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1. AunHoTaums k padoueii mporpamme

PaGouvas e @enepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa
porpamma OCHOBHOT0 00111eT0 00pa30BaHus;
COCTaBJIeHa Ha e OcHOBHOM 00pa30BaTeIbHON MPOrPaMMbl  OCHOBHOTO  OOIIEro
OCHOBE obpazoBanuss OAHO «JIugepsr» Ha 2020-2025 T.
e ABTOpCKas nporpamma mno xumuu s 8 kiacca B.B.Epemuna,
H.E.Ky3bpmenko, A.A. Jlpo3nosa, B.B. Jlynuna noxa pegakiuei
H.E.Ky3pmenko, B.B.JIynuna, BeimymienHom HM3narensckum
nentpom «Jpoday, 2018 r.
e [Tlonoxenus o padoueit nporpamme OAHO «JIuneps»
Pabouas 1. VwueOnuk - B.B. Epemuna, H.E. Ky3pmenko, A.A. JIpo3noBa,
[IporpaMma B.B. Jlynuna «Xumus. 8 knace». 10-e uzganue, crepeoTUIHOE -
pean3yCTest 9epes M.: «JIpodar, 2020.
YMK 2. Xwuwmwus. Pabouas Tetpanp. 8 knacc. Aptopel: B.B.Epemun, A.A.
Hpoznos, I'.A. lllunapesa,. - M.: [Ipocsemenne, 2021.
3. Xumusga. Meroguueckoe rocodue 8 - 9 kmacc: mocobue IS

yuutenen o0ireodpazoBaTenbHbIX yupexaenuii B.B.Epemuna,
A.A. llpoznoBa, — M.: «JIpoda», 2018. — 159 c..

[ns peanuzauu
MIPOrpPaMMBbI
UCTIONB3YIOTCS
JIOTIOTHUTEIIbHBIC
yueOHo-
TUIAKTHYECKHE
MaTepUaIbI
(YKa3bIBalOTCS IPU
HaJTUYHH)

Jna yvawuxcsa:

1. B.B.Epemuna, H.E.Ky3pmenko, COOpHHK 3aa4 ¥ yIpakHEHUN

o xumuu 8 — 11 kimacc. — M.: «DK3aMen»

2. A. M. Pameuxuii «Xumusa [Qunakthueckwii marepuan 8 - 9

1.

2.

kjaccs» — M.: Tlpocemienue, 2014. — 5-e uzg.

Jna yuumens:

Jlugua P.A. CripaBOYHHK 110 O0IIIeH M HEOPTaHWISCKONH XUMHUHU. —
M.: IlpocBemenue: Yue6. nurt., 2015. — 256 c.

Crenun b. JI. 3anumMarenbHble 3a1anus U 3 (HEKTHBIE OMBITHI MO
xumun. — M.: [Ipoda, 2002. — 132 c.

Kopomenko A.C. Xumus. 8-9 knaccel. TemaTuueckue TeCTOBbIE
3amanus. — M.: Jllpoda, 2018. — 172 c.

Ha peanusanuto
IIPOTrpaMMBbI
OTBOJIUTCS

2 yaca B Henemo, 70 yacoB B rof (35 Heaenn)

2. [lnanupyemble pe3yabTaThbl OCBOEHUsI y4eOHOT0 MpeaMeTa

IIpenmeTrHbIe pe3yJIbTaThI

OOyyaromuiics HAy4YuTCs:

¢ XAapaKTCPU30BaATh OCHOBHBIC MCTOJbI IIO3HAHUA: Ha6J'IIOJICHI/IC, HU3MCPCHUC, SKCIICPUMCHT,

e OINCHIBAaTh CBOMCTBa TBCPALIX,

KUIKHUX, Fa3006pa3HBIX BCIICCTB, BBIACIAA HX

CYILLIECTBEHHBIE IPU3HAKU;
® PaCcKpbIBATh CMBICII OCHOBHBIX XUMHUYECKHX IMOHATHI «aTOMY, «MOJIEKYIa», «XUMUYECKUI
JJIEMEHT», «IPOCTOE BELIECTBOY», «CI0XKHOE BEIIECTBO», «BAJEHTHOCTBY», «XMMUYECKAs
peaxkusa», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUU;
® pacKpbIBATh CMBICJ 3aKOHOB COXPAHEHHUsSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM T€OpUU;




pa3ianyaTh XUMUYECKUE U (PU3UUIECKUE SBIICHUS;

Ha3bIBATh XUMHUYECKHUE DJIEMEHTHI;

OTIpeIeIIATh COCTaB BEUIECTB MO uX (Gopmynam;

ONpENENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEIMHEHUSX;

ONPENENATh TUIl XUMUYECKUX PEAKIUM;

Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIMIA;

BBISIBJIATh NPU3HAKH, CBUJICTEIBCTBYIOUIME O MPOTEKAHMM XMMHUYECKOW peakiuu MNpu
BBITIOJIHCHUH XUMHUYECKOTO OIbITA;

COCTaBIATH GOPMYJIbI OMHAPHBIX COEIUHEHUM;

COCTaBJISITh YPABHEHUS] XUMUYECKUX PEAKIIUII;

coOiroaaTh npaBuia 6€30MacHOl paboThI IPU MPOBEACHUN OTIBITOB;

MO0JIb30BATHCS JTA0OPATOPHBIM 000PYAOBAHUEM U TIOCYI0M;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB;

BBIUHCIISATH MACCOBYIO JIOJTFO XUMUYECKOTO JIEMEHTa 10 (opMyJsie COSTMHECHNUS,
XapaKTepu30BaTh (PU3MUECKHE M XMMHUECKHAE CBOMCTBA MPOCTHIX BEIECTB: KUCIOPOJa U
BOJIOPO/JIA;

MOJIy4aTh, COOMPATH KUCIOPO U BOJOPOI;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KHUCIOPO/, BOAOPO/;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BO/IBI;

PacKpbIBaTh CMBICII IOHATHUSI «PACTBOP»;

BBIYHCIIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONIPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA,
Ha3bIBaTh COCIMHEHUS U3YyYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIICCTB;

XapaKkTepu3oBaTh (PHU3UYECKHE W XUMHYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

ONpeeNsATh NPUHAIIECKHOCTh BELIECTB K ONPEACICHHOMY KJIACCy COCMHEHUN;
COCTaBIATH (GOPMYIIbI HEOPTaHUYECKUX COCTUHEHHUHM U3YYeHHBIX KJIACCOB;

MPOBOJIUTH OMBITH, MOATBEPXKIAIONINE XUMHUYECKHE CBOWCTBA HM3YYECHHBIX KJIIACCOB
HEOPTaHWYECKUX BEIECTB;

pacno3HaBaTh ONBITHBIM MYTEM PACTBOPHI KUCIOT U HIEIOYEH MO MU3MEHEHUI0 OKPACKH
WHJUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY KJIaCCAMU HEOPTAHUUECKUX COSMHEHUH;
packpsiBaTh cMbici [leprnoandeckoro 3akona J[.M. Menaeneesa;

OOBICHATh (DU3UYECKUN CMBICT aTOMHOTO (TIOPSAIKOBOrO0) HOMEpa XUMHUYECKOTO
3JIEMEHTA, HOMEPOB IPYIMIIBI U Tlepuoa B nepuoanyeckoit cucreme .M. Menneneena;
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHS CTPOEHHUS aTOMOB, CBOWMCTB DJEMEHTOB B
npejesiax MajiblX NEPUOJOB U IIIaBHBIX MOATPYII;

XapaKTepU30BaTh XUMHUYECKHE AJIEMEHTHI (OT BOJOpOAa JO KajbIlMs) Ha OCHOBE HX
MOJIOJKEHUs B neproaundeckoit cucreme [[.1. MenneneeBa 1 0COOEHHOCTEH CTPOSHUS UX
aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB INEpBbIX 20 3JEMEHTOB MEPUOJUYECKON CHCTEMBI
JI.1. MeHneneena;

PaCKpBIBATh CMBICII TIOHATUN: «XUMHUYECKasi CBSI3bY, «AJEKTPOOTPUIIATETHLHOCTHY;
XapaKTepU30BaTh 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTATUTHUECKOM
PEIIeTKY;

ONPENIEATh BUJI XUMUYECKOM CBSI3M B HEOPTraHUYECKUX COCTUHEHUSX;

M300paxaTh CXEMBI CTPOCHHUS MOJIEKYJT BEIIECTB, OOpPa30BAaHHBIX pPAa3HBIMHU BHUIAMHU
XUMUYECKUX CBSI3EH;

OTIPENIETISATh CTEMEHb OKUCIICHUS aTOMa DJIEMEHTA B COCTMHEHUH,



OIICHUBATh BIIUSHUE XHUMHUYECKOTO 3arpsi3HEHUS OKpYKAMIIeHd cpenbl Ha OpTraHu3M
YeIIOBEKa;

IrPaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HU

OOyyamomuiicst MOJy4YUT BO3MOKHOCTh HAYYHThCS:

8b1068UCAMb U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOME3bl O XUMUYECKUX CBOUCTBAX
8ewecmes Ha OCHOBe UX COCMABA U CMPOEHUsl, UX CNOCOOHOCIMU 6CMYNAMb 8 XUMUYECKUe
peakyuu, o xapakmepe u npOOYKmMax paziuyHulX XUMU4eCcKUx peaKyuil;
Xapakmepuzoeams eewecmed no coCmasy, CMpOeHUur U CE0UCMBAM, YCMAHABIUBANb
NPUYUHHO-CLeOCMBEHHbIE CA3U MENCOY OAHHBIMU XAPAKMEPUCNUKAMU BEUeCmEd;
8b106U2AMb U NPOBEPAMb IKCNEPUMEHMAILHO 2UNOMeE3bl 0 Pe3yIbmamax 6030euUcmeus
PA3IUUHBIX PAKMOPOB HA UBMEHEHUe CKOPOCU XUMUYECKOU PeaKyuu,

UCNONb308aMb NPUOOPEMeHHble 3HAHUSL OISl IKOLOSUYECKU SPAMOMHO20 NOBEOeHUs. 6
OKpydicarouell cpeoe;

UCNONb308aMb NPUOOPEMeEHHbIe KII0Uegble KOMNEemeH YUl npu 8blNOJHEHUU NPOEeKmos U
VUEOHO-UCCNe008AMENbCKUX 3A0ad N0  U3YUEHUIO CBOUCMS, CHOCo008 NONYYeHUs U
PACNO3HABAHUS BEUECTE;

00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECNBAX U XUMUUECKUX NPOYECCax,
KPUMU4eCcKy OMHOCUMbCsL K NCEBOOHAYUHOU UHDOpMayuL, He00OPOCOBeCMHOU PeKIaMe 8
cpeocmeax Maccosou ungopmayuu,

0CO3HABAMb  3HAYEHUEe MeopPemuyecKux 3HAHUU No XUMUU 01 NPAKMUYECKOU
0esAmenbHOCMU Yelo8eKd;

€030a6amv MOOeNU U CXeMbl 0I5 peuleHUsl Y4eOHbIX U NO3ZHABAMENbHBIX 3A0aY, NOHUMAMb
HeobXo0uMocms  coONO0eHUss NpPeOnuUcanuti, npeonazaemMvix 6 UHCMPYKYUIX No
UCNONB308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

MeTanpenMeTHMe pe3yJabTaThbl

PerynstusHbie YY ]|
OOyyaromuiic HAy4YuTCs:

CaMOCTOSITENIbHO OOHApyKuBaTh M (HOpMyIUpOBaTh yueOHYIO MpoOIeMy, ONpEeAesATH
1eJIb Y4eOHO! e TeIbHOCTH, BEIOUPATh TEMY IPOEKTa;

BBIJIBUTaTh BEPCUU PELICHUs NMPOOJIEMBbl, 0CO3HABaTh KOHEUHBIH pe3ynabTar, BEIOUpPATh U3
IPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH;

COCTaBJATh (MHAMBHUIYAJIbHO WIM B TPYIIE) IUIaH PEIIeHUs MpoOJeMbl (BBIIOIHEHUS
MIPOEKTA);

OTIpeNieNATh MOTEHIMAIbHbIE 3aTPyIHEHUS NP pelleHUH Y4eOHOM M MO3HaBaTeNbHOU
3a/la4i U HaXOJUThb CPEACTBA ISl UX YCTPAHEHHUS;

paboTas 1o I1aHy, CBepATh CBOM JIEHCTBUS C LIENbIO U, IPU HEOOXOJUMOCTH, UCTIPABIATh
OIIMOKU CaMOCTOSATEIBHO;

OCHOBaM CaMOKOHTPOJIsl, CAMOOLIEHKH.

ITo3HaBaTeabHBIE
OOyuarouuiicss HAyYHTCS:

CaMOCTOSITENIbHO OOHapyXuBaTh U (HopMynHpoBaTh Y4eOHYIO TPOOIIEeMy, OMpPEIeNsTh
1eNb Y9eOHOM NesTeNIbHOCTH;

BBIJIBUT'aTh BEPCHUHN PCIICHUA HpO6J’IeMBI, 0OCO3HAaBaTh KOHEYHBI pE3YIbTAT, BI)I6I/IpaTI) n3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIETH;

COCTaBIATh (MHIWBUIYaTbHO WM B TPYIIIE) [JIaH PEIICHUS TPOOIEMBI;

paboTas 1o TIaHy, CBEpSATh CBOU JEHCTBUS C LIETBIO U, TPH HEOOXOMMOCTH, UCTIPABIISThH
OIMOKH CaMOCTOSTEILHO;



B JMAJOre C yYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTENILHO BBIPAOOTaHHBIE KPUTEPHH
OLICHKH.

aHaM3UpPOBaTh, CPAaBHUBATh, KIACCHPHUUUPOBATH M 0000marh (akTel U SIBICHUS,
BBISIBIISITh MX TIPUYUHHO-CIICACTBEHHBIE CBSI3H.

OCYIIECTBIISITh CPaBHEHME, KIACCH(PUKALUIO, CAMOCTOSTENIbHO BBIOMpPAs OCHOBAHUS U
KPUTEPUU U1 YKa3aHHBIX JOTHUECKUX OIepalyii;

CTPOUTH  JIOTUYECKOE pacCyXJIEHHe, BKIIOYAIONIEe YCTAHOBICHHE MPUYHMHHO-
CJICZICTBEHHBIX CBS3CH.

CO3/aBaThb CXEMAaTHYECKHUE MOJIEIH C BBIICICHUEM CYHIECTBEHHBIX XapaKTEPUCTHUK
o0BeKTa.

COCTABJISAATh TE€3HCHI, PA3JINYHbIC BUJBI TUNIAHOB (TIPOCTHIX, CJIOKHBIX U T.I1.).
peoOpa3oBEIBATH HHPOPMAIIMIO K3 OJJHOTO BHJIA B APYroM (TabIUIly B TEKCT U TIp.).
YMETb OIPEACIATH BO3MOXKHBIE HCTOYHUKH HEOOXOJUMBIX CBEICHUI, TPOU3BOIUTH TOUCK
uH(pOpMalli1, aHATU3UPOBATh U OLIEHUBATH €€ JI0CTOBEPHOCTb.

CaMOCTOSITENIbHO OpPraHM30BBIBATH y4yeOHOE B3aMMOJICHCTBHE B Tpymie (ONpeaessaTh
o0IIue 1enH, pacrpeeNiaTh PoJid, T0TOBApUBATHCA APYT C JPYTOM U T.1.).

KoMmyHnkaTuBHbIC
OO0yuaromuiicss HayuYuTCs:

CaMOCTOSITENIFHO OpPraHW30BBIBATH y4eOHOE B3aWMOJICHCTBHE B TpymIme (ONpenensirTh
o011ue 11enu, pacrpeesaTh POy, 10r0BapuBaThes APYT C APYTOM U T.1.);

BJIa/IETh TEXHOJIOTHEHN MpoOaeMHOro auasnora (modyX Aol U MOABOIALINMN AUajor) U
opraHuszanueil paboThl B MaJIbIX TIpyNNax, a TakXKe MHCIOIb30BAaHUIO D3JIEMEHTOB
TEXHOJIOTUH MTPOAYKTUBHOTO UTEHUS;

YMEHHUIO OCO3HAHHO HCIIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3a7ayei
KOMMYHHUKAIlUM JUIsl BBIP@KEHHMs] CBOMX 4YYBCTB, MbICIIEH W MOTpeOHOCTEH uis
IUTAHUPOBAHMS U PETYJISLIUU CBOEH NESATEIbHOCTH;

BJIaJICTh YCTHOM U MMCbMEHHOMN peubl0, MOHOJIOTUYECKOM KOHTEKCTHOM peublo;
IeJICHANPaBJIEHHO UCKaTh M MCIOIb30BaTh MH(POPMALMOHHBIE PECypChl, HEOOXOIUMBbIE
JUIS peleHns yueOHBIX M MPAaKTUYEeCKHX 3a/1ad ¢ oMolisio cpeacts UKT.

JInuyHOCTHBIE pe3yJIbTaThI

OCO3HaBaTh €IMHCTBO M LEJOCTHOCTh OKpPYKAIOLIEr0 MHUpPAa, BO3MOXKHOCTH €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHUKCHHUH HAYKHU;

MOCTENIEHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHUE: 0CO3HAaBaTh
MOTPeOHOCTh W TOTOBHOCTH K CamMoO0Opa3oBaHHWIO, B TOM 4YHCI€ U B paMKax
CaMOCTOSITEILHOM JIEITEILHOCTH BHE IIKOJIBI,

OILICHUBATh XHW3HCHHBIC CI/ITyaIII/II/I C TOYKH 3pCHI/15[ 6C3OHaCHOFO 06p333 XKNU3HU "
COXpaHEHHUs 37I0POBBS;

OIICHUBATh FKOJOTUYECKUM PUCK B3aUMOOTHOILIEHUN YEIOBEKA U IPUPO/IBI.
dbopMUPOBaTh SKOJIOTHUECKOE MBIIUICHHWE: YMEHHE OIEHUBATh CBOIO AEATEIBHOCTh U
MOCTYIKHU JIPYTUX JIIOJIEd C TOUKHU 3PEHMS] COXPAaHEHUsI OKPYKAIOIIEH Cpeibl - rapaHTa
JKU3HH U OJIaronoTydus JIIoei Ha 3emIte.



3. Conep:xkanue yueOHOI0 MpeaMeTa

BBenenue. MecTo xXumMum cpeau ecrectBeHHbIX Hayk. [Ipeamer xumum (1 4)

Tema 1. [lepBoHavajibHble XUMUYeckue NoHATHs (15 4)

BemectBo. YucTele BemecTBa W cMmecd. MeToasl pasfenieHus cMeceil (puibTpoBaHHe,
OTCTaMBaHUe, BhITAPUBAHUE, IEPETOHKA).

ATOMHO-MOJIEKYJIsipHOE ydeHue. 3Hadenue pabor M. B. JlomonocoBa u JIx. [dampToHa s
dbopMUpPOBaHUS ATOMUCTUYECKOTO MUPOBO33PEHHSI.

XUMHUYECKUH 3JIEMEHT KaK BUj aToMOB. CUMBOJIBI 3JIEMEHTOB. PacripocTpaHeHHOCTh 3JIEMEHTOB
Ha 3emJie U B KOCMOCE.

Mortekyna Kak MeIbYaifllias 9acTHIla BEIIECTBA, 00IaIaoas ero XUMHUYECKIMH CBOWCTBAMHU.
BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOI'O CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBA BELECTB,
UMEIOIINX MOJICKYJSIPHOE CTpoeHHEe. XUMHUECKHUe (DOPMYIIBL.

Maccel aToMOB 1 MoJieKyI1. [ToHsATHE 00 OTHOCUTEIIBHOM aTOMHOM M MOJIEKYJISIPHOW Macce.
[Ipoctbie u cioxHbIe BemiecTBa. Mertamuibl U HeMeTauibl. OpraHMdeckue U HEOpraHu4ecKue
BEILECTBA.

N3menenus, mpoucxopsmue ¢ BemectBamu. Dusnueckue SBICHUS U XUMHUYECKHE PEAKIUU.
[Ipu3Haku XUMUYECKUX peakiuii. XMMUYECKUE MPOLIECCHI B OKPYKAIOLIEM HAC MUPE.

3aKOH COXPAHEHHS MAacChl BEIIECTB. YPaBHEHHE XUMHUYECKON peakiuu. OCHOBHBIE THIIbI
XUMHYECKHX peaklui: pasjoKeHue, COeqUHEHHe, 3aMelleHue, oOMeH. Briuucinenue
OTHOCHUTEIIEHOM MOJIEKYJIIPHOW MacChl BemmecTBa 1mo (opmyne. Beraucienne MaccoBOW 0JU
3JIEMEHTa B XUMUYECKOM COEIMHEHHH.

Hemoncmpayuonnvie onvtmet. O0pa3lbpl UHIMBUIYAJIbHBIX BEIIECTB (METaslibl, HEMETAJUIbI,
CJIOKHBIE BEILIECTBA) U cMece (pacTBOpbl, rpaHuT). ['openne maruus. Kunenue crnupra. I'openue
cnupTa. OIBITHI, TOATBEPKAAIOLINE 3aKOH COXpaHEHUs Macchl BemecTB. OOpa3oBaHue aMMHaKa
IIPU paCTHUpPAaHUU CMECH TallleHON M3BECTU C XJOPUAOM aMMOHHUS. OIBITHI, 1EMOHCTPUPYIOLIUE
HOSIBJICHHE OKPACKH IIPU CMEIIEHUH IBYX PacTBOPOB (TaHHUHA U cyibdata xenesa (1), cynbdara
meau (II) m ammuaka, xentoil KpoBsiHOM conu U xyopuza skenesa (III), nurpata ceunua (II) u
uoauaa kanus, ¢eHoidrasenHa U 1menodu). PasgeneHue cMecH MEAHOTO Kylopoca U Cepbl
pPacTBOPEHHUEM.

Jlabopamopuvie onvimal. 1. 3HAKOMCTBO ¢ oOpasllaMH TMPOCTBIX M CIOXKHBIX BEIIECTB. 2.
Pasnenenne cmeceit. 3. Xumudeckue sBIeHUs (MPOKAIMBAHHE MEAHON TMPOBOJIOKU;
B3aUMOJICHCTBHE MeJla C KHUCJIOTOM, pa3lioKeHHe caxapa npu HarpeBanuu). 4. Paznoxenue
ManaxuTa. 5. CocTaBieHuUE MAPOCTEPKHEBBIX MOJIENIEN TPOCTEUIINX MOJIEKYJI.

Ilpakmuueckue padomui.

1. 3nakoMcTBO ¢ JabopatopHbIM oOopyaoBaHueM. I[IpaBuna Oe3omacHOCTH Tpu paboTe B
XUMHUYECKOH J1abOPaTOPHUH.

2. OuncTKa 3arpsA3HEHHON TOBapeHHOM COJIH.

Tema 2. Kucsopoa. Bonopoa. Boxa. Pacteopsi (22 u)

Kucnopon, ero pacmnpocTpaHeHHOCTh B MpHUpojAe, (U3MYECKHEe M XUMHYECKHE CBOMWCTBA,
MOJIy4YeHUE B JIaOOpaTOPUU U IPUMEHEHHUE.

OKcuibl METaNIOB U HEMETAJLJIOB.

BanentHocts. CocTaBnenue Gopmys o BAJICHTHOCTH.

Boznyx — cmech razoB. Beinenenne kucinopoaa u3 Bozayxa. [loHsaTue o0 MHEpTHBIX Tra3ax.
['opeHue cnoXHBIX BelecTB B Kuciopoae. CTpoeHHe MIaMeHH, TeMIepaTypa BOCIIaMEHEHUSI.
[Tna3ma. Tymenue noxxapoB. OrHerymurenas. MemieHHoe okucienue. [lonatue o0 ammoTponuu.
O30H — amoTponHas MOAU(PUKALIHS KUCTOPO/IA.



Bopopon, ero pacrpocTpaHeHHOCTb B IPUPOIE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA, MOTyYeHHE
B 1a00OpaTOpUH U IPUMEHEHHUE.

Kucnotst u conu. CocraBnenue ¢popmy coneit. Conu, UCTIONIb3yeMbIe B OBITY.

Bona, ee ¢usmyeckue cpoiictBa. IlomydyeHrne AUCTHITUPOBAaHHOW BOJBI. KpyroBopoT BOIbI B
IpPUPOJIE.

PactBoprl. PacTBOprMOCTh BeleCcTB B BOJE. 3aBUCUMOCTh PACTBOPUMOCTH OT TE€MIIEpaTypbl U
naBieHus. MaccoBast 10J11 paCTBOPEHHOTO BellecTa. Kpucramioruaparsl.

Xumuueckue cBoicTBa BOAbI. [losyueHre KUCIOT npy B3aMMOJIEHCTBUM OKCHUJIOB HEMETAIIJIOB C
Bos0i. [lonsiTie 06 ocHoBanusax. [lomyyenue menodel npyu B3auMOJICHCTBUN C BOAOH aKTHBHBIX
METaJIOB UM UX OKCUAOB. [IpeacTraBienne o KUCIOTHO-OCHOBHBIX MHIUKATOPaXx.

Jemoncmpayuonnsie onvimol. I'openue yriisi, cepsbl, pochopa u xesne3a B Kuciaopoe. [Ipruemsl
TymeHus miaMenn. [lonyuenue Bomopozaa B anmapare Kurmrma, ropeHue BOAOpoJa Ha BO3AYXeE.
BoccraHnoBiieHre OKCHIa METal1a BOJIOPO10M. B3phiB rpemyuero ra3a. Bzaumoeiicteue okcuaa
dochopa (V) c¢ Bomoii. Ileperonka Bombl. YBenuueHHE OOBEMa BOJIBI TPH 3aMEpP3aHUU.
3aBUCHMOCTh PACTBOPUMOCTHU COJIA OT TeMIIEpaTyphl. BoinaieHre KpUCTAIIOB MTPU OXJIAXKICHUH
HACBIIIIEHHOTO0 pacTBOpa (HUTpaTa Kajus, aJIFlOMOKAJIMEBBIX KBACIIOB, MOAWAA CBUHIA). Mepbl
6e3omacHOCTH MpH paboTe ¢ KUcIoTaMu. B3aumoseiicTBre HATpusi ¢ BOJOH. B3ammoneiicTBue
BOJISTHOTO Tapa ¢ ykene3oM. [ameHne u3Bectd. PasinokeHrne BoIbl 3JCKTPHYSCKAM TOKOM.

Jlabopamopnvie onvimwi. 6. [lonydyeHue Kuciaopoja IpHU Pa3ioKEHUH KUCIOPOACOAEPHKAIIUX
coenquHeHuil. 7. [lomydyeHue BomopoAa M M3ydeHHE ero CBOMCTB. 8. [leruaparanus MemHOTO
Kyrnopoca. 9. PacTBopuMOCTb TBEp/ABIX BEIIECTB B BOJE M €€ 3aBUCHUMOCTh OT TeMriepaTypsl. 10.
Pacno3naBanue pacTBOPOB KUCIOT U OCHOBaHHM ¢ TOMOIIbIO MHAUKATOPOB.

Ilpakmuueckue padomer. 3. llonyueHue KUCIOpOJa pa3ioXKEHHEM IepMaHTaHaTa Kalusi |
u3ydeHue CBOMCTB kuciopoga. 4. IlpuroroBieHnue pacTBopa C 3aJaHHOM MacCOBOW JoJeH
PacTBOPEHHOI'O BEIIECTBA.

Tema 3. OcHOBHBIC KJIACCHI HEOPTAHMYECKHUX coequHeHmit (13 1)

Oxkcuapl, uX Kiaccu@uKanus, B3aUMOACHCTBHE C BOAOW, KHUCIOTaMU U IIEJIOYaMHU.
B3aumopneicTBue Mexay KMCIOTHBIMU U OCHOBHBIMHM OKCHJIAMHU.

Kucnotel, ux xnaccudukanusi, B3aUMOJEHCTBHE C METajUlaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSIMU U coisiMu. [loHsATHE O psiie HANPSYKEHUN METAJUIOB.

OcHoBaHMsl, MX KiIaccUpUKalus, B3aUMOJCHCTBHE IIEI0Ye C KUCIOTHBIMH OKCHJIaMH,
KHCIIOTaMU U COJsiMU. Pa3noxkeHne HepacTBOPUMBIX B BOJE OCHOBaHH IPU HArPEBaHUM.
AMoTepHbIe OKCHUIBI U THJIPOKCH/IBI.

Peakuus HeliTpanuzanuu. KucioTHO-0CHOBHBIE MHIMKATOPSI.

Conu, uX peakiu ¢ KUCI0TaMH, IIeJI04aMu U JPYTUMHU coisiMU. [IOHSATHE O KUCIIBIX U OCHOBHBIX
COJISIX.

VYcnoBus, Ipu KOTOPBIX peakiysi 0OMeHa MPOTeKaeT 10 KOHIIA.

I'eneTnyeckas CBSI3b MEXAY OCHOBHBIMU KJIACCAMHU HEOPTAaHUYECKUX COEIMHEHUH.

Jemoncmpayuonnvie onvimosl. 3HAKOMCTBO ¢ 00pa3laMM OKCUIOB. XUMHUYECKHE CBONCTBA
pacTBOpPOB KUCIIOT, COJIEH U mienouen. Peakuus Heltpanuzanuu. BzauMoaencTeue okcuaa Meu
C cepHO#l kucioTol. B3ammopelicTBue kapOboHaTta MarHus ¢ cepHoil kucioroil. OcaxneHue u
PacTBOPEHME OCATKOB COJIEN M HEPACTBOPUMBIX THAPOKCHUJIOB.

Jlabopamopusie onvimer. 11. XvMU4eCcKre CBOMCTBA OCHOBHBIX M KHUCJIOTHBIX OKCHIIOB. 12.
VYcnoBus HEOOpaTUMOTO MPOTEKaHWs peakuuid oomeHa. 13. Xumudeckne CBOWCTBA KHUCIOT U



ocHoBaHuil. 14. [lony4yeHune ocaakoB HEPACTBOPUMBIX I'MAPOKCHUIOB U U3YUYEHUE UX CBOMCTB. 15.
[Tomyyenue am¢oTepHOTO THAPOKCHIA U U3YYeHHE ero cBOMCTB. 16. HedTpanuzamus menouun
KHCJIOTON B MPUCYTCTBUU (eHOIPTATICHHA.

Ilpakmuueckue padomul. 5. 'eHeTHYECKas CBA3b MEX/1y OCHOBHBIMH KJIACCAMHU HEOPTraHUUECKUX
COEMHEHUH (BBINOJIHEHUE LEOYKH XUMHUECKUX IPEBpAILEHU).

Tema 4. [lepuoguueckuii 3akon . U. MenpgesieeBa. Ctpoenne atroMa. XuMHU4ecKasi CBA3b.
CTpoeHue BelecTB B TBEPAOM, KMIKOM U ra3000pa3HoM coctostHusAx (17 1)

[IepBble TMOMBITKU KJIaCCUPHUKAIUN XUMUYECKUX AJIEMEHTOB. ['pyIIbl 2JIEMEHTOB CO CXOAHBIMU
cBoiicTBamMH. AM(OTEpHbIE OKCH/IbI U THAPOKCH/IBI HA TIpuMepe IUHKA. [lepuoandeckuii 3aKoH 1
Ilepuonuueckas cucrema xumuueckux odnemeHtoB JI. WM. MengeneeBa. CtpykTypa
[Tepuoandeckoit cuctembl xumudecknx snemeHtoB JI. VM. MenneneeBa: manbie u OoJbliue
MI€PUO/Ibl, TPYIIIBI U IOATPYIIIIHI.

Hayunsnii nogsur 1. 1. Menneneesa. IIpenckazanue CBOWCTB €1ie HE OTKPBITHIX 2JIEMEHTOB.
[InaneTapHas Mozienp CTPOCHUS aTOMa. ATOMHOE s11po. M30TOmBbL.

[TopsiAKOBBIM HOMEpP XHUMHUYECKOTO JJIEeMEHTa — 3apsn siapa ero aroma. CoBpeMeHHas
dopmynupoBka Ilepuoanueckoro 3akona. PacmpeneneHue 37€KTPOHOB B 3JIEKTPOHHBIX CIOAX
ATOMOB XUMHUYECKHUX JIEMEHTOB 1—3-T0 mepro1oB. XapaKTepUCTHKA XUMHUIESCKHUX dJIEMEHTOB No
1—20 na ocHoBaHuu ux nosoxxkenus B [lepuoauueckoii cucreMe xumudeckux snemeHToB /1. U.
MeHieneeBa 1 CTpPOCHHUS KX aTOMOB.

Mertamibl u Hemetauibl B [lepuoauueckoit cucteme xumuueckux snemeHToB J[. . Menneneesa.
DIIEKTPOOTPULIATEITHHOCTb.

KoBanentnas cBsizb. Mexanusm o0pazoBaHusi, MOJSpHAsl M HEMOJSpHAs CBSI3b. HanpaBieHHOCTh
Y HACBIIIEHHOCTh KOBAJICHTHOM CBsI3U. CBOWMCTBA KOBAJICHTHBIX COCIMHECHHI.

Nonnas cBsa3p. Koopaunammonnoe uyucio. CtpoeHue TBepAbIX BemlecTB. Kpucramnmueckue u
amop(HBIC BemecTBa. ATOMHBIC U MOJICKYJIIPHBIC KPUCTAILIBI. FIOHHBIE KPUCTAILTBI.

ﬂejnoncmpauuouubw onvimot. 11okas 06pa311013 MICI0YHBIX MCTAJIJIOB U T'aJIOTCHOB. HonyquI/Ie
OKCHAOB HCKOTOPLIX 3JICMCHTOB 3-ro nepuoaa U3 IMpoOCThbIX BCHICCTB, PACTBOPCHUC UX B BOAC U
HCIIBITAHUC PACTBOPOB HMHAHUKATOPAMMU. Bo3sronka uozaa. O6pa3III)I HMOHHBIX M KOBAJICHTHBIX
COCHHHCHHﬁ. MO,Z[CJ'II/I KPpUCTAIUIMYCCKUX PCHICTOK KOBAJCHTHBIX W HWOHHBIX COGHHHCHHﬁ.
CormocraBiicHHE JICTYUYCCTH pa3JIMYHBIX )KI/II[KOCTCI\/'I " TBEPABIX TCII. CKKeHne CCPHUCTOI'O Ira3a
NJIM 3HAKOMCTBO C 06pa3u0M CXKMXKCHHOTI'O ra3a.

Jlabopamopnsie onvimut. 17. 3HaKOMCTBO € 00pa3I[aMH METAJIOB U HEMETasoB. 18. 3HakoMCTBO

CO CBOMCTBaMHU KOBAJICHTHBIX M MOHHBIX coequHeHuil. 19. AMpoTepHble CBOMCTBA THIPOKCHIA
LMHKA.

TeMaTnuyeckoe NIAHUPOBaAHUE

Conepxanue KiroueBbie KonuyectBo | KonuuectBo KonuyecTso
BOCITUTATEIbHBIC 33/]a4l | 4acOB KOHTPOJIBHBIX | TIPAaKTHYECK
pabot ux pabor

Beenenue e llHdopMHUPOBaHHOCTH 1
o0ydJaronmxcs 00
0COOEHHOCTSIX
pa3IYHbIX coep
npodeccHoHaNBHOMI
JeSITeTHHOCTH




Tema 1. Oco3HaHme 00y4YaIOIUMHCS 154
[lepBoHavalibHBI | B3aUMOCBS3U 310POBbS
€ XMMHYECKHE YeJI0BEKa U SKOJOTTUECKOTO
MOHSATHUSA COCTOSIHHSL  OKpYKarouien
€ro Cpelibl;
¢dopmupoBanue
IIEHHOCTHOT'O OTHOIIIEHUS K
JOCTHIKEHHUSM CBOCH
Ponunel
Tema 2. Oco3Hanue 22 4
Kucnopon. 00yJarouuMucs
Bonopon. Bona. | B3anMOCBsI3U 310pOBbS
PacTtBOpBI JeJIoBeKa U
SKOJIOTHYCCKOTO COCTOSHHS
OKpYKalOIle ero cpesibl
Tema 3. OpueHTanus Ha 134
OcHoOBHBIE MpUMEHEHNE 3HAHUH U3
KJIaCChI COLIMATLHBIX U
HEOPraHUYECKHX | €CTECTBEHHBIX HAYK JJIs
COeTMHEHH I pelIeHus 3a1a4 B 001aCTH
OKPYKaIOIEeH CpeIbl
Tewma 4. dopmMupoBaHUE 17 4
[Tepuonrueckuii | HEHHOCTHOTO OTHOLICHHMS K
3akoH /I. H. JNOCTHXKEHHUSIM cBOEH
Menneneena. Pomunsr,
Ctpoenue OpUEHTALIUS Ha
aroMma. IIPUMEHEHNE 3HAaHUU U3
Xumuaeckas COIIMATBLHBIX "
cBs3b. CTpOCHHUE | €CTECTBEHHBIX HAyK IS
BCIIECTB B pemieHus 3amad B 00JacTu
TBEPAOM, OKPY’KaroIlle Cpebl.
KHUIKOM U
razoo0pazHoM
COCTOSIHUSIX
Hroro: 68




4. Kaneﬂnapﬂo - TEMaTHYE€CKO€C IVIAHUPOBAHUE

Jlara Jlara 1o Tema ypoka Koin-Bo Buapl koHTpOISIS
Ne n/m 4acoB
10 TUTaHY (dakTy
| TpumecTp
1. Beeoenue — 1 uac
1 01.09.22 ‘ | MecTo XMMHH Cpeld €CTECTBEHHBIX HayK. [Ipeamer xumun 1
Tema 1. Ilepsonauansvnvie xumuueckue nonamus — 15 uacoe

5 06.09.22 XuMus — HayKa O BELIECTBAaX, UX CBOMCTBAX U IPEBPAIICHUSX. 1

[IpaBuiia TexHUKHN 0€30MaCHOCTH Ha YPOKAaX XUMHUHU.

08.09.22 IIpakTnuyeckas padora Ne 1. 1 ITpakTuyeckas pabora

3 3HAKOMCTBO C JIa0OpaTopHBIM 00opyaoBanueM. [IpaBuina Ge3onacHoi

paboThI B XUMHUYECKOH JIAOOPATOPHH.
4 13.09.22 YucTsie BemnecTBa 1 cMecu. CriocoObl pa3ieieHusl cMecei. ArperaTHbie 1

COCTOSIHUSI BEIIECTBA.
5 15.09.22 IIpakTnyeckas padora Ne 2 OuuncTka 3arps;I3HEHHON TOBapEHHOM 1 [IpakTnueckas padbora

COJIH.
6 20.09.22 ®u3nyuecKre 1 XUMUYECKHE SIBJICHUS 1
7 22.09.22 XUMHYECKHUE DJIEMEHTHI. ATOMBI 1
8 27.09.22 Mounekynbl. ATOMHO-MOJIEKYJISIPHAsE TEOPUSL. 1
9 29.09.22 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB. 1
10 04.10.22 Knaccudukanus Bemects. [IpocTblie 1 clioKHBIE BElIeCTBa. 1 IIpoBepounas pabota
11 06.10.22 OTtHocuTeNbHASI aTOMHAsI U OTHOCUTENIbHBIE MOJIEKYJIsipHasi MacChl. 1

Kanuxynor 1

12 18.10 MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHHHU. 1
13 20.10 3aKOHBIV COXPAaHEHHsS MAacCChl BEIIECTB. YPaBHEHHUS XUMHUYECKHX 1

PeaKIHid.
14 25.10 CocraBnenre ypaBHEHUN XUMHUYECKUX PEaAKITHil. 1
15 27.10 Tunbel XUMHUYECKUX PEaKLIUM 1




16 01.11 O06o6menne u cucremaTu3anusi 3HaHul 1Mo Teme «llepBoHAUYANBHBIE 1
’ XUMHUYECKHUE TTOHITH
17 03.11 KoutpoJabHas patora 1. 1 Kontponbhas pabota
' «[lepBoHauanbHBIE XUMUYECKUE TTOHATUS
Tema 2. Kucnopoo. Booopoo. Booa. Pacmeoper — 21 uac
18 08.11 PacnipocTpaHeHHOCTH KUCIIOPO/Ia B IPUPOJIE U €ro (PU3NUECKUe 1
cpoiictBa. [lonydenue kuciaopoa B labopaTopuu
19 10.11 XUMHYECKHE CBOMCTBA KUCIOPO/Ia. 1
20 15.11 IIpakTnyeckas padora Ne3 [lonyuenue u cBOMCTBA KUCIOpPOJa 1 [IpakTnueckas padbora
21 17.11 BanentHocTs.
Kanuxynor 2
Il TpumecTp
22 29.11 CocraBieHnue GopMyI1 0 BaJEHTHOCTH. 1 [IpoBepounas pabora
23 01.12 Boznyx. 'opeHue BemiecTB Ha BO3AyXeE. 1
24 06.12 [Tonmy4yeHne KUCIOpO/ia B MPOMBIIIIICHHOCTH M €r0 IIPUMEHEHUE. 1
o5 08.12 PacnipoctpaneHHocTh BOJOpOAa B TMpUpPOAE U €ro (usmyeckue 1
cBoiictBa. [lomydyenue Bogopoaa B 1abopaTopum.
26 13.12 XUMHUYECKHE CBOICTBA BOAOPOA. 1
27 15.12 IIpumenenue Bopopona. [lonydyeHne B IpOMBIIITIEHHOCTH. 1
28 20.12 Kucnorsr. 1
29 22.12 Homenknarypa coneit 1
30 29.12 Comu. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTaB COJIEH 1
Kanuxynor 3
31 10.01.23 Kucnorueie okcuabl. 1
32 12.01.23 dusnyeckue cBoiicTBa BoAbl. lleperoHka kak crmoco0 paszaeneHus 1
cMeceil. PacTBOpUMOCTh BEIIECTB B BOJIE
17.01.23 Konnentpanust pactBopoB. MaccoBast 10J1s1 paCTBOPEHHOTO BEIIECTBA. 1 [IpoBepounas pabora

33




34 19.01 IIpakTuyeckass padora Ne 4. [IpurorosiaeHue pacTBopa ¢ 3aJaHHOU 1 [TpakTudeckas pabora
MAaCCOBOM J0JIEH paCTBOPEHHOT'O BEILIECTBA.
35 24.01 XUMHYECKHE CBOMCTBA BOEL. 1
36 26.01 OcHoBaHusl. 1
37 31.01 [ToBTOpenue u o6o6menue Mmarepuaia no reme «Kucaopoa. Bogopon. 1
Bopaa. PacTBopbI»
38 02.02 KonrpoabHasi padora 2 mo teme «Kuciopon. Bomopoa. Bona. 1 KOHTpOJIbHAs paboTa
PacrBopbI»
Tema 3. Ocnoenvie Knaccel Heopzanuueckux coeounenuil. (13 uacoes)
39 07.02 OO6m1as XxapakTeprucTHKa OKCHIOB 1
40 09.02 BsauMoneiicTBUE OKCUIOB € KUCIOTAMHU U OCHOBAHUSMHU. 1
41 14.02 B3anMmoneiicTBre BeliecTB, 00J1aJar0MIMX KUCIOTHBIMA U OCHOBHBIMH 1
CBOWCTBaMHU
42 16.02 Peakuust HeWTpaIu3alyy. 1
Kanuxynor 4
Il TpumecTp
43 28.02 IpakTuyeckasi padora Ne 5. [lonyyenue MeaHOTO Kyrnopoca. 1 [IpakTuueckas padbota
44 02.03 Peaxiust oOMeHa B BOJHBIX pacTBOpax. 1
45 09.03 O06001eHre 3HaHUH O KHCIOTaxX. 1
46 14.03 O0600111eH1E 3HAHUI 00 OCHOBAaHUIX. 1
47 16.03 O0600111eHNEe 3HAHUH O COJIAX. 1
48 21.03 I'enernyeckas CBA3b MEXAY Pa3IMYHBIMU KJIacCaMU HEOPTaHMYECKHX 1
BEIIIECTB.
49 23.03 IIpakTuyeckas padora Ne 6. DkcriepuMEeHTATFHOE PENICHUE 3a/1a4 10 1 [TpakTuyeckas pabora
TeMe «OCHOBHBIC KJIACCHI HEOPTAHMYECKHUX COCIMHCHHI
50 28.03 [ToBropenue u oOoOmeHnue 3HaHMNH 1O Teme OCHOBHBIE KJIAacChl 1

HCOPTaHNYCCKUX COC}II/IHGHI/If/i.




51 30.03 KontposbHass padora Ne3 mno Teme OCHOBHBIE KJIACChI 1 KOHTpOJIbHAs paboTa
HEOPraHM4YeCcKMX coeIMHeHnil
Kanukynv
Tema 4. llepuoouueckuit 3axkon u Ilepuoouueckan cucmema xumuueckux inemenmos /|.U. Menoeneesa. Cmpoenue amoma.
Xumuueckas ceazv. Cmpoenue seutecme. 17 uacoe
52 11.04 [IepBbie ONMBITKY KJIACCU(PUKAUN XUMUYECKUX HJIIEMEHTOB. 1
53 13.04 AmMdoTtepHOCTb. AMGMOTEPHBIC OKCHUJIBI 1 TUIPOKCHIBI. 1
54 18.04 [lepuoanueckuii 3akoH. [leprospl. 1
55 20.04 [Tepuoanueckas cuctema xumudyeckux snementoB J[.M. Menneneesa. 1
['pyrmimbl
56 25.04 [Tepuonnueckuit 3akoH u Ilepmomnueckas cuUcTeMa XUMHYECKHX 1
anemenToB /.M. Menjeneena.
57 27.04 XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA I10 €T0 TOJIOKEHHIO B 1
Ilepnonnueckoii cucreme. Hayunsiii nogsur JI.M1. Meneneesa.
58 04.05 CoBpemenHnas popmynupoBka [lepuoanueckoro 3akoHa. 1
59 11.05 Crpoenue siapa atoMa. [lopsakoBelil Homep 3yieMeHTa. M30TonbI. 1
60 16.05 OnexTpoHsl B arome. Opourtanu. CTpoeHHe 3IEKTPOHHBIX 000JI0UeK
aTOMOB.
61 18.05 N3menenne CBOWCTB 3JIEMEHTOB B MEPHOJIaX W TVIABHBIX MOATPYIMax. 1
DNEeKTPOOTPUIIATEILHOCTD
62 23.05 KoBanentnast cBs3p. [lomsipHas u HemomsipHas cBsi3b. CBolicTBa 1
KOBAJIEHTHOM CBSI3H.
63 25.05 Xumundeckas cBs3b U dHeprus. MlonHas cBsa3b. Metamnueckas CBA3b. 1
64 30.05 BanenTHOCTh M cTeneHb okuciieHus. CTpoeHue TBePIbIX BEIIECTB. 1
65 01.06 O06o0mieHne 1 cucTeMaTu3alys 3HaHUuH 1Mo Kypcey 8 kiacca 1
66 06.06 HToroBast KOHTpOJIbHAsE paboTa 10 XUMHH 32 Kypc 8 Kiacca 1
08.06 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThl. [loaBeneHne NToros. 1
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