TEOPHMHM XUMHHU: CTPOCHHUS aTOMa, XHWMHUYECKOH CBSI3H,
AIEKTPOIUTHYECKOH JUCCOUALINH, CTPOCHHSI OPTaHMUYECKUX COCTUHEHUIA;

® y3HaTh KJacCU(UKAIMIO W HOMEHKIATypy HEOPraHHYeCKUX W OPraHUYeCKHUX
COCIMHEHHII;

® y3HaTh BEUIECTBA M MAaTePHAJIbl, IIMPOKO HCIIOIb3yEMbIE B IPAKTHKE;

® y3HaTh crenu(pUKy HOPMATUBHBIX aKTOB U KOHTPOJIbHO-H3MEPUTEITBHBIX
MarepuanoB Ha OI'D o xumumu.

® OBJIAACTH OCHOBHBIMU XUMHUUYECCKUMU ITOHATUIMU U }Ie(bI/IHI/IHI/IHMI/I;

® OBJIAIETh XUMUYECKOH KOMITCTEHIMEH BBIITYCKHUKOB MIPU BHIIOIHEHUHU yacTu C
9K3aMEHAIIMOHHOW PabOTHI.

® OBJIaJIETh MPOYHOM 0a301 YMEHHI 10 CUCTEMAaTH3alUU Pa3HOOOPa3HOM

XUMUYECKON HHPOPMAIIUH.

Paznen 2. Kommieke oprann3anoOHHO-IIEJArOrH4eCKUX YCJI0BUH

2.1. KanennapHslii yueOHblIii rpaduk

Kanennapusriii yaeOHbIl rpaduk cOCTaBIEH ¢ y4€TOM MHCHUIH YYaCTHUKOB
o0pa3oBaTeIbHBIX OTHOUICHHUI U ONpeIeNsieT NaThl Hayaiaa U OKOHYAaHUS U
MPOJIOJDKUTENIBHOCTD 00YYEeHHUs IO IPOTpaMMe.

Jlara Hauana kypca — 1 ceHTs0ps1.

Jlara okoH4aHMs Kypca — 15 mast.

Kanennapusiii yueOnsii rpaduk npeacrasieH B [Ipunoxkenun 1.

2.2. YcaoBus peaju3alu NporpaMmbl

2.2.1. MarepuajibHO-TEXHUYECKOE o0ecrneuyeHue

[To ampecy mecta HaxoxaeHus opranuzauu (420015, Pecniyonuka Tarapcran, r
Kazans, yn.lorons, 1. 3A, stax 3, noment. 1019) o6opynoBanbsl HEOOXOAUMBIMU
TEXHUYSCKUMH CPEJCTBAMU pabovre MecTa MpernoaBaTesiei, a IMUHUCTPATUBHOTO U

TCXHUYCCKOI'O IIEPCOHAJIA, IIPOBCACH BLICOKOCKOpOCTHOI;'I KOpHOpaTI/IBHHﬁ HHTCPHCT.

TpeGOBaHI/Iﬂ K MUHUMAJIbHOMY MaTE€PHAIBbHO-TEXHUYIECCKOMY odecneuyeHnIo

[Ipu ocBoeHUYM yueOHOTO MaTeprasa MOCPEICTBOM IEKTPOHHON HH(POPMAIIMOHHO-
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o0Opa3oBaTebHON Cpeabl OpraHu3alus JOBOAMT JI0 TMOCTyHamoIux HHPopMaIu 00
00513aHHOCTSIX OOYYarOIIMXCs TPU OCBOCHHUH MPOTPAMMBI UCTIONIH30BATh CBOM MEePCOHATBHBIN
KOMITBIOTEP/HOYTOYK C TOCTYIIOM K ceTH «IHTEepHET» B COOTBETCTBUU C PEKOMEHIOBAHHBIMU
TEXHUYECKUMH ITapaMeTPaMu:

— cucTema — 2-aJiepHbli npoueccop, 4 I'b qoctynHo# namsTu;

— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;

— BeO-Opaysepsl — Edge, Apple Safari, Google Chrome, SIunexc bpaysep;

— HAJIMYKME YCTAHOBJIEHHOTO (iemi-tuieepa B BeO Opaysepe;

— CKOpOCTh focTyma kK cetn «MHTepHe™ — He MeHee 750 kbuTt/cek;

— HaJIN4Hue 3ByKOBOI>i KapThI;

2.2.2. UupopmanoHHOE obecedeHne

DOyHKIHOHMPOBAHME YICKTPOHHOI HHPOPMAIMOHHO-00PAa30BaTeJIbLHOM Cpeabl:
Peanu3anust mporpamMmbl  00ECIIEUMBACTCS JOCTYNOM KaXKJIOTO OOydaromerocs K
y4eOHO-METOJJUYECKUM MaTepuaiaM - TEeKCTOBOH, rpaduyeckoid, ayano-, BuaeonHpopmanuu
mo mporpamme 4depes ceth «MHTEepHET» B peknme 24 yaca B CyTKH 7 JHEW B Henenio 0e3
yueTa 00beMOB MOTpedasieMoro Tpaduka 3a HCKIIOYEHHEM MEpepbIBOB Il MPOBEACHUS
HEOOXOIMMBIX PEMOHTHBIX W MPOPUIAKTHUECKUX paboT MmpHu 0OecredeHUH COBOKYITHOU
JOCTYIIHOCTH YCJIYT TIOCPEACTBOM PETUCTPALlMM M MPEJOCTABICHUS WHIUBUIYaJIbHBIX

JIOTWHA U TapoJis 00yJaronumcs K o0pa3oBarenbHOl Tuiardopme https://umschool.net.

JUist yCTaHOBJIEHUS MOATMHHOCTH JIMYHOCTH (MACHTU(UKALIMN) 00ydaroLIerocs, BceM
o0y4arolMes, 3aperuCTPUPOBAHHBIM Ha 00pa3oBaTeNnbHON 1aTdopme
https://umschool.net, mpricBanBarOTCsl yHUKaJIbHbIE UMEHA — UACHTU()UKATOPHI.
Nnentnukaropom o0yqaromerocs sBiseTcs JOTWH MOJIb30BATENs, IBISIOIUICS JINIHBIM
3NIEKTPOHHBIM MOYTOBBIM aapecoM. OH npusszan Kk DMO obyuaromerocs. J{ms
ayTeHTU(HUKAIUN 00yYaloLIerocs UCTIONb3yeTcs aTpUOyTUBHBINA UIEHTH(PHUKATOD —

YHUKAJIBHBIN NIapOJIb.
2.2.3. KaapoBoe ob0ecnieueHue nporpaMmbI:

OpraHnsauI/m, OCYyHICCTBJIAIOIIasA 06p330BaTeJ'IBHy10 ACATCIIBHOCTD, PCAIN3YyroNiasn
JAOIIOJITHUTCIIBHBIC 06H_[606pa30BaTCJIBHLIe mporpaMmaI - JOIIOJITHUTCIIbHBIC

o0IIepa3BUBAIOIINE MPOTPAMMBI, YKOMIUIEKTOBaHA KBAaJTU(HUIIMPOBAHHBIMU  KaJIpaMHu.
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VYpoBeHb KBanH(UKAIMK PAOOTHHUKOB OpraHU3allMd, OCYIIECTBISIONIEH 00pa3oBaTeiIbHYIO
NEeSTeNbHOCTh, peaTu3ylollel TOMONHUTEIbHBIE 00IIe00pa3oBaTebHbIE MPOrPAMMBI  —
JIOTIOJTHUTENbHBIE OOIIepa3BUBAIOIINE TPOTPAMMBI, COOTBETCTBYET KBaJTH(PUKAITMOHHBIM

XapaKTCpUCTUKaAM I10 COOTBCTCTBYIOHIGIZ JOJIKHOCTH.

TpeboBanus k kBanmudukanuu I[lemarora MOMOTHUTEIHLHOTO OOpa30BaHMS: BBICIIEE
npodeccruoHanbHOE 00pa3oBaHuE WK CpeaHee npodeccuonaIbHoe 00pazoBaHue B 00IaCTH,
COOTBETCTBYIOUICH NPOPHUII0 KpPYKKa, CEKLUH, CTYIUH, KIyOHOTO M HHOTO JIETCKOTO
oObenuHEeHUsT 0e3 TpeAbsBICHUS TpeOOBaHWI K CTaxy paboTel, MO0 BHICIIEE
npodeccuoHanibHOe 00pa3oBaHUE WM cpefaHee NpodeccuoHabHOE 00pa3oBaHUE U
JOTIOJIHUTENbHOE TpodeccHoHallbHOe 00pa3oBaHue Mo HampapieHuio "OOpa3oBaHue U

nenaroruka” 6e3 npenbsBiIeHUs TPeOOBaHUN K CTaXKy paOOTHI.
2.3. ®opMBbI KOHTPOJISI K ATTECTALUM

[Ipu npoBenenuu 3ausaTHil Ha moptaie https://umschool.net B popmare 3anaruit oOparHas

CBA3b PCAIU3YCTCA UCPEC3!:

® O6U_ICHI/IC MMoCpPpECACTBOM MHTCPAKTHUBHOTO 4aTa,

® DCIICHHA MHTCPAKTHUBHBIX 3a4a4.

B nmporpamme mipenctaBieHsl cieayromue GopMbl aTTeCTALUU:

® TeKYU.IPIfI KOHTPOJIb YCTICBACMOCTHU Y€PEC3 BHIITOJHCHUC JOMAIITHUX 32[)13.HPII>1;

® [I0XTAIHBIN KOHTPOJIb YCIIEBAEMOCTH Yepe3 BHIMOJHEHUE TPOOHBIX BAPUAHTOB.
B nomamntame 3amaHus BXOIAT:

® 3371aHUs 110 KypCy Pa3IUdHOTO YPOBHS CIOKHOCTU C aBTOMAaTUYECKON TPOBEPKOH:
3aJlaHus THIA «BBIOOP OJHOTO OTBETA U3 HECKOIBKHX)», «BRIOOP HECKOIBKUX OTBETOB U3
HECKOJIBKHUX », «COOTHECEHHE MHOXKECTBY», «TEKCT C MPOITYCKaMI», «I10JI€ BBO/IA» U PYUHOU

IIPOBEPKOM: 3aJaHUsI BTOPOM YacTH 3K3aMeHa.
B npoGHbie BapraHThI BXOJAT:

® 3a1aHUs 110 HpOfII[GHHOMy pa3acity TEM Kypca pa3JIMdHOro ypoBH:A CJIO0XKHOCTH C

ABTOMAaTUYECKOM U PyYHOH IIPOBEPKOM.
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2.3.1 OneHo4YHbIe MATEPUAJIBI

IIpuMepHBbIH NepedyeHb 32 aHUi U1 NPOBeAeHU TEKYIIero U Mo3TalmHoro KOHTPOJIs:
1. Kakue nBa yTBEpXkAE€HUS SBISAIOTCS BEPHBIMU JUISl XapaKTEPUCTUKU CEPbl U HEBEPHBIMU

JUIS XapaKTePUCTUKH aproHa?

1) DnexTpoHbI B aTOME PACIOI0KEHbI Ha TPEX ANIEKTPOHHBIX CIIOSX.

2) Xumudeckuii a7eMeHT o0pa3yeT JieTyuee BOJOpOIHOE coennuenue suaa H20.
3) DieMeHT UMEEeT 3alloTHEHHbBI BHEITHUN CITOH.

4) XUMHUYECKUH AIIEMEHT UMEET BAJICHTHBIX 3JIEKTPOHOB

5) CooTBeTCTBYyIOIIEE MPOCTOE BEIIECTBO MPH H. Y. SIBISETCS Ta30M.

Sanuimm HOMCpa BbI6paHHBIX OTBCTOB B IIOPAAKEC BO3paCTaHUA 0e3 3HaKOB NIpCIIMHAaHUs.

2. B u30BITOK cepHOi KuciaoThl puiwm 208 T pacTBopa XJjopuaa dapus ¢ MacCOBOM JONICH
10%. Beruuciaure Maccy obpa3zoBaBuIerocst ocajaka (B rpaMmax).

B orBere 3amummTe ypaBHEHHE pPEaKIMHM, O KOTOPOH HIET pe4b B YCJIOBUHU 3ajJa4yd, U
IMPpUBCIAUTE BCC HCOGXOI[I/IMLIC BbIYUCIICHUSA (yKaSLIBaI‘/’ITC CAVHUIIBI U3MCPCHHA HCKOMBIX

(U3NYECKUX BEIUYHH).

3. Pacnonoxure JAHHBIC XUMHWYCCKUEC DJICMCHTHI.
)C 2)Li 3)0
B HOpSIIIKC YMGHI)IHCHI/ISI nux C-)JIGKTpOOTpI/IIIaTeJ'H)HOCTI/I.

Sanummre HOMEpaA 3JIEMCHTOB B COOTBCTCTBYIOIIEM ITOPAIKE.

4. ®ocdar maraus — xumuueckoe coemuHenue Mg3(PO4)2, ucronb3yercss B KauyecTBe
MUIIEBON T00AaBKU KaK PErylsaTOp KUCIOTHOCTH, MPEMSTCTBYET CICKUBAHUIO U KOMKOBAHHUIO

CBIITYYUX BCIUICCTB.

BrruucnuTe B mpolieHTax MacCoBYIO JIOJIIO KUCTOpoaa B pocdare Maraus. 3auIIuTe YUCIIO C

TOYHOCTBIO JO LECIIbIX.

5. ®@ochar marnus — xumudeckoe coeaunenne Mg3(PO4)2, ucnonbdyercs B KauecTBe
MUILNEBOM JT00aBKH KaK PETyJSTOp KUCIOTHOCTH, MPETATCTBYET CICKHBAHUIO U KOMKOBAaHHUIO

CBIITYYHUX BCIICCTB.
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JUis IpUroToBiIeHHUsT OJHOW MapTHM KoHcepBOoB HeoOxonumo 10 r ¢ocdara marnus. Kakas
Macca (B rpaMmax) KUCJIOpoJa COACPKUTCS B MopIuM docdara MarHus JUIst AEBIATH MapTU

KOHCEPBOB? 3aMUIINTE YUCIIO C TOYHOCTHIO JI0 LEIBIX.

6. Vcrnonb3yst MeTon slEeKTpOHHOro OanaHca, paccTaBbTe KO3(pPHUIMEHTHI B ypaBHEHHU
peaxiuu, cxema KOTopoii:
KMnO, + HCIl = MnCl, + Cl, + KCI + H,O

Onpez[eJmTe OKHCJIHUTECIIb U BOCCTAHOBUTCIIb.

7. Jlan pacTBOp XJIOpWIa AIIOMUHUS, a Takke HaOOp CIEeIyIOIIMX PEaKTHBOB: PACTBOPHI
MepOKCHIa BOIOPOAA, THIPOKcHaa Hatpus, cynbdara xkenesa(ll), docdara kamus, cynbdara
aMMOHHSIL.

Hcnonb3ysl TONBKO pPEAKTUBBI W3 MPHBEICHHOTO IIEPEYHS, 3alHIIUTe MOJICKYISIPHBIC
ypaBHEHHUs [BYX pEaKIuil, KOTOpPBHIE XapaKTepU3YIOT XUMHUYECKHE CBOMCTBAa XJIOpHUAA

AJIFIOMUHUS, U YKAKUTC IIPU3HAKU UX TPOTCKAHUS.

8. Jlan pactBop OpoMuma Gapus, a Takke HaOOp CIEIYIONIUX PEAKTUBOB: BOAHBIE PACTBOPHI
HUTpaTa Kajaus, XJIOpUJIa JUTHS, HUTpaTa cepedpa, cyiabdara Kaaus U COMITHOU KUCIIOTHI.

Hcnone3yst TONBKO peakTHBBl W3 MPUBEAEHHOIO TEPEUHs, 3alUIIUuTe MOJEKYISIpHbIE
ypaBHEHHUSI JIByX PEaKIIHil, KOTOpPbIE XapaKTepU3yIOT XUMHUECKUE CBOMCTBa Opomuia Oapus,
U YK@XUTe MPU3HAKU MX MPOTEeKaHUs (HAIWYMe/OTCYTCTBHE 3alaxa y rasa, I[BET OCajKa UIu

pacTBopa).

9. Haiigure o6bem rasa (mpH H. y.), KOTOPBINA BRIIEIWICS TpU 00paboTKe n30bITKa KapOoHaTa
kanus 365 T 10%-Horo pacTBopa COJMSTHON KUCIIOTHI.

B otBeTre 3amummmTe ypaBHEHHE pEeaKkIHMH, O KOTOPOW HAET pedb B YCJIOBUM 3aladd, U
NpUBEIUTE BCE HEOOXOAMMBIC BBIUUCICHUS (YKa3bplBaiiTe €IMHMIBI W3MEPEHHS HCKOMBIX

(bU3MYECKHUX BEIUYUH).

10. HMcnone3ys MeToi 3JEKTPOHHOTO OanaHca, paccTaBbre KOA(PQPHUIMEHTH B ypaBHEHHUU
pEeaKIHM, cXeMa KOTOPOM:
HBr + KMnO, = Br, + MnBr, + KBr + H,0O

OnpezleJmTe OKHCIIUTEIIb U BOCCTAHOBUTCIIb.

2.4. MeTogu4ecKkue MaTepuaJibl
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MeToauueckoe odecredeHne MPOrPaMMbl BKIIIOYAET:

— 3aHATHS, pa3MelIeHHbIe Ha 0Opa3oBaTenbHON Tatgopme https://umschool.net;

— NPAKTUYCCKUC 3alaHNA, OLICHOYHBIC MAaTCpUaJibl I1O HpOMe)KYTOqHOﬁ arrecranuu,
pa3MeIeHHbIE Ha aIaTUBHOW 00pa3oBarenbHOl Tuiardopme https://umschool.net;
— METOMWYECKHe TOCOOMs JUIsl CaMOCTOSTENBHOM MPOpPadOTKM TEeM MpPOTPaMMBEI,

PacCIIOJIOKCHHBIC Ha aJanTUBHOMN 06p330BaTCJ'IBHOI7I nnaT(bopMe.

Ilo PEIICHHUIO ITPEIoaaBaTeyid MOT'yT OBITH MCITOJIL30BaHbI MHEIE y‘Ie6HI>Ie U MCTOAUYCCKHUC
Marcpuaibl, COOTBETCTBYIOIIUC Tpe6OBaHI/I$IM obecrneyeHus I/IH(l)OpMaI_II/IOHHOI‘/'I
0€30IMacHOCTH 06yqalou11/1xc;1 (nepequL COOTBCTCTBYIOIIUX MAaTCPUAJIOB U SJICKTPOHHBIX

o0pa3oBaTebHBIX PECYPCOB MpeacTapieH B [Ipunoxenun 2).
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IIpuioxkenue 1. Kanengapuo-y4yeOHblii rpadpux

/lara u Bpems YpoBennb KoJ1-Bo dopma
Ne dopma
NpoBeeHns ocBoenuss | HammeHoBaHMe TeMbl ITonpoOHoe onucanue 4yacoB (B aK. NPOBEePKH
nn 3aHATHSA
3aHATHSA TeMBbI yacax) 3HAHMH
Moayne 0. Moaynb NOCBSIIEH 3HAKOMCTBY YYEHHKA C KYpcOM M ¢ OCHOBaMU O0yUYEHUSI.
Kak BbIKaTh MakcuMyMm
1. Cents6pb Teopus bazoBblii 3HAKOMCTBO yYE€HHKA C COACP)KaHUEM Kypca. 0.1 —
13 OCHOBHOTO Kypca?
Monyne 1. O0mas xumust
BBenenue B xumuio. BaxkHele XMuMU4eCKHe
MOHSTHS: BEILIECTBO, XUMUYECKUI 3JIEMEHT, aToOM,
CoBMmelieHH XuMu4eckue eMeHTsl | Moiiekyna. [IpocTsie u cioxHble BeuiecTBa. Cmecu.
2. CeHts0pb bazoBbrit 1.7 A3
I (T+10) U BEILIECTBA ATOMHO-MOJEKYJIIpHAsl TEOPHUsl. 3aKOH COXPAHEHUs
Macchl Beniects. [lepuonnueckuii 3akon 1. U.
Menneneesa. Pemennie KUM OI'D Ne 1.
Crpoenue Bemiecta. CTpoeHue aToMa Ha MOJEIHN
Crpoenue aroma.
CoBmMmenieHH bopa. IIpoToHBI, HEUTPOHBI, HIIEKTPOHBI.
3. CeHts0pb bazoBbrit ONeKTpOHHBIE 1.9 A3
Bl (T+T0) Pacnipenenenre 37€KTPOHOB 1O YHEPTETUIECKUM
KOH(UTYpaIuu

YPOBHSIM aTOMOB TepBbIX 20 XUMHYECKUX
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aneMeHTOB. CTpOEHHE IEKTPOHHBIX 000JI0YEK.

ATOMHas 371€KTpOHHas OpOUTalb. DIIEKTPOHHAS
KOH(Urypauus aroma. DJIeKTpOHHO-Trpadudeckas
cxeMa. [IpuHIUI HauMEHbIIEH YHEPTUH, ITPABUIIO

Xynaa u npunuun Iaynu. Pemenne KM OI'D Ne 2.

[Teproguyeckuii 3ak0OH KaK OCHOBOITOJIAr Ak
3aKkoH XumMuu. Puzndeckuii cMmbici [lepuoguyeckoro

3akoHa /.M. Menneneesa. [ pynnel u nepuoas!.

CoemenieHH . Tabnuna Meunneieesa.
CeHnTs0pb ba3oBbIi1 I'panuna paszneneHus METAINIOB U HEMETAJUIOB. 1.2 A3
blif (T-+11) I[TepromMIEeCKuii 3aK0H .
[TpuumHBI 1 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
3JIEMEHTOB U UX COEIUHEHUH 110 MeproiaM U
rpyImnmnam.
3akperuienue Marepuana no Ilepuonnueckomy
[Tpaktuka | Tabnuna 3akoHy u Ilepuonnyeckoii cucteMe XMUMUYECKUX
CeHts0pb [TpaxTuka bazoBbrit Menneneesa u anemenToB [1. . Menneneesa. Pemenue 1.6 13
MEepUOANYECCKUH 3aKOH | MPaKTUYECKHUX 3aJaHuid, B TOM yucie 3aaanuii KM
OI'D Ne 3.
THUIBI XUMHUYECKOH CBA3U. XaPAKTEPUCTUKA CBSI3EH.
CoBMmenieHH )
CeHTs0pb bazoBbiii | Tunel xumMuueckoil cBsi3u KoBasieHTHas cBs3b, €€ pa3HOBUIHOCTH U 1.3 A3
Bl (T+10)

MeXaHU3MbI 00pa3oBaHus (OOMEHHBIN 1
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JIOHOPHO-aKUenTOpHbIN). loHHas CBs3b.

Merannnueckas cBA3b.

CeHTs0pb

IIpakTuka

bazosriit

[TpaxTuka | Turmsr

XHUMHYECKON CBSI3HU

3aerHJ'IeHI/IC Martepualia o XuMH4Y€CKUM CBA35AM.
Pemienune MPAKTHYCCKUX 3a,[[aHPIfI, B TOM 4YHUCJIC

3aganuii KUM OI'D Ne 5.

1.5

A3

CeHTs0pb

CoBMelleHH

bIH (T-+11)

bazosniit

CreneHb OKUCICHUA

CrerneHb OKHCIICHUSI XUMUYECKUX JIEMEHTOB.
[IpaBuna onpenenenus BbICIIENH U HU3LIEN CTETIEHU
OKUCJICHUS JJI1 METaNIOB ¥ HeMeTasuioB. OcoObie
ciydau Juis propa, KUCIOpOAa, BOIOPOA.
XapakTepHbIE CTENEHU OKUCIECHUS METAJIJIOB U
HEMETAJIJIOB B CIIOKHBIX COeTMHEHUSIX. CBS3b C

3apsa0M aToMa.

1.2

A3

Cents6pb

CoBMelieHd

Bl (T+10)

bazoBrrit

BanentHOCTh

BaneHTHOCTh XUMHUYECKUX DJIEMEHTOB. BaneHTHBIE
ANIEKTPOHBI B OCHOBHOM U BO30YXIEHHOM
COCTOSIHMSIX aToMa. Beiciias M HU3IIask BAJICHTHOCTb.
3aKOHOMEPHOCTH U3MEHEHHUs BAJICHTHOCTH I10
nepuoanyeckon cucreme. [Ipomexyrounas
BaJICHTHOCTb. BaJIeHTHBIE BO3MOXHOCTH KUCJIOPOAA,

azora, hropa. OcoOble cirydan 00pa30BaHUS BBICIICH

13
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BAJICHTHOCTH KHCJIOPOJa U a30Ta B COCANHCHUAX C

y4acTUuEM JOHOPHO-AKICIITOPHOIO MCXaHHU3MaA.

10.

OkTs10pb

IIpakTuka

bazosriit

[IpakTuka | BanentHocts

n CTCIICHb OKHCIICHUA

O0600menne MaTepuaa 1mo Temam «BajaeHTHOCTBY,
«CreneHnp OKHUCIEHHS DIIEMEHTOBY . Pemenue

TunoBbIxX 3agauuii KM OI'D Ne 4.

1.6

A3

Monyns 2. Heopranuueckast Xumust

I1.

OKTs10pb

CoBMelleHH

Bl (T+10)

bazosniit

bunapubie coequHeHust

Omnpenenenne OMHAPHBIX coequHEHMH. OKCHUIBI U UX
kiaccudukanus, HomeHkiaarypa. [lpumepst
KHUCTIOTHBIX, OCHOBHBIX, aM(OTEPHBIX,
HEeCOoJIe0Opa3yoIINX U CMEIIAHHBIX OKCHIOB.
CpaBHeHI/Ie KHUCJIOTHEIX ¥ OCHOBHBIX CBOIICTB
okcuzioB. ['uapupl. XapakTepuCTUKA JIETYYUX
BOJIOPOAHBIX coeUHEeHHN. CpaBHEHUE KUCIOTHBIX U
OCHOBHBIX CBOMCTB JICTYYHX BOOAOPOAHBIX

COEIUHEHUN.

0.8

I3

12.

OkTs10pb

CoBMelleHH

Bl (T+10)

bazosriit

OCHOBaHI/Iﬂ, KHCJIOTHI U

amQoTepHbIe
THJIPOKCHIBI

Omnpenenenue «'uapokcuay. OOmas
XapaKTepUCTUKA THIPOKCHI0B. OCHOBaHUS U
KucnoThl. AMpoTepHbie ocHoBanus. [ToHsTHE

«AmdoTepHOCTEY. BecKuCIopoaHbIE KUCTOTHI.

Homenknarypa.

A3
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13.

OxTs16pb

CoBMelieHd

Bl (T+10)

ba3zosriit

Conu

Omnpenenenne «Commy. Knaccudukamnus coneii:
CpE€aHuC, KUCJIbIC, OCHOBHEIC, ,ZIBOI71HI)I€, CMCIIAHHBIC

1 KOMIIJICKCHBIC COJIN. HOMCHKJ'IaTypa COJIeH.

0.8

13

14.

OkTs10pB

[IpakTuka

bazosriit

[IpaxTuka |
Knaccudukarus

XUMHNYECKUX BCIIECTB

3aernJ1eHHe Marcepualia 1o KJ'IaCCI/I(I)I/IKaLII/II/I
HCOPTaHNYCCKUX BCIICCTB. HpI/IMeHeHI/Ie
IMOJTYyYCHHBIX 3HAHWI Ha PEIICHUHN NMPAKTHICCKUX

3agad. Pemenne KMIM OI'D Ne 7.

1.7

A3

15.

OxTs0pb

CoBMelteHH

Bl (T+10)

bazosniit

XUMUYECKNE PEAKIIUN

dusnueckrue 1 XUMUYECKHUE SIBICHHS. XUMHUYECKUE
ypaBHeHus. KoaddunuenTtsl. YeinoBus v mpu3HaKku
IIPOTEKAHUSI XUMUYECKUX

peakiuii. 3aKOH COXPaHEHHs MacChl BEIIECTB.
Knaccudukanus XuMU4eCcKIX peakiyii mo
Pa3IMYHBIM MPU3HAKAM: KOJIMYECTBY U COCTaBY
MCXOJTHBIX U MOJIyYE€HHBIX BEIIECTB, U3MEHEHUIO
CTEIICHEH OKMCIIEHUS aTOMOB XHUMHUYECKHX
3JICMCHTOB, ITOITIOIICHHUIO UJIX BBIACICHUIO 3Hepr nu,
10 arperaTHoMy COCTOSTHUIO.

0.9

A3

16.

OxTs16pb

IIpakTuka

ba3zosriit

[TpaxTuka | Xumuueckue

peakIuu

3akperuieHue Marepraia o XUuMUYECKUM PEaKLUsiM.
[Tomyyenue nomy4eHHbIX 3HAHUW HA PEIICHUHN
MpakTU4YecKkux 3ajad. [loBTopeHne nponIeHHOTo

Mmarepuana, pemienue KMM OI'D Ne6 u Nell.

1.7

13
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PacTBOpeHune kak GU3NKO-XUMHUECKUN TpoIIecC.
Knaccudukanus 31eKTpoIuTOB: HEAIEKTPOIIUTHI,
CoBMmeleHH OneKTponuTUIecKas CHJIbHBIE U CJ1a0ble 3JeKTPOIUTHI. Jlucconnanus
17. OkTs10pb basoBbIit 0.9 A3
bIi (T+11) JICCOIMAIUS KUCJIOT, 1ienouel u coneit. Ctynenyaras
nuccouuanus. KaTnoHsl 1 aHMOHBI. 3HAKOMCTBO €
TabMuIel pacCTBOPUMOCTH.
OmnpeneneHne KoIM4ecTBa MOJIb HOHOB TIPU
[IpakTuka
NEKTPOINTHYECKON TUCCOLUAIIMH CIOKHBIX
18. OkTs10pb [IpakTuka ba3oBbIit ONeKTpoIuTHYECKas 1.6 A3
BeulecTB. Pemenue npakrnyeckux 3aganuii KM
JUccoLralus
OI'D Ne 13.
Peakuuu noHHoro oOMeHa B pacTBOpax
IEKTPOJIUTOB. YCIIOBUS MPOTEKaHUs PEAKIIMHA
CoBMmeleHH Peakuuu noHHOrO
19. OxTs6pb bazoBblii nonHoro oomena. [Ipasuno beprome. 1.1 A3
bl (T+10) oOMeHa
KucnoTHo-0cHOBHBIE B3aUMOAEMCTBYSI B paCTBOpax.
[TonHOE U COKpalIEHHOE HOHHBIE YPAaBHEHUSI.
3aKperuieHue 3HaHuH 10 peakusiM HOHHOTO OOMeHa.
[Tpaktuka | Peakyu Pemienue npakTuyeckux 3aJjaHUi Ha HaMCaHUe
20. Hos6pb IIpakTuka ba3zoBslit 1.6 A3
MOHHOTO OOMeHa peaxifii HOHHOTOo 0OMEHa, PACCTAHOBKY
K03(UIMEHTOB B ypaBHEHNUH, HAITUCAHKE TIOJIHOTO U
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COKpAILEHHOIO HOHHOTO ypaBHeHus. Pemenne KMUM

OI'D Ne 14.

CYH_[HOCTB OKHCIIHUTCIBbHO-BOCCTAHOBUTCIBHBIX
peaKI_II/II‘/JL OcHOBHBIC IOHSATHSL: OKHCJICHUC,
BOCCTAaHOBJICHUEC, OKHUCIIUTCIIb, BOCCTAHOBUTCIIb.

MexXMOIIEKYISIpHBIE PEAKIIUH.

CoBmMmerieHH OKHCIUTENBHO-BOCCTAHO
21. Hos6pp bazoBblii BuyTtpuMonekynspubie peakuuu. Peakiuu 1.1 A3
Bl (T+10) BUTEJILHBIE PEAKITUN
JUCTIPONIOPIIMOHUPOBaHUs. Peakyu
KOHITPOIIOPIIMOHUPOBAHUS. DICKTPOHHBIN OasiaHC
MEX/1y OKHCIUTENIEM U BOoCcCTaHOBUTEIEM. Perenue
KUM OI'D Ne 11, 15.
[IpuMeHeHre Noay4YeHHbIX 3HaHUH 10
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIM PEAKIIUAM Ha
[IpaxTuka |
pemennu 3aganuii KUM OI'D Ne 20. PaccranoBka
22. Hos16pp [IpakTuka bazoBbiii [ OKHCIUTENBHO-BOCCTAHO 1.6 A3
K03(pPUIMEHTOB B ypaBHEHUH METOJIOM
BUTEJIbHBIC PEAKLIUU
3JIeKTpOHHOro Oananca. OnpeneneHue OKUCIUTENS U
BOCCTaHOBMTEJIS.
Monayns 3. O6mue XuMHIEeCKHEe CBONCTBA
CoBmMmenieHH XapakTepucTUKa U Omnpenenenne okcu10B. OOLIas XapaKTepUCTHKA
23. Hos16ps ba3oBbIit 1.2 3
bIi (T+1T1) MOJTyY€HUE OKCUJIOB | OKCUIOB, HOMEHKJIaTypa. OTIn4Yue OT MEPOKCUIOB U
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HaJIEepOKCUI0B. TpUBHaIbHbIE Ha3BaHUS HEKOTOPBIX
OKCHJIOB M UX NpuMeHeHue. OCHOBHBIE CITOCOOBI

MMOJIYYCHUA OKCHOOB.

OnpeﬂeneHI/Ie OCHOBHBIX OKCH/IOB. HpI/IMepH
OCHOBHBIX OKCUIOB U COOTBCTCTBYIOIIUC UM

OCHOBAaHUA. OKCI/II[I)I HICJIOYHBIX U

CoBMelieHH
24. Hos6pp bazoBblii OCHOBHBIE OKCHUJIBI IETIOYHO3EMENIBHBIX METAJUIOB. ATrperaTHbie 0.9 A3
Bl (T+10)
COCTOSTHUS M XapaKTepHbIe 0COOCHHOCTH, HEKOTOPBIX
OCHOBHBIX OKCHJIOB. XMMHUYECKHUE CBOMCTBA
OCHOBHBIX OKCH/IOB.
Omnpenenenre KUCIOTHBIX OKcU0B. [Ipumepnl
KHCJIOTHBIX OKCUJI0OB U COOTBETCTBYIOIIUE UM
CoBMelleHH
25. Hos6pb ba3zoBslit KucnorHele okcuabl KHMCJIOTBI. ATperaTHbl€ COCTOSIHUSL U XapaKTEPHbIE 0.9 A3
bl (T+10)
0COOEHHOCTH HEKOTOPBIX KUCIOTHBIX OKCHJIOB.
XUMHYECKHUE CBOMCTBA KUCITOTHBIX OKCHJIOB.
3akperieHUe MOJTYYEHHbBIX 3HAHUM 110 OCHOBHBIM U
[Tpaktuka | OKCUIBI:
26. Hos6pb [IpakTuka bazoBbiii KHUCJIOTHBIM OKCHiaM Ha npaktuke. Pemenune KM 1.6 A3
qacThb |
OI'9 Ne7,8,9, 10.
CoBmMmenieHH Omnpenenenue amdoTepHbIx OKcHI0B. [loHsATHE
217. Jexabpp ba3oBbIit AM@doTepHbIE OKCUIBI 1.1 3
Bl (T+10) «AmdorepHocTb». [Ipumepbl aMPpOTEpHBIX OKCHI0B
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Hu COOTBCTCTBYIOIIII/IG UM KHUCJIIOTBI 1 OCHOBAHUA.
Kucnorasie 1 ocHOBHBIE cBoiicTBa. OCOOEHHOCTH

CBOMCTB CO meJIo4aMm B paCTBOPE U B pacCIlsIaBeC.

28.

Hexabpb

CoBMelleHH

Bl (T+10)

bazosniit

Heconeobpasyromue u

CMCUIaHHBIE OKCHU/bI

Omnpenenenre HeCoIeo0Pa3yOIIUX OKCUIOB,
npuMepsl. PU3NUecKue U XMMUYECKHE CBOWCTBA
Hecoseo0pasyronmx okcuoB. Onpenenenue
CMEIlIaHHbIX OKCHUJIOB. JKese3Hasi OKaluHa,

¢u3nyeckue cBOMCTRA.

0.7

I3

29.

Hexabpb

IIpakTuka

bazosniit

[Tpaktuka | Okcusl:

qacTh 2

3akperieHue Marepuana 1o okcuaam. Pemenue
MPAaKTUYECKUX 3aaHUI Ha KJIacCU(UKAITUIO
OKCHJIOB, XUMUYECKHE CBOMCTBA KUCIOTHBIX,

OCHOBHBIX, aM()OTEpPHBIX, HECOIEOOPa3yIOLINX

oxkcuaoB. Pemenne KIMIM OI'D Ne 7, 8, 9, 10.

1.6

I3

30.

Hexabpb

CoBMelieHd

Bl (T+10)

bazoBrrit

OcHoBaHUs

Omnpenenenue ocaoBanuii. Kimaccuduxanus
OCHOBaHUH, HOMEHKIarypa. Pru3ndeckue CBOKNCTBA.
[l[€noun. ITpumenenue menoyend. TpuBrUaIbHbIC
Ha3BaHuA. CriocoObl MONTyYeHHUsS OCHOBAHUI.

XMMHYECKHE CBOMCTBA OCHOBAHUH.

0.9

13

31.

Hexabpb

CoBMelleHH

Bl (T+10)

bazosriit

AwmdorepHbie

THUAPOKCHUABI

AmdorepHbie ocHOBaHHs. PU3HUECKHE CBOMCTBA.

[Honstne «AmporepHOCTH». XUMHUUECKUE CBONCTBA

0.9

I3
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am(poTepHbIX OCHOBaHUI. OCcOOEHHOCTH peakuuii co

mej1o4aMi B paCcTBOpPE U B pacCIljiaBE.

32.

JexaOpb

IIpakTuka

bazosriit

[Tpaktuka | OcHOBaHUS 1
amQoTepHbIe

TUJIPOKCUIBI

3aerHJ'I€HI/Ie mMarcpuaa mo OCHOBAHUAM. Pemrenne

npaktuueckux 3aganuiit KUM OI'D Ne 7, 9, 10.

1.6

A3

33.

JexaOpb

CoBMelleHH

bIH (T-+11)

bazosniit

OO01me cBOMCTBA KUCIIOT

Omnpenenenne kucnot. Knaccudukarus KUcior,
HOoMeHKJIaTypa. CHUIbHBIE B clTa0bIe KUCITIOTHI, UX
HazBaHusi. Pusnyeckue ceorcrea. O0OnIKME CBOCTBA
KHCIIOT, 00II1e CTIOCOObI MOTyYeHHUS.
['aoreHOBOOPOBI U UX NOJyYEHHE.
Kucnopoaconepsxaiye KHCIOTHI XJIOpa.

HpI/IMeHeHI/Ie KHCJIOT.

1.1

A3

34.

Jexabpb

IIpakTuka

bazosriit

[Tpaktuka | Kucnotsr

BaerHHCHHe Marcpualia 1o KuCJIO0TaM. Pemenue

npaktuueckux 3aganuiit KUM OI'D Ne 7, 9, 10.

1.6

A3

35.

SuBapb

CoBMeleHH

Bl (T+10)

bazoBrrit

Kucnorei-okucnurenu

Oco0ble cBOICTBA a30THOW KUCIIOTHI U
KOHIICHTPUPOBAaHHOM cepHOU. B3anmoneiicTBue ¢
Mmetautamu. [Iponyxrs! okucienus. IlaccuBanys Ha
XOJIOAY ¢ HEKOTOPBIMU MeTajllaMu. TexHuka

0e30macHOCTH MpH paboTe C KOHLIEHTPUPOBAHHBIMU

1.4

13
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kucnoramu. [IpaBuia pazbasneHus

KOHIICHTPHUPOBAHHBIX KUCJIOT.

36.

SluBapb

IIpakTuka

bazosriit

[IpakTuka

Kucnotel-okucaurenu

3aerHJ'ICHI/Ie Marepualia 1o KucjaoTaM-OKHCIUTCIIAM.

Pemenue npakrnueckux 3aganuiit KUM OI'D Ne 7, 9,

10.

1.6

A3

37.

SluBapb

CoBMelleHH

Bl (T+10)

bazosriit

XapakTepucTHKa u

MIOJIyYEHHUE COJIEN

O6mas xapakrepuctuka coneit. Kimaccnduxamnus
coneil. CucremMaTnueckasi HOMEHKJIAaTypa CoJei.
TpuBnanbHble HA3BaHUS HEKOTOPBIX COJIEH.
Haxoxnenue B npupone. Munepainst. Ilonyuenue
CPEIHUX, KUCIIBIX, KOMIUIEKCHBIX COJEH.

[IpumeHeHue coneil.

1.1

A3

38.

SuBapp

CoBMelleHH

I (T+10)

bazoBniit

Cpennue conu

OrnpeneneHne CpeaHUX COJICH, 001mast
XapaKTepHUCTUKa, KiacCupuKaIus, HOMEHKIIATypa.
TpuBHaJIbHBIEC HA3BaHUS HEKOTOPBIX COJIEH.
Haxoxnenue B mpupoae. OOmme CBOWCTBA CONEH.
[Ipu3HaKy Ka4eCTBEHHBIX PEaKIMii C 00pa3oBaHUEM

coieid. Paznioxxenue coneit (HUTpaToB M KapOOHATOB).

A3

39.

SuBapp

IIpakTuka

bazosriit

[Ipaktuka | Conu: yacTb

1

O06o0011eHre MaTeprana o cojsiM. 3aKperuieHue

TeOpeTHHGCKOfI 4JaCTH Ha PpCUHICHUU MTPAKTUYCCKUX

sagaauit KUM OI'D Ne 7, 9, 10, 12.

1.6

A3
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CoBMelteHH

OnpeneneHne KUCIbIX CONEH, HOMEHKIIATypa.

40. SAuBapp bazoBsrit Kucneie conu 1.1 3
Bl (T+10) XHUMHUYECKHE CBOMCTBA U MOJIyYEHUE KUCIBIX COJIEH.
OO6m1as XxapakTepuCTHKa KOMIUIEKCHBIX COJIEH, X
CoBmMmenieHH cocTaB. KoMrieKkCHbIE COETMHEHUS aTFOMUHUSA,
41. SnBapb basoBbIit KommnekcHsle conu 1.2 A3
bl (T+10) HKa, oeprwumsa. Homenkiatypa. XuMudeckue
CBOMCTBA KOMIUIEKCHBIX COJIEH.
O0600611eHre MaTepuaa Mo coyisiM. 3aKperyieHue
[Tpaktuka | Conu: yacThb
42. SluBapb [IpakTuka bazoBbiii TEOPETUYECKOM YaCTH Ha PEIICHUU MTPAKTUIECKUX 1.6 3
2
3agaauit KUM OI'D Ne 7, 9, 10, 12.
Monynb 4. XuMu4ecKkue 3a1auu
3HAKOMHUMCS C TOHATHEM MAaCcCOBOM JIOJIM BEILIECTBA B
CoBmMmenieHH pacTBope, yUUMCsl peliaTh 3aJJa4yu Ha pacueT
43. Hos6pp Ba3oBerii Maccosast 1ot 1.1 13
bl (T-+10) MacCOBOH JI0JIM BEILIECTBA B paCTBOPE U MacCOBOIt
JIOJIY 2JIEMEHTA B BELIECTBE.
3HAKOMHMMCS C IOHATHEM KOJINYECTBA BEILIECTBA.
CoBMmellieHH
44. Hosi6pb Ba3oBLIii KonmuuecTo BemecTsa | Y YAMCS PACCUMTHIBATH KOIMYECTBO BEIIECTBA B MOJIb 1.4 13
BIii (T+11) 1 B a0COIIOTHOM KonimdecTBe. Yncmo ABorapo.
KonuuecTBo BemiecTBa uepe3 00beM B H.Y.
[TpaxTuka | bazoBsie 3akperieHre 0a30BbIX XUMUYECKUX 3aa4 Ha
45. Hosi6pb [TpakTuka bazoBsrit 1.5 13

3aJ1aun

IIPpaKTHUKE.
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46.

JexaOpb

CoBMelleHH

Bl (T+10)

bazosriin

38.,[[21‘-11/1 Ha MaCCOBYIO

JOJIIO

Omnpenenenue «maccoBast 1ojs». Haxoxnenue
MAacCOBOM JOJIH 3JIEMEHTA B CJIO’KHOM BEILECTBE.
OTHOCHTEeIbHAS aTOMHAsI Macca, MOJICKYJIsIpHast
macca. Pemmrenne KM OI'D Ne 18. HaxoxxneHue

MacCOBOM 107U PaCTBOPEHHOIO BEIIECTBA B

pactBope.

1.5

A3

47.

Jexalpb

IIpakTuka

bazosnii

IIpaktuka | 3agaun Ha

MaCCOBYIO JOJIIO

3akperieHUe 3a/1a4 Ha ONPeIeJICHUE MAaCCOBOM JT0JTH
SIIEMEHTA B CIIOKHOM BelecTe. [Ipodiaempl
0€30IaCHOr0 UCIOJIb30BAHNS BEIIECTB U
XUMHUYECKHX PEAKINN B TOBCETHEBHOM KU3HMU.

Pemenne npakrnueckux 3aganuii KUM OI'D Ne 19.

1.7

A3

48.

SuBapp

CoBMelteHu

Bl (T+10)

bazosniit

3aiaun Ha pacyér

peaxiuu

OnpeneneHne «KOIMYECTBa BEUIECTBAY. EIMHUIIBI
MU3MEPEHUSI KOJTMYECTBEHHON BEIMUYUHBL. DOpMyIIbI
Ha HaXOXKJICHUE KOJITUYECTBA BEleCcTBA. PacuéTol
MaccChl BEIIECTBA WM 00bEMA ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCEe WM 00bEMY OTHOTO U3

YYaCTBYHOIIUX B PCAKIIUH BCUICCTB.

1.4

I3

49.

SuBapp

[IpakTuka

bazosriit

[Ipaktuka | 3agaun Ha

pacuéT peakuuu

Brraucnenune xkoandecTBa BCIICCTBA, MaCChl UJIN
00bEMa 10 KOJIMYECTBY BEUIECTBA, Macce WIH 00BbEMY

OJTHOTO U3 PEAreHTOB WM MPOAYKTOB PEAKIINH.

2.5

A3
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Brrunciienne MaccoBoi 101K paCTBOPEHHOTO

BELIECTBA B pacTBOpe. Pelienne npakTuyeckux 3aaad

KM OI'D Ne 22.
CoBmMmenieHH Pacuét macchl, 00b€Ma MpoiyKTa peaKiiu, eciiu
50. ®despanb ba3zoBslit 3amaun Ha U30BITOK 1.1 A3
bIi (T-+11) OJIHO M3 PearupyrouX BEUIeCTB JaHO B U30BITKE.
[TpakTuka | 3agaun Ha [IpakTHka no 3ajayamM Ha pacuéT peakluu, eCiau
51. ®deBpainb [IpakTuka bazoBbIit 1.6 13
M30BITOK OJTHO M3 BEIIIECTB JIaHO B N30BITKE.
Pacuér maccoBoii (00bEMHOI) 10K pUMeEcei B
CoBMelleHH )
52. Maprt bazoBrlit 3agaun Ha CMECH cMmecu. Haxoxnenue maccol (00bE€Ma) mpumeceii B 0.9 113
Bl (T+10)
cMecH, Macchl (00bEMa) YUCTOTO BEIIECTBA.
CoBMelleHH 3amaum Ha BBIXOJ] Pacuérbl, cBA3aHHbBIE C HUCIIOJIB30BAHUEM JOJIH
53. Mapt bazoBsrit 0.9 A3
I (T-+11) MIPOJYKTa PEaKIIUU BBIXO/1a TTPOYKTOB PEAKITUH.
Pemenue 3a1a4 Ha KOJIMYECTBO BELIECTBA, MACCOBYIO
[Ipaktuka | 3amaun Ha )
54. Mapt [Ipaktuka bazoBeii IIOJIX0 pACTBOPEHHOTO BEECTBA, MACCOBYIO JOJIEO 1.6 A3
CMECH U BBIXOJI POJTyKTa
MIpUMeECei, BBIXO/ MPOIyKTa PEAKIIUH.
Monyinb 5. Xumus 37€MEHTOB
Crpoenue aroma Bogopona. [Tonoxenne B Tabnuie
CoBMelieHd
55. ®deBpanb ba3zoBsrit Bonopon Menneneesa B I A rpynne (VII A rpynre). 1.1 A3
Bl (T+T0)

OcHoBHble coenuaenus. [uapuasl. [Tepokcug
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Boziopoaa. dusnyeckue u XUMUYECKUE CBOMCTBA
npocroro BeuecTsa. [lonydyenue Bonopona.
Cobupanue METOIOM BBITECHEHHS BOJIBI U BO3/IyXa.
Ammapar Kunmna. KauectBeHHOEe 00HapY)KeHHE

BOziopo/a. [IpuMeHeHne Bomopoa.

56.

®despanb

CoBMelleHH

Bl (T+1)

bazosnii

T"asorenn!

[IpencraButenu VIIA rpynnsl. DnekTpoHHast
KOH(UTrypalus BHEUIHETO €051 aTOMOB IaJIOr€HOB,
BaJICHTHBIE 3J1eKTPOHBL. CpaBHEHUE CBOMCTB
rajoreHos 1o rpymmue. HaxoxneHnue B nmpupoze.
XapaktepHble (U3HMUECKHUE CBOMCTBA MTPOCTHIX
BEIIECTB. XapaKTepHbIE XUMUUECKHE CBOMCTBA U

CIIOCOOBI MOJIy4YCHU. HpI/IMeHeHI/Ie raJJOr¢HOB.

1.1

A3

57.

®despanb

CoBMelleHH

bl (T+10)

bazosriit

KauecTBeHnHbIC pe€aKnuu

1 MHAUKATOPbI

[TonsTHE «KauecTBeHHbIE peakuuny. KauecTBeHHbIE
peakuuy Ha KaTHOHBI ¥ aHUOHEL B pACTBOPE
(x;mopun-, cynbdar-, kapoonar-, pocdar-,
THJIPOKCH/I-MOHBI, MOHBI aMMOHWUS, Oapusi, cepedpa,
KaJbIUsl, MEU U kKene3a). MHANKaTopsl U U UX
M3MEHEHUE OKPACKH B Pa3HBIX Cpefax.
KauecTBeHHBIE peakiy Ha ra3000pa3HbIe BEIIECTBA
(kucmopo, BOIOPO, YIVIEKUCIIBIHI Ta3, aMMHUAaK).

HpI/IMeHeHI/Ie B AHAJIUTUYECKOM XUMMHU.

1.6

A3
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58.

®despanb

CoBMelleHH

Bl (T+10)

bazosriin

COCI[I/IHGHI/ISI TaJJOTCHOB

OCHOBHBIE COEIUHEHHS TAJIOT€HOB.
["aioreHoBo0PO/IbI, CPAaBHEHHE KUCIIOTHBIX CBOWCTB
1o rpymnmne, pu3nyecKkrue 1 XUMUIECKUE CBOMCTBRA,
noyiyueHue u npuMmenenue. Kucinopoaconepxaiiue
KHUCJIOTHI XJIOpA U UX COJIU, PU3NIECCKUEC U

XUMHNYECKUEC CBOﬁCTBa, MOJIYYCHHE U IIPUMECHCHUC.

1.1

A3

59.

®despanb

IIpakTuka

bazosriit

[TpaxTuka | Bomopon u

TaJIOI'CHBbI

3akperieHre Matepuaia no reMam «Bomopony,
«l"anorensn», «CoeMHEHUS TAJIOT€HOBY. Perenue

MPaKTUYECKUX 3a/1aHui, B ToM unciie 3aaanuii KUM

OI'DONe1,2,3,4,5,6,8,9, 10.

1.6

A3

60.

®deBpalib

CoBMeleHH

Bl (T+10)

bazoBrrit

Kucnopon

[Tonoxxenne kuciopona B Tadnuie MeHeneena.
CtpoeHue aToMa KUCIOpO/Ia, AEKTPOHHAS
KOH(UTypalusi, BAJICHTHBIC JIEKTPOHBI.
AmoTponHbie MOTUGUKALIUY (KUCIOPOJ, 030H).
OcHoBHbIe coenuHeHns. OKCUABI, TEPOKCHIBI,
HaJnepokcuabl. GU3nyeckue CBOMCTBA MIPOCTOTO
BeIECTBA. XUMHUECKUE CBOMCTBA ITPOCTOrO
BemectBa. [lonyuenue kuciopoza B 1aboparopuu,
METOJI BBITCCHCHUSA BOABI 1 Bosnyxa. HOJ’IquHI/Ie B
MPOMBITIUIEHHOCTH. KauecTBeHHOE onpeiesieHne

KucJjopoaa. HpI/IMeHeHI/IC KHucJjopoaa.

A3
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61.

®despanb

CoBMelleHH

bIi (T-+11)

bazosriit

Cepa

[Tonoxxenue ceprl B Tabnuue Menaeneesa. CtpoeHue
aroMa Cepbl, JICKTPOHHAST KOHPHUTYpaIHs,
BaJICHTHBIE 3JIEKTPOHBI. AJJIOTPOITHBIE
MoaupuKanuu cepsl (poMOMUECcKas Cephl,
MOHOKJIMHHAS, IIacTuieckas). ®uzndeckue u
XUMHYECKHE CBOMCTBaA cephl. [lomyduenue u

OCHOBHBIE C(pepbl MPUMEHEHHS CEPHI.

0.9

A3

62.

®deBpanb

[IpakTuka

bazosniit

[MpaxTuka |

I'eHeTHUEeCKUE LIETIOYKHA

IToHsATHE «TeHEeTHYECKas CBsI3b» B XUMUU. Pelienue
LIETI0YEK MPEBPALIEHUN, TOATBEPHKAAIOIINX
B3aMMOCBSA3b MEXK/Y KJIACCAMH HEOPTaHUYECKHUX

coenuaenuii. Pemenne KM OI'D Ne 21.

1.6

A3

63.

Mapr

CoBMeleHH

Bl (T+10)

bazoBrrit

CoenuHeHus cepbl

Coenunenus cepsl. CepoBOIOPO: MOTyYEHHUE,
dbuznyeckue CBOMCTBA, BOCCTAHOBUTEIbHBIC
cBoiictBa. Cynbduapl. KHCIOTHBIE OKCHIIBI: OKCHUT
cepsl (IV), okcun cepst (VI), nx dpusndeckue u
XUMHUYecKHe cBoiicTBa. CepHasi KUCIIOTa Kak
Ba)XKHEMIIIee COeMHEHNE cephl: e€ Pu3ndecKue u
XMMHUYECKOE CBOWCTBA (pa30aBiIeHHON 1
KOHIICHTpHUpOBaHHOM). TexHunka 6€30macHOCTH MpH

paboTe ¢ KOHIICHTPUPOBAHHON CEPHOU KUCIIOTOM.

1.5

A3

34




64.

Maprt

IIpakTuka

bazoBrrit

[Ipakruka | Kucnopon u

cepa

3akperuieHue marepuana o remam «Kucinopomy,
«Cepa», «CoenHeHNs cepbh» HA PELICHUN
npaktudeckux 3aganniit KUM OI'D Ne 4, 5,6, 7, 8,9,
10, 16, 21.

1.5

A3

65.

Mapr

CoBMelleHH

Bl (T+10)

bazosriit

CBoiicTBa a30Ta Kak

IMPOCTOro BCIICCTBA

[Tonoxenue azora B Tabaue Menaeneesa.
CrpoeHue aToma a30Ta, 1eKTpOHHAas! KOH(Uryparus,
BaJICHTHBIE 3JIEKTPOHBL. IIpocToe BemecTso u
aszorcozepxaiue coequHenus. Haxoxnenue B
npupoze. Gusndyeckre U XUMUYECKUE CBOMCTBA
npocroro Bemiectsa. [lomyuenne u ocHOBHbIE Chepsl

npuMeHeHus a30ta. KpyroBopot azora B mpupoze.

0.9

A3

66.

Mapr

CoBMeleHH

BIi (T+10)

bazoBrrit

Coenunenus a3ora

Hutpuasl. Paa okcuioB a30ta, OTBEUaAOIMX
pa3IMYHBIM CTEIIEHSAM OKHCIIEHUS a30Ta.
Knaccugukarus okcunoB a3ota, Gu3ndecKue
CBOMCTBA. A30THCTast KUCIIOTA, HUTPUTHI. A30THas
KHCJIOTA, €€ CIIOCOOBI MOoMyUYeHus1, GU3NISCKHUE U
XMMHUYECKHUE CBOICTBA (pa30aBiIeHHON U
KOHIICHTpUpPOBaHHOM). TexHrka 6e30macHOCTH Ipr
paboTe ¢ a30THON KUCIOTON. 3arpsi3HEHUE

okpyxatomen cpenpl. OCHOBHBIE Chephl

1.1

A3
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IIPUMEHEHHU a30THOM KHUCIOThL. HuTpars! u ux

3HA4YCHUC.

67.

Maprt

CoBMelieHH

Bl (T+10)

baszosniit

AMMMaK ¥ COJIN

AMMOHUA

AmMUak, ctpoeHre ammuaka. @u3ndeckue CBOMCTBA.
Bonublit pacTBOp aMMuaka (HallaTbIPHBIA COUPT) U
€ro OCHOBHBIE CBOMCTBA. XUMHUUYECKHUE CBOMCTBA
ammuaka. [Ipumenenue. O6pa3oBaHue NOHA
aMMOHUS I10 IOHOPHO-AKIIENTOPHOMY MEXAHU3MY.
KavecTBenHoe onpenenenue nona ammonus. Conu
aAMMOHHS: CIIOCOOBI MOTy4YeHUsI, GU3HMUECKHE U

XUMHYECKHE CBOWMCTBA.

1.6

13

68.

Mapr

CoBMeleHH

BIi (T+10)

bazoBrrit

dochop

[Tonoxxenne pocdopa B Tabmurie Menaeneena.
Crpoenue aroma pocdopa, SIeKTPOHHAS
KOH(UTypalusi, BAJICHTHBIC JIEKTPOHBI.

AmnorponHbie Mogudukanuu docdopa (OenbIi,
KpacHbIU U 4€pHBIN), pU3NUEeCKue CBOWCTRA.
Xumnueckue cBorictBa pocdopa. [lomyuenue n
OCHOBHbIE ceprl puMeHeHus. CoeTuHeHns
tdocthopa. DochuH: cpaBHEHUE OCHOBHBIX CBOMCTB C
aMMuakoM, okcuzbl pocopa, oprodpochopHas
KHCII0Ta, pocdarel. DU3NUYECKHEe U XUMUYECKUE

CBOWCTBa coeluHeHUH pocdopa.

1.2

A3
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69.

Maprt

IIpakTuka

bazoBrrit

[TpaxTuka | A30T 1

hocop

3akperuieHre Marepuaia no TeMaM «A30T»,
«CoennHeHns a30Ta», K AMMHAK M COJIM aMMOHUS,
«Dochop» Ha pelIeHUH MPAKTUYECKUX 3aTaHUI

KUM OI'D Ne4,5,6,7,8,9, 10, 16, 21.

1.6

A3

70.

Maprt

CoBMelleHH

Bl (T+10)

bazosniit

VYoepon

[Tonoxenue yrnepozaa B Tabnuue Meneneesa.
Ctpoenue aTroMa yriepoza, dIeKTPOHHAs
KOH(UTypaLus, BAJICHTHbIE AEKTPOHBI.

AnnotponHsle MOAU(UKAIY yTiiepoa (aamas,

rpadut, kapous, ¢ymnepensr). CoeauHEeHUS
ymiepona. Haxoxxnenue B npupone. Pusndeckue u
XMMHMYECKHE CBOMCTBA MPOCTOIO BEILECTBA.
[Tony4yenue 1 0oCHOBHBIE C(hepbl IPUMEHEHUS
yIepozaa. YrapHsli ra3, yIJIEKUCIbIN Ia3, yrojbHas
KHCJIOTa — MOJy4YeHue, pu3ndeckne W XUMUYECKHe

cBoiicTBa. KpyroBopot ymiepona B mpupoJe.

I3

71.

Maprt

CoBMelteHH

Bl (T+10)

bazosniit

Kpemnunii

[Tonoxxenne kpemMHus B Tabnuiie MeHeneena.
Crpoenue aToma KpeMHUs, IEKTPOHHAS
KOH(UTypaIus, BaJeHTHbIE 3eKTpoHbI. [IpocToe
BCHICCTBO U COCOUHCHUA erMHI/ISI. HaXO)KI[eHI/Ie nu
pacrpocTpaHeHue B mpupoae. Puzndeckue u

XHUMHUYECKHE CBOMCTBA MMPOCTOI'0 BECIICCTBA.

0.8

I3
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[Tomydenue 1 OCHOBHBIC C(hephl TPUMCHECHHUS
KpeMHusl 1 ero coequHennid. Oxcun kpemuus (1V),
KpeMHUEBasi KUCJIO0Ta — MoIy4YeHue, Gu3ndeckue u

XUMHUYECKHE CBOMCTRA.

72.

Armpenb

[IpakTnka

baszosniit

[Ipaxruka | Yrnepon u

KpEeMHUI

3akperieHue Marepuana o TeMam « YIepoa,
«Kpemuuit». Permienne npakTHYeCcKux 3a1aHUM, B
ToM uucine 3agaauii KUM OI'D Ne 1,2, 4, 5,6, 7, 8,
9,10, 21.

1.6

13

73.

Anpenb

CoBMelleHH

Bl (T+10)

ba3zoBrrit

I u 1113 meTamab

['pynribl men0YHBIX MEI0YHO3EMETbHBIX METAIIIOB!
o01m1as XapakTepUCTHKA. DIIEKTPOHHBIE
KoH(Urypauu BHemHero ciosi. CpaBHEHHE CBOICTB
3JIEMEHTOB Mo rpynnaM. Gu3nyeckrue CBOMCTBa
MPOCTHIX BEIIECTB, UX XapaKTepHbIE 0COOCHHOCTH.
XUMHUYECKHE CBOMCTBA C MPOCTHIMU U CIIOKHBIMU
BeniecTBamMu. CoeIMHEHUS IICIOYHBIX U

IICJI0OYHO3E€MECIIbHBIX METAJIJIOB.

1.2

A3

74.

Arnpenb

CoBMelleHH

Bl (T+10)

bazosniit

ATTOMUHAHT

[Tonoxenue anroMuHus B TabIue MeHeneesa.
Ctpoenue aroma, 3J1eKTpOHHAs! KOHPUTYypanus,
BAJICHTHBIE 3JIEKTPOHBI. PH3NUECKHE M XUMHUYECKUE

cBorcTBa amoMuHusA. CoeTMHEHNs aTFOMUHHUS.

1.2

I3
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[Tonsitne «AmdotepHoctb». OCOOCHHOCTH peaKINil
C pacTBOpaMH M paciuiaBaMu 1esoueil. [lomyyenue.

HpI/IMeHeHI/IC AJIIOMHUHUS B IPOMBIIIJIICHHOCTH.

75.

Armpenb

CoBMelieHH

Bl (T+10)

baszosniit

Keneso

[Tonoxxenwue xene3a B Tadbnuie Menaeiacena.
Ctpoenue aroma, 3JIeKTpOHHAs KOH(PUTYyparus,
BAJICHTHBIE 3JIEKTPOHBI. YCTONYUBBIE BAJICHTHOCTH
kenesa. Guzndeckrue 1 XUMHYECKHE CBOMCTBA
npocToro BeulecTBa. CoeIMHEHHUS JKeTe3a.

[Tonyuyenue u npuMeHEHUE XKelesa.

1.2

13

76.

Anpenb

IIpakTuka

bazoBrrit

[TpakTuka | Metamibt

3akperuieHue marepuana no remam «lllemounsie n
IIEJI0YHO3EMEIBHBIC METAIIIBD), « AITIOMUHUN,
«Kene3o». Penienre npakTH4eCcKux 3alaHui, B TOM
yucie 3aganuii KUM OI'DO Ne 1,2, 3,4,5,6,7,8,9,
10, 21.

1.6

13

Moaynb 6. XuMusl 1 )KU3Hb

77.

Armpenb

CoBMelIeHH

bl (T+10)

bazosriit

CMecH 1 uMX CIIocoObI

paszesieHus

[Toustue «cmecu». Buael cmecent. [Ipurorosienue
pacTBopoB. CIOCOOBI pa3ieneH s OTHOPOAHBIX
cMmecel (BhITapuBaHKe, KPUCTAILTU3AIINS, TIEPErOHKA)
Y HEOAHOPOAHBIX CMecel (0TCcTanBaHue,

¢unsTpOBaHNE, HAMATHUYMBAHKE). 3HAKOMCTBO C

1.1

A3
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1abopaToOPHO MOCYION 1 000PyIOBAaHHEM
(TepMOCTOWMKHMI CTaKaH, YallKka JJis BbITapUBaHUS,
JieNUTeNbHast BOPOHKA, IITaTUB, CIIUPTOBKA).

Pentennie KUM OI'D Ne 16.

[TpaBumna paboThl B XUMHUYECKOH TabopaTopuu.

Texunka 6e3onacHoctu. [Ipodbraema 6e3omacHOTroO

Coemenienn . | Texauka 06e30macHOCTH B .
78. Anpenb bazoBblii HCTOJIb30BaHUS BEIIECTB U XUMUYECKUX PEAKIUH B 0.8 A3
blii (T+11) XUM. JJabopaTtopuu .
MOBCEIHEBHOM XKM3HU. bbITOBast XUMHUECKas
rpaMmoTHOCTh. Pemienue KM OI'D Ne 16.
Pemenwne skcriepuMeHTANBHBIX 33724 Ha 0a3e
noay4yeHHbIX MarepuanoB. Pemenue KUM OI'D Ne
CoBMelleHH [Ipaktuka | Xumuueckwuii | 23. [loaroroBka K 3K3aMeHAITMOHHOMY BBITIOJTHCHUIO
79. Anpenb bazoBbiii 1.6 A3
bIif (T-+10) SKCIIEPUMEHT 3ananust KUM OI'D Ne 23. TIpaBuna otbopa npod u
CMEIIMBAHUS BEUIECTB, COOIOICHNE TIPABIII TEXHUKU
0€3011acCHOCTH.
Mogyinb 7. Opranndeckasi XUMHus
OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMUYECKOTO
BBenenue B .
CoBMellieHH CTPOEHUS OPraHUYEeCKUX CoeTMHeHU A.M.
80. AHpeJIB bazoBrIit OPTaHUYECKYIO 1 I[g
bl (T+10) BytnepoBa. YrinepoaHblil CKeJIET OpraHuyeCKon
XUMHUIO

MOJICKYJIBI. XUMHU4IeCKoe CTPOCHHE KaK MMOPAJOK

40




COCIMHCHHA aTOMOB B MOJICKYJIC COINIACHO UX
BaJiecHTHOCTH. IloHATHE O rOMoOJIorax u HN30MEpax.
HpI/IHHI/IHBI KJ'IaCCI/I(I)I/IKaHI/II/I OpraHN4YC€CKUX

COEIUHEHUN.

YrneBonoposl peiesibHbIe U HENpeIeIbHbIE:
MeETaH, 3TaH, dTWIEH, aleTuieH. [oproune u

B3pBIBOOMIACHBIC BemecTBa. Kucmopoaconepkarime

OcHOBHbIE
CoBMmeleHH BEIIECTBA: CIIUPTHI (METAHOI, ATAHOJ, TJIHIIEPUH),
81. Anpenb bazoBblii OpraHHYECKUe 1 A3
Bl (T-+11) KapOOHOBBIE KUCIIOTHI (YKcycHas). OCHOBHBIE c(hepbl
COCIIMHEHUS .
NPUMEHEHHSI OCHOBHBIX OPTaHUYECKUX COCAMHEHUIA.
benku, xupsbl, yIiieBoJbl KaK BaKHEUIIINE
OHMOJIOrMYeCKH BayKHBIE BEIIECTBA.
O6o006uienne marepuana no remam «BBenenue B
[IpakTuka
OpPraHUYECKYI0 XUMUI0», « OCHOBHBIE OpPraHUYECKHUE
82. Mait [IpakTuka basoBblit Opranunyeckue 1.5 A3
coequHeHUs». [[puMeHeHne 3HaHUH Ha PEIICHUN
COeIMHEHUS
MPAKTUYECKHUX 3aJaHUi.
Monyie 8. DddexTruBHAS TOATOTOBKA
IpaxTuka | 3anaHus Pa30op 3k3aMeHaMOHHBIX padoT MPOINLIOro roja,
83. Mai [IpakTuka basoBbIit 1.6 A3

MMponuIbIX JICT

PCIICHUC OTKPBITHIX BAPHUAHTOB.
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[TpakTuka | Paz6op

Pa36op ommOOK yICHHKOB Ha 3K3aMEHAIIMOHHBIX

84. Maii [IpakTuka bazoBsrit CKAHOB y4CHHKOB 1.6 3
paboTax mpoIUIOro roja.
MIPOIILJIOTO Toja
Mopnyns 9. [IpoOHBIf BapraHT
Bcee 3apanus KM OI'D nns 3akperuieHus
85. CeHTs0pb IIpakTuka bazoBriit [TpoOGHBIii BapraHT 4 [TpoOHBIi BapraHT
MPOMJEHHOIO Marepurala.
Bce 3apanus KM OI'D nns 3akperuienus
86. OxTs10pb [IpakTuka Bba3oBerii [TpoOHBIi BapraHT 4 [IpoOHpIit BapuaHT
MPONIEHHOIO MaTepuraia.
Bce 3aganua KUM OI'D s 3akpenieHust
87. Hos6pb [IpakTuka bazoBrrit [TpoOHbIi BapuaHT 4 [TpoOHbIi BapuaHT
MIPOMJICHHOTO MaTepuala.
Bcee 3apanus KM OI'D nns 3akperuieHus
88. Jexabpb [Ipakruka bazoBrrit [TpoOGHBIii BapraHT 4 [IpoGHBIii BapraHT
MPOMAEHHOIO MaTrepuralia.
Bce 3apanus KM OI'D nns 3akperuienus
89. SuBapb IIpakTuka bazoBrrit [IpoOupIit BapuaHT 4 [IpoOHebIit BapuaHT
MPONJAEHHOIO MaTepuralia.
Bce 3aganua KUM OI'D s 3akpernieHust
90. SluBapb [IpakTuka bazoBrrit [TpoOHbIi BapuaHT 4 [IpoOHBIi BapuaHT
MIPOJIEHHOTO MaTepuara.
Bce 3apanus KM OI'D nns 3akpernuieHus
91. ®deBpaib [IpakTuka basoBblit [TpoOHbIif BapuaHT 4 [TpoOHBIii BapuaHT

IIPOMJIEHHOTO MaTepHala.
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Bce 3apanus KM OI'D nns 3akperuienus

92. ®deBpanb IIpakTuka ba3zoBsr1it [TpoGHBI BapraHT [TpoGHBIi BapraHT
IIPOMJIEHHOI'O MaTeprala.
. . Bce 3aganusa KM OI'D niis 3akpenenus
93. Maprt [IpakTuka ba3zoBslit [TpoGHBIii BapraHT [TpoGHBIi BapHaHT
MIPOMJIEHHOTO MaTepuara.
Bcee 3ananus KM OI'D nns 3akpernuienus
94. Mapr [IpakTuka bazoBb1it [TpoOHbIi BapuaHT [TpoOHBIii BapuaHT
IIPOMIEHHOI'0 MaTepHala.
Bce 3aganus KM OI'D nins 3akpernieHus
9s. Arnpens [TpakTuka bazoBblii [IpoOHpIit BapuaHT [IpoOHbIit BapuaHT
MPONAEHHOIO MaTepurala.
Bce 3aganua KUM OI'D s 3akpenieHust
96. Anpenb [Ipaktuka bazoBeiii [IpoOHpIi BapuaHT [IpoOHBIii BapuaHT
IIPOMIEHHOIO Marepuaia.
Bce 3apanus KM OI'D nns 3akpenuieHus
97. Mait [IpakTuka bazoBb1it [TpoOHbIif BapuaHT [TpoOHBIii BapuaHT

IIPOMJIEHHOI'O MaTepHala.
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IIpunoxenne 2. [lepeyeHb peKOMeH/10BAHHBIX Y4eOHBIX 1 METOAUYECKHX

MAaTepHuaJI0B, J1eKTPOHHBIX 00pa3oBaTeJbHbIX pecypcos (JOP)

Y4yeOHas quTEpaTypa U A0NOJHUTEIbLHbIE 00pa30BaTe/IbHbIE PeCyPChl:
e Tabpuensn O.C, OcrpoymoB W.I., CrmagxkoB C.A. Xumus: 9-if kmacc: 6a30BbIf
YpPOBEHB: YUYeOHUWK; 5-¢ wu3maHue, mepepadoTaHHOE. AKIMOHEPHOE OOIIECTBO
«3narensctBO «IIpocBemnienue», 2025 r.
HNurepHer-pecypcenl:

e Poccuiickas snexkTpoHHas mkoia. Xumus 9 kiacc. [DneKTpoHHbIN pecypc] —
https://resh.edu.ru/subject/29/9/

e ChemNet: mopTan GpyHIaMEHTAILHOTO XMMHYECKOTO 00pa30BaHus [DIIEKTPOHHBII

pecypc] — https://www.chem.msu.ru/

® OCHOBBI XUMUU: 00PA30BATEIBHBINA CANT AJIS INKOJIHHUKOB U CTYICHTOB

[DnexkTponHsIil pecypc] — http://www.hemi.nsu.ru/

e WebElements: oHIaliH-CITPaBOYHUK XUMHUECKUX JIEMEHTOB [ DIEKTPOHHBIN

pecypc] — https://webelements.narod.ru/
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