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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma mo Xumu Jist 8-9 KIIacCOB COCTaBlIeHA HA OCHOBE CIIEAYIONINX
HOPMAaTUBHBIX JOKYMEHTOB:

v 3akona «00 obpazosanuu B Poccuiickoit ®enepammn» (2012);

v' OyHAaMEHTAIBLHOIO SIpa colepkanus oomero oopaszosanus (2009);

V' DenepalbHOrO TOCYIapCTBEHHOrO 00pa3oBaTEIbHOrO CTAaHIapTa OCHOBHOTO OOIIEro
obpazopanus (2010);

v TpeboBanuii K pe3yJbraraM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O
o0uiero o0pa3oBaHus, IPEICTABICHHBIX B (heJIepaJIbHOM roCy1apCTBEHHOM 00pa30BaTeIbHOM
cTaHjapTe 0011ero oopa3oBaHusi BTOPOTO OKOJICHHUS;

v IlporpamMmbl pa3BUTHS W (OPMHUPOBAHUS YHHUBEPCAIbHBIX YYEOHBIX JCHCTBHH ISt
OCHOBHOTO 00IIIer0 00pa3oBaHusl.

B ocHoBy nanHo# paboueit mporpaMmsl mosioxkeHa aBropckas nmporpamma O.C. 'abpuensina,
A.B. KymoBoii — «IIporpamma ocHOBHOTO 00111ero 00pa3oBaHus M0 XUMUH, 8-9 KITacChi»
(Mockga, Ipoda, 2013). [lanHas mporpaMma B3siTa 32 OCHOBY 10 CJIEIYIOIIUM MPUYHHAM:

1. CymecTByeT eaWHas JHHUS Y4€OHHKOB aBTOPCKOTO KOJUIEKTHBa 1o pykoBoactBom O.C.
["a6puensina ¢ 8 mo 11 kiacc, KOTOpbIe COOTBETCTBYIOT (eiepaibHOMY 00pa30BaTEIbHOMY CTaH-
napty u umerot rpud «PexomennoBano MUHHCTEPCTBOM 00pa3oBaHus U HAyKu PDy.

Hapsiny ¢ yka3aHHbIMH BbIIlIE HOPMATHBHBIMU JOKYMEHTaMH I@pH CcO3JaHuHM paboueit
MporpamMMbl ObUTH UCTIOIB30BAHBI HCTOUHUKHU:

v A.A. Kasepuna, P.I'. UBanora, J[.FO. JloOpotun. Xumus. IlnmaHupyembie pe3ysbTaThl.
Cuctema 3ananuit. 8-9 knaccel. M.: [Ipocsemenue, 2013 (mpunioxenue 6).

v' ®OI'OC: IlnanupoBanue y4eOHOM JAesATeNbHOCTH. XUMUsL. 8 Kiacc: pabovas mporpamma Imo
yuebnuky O.C. 'abpuensna/ aBrop-cocraBurens M.B. Korncrantunosa. — Bonrorpan

1. OBIIIASA XAPAKTEPUCTHUKA ITPEJMETA

XUMUs, KaK OJlHa U3 OCHOBOIIOJIAraloIUX 00JacTEH €CTECTBO3HAHNS, ABIISIETCS HEOTHEMIIEMOM
YacThi0 00pazoBaHusl IMIKOJHHUKOB. IIIKONMBHBIMN Kypc XMMHH BKIIOYAaET 00BEM XUMHYECKHX
3HAHUHN, HEOOXOIUMBIN i (POPMHUPOBAHMS B CO3HAHWU IIKOJbHUKOB XUMUYECKOW KapTHHBI
Mupa. XuMU4eckoe 00pa3oBaHHe HEOOXOIMMO TaKkKe JUIsl CO3JaHMs Y MIKOJIbHUKA OTYETIUBBIX
MPEACTABICHUN O POJIM XUMHUU B PEIICHUH SKOJOTUYECKHX, CBHIPhEBBIX, JHEPIeTHUYECKHX,
MPOJIOBOJILCTBEHHBIX, MEAMUIIMHCKHX MpobiemM dYenoBedyecTBa. Kpome TOro, ompeaencHHBIN
00BbEeM XMMHYECKHX 3HAHHMH HeOoOXO0 UM Kak JIJIs IOBCEIHEBHOM KU3HH, TaK U IS ACATCIILHOCTH
BO BCEX O0JacTAX HAayKH, HApOJHOTO XO3sIIICTBa, B TOM YHCJIE HE CBSA3AHHBIX C XHUMHEH
HETOCPEICTBEHHO.

N3yuas xumuto, ydaiuecs y3HaloT O MaTepUualibHOM €IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO
MHpa, OOYCIIOBJIEHHOCTH CBOMCTB BEIIECTB WX COCTABOM M CTPOCHHUEM, IO3HABAEMOCTH U
MPEACKAa3yEMOCTH XUMHUYECKUX siBIIeHUW. [loaTOMy KaKablil 4YeNnoBEK, >KUBYLUIMH B MHpE
BEIIIECTB, JIOJDKEH HWMETh OCHOBHI (DYHJaMEHTAIbHBIX 3HAHUM TIO0 XHUMHH (XHMHYECKas
CUMBOJIMKA, XHMHUYECKUE TOHATHUS, (DAKThl, OCHOBHBIE 3aKOHBI M TEOPHH), MO3BOJISIONINE
BBIPA0OTATh MPEACTABICHUS O COCTABE BEIIECTB, UX CTPOCHHH, MPEBPAMIECHUAX, TPAKTUIECKOM
UCIIONIb30BaHUH, a TAKXKE 00 OMAaCHOCTH, KOTOPYIO OHU MOTYT IPEICTABIISITh.

W3ydyeHne CBOWCTB BELIECTB W HX NPEBPAIICHUH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOIO
MBIIUICHHSI, @ TPaKTHYeckas paboTa ¢ BelecTBaMU (J1aOOpaTOpHBIE OMBITHI) — TPYIOIIOOHIO,
aKKypaTHOCTH U coOpaHHocTH. Ha mpumepe XuMuM ydamuecs IMONTYy4aroT MPEACTABICHHS O
METO/JaX TMO3HAHUS, XapaKTEPHBIX [UJII €CTECTBEHHBIX HAyK - OJKCIEPUMEHTAJIbHOM U
TEOPETUYECKOM.

[ToaTomy B paboueli mporpaMMe O XMMHUH HAIIUTA OTPAKEHHE OCHOBHEIE COCPKATEIbHBIC JTH-
HHH:

v BEIECTBO — 3HAHUS O COCTABE M CTPOEHHMH BEIIECTB, MX BAKHEMINNX (DU3HUECKHUX H
XHUMHUYECKHX CBOMCTBAX, OMOJIOrMYECKOM JIEHCTBUN;
v\ XUMHYECKas Peakinus — 3HAHUS 00 YCIOBHSAX, B KOTOPBIX IPOSBIISIOTCS XUMHYECKUC

CBOICTBa BEILECTB, CIOcO0ax YIpaBleHUsI XMMHUUECKUMHU ITPOLIECCaMH;



v\ TpUMEHCHHE BEIIECTB — 3HAHUS M ONBIT MPAKTHYCCKOW JIEATEILHOCTH C BEIIECTBAMHU,
KOTOpbIe Hauboyiee 4acTo ymoTpeOssIoTCs B MOBCEIHEBHOW JKM3HHU, IIMPOKO HCIONIB3YIOTCA B
IIPOMBIIIJICHHOCTH, CEJILCKOM XO035HCTBE, HA TPAHCIIOPTE;

v\ S3BIK XMMHH — CHCTEMa BKHEHIIMX MOHATHA XUMHM W TEPMHHOB, B KOTOPBIX OHH
OIKCBIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKHUX BEILECTB, T. €. UX Ha3BaHUA (B TOM 4uUCIE U
TPUBHAJIBHBIC), XUMUYECKUE (OPMYIIBI U YPaBHEHHS, a TAK)KE MpaBUIIa iepeBoa HH(popMaIum ¢
€CTECTBEHHOT'O 5I3bIKa Ha SI3bIK XUMHMU U 0OpaTHO.

ITockonbKy OCHOBHBIE COACPIKATEIbHBIC IMHUU IIKOJIBHOTIO Kypca XUMHUH TECHO NIEPEIUICTEHBI, B
IIpOrpaMMe COZIEpKaHUE INPEACTABICHO HE IO JIMHUAM, a 1o pasnenaMm: «OCHOBHBIC MOHATHS
XUMHUM (YpOBEHb aTOMHO-MOJIEKYJSIPHBIX NpelacTaBieHUuil)», «llepuonnueckuii 3akoH U
nepuoanyeckas cucreMa xumudeckux diemeHTtoB [[. M. MenneneeBa. CtpoeHue BemecTsay,
«MHoroo0pa3ue XUMHYECKUX peakuuiiy, «MHOrooOpasue BEIIeCTB.

Kypc xuMuM 8 Kjaacca H3y4YaeTcCd B IBa 3TaIlla

v HepBbIﬁ oTall — XHMHUS B CTAaTHKE, Ha KOTOPOM pacCMaTrpuBarOTCiA COCTaB W CTPOCHUC
atroma M BemecTBa. Ero OCHOBY COCTaBJIAIIOT CBCACHHA O XUMHUUYCCKOM JJICMCHTC U q)opMax €ro
CyHIeCTBOBAHUA — 4aTOMax, H30TOIlaX, HOHAX, IMPOCThIX BCHICCTBAX W HX BaKHEHIIINX

COCANHCHUAX (OKCI/II[aX " Apyrux 6I/IHapHI)IX COCIMHCHHUAX, KHUCJIOTaX , OCHOBAHUAX U COJ'I?IX),
CTPOCHHUH BEIIECTBA (TUIIOJIOIMH XUMHYECKHUX CBSI3€H U BUJAX KPUCTAIUTMUECKUX PEUIETOK).

v BTOpOﬁ 9Tall — XHWMHUA B JUHAMHUKEC, HAa KOTOPOM YydalIUECA 3HAKOMATCA C XUMHUYCCKUMU
peaxkusaMu Kak (QyHKIHEH cocTaBa U CTPOCHMSI YYaCTBYIOIINX B XUMHUYECKUX MPEBPAIICHUAX
BEIECTB U UX Kiaccudukanuu. CBONCTBA KUCIOT, OCHOBAHHMI U COJIEHM Cpa3y paccMaTpuBarOTCA
B CBETE TEOPHUH DJIEKTPOIUTHUECKON auccornuanuu. Kpome 3TOro, cBoiicTBa KHCIOT U COJied
XapaKTEePU3YIOTCA TAK)KE B CBETE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

B kypce 9 kiacca BHavasie 00O0OMmIAIOTCS 3HAHUS YdYalUXCS IO Kypcy 8 Kiacca,
[Tepuonuueckuii 3akoH u [lepuoanyeckas cucrema xuMudeckux siemeHToB /1. 1. Menzneneesa.
Kpome Toro, 0600maroTcst CBEICHUST 0 XUMUYECKHX PEaKIUAX U MX KJIACCH(PHUKAINNA — 3HAHHS
00 yCIOBUSIX, B KOTOPBIX MpPOSBISIIOTCA XMMUYECKHE CBOWCTBA BEIIECTB, M cHocolax
yIIpaBJICHUS] XUMUYECKUMH TIpOIleccaMy. 3aTeM paccCMaTpUBAIOTCS O0IIME CBOWCTBA METAJIIOB H
HemeTaiioB. [IpuBOAsATCS CBOMCTBA IIENOYHBIX U HIETOYHO3EMENIbHBIX METAJUIOB U T'aJIOTEHOB
(pOCTHIX BELIECTB U COEIMHEHNUN ), KaK HarboJee IpKUX MpeacTaBUTeIen

TUX KJIAaCCOB JJIEMEHTOB, M MX CpaBHUTENbHas XapakTepucTuka. B Kypce moapoOGHO
paccMaTpuBalOTCSl COCTaB, CTPOSHHE, CBOMCTBA, MOJTYYEHUE U TIPUMEHEHNE OTEIbHBIX, BAYKHBIX
B XO3HCTBEHHOM OTHOIIIEHUH BEILIECTB, 00pa30BaHHBIX IEMEHTaMU 2—3-TO NEPUOJIOB.

MECTO NPEAMETA B YYEBHOM IIJIAHE

OcoOeHHOCTH CcoJepkKaHUsA Kypca «XUMHsS» SBISIOTCA TJIABHOM NPUYUMHOM TOro, 4YTO B
6a3zucHOM ydeOHOM (0Opa3oBaTeIbHOM) TUIAHE ATOT MPEIMET MOSBISETCS MOCICAHUM B POy
€CTeCTBEHHOHAYYHbIX JUCLUIUINH, IIOCKOJBbKY /Ul €0 OCBOCHHUS HMIKOJIBHUKH JTOJIKHBI 00J1a1aTh
HE TOJBKO OMNPEENICHHBIM 3allacoM IpEABAPUTENbHBIX €CTECTBEHHOHAYYHBIX 3HAaHUM, HO U
JIOCTAaTOYHO XOPOIIO PA3BUTHIM a0CTPAKTHBIM MBIIIUIEHUEM.

PabGouas mnporpamma Kypca XHMHH JUISI OCHOBHOW WIKOJIBI pa3paboTaHa C y4eToM
NEPBOHAYAIILHBIX TIPEJICTABICHUH O MHpE BEIIECTB, MOJYYCHHBIX YUYAIIMMHUCS B HA4YaJIbHOM
HIKOJIE TPU M3YYEHUH OKPY)KAIOLIEr0 MHpa, U MEKIPEAMETHBIX CBsizel ¢ Kypcamu ¢usuku (7
KJacc), ouosnoruu (5-7 kmaccer), reorpaduu (6 Ki1acc) U MaTeMaTHUKH.

[Ipennaraemas mporpamma, XOTs U HOCHT OOIIEKYJIBTYpHBIH XapakTep W HE CTAaBUT 3aJaqy
npodeccuoHaNbHOM MOATOTOBKH 00YYaIOIIMUXCSs, TEM HE MEHEE, II03BOJIIET UM ONPEIEIUTHCS C
BbIOOpOM Ipodiiss 00y4eHHs B CTapIlIei IIKOJIe.

B cooTBeTcTBHM ¢ 6a3UCHBIM Y4eOHBIM IUIAHOM Ha M3Y4YeHHE XMMHHU B 8 U 9 Kilacce OTBOJIUTCS
no 2 yaca B Hezenmo, 70 u 68 yacoB B roj, IpU HOPMATUBHOM NMPOJOIKUTENEHOCTH y4eOHOTO
roja B 35 u 34 yuebnsle Henenu. Takum oO6pazoM, Bpemsl, BblAeIsseMoe paboueil mporpaMmmoi Ha
u3ydyeHue xumuu B 8-9 kmaccax, cocrasisger 138 u 136 dacoB, u3 HUX 5 4acoB pe3epBHbIE (B 8
kiacce — 1 yac, u B 9 kimacce — 4 gaca).



IEJIA U 3AJIAYN KYPCA XUMHUH OCHOBHOM IIKOJIBI

1) dopmupoBanue cucTeMbl XUMHUYECKHMX 3HAaHMHA Kak KOMIIOHEHTa €CTECTBEHHO-HAyYHOU
KapTHUHBI MUDA;

2) pa3BUTHE JUYHOCTU O0yJarOMuUXcs, GOPMUPOBAHUE Y HUX TYMAaHUCTUYECKHX OTHOLICHUN U
9KOJIOTHYECKH 11eTIECO00PAa3HOT0 MOBEACHUS B OBITY U TPYAOBOHU ESATEIBHOCTH;

3) BbIpa0OTKa MOHMMAHHUS OOLIECTBEHHOW NOTPEOHOCTH B pPAa3BUTHHM XHMHH, a TaKKe
dopMupoBaHHE OTHOIIEHHS K XMMHH KaK K BO3MOXKHOH oOiacTu Oyamymied MpakTHYeCKOn
NeSITeTbHOCTH;

4) ¢opmupoBaHue yMeHHs O€30mMacHOrO OOpalleHUs C BEIIEeCTBAMH, WCIOIb3YEeMbIMH B
IIOBCEJHEBHOM KU3HH.

3aJa4H:

v (opmuposams y 0Oy4ArOMIUXCS YMEHUS BHIETh W IMOHMMATh IIEHHOCTh OOpa3oBaHWS,
3HQUUMOCTh ~ XMMHUYECKOTO 3HAHMS I KaKIOrO YEJIOBEKa HE3aBHCUMO OT  €ro
po(hecCHOHANTLHOM e TEIbHOCTH,

v (opmupoéams TPEACTABICHUS O XUMHUYECKOW COCTaBISIFOUICH ECTECTBEHHOHAYYHOM
KapTUHBI MHpa; YMEHHUS OOBSICHATH OOBEKTHI M IPOLECCH OKPYKAIOLIEH JEeHCTBUTEIBHOCTH,
UCTIOJNB3YS ISl 9TOTO XMMUYECKUE 3HAHUS,

v o0eradesams METOJIAMH HAYYHOTO TIO3HAHUS [ISl OOBSACHEHMS XUMUUECKHUX SBIICHUM 1
CBOWMCTB BEIIECTB, OLIEHKH POJIM XMMHUHU B Pa3BUTHU COBPEMEHHBIX TEXHOJOTHU W TOJy4CHUH
HOBBIX MaTE€pPHAJIOB;

v gocnumwigams YOSKICHHOCTh B MO3WTHBHON pPOJMM XHMHH B JKH3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAUMOCTH TPAMOTHOTO OTHOIIEHHS K CBOEMY 3JI0OPOBBIO U OKpYXKAromien
cpene;

v’ npumensime TONyYEHHBIE 3HAHUIA JJIst 6E30MIACHOTO MCIIOIb30BaHKS BENIECTB M MATEPUAJIOB
B OBITy, CEIbCKOM XO3SIICTBE W Ha MPOM3BOACTBE, PEHICHUS MPAKTUYECKUX 3ahad B
MOBCEHEBHOM JKU3HU, MPEIYNPEKJACHUS SBICHUIH, HAHOCSAIIMX BpEa 30POBBI0 YEIOBEKAa U
OKpYyXarolien cpene;

v’ paszeusame TNO3HABATEIBHBIE WHTEPECHI, WHTEIUICKTYAbHbIE U TBOPYECKUE CIIOCOOHOCTH
y4aluxcsl B mporecce U3y4eHuss UMH XMMUYECKON HayKH U €€ BKJIaJa B COBPEMEHHBIH
HAay4YHO-TEXHUYECKHUI ITPOTPECC;

v (opmuposams BaxHEWIINE JOTHYECKMX ONEpPAldii MBIIUICHUsS (AHAN3, CHHTE3,
00001IeHNe, KOHKPETH3alus, CpaBHEHHE W Jp.) B IpOIecce MO3HAHUS CHUCTEMBI BaYKHEHIITNX
MOHATHI, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUH M CBOMCTBAX XMMHUYECKHX BEILECTB;

v oenadesamo KITFOYEBBIMH KOMIIETEHIIHSIMA (yueOHO-TI03HaBaTEILHBIMH,
UH(POPMALMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMUA, KOMMYHUKATHBHBIMH).

PE3YJbTATHI OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI
OCHOBHOTI'O OBHIEI'O OBPA30OBAHMSA ITO XUMHUHN

JIu4HOCTHBIE:

1. B 11eHHOCTHO-OpPHEHTAIMOHHOH cdepe:

v\ BOCIIMTaHHWE 4YYyBCTBA TOPJOCTH 3a POCCHHCKYI0 XHMHUYECKYH0 HayKy, TI'yMaHH3Ma,
MO3UTHUBHOTO

OTHOWIEHMS K TPYAY, UEJIEYyCTPEMIIEHHOCTH,;

v' (opMupOBaHME ILIEHHOCTH 3J0POBOTO M 0€30MacHOro 00pa3a >KHU3HH; YCBOEHHE IPABHII
HHIUBUAYAJIBHOTO W KOJIJICKTHUBHOI'O 0e30macHoOro IIOBCACHUA B t-Ip63BI)I'—I{:H\/'IHI)IX CUTyaluiXx,
YTPOXKAIOUIUX JKU3HU U 3J0POBBIO JIIOJIEH;

v CbOpMI/IpOBaHI/Ie OKOJIOTUYCCKOI'0 MBIINIJICHHA: YMCHHSA OLCHUBATH CBOIO ACATCILHOCTL H
MOCTYIKHU APYTUX JIFOJIEH ¢ TOUKH 3PEHUS COXPAHEHUS OKPYXKAIOIIEH CpelIbl - TapaHTa )KU3HU U
OyraromosTyuusi JIr0Iei Ha 3emIie.

2. B TpynoBoii chepe:

v/ BOCIIMTaHHE TOTOBHOCTH K OCO3HAQHHOMY BBLIOOpY JaibHelmeir 00pa3oBaTebHOMN
TPACKTOPHH.

3. B mo3HaBaTepHOM (KOTHUTUBHOM, MHTEIUIEKTYalIbHOM) cdepe:



v (opMuUpOBaHHE YMEHHS YIPABIATH CBOEH [MO3HABATEILHOM JAEATEIBHOCTHIO;

v pa3BuTHE COOCTBEHHOIO IIEJOCTHOIO MHPOBO33PEHMS, MOTPEOHOCTH W TOTOBHOCTH K
€caM000pa3oBaHuIO, B TOM YHCIIE M B paMKaX CaMOCTOSITENIbHOM JIeATENbHOCTH BHE LIIKOJIbI;

v' (OopMUpOBaHHE OCHOB DKOJOTMYECKOM KyJIbTYphI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO HKOJIOTMYECKOTO MBIIUICHUS, PA3BUTHE OIbITA SKOJIOTMYECKH OPUEHTHUPOBAHHOU
pedIIEKCUBHO-OIICHOYHON U MPAKTUYECKOU JIEATEIHHOCTH B )KU3HCHHBIX CUTYaIUsX.
MeTanpeamerHbie:

v UCIOJB30BAaHUE YMEHHMH M HABBIKOB Pa3IMYHBIX BHJIOB I03HABATEIBHOW JEATEIHLHOCTH,
IPUMEHEHHE OCHOBHBIX  METOJOB  TO3HaHWUS  (CHUCTEMHO-UH()OPMAIIMOHHBIM  aHANU3,
MOJICJIMPOBAHUE) JJI U3YUEHUS PA3TUUHBIX CTOPOH OKPYXKAIOIeh JeHCTBUTEIbHOCTH;

v HCIOJB30BaHWE OCHOBHBIX HWHTEIUICKTYAJIbHBIX OIEpaluii: (OpMYJIUPOBAaHHE THIIOTES,
aHAIM3 W CHWHTE3, CpaBHEHHE, OO0OOIICHHWe, CHUCTeMATHU3allys, BBIIBICHUE NPUYUHHO-
CJIEICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

v\ yMEHHE FeHEPUPOBATh MIEU M ONPEAEIATH CPEACTBA, HEOOXOQUMBIE IS UX PEATU3aLUM;

v\ yMEHHE ONpPEAENIATh [EIH U 3a1a41 JEATEIbHOCTH, BEIOUPATh CPE/ICTBA Pean3allii HEJU U
MPUMEHSTH UX HA MIPAKTHKE;

v HCIOJIB30BaHUE PA3IMYHBIX HCTOYHUKOB JUIS TTOJYYEHHs XUMUYECKON HH(OPMAIHH.
IIpeamerHbIe:

1. B mo3HaBarenbHO# cdepe:

v\ 3HaHWE ONpeIeIeHUM M3yYEHHBIX MOHATHI: yMEHHME ONKMCHIBATH JEMOHCTPALMOHHLIE U
CaMOCTOSITENIbHO MPOBEACHHBIE XUMUYECKUE IKCIIEPUMEHTBI, UCIOJIB3YS JJIS1 STOTO POIHOM S3bIK
U SI3BIK XHUMHH;

v\ yMeHHE pa3nyaTh U3y4EeHHbIE KIACCHI HEOPTAaHUMIECKUX COEAMHEHHIA, TPOCTHIE U CII0KHBIE
BEIICCTBA, XUMHUYCCKHE PEAKIIUH, ONTUCHIBATH UX;

v yMeHHe KIacCH(HUIIMPOBATh N3yIEHHbIE OOBEKTHI U SBJICHHS;

v CIOCOGHOCTH JI€aTh BHIBOALI U YMO3AK/IKOUYEHUS U3 HAOIIOIEHUM, U3YYEHHBIX XUMUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEIIECTB IO AaHAJIOTUU CO
CBOMCTBAMH U3yYECHHBIX;

v\ yMEHHE CTPYKTYpPUPOBAaTh HW3yYEHHBI MaTepral W XHMHYECKYI0 HH()OPMAIHIO,
MOJTYYECHHYIO U3 IPYTUX UCTOYHUKOB;

v\ yMEHHE MOJIEIMPOBaTh CTPOEHHE ATOMOB DJJIEMEHTOB 1-3 MEPHOIOB, CTPOCHUE TMPOCTHIX
MOJIEKYJT;

2. B 1IeHHOCTHO-OpHEHTAMOHHOH cdepe:

v\ yMeHHE aHaJIM3UPOBaTh U OLEHMBATH IMOCIEACTBHS IS OKPYKAIOLIEH cpeabl OBITOBOM U
MIPOM3BOJICTBEHHOMN JESTENFHOCTH YEeNIOBEKa, CBI3aHHOM ¢ MepepadoTKOMN BEIIECTB;

3. B pynosoii cdepe:

v (hopMHUpOBaHKE HABBIKOB IIPOBOMTH XUMHUYECKHUM IKCIIEPHUMEHT;

4. B chepe 6€30maCHOCTH KU3HEACITEIIBHOCTHU

v\ yMeHHe pa3jMyaTh ONACHbIE U O€30acHBIE BEIECTRA;

v\ yMEHHE OKa3bIBaTh IEPBYI0 IOMOILL IPH OTPABICHUSAX, OKOrax M JAPYTHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U J1a00paTOPHBIM 000PYAOBAHUEM.

®OPMbI OPI'AHU3ALIMA OBPA3OBATEJIBHOI'O ITPOLECCA

OcHoBHOM  (¢opMoOll opraHuzanuu y4eOHOTO Tpolecca SBISETCA YPOK B paMKax
KJIACCHOYPOYHOM cHcTeMbl. B KadecTBe JIONMOJHUTENBHBIX ()OPM HCHOJB3YETCS CHUCTEMa
KOHCYJ’IBT&HHOHHOﬁ MOAACPIKKH, JOITOJIHUTECIIbHBIX UHIUBUYAJIbHBIX 3aH5{TI/II7I,
camocTosiTeNIbHass paboTa yyalmuxcs C HCIOJIb30BAHMEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TeXHOJ'IOFI/II\/’I, BHCYPOYHAA ACATCIBHOCTE 11O IPEAMETY.

O6ume hopMbl Opranuzanui 0OyueHUs: HHIUBHyalbHasl, TapHas, TPYINIOBas, KOJJIEKTUBHAS,
(bpoHTanbHAsA, KOTOPbIE PEATU3YIOTCS Ha YpOKe, B MPOEKTHO-HCCIEI0BATENbCKOW padboTe, Ha
CeMMHapax, KOH(EpPEHLHUAX, D3KCKYPCHUSAX, TNPH MPOBEACHUH J1a0OPATOPHBIX OINBITOB H
MPaKTUYECKUX padoT.

THIBI YPOKOB: YPOKH «OTKPBITHS» HOBOTO 3HAHMS; YPOKH OTPAOOTKH YMEHUN U peduieKcuu;
YPOKH 00LIIEMETO/10JI0OTHYECKON HAIIPaBICHHOCTH; YPOKH Pa3BUBAIOIIETO KOHTPOJIS.



@opMbI OpraHu3anuu y4eOHO-UCCIeI0BATEIbCKON AEITEIbHOCTH Ha YUCOHBIX 3aHATHSIX:
YPOK-HCCIIEZIOBaHUE, YPOK-T1a00paTopus, YpPOK-TBOPUYECKHH OTYET, YpOK H300peTaTesibCTBa,
yueOHBIN HKCIIEPUMEHT, IOMAIIHEEe 3aJaHUe HUCCIIEI0BaTENbCKOTO XapaKTepa.

TEXHOJIOI'NMU OBYUYEHUA

DopMHUPOBAHUIO HEOOXOJUMBIX KITFOUEBBIX KOMIIETECHIIMI CIIOCOOCTBYET UCIIOIB30BaHHE
COBpPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN WIIH AJIEMEHTOB 3TUX TEXHOJIOTHH:
TEXHOJIOTHH MTPOOJIEMHOTO 00Y4YEHUS;
TEXHOJIOTUSI O0y4eHUS Ha MpUMepe KOHKPETHBIX CUTYALIUM;
TEXHOJIOTHS pa3BUBAIOIIETO O0YUYCHHUS;
texuosiorust PKMUII (pa3BUTHS KPUTHYECKOTO MBIIIUICHHUS Y€pe3 YTEHHUE U ITUCHhMO);
TEXHOJIOTHSI IPOEKTHON U MCCIIEA0BATENbCKON NEATEIBHOCTH YUalUXCs;
HUKT-texHomornm;
JAMT-TexHonorus (quaakTHuecKas MHOTOMEpPHasi TEXHOJIOTHS);
ME€JarOruKka COTPyAHUYECTBA;
TEXHOJIOTUH IUCKYCCHUI U TUaJIOTOBbIE TEXHOJIOTHH;
TEXHOJIOTHUS pa3BUBAIOUINX UccienoBaTensckux 3aaad (TPU3);
3JI0pOBbECOCPETarOIINe TEXHOIOTHH;
TEXHOJIOTUM UHIUBUIYaTbHOTO 00Y4YEHNUS;
TEXHOJIOTHUS TPYIIIOBOTO 00YyUEHUS;
TEXHOJIOTUM UHTETPUPOBAHHOTO O0yUEHUS;
TEXHOJIOTUSI Pa3HOYPOBHEBOTO O0YUYECHHUS;
TEXHOJIOTHUSI UITPOBOTO O0yUEHUs
TpaJULIMOHHbIE 00pa30BaTEIbHbIE TEXHOIOIHH
Ipyrue, KOTOpbIe MeIaror CUUTAET 11eTIeCO00pa3HbIM MPUMEHSTh B CBOECH paboTe.
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Paznen 2. COAEP)KAHUE IMTPOT'PAMMBI
8 kaacc (2 4 B Hezpemto, Bcero 70 4, U3 HUX 14 — pe3epBHOE BpeMmsl)

BBEJIEHME (7 uacoB)

[Tpeamer xuMuu. MeTo/ipl MO3HAHUS B XUMHU: HAOJII0A€HUE, SKCIIEPUMEHT, MOECITUPOBAHHE.
HcTouyHukn XuMuU4yecko uHGOpMaluy, €€ TOoJydyeHue, aHaliu3 U MPeACTaBICHUE €ro
pe3ynbTaToB.

[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (popMax €ro CylecTBOBaHHS: CBOOOIHBIX aTOMaX,
IIPOCTHIX U CIIOKHBIX BEIIECTBAX.

[TpeBparenus BemectB. OTINYNE XUMUYECKUX PEAKIUi OT pu3ndeckux sipaeHuil. Pomib

XUMUH B )KU3HU YEIIOBEKA.

Kpartkue cBeeHus u3 HCTOPUM BO3SHUKHOBEHUS U PAa3BUTHs XUMHUHU. POJIb OT€4ECTBEHHBIX
YUYEHBIX B CTAHOBJICHUU XUMHUYECKOW Hayku — paboTtsl M. B. Jlomonocosa, A. M. Byrtneposga,
J.1. Menneneena.

XVMHY€ECKasi CUMBOJIMKA. 3HAKM XUMHUYECKMX JIEMEHTOB U IIPOUCXOKIEHUE UX HA3BaHUM.
Xumuueckue Gopmynsl. WHaekcel u koddduumentsl. OTHOCUTENbHBIE AaTOMHas U
MOJIEKyJIApHass Macchl. [IpoBeneHue pacueToB MacCOBOM JOJIM XHMHUYECKOIO DJIEMEHTa B
BEIIECTBE Ha OCHOBE €ro (hOpMyIIbI.

Ilepnonnueckas cucrema XuMU4eCcKux 31eMeHToB J1. 1. Meneneesa, ee CTpyKTypa: Mable

u OoJyplIMe NEpUOAbl, Tpymnmbl U moArpynmsl. Ilepuoauueckas cuctema Kak CIpPaBOYHOE
nocoOue JUIst MOJTy4YeHHsI CBEACHNUN O XUMUYECKUX JIEeMEHTAaX.

HdemoncTpaumuu. 1. Mojenu pa3iu4HbBIX MPOCTBIX W CIOXKHBIX BemecTB. 2. Komnekuus
CTEKJISTHHOW XMMHUeCKOM mocyasl. 3. Kosuiekius mMarepuanoB U U3 AEIUN U3 HUX Ha OCHOBE
amomunus. 4. Bzaumoaeiicteue Mmpamopa ¢ KUCJIOTON U TOMYTHEHHUE U3BECTKOBOM BOJIBI.
JlabopaTopubie omnbiThl. 1. CpaBHEHHE CBONCTB TBEpABIX KPHUCTAUNIMYECKUX BELIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTHM HCIIApEHMs BOABI, OACKOJIOHA W OTUJIOBOIO CIHMpTa C
¢GmIbTpOBANBEHOM Oymaru.



IIpakTnyeckue padorbl. 1. [IpaBuna TexHUKH O€30MACHOCTH MpH paboOTe B XUMHUYECKOM
kabunere. [lpuemsr oOpamieHuss ¢ aa0opaTOpHbIM O0OpPYJOBAHMEM M HarpeBaTeIbHBIMH
npudopamu.

TEMA 1. ATOMBI XUMHNYECKHUX 3JIEMEHTOB (10 gacos)

ATOMBI KaKk (popMa CyIIECCTBOBAaHUS XUMHUUYECKHUX AJIEMEHTOB. OCHOBHBIC CBEJICHHS O CTPOCHHUH
aToMOB. J[oKa3aTenbCTBa CIIOKHOCTH cTpoeHus atoMoB. OnbITel Pesepdopna. [lnanerapuas
MOJIEIb CTPOEHHUS aToMa.

CocraB aTOMHBIX s/Iep: TPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca. B3aumMocBs3b
MOHATHUH «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS aTOMHAsl Maccay.

M3MeHeHune yncia MpOTOHOB B sIIPE aToMa — 00pPa30BaHKUE HOBBIX XUMHUYECKUX JICMEHTOB.
W3meHenune urciia HeWTPOHOB B siipe aToMa — oOpa3zoBaHue n30TornoB. COBpeMEHHOE
ONPEAEIICHUE MTOHATUS «XUMUYECKUH AIEMEHT». MI30TOIbI Kak pa3HOBUIHOCTHA aTOMOB OJTHOTO
XMMHYECKOT'0 DJICMCHTA.

OnekTpoHbl. CTpO€HHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHWMHUYECKHX 3JIEMEHTOB MaJlbIX
nepruoioB. [loHATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cucrema XuMU4ecKux 31eMeHToB 1. 1. MeneneeBa u CTpO€HHE aTOMOB,
buznyecKuil CMBICI MOPSIAKOBOIO HOMEpaA 3JIEMEHTa, HOMepa TPYIIIbI, HOMEpa MepHoa.
N3MeHeHune uncna 3JIeKTPOHOB Ha BHELTHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOT 0
3JeMeHTa — 00pa30BaHKE MOJOKHUTEIBHBIX H OTPHUIIATEIIBHBIX HOHOB. IOHBI, 00pa3oBaHHBIC
aTOMaMH METAJUIOB U HeMeTauIoB. [[pUurHbBI H3MEHEHUS METAJUIMYECKUX U HEMETAIUTNYECKUX
CBOICTB B nepuojax u rpynmnax. Obpa3zoBanue OuHapHbIX coeauHeHui. [lonsaTue 00 MOHHOM
cBsi3u. CxeMbl 00pa30BaHUs MOHHOU CBsI3H. B3amMoeiicTBIE aTOMOB JIECMEHTOB-HEMETAIIIOB
MeXIy co0oif — o0pa3oBaHuE [IBYXaTOMHBIX MOJIEKYJ MpPOCThIX BemiecTB. KoBaneHTHas
HETOJIIPHASI XUMUYECKasl CBSI3b. DJICKTPOHHBIC U CTPYKTYPHBIC (DOPMYIIBIL.

B3aumopeiicTBie aTOMOB HEMETAIIOB MEXy coO00i — oOpa3oBaHHe OMHAPHBIX COEIUHEHUMN
HEMETAJUIOB.  DJIEKTpOoOTpuIaTesibHOCTh. KoBasieHTHass monsapHas cBsa3b. [lonarue o
BAJICHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BBIBaTh KOBAJICHTHBIC XHWMHUYECKHE CBS3H.
Cocrapnenue GpopMyn OMHAPHBIX COEAMHEHUH 1O BajeHTHOCTH. HaxoxaeHue BaJeHTHOCTH IO
dbopMyne OMHAPHOTO COETMHEHUS.

B3anmoneiicTBre aTOMOB METAJIOB MEXKTy CO00I — 00pa3zoBaHNE METAUIMUECKUX KPUCTAJIIIOB.
IToHsTHE O METATIIUYECKON CBSI3H.

JlemoncTpauuu. Mojgenn aToMOB XUMHYECKHMX 23ieMeHTOB. llepuomumueckas cucrema
xummudeckux sneMmeHToB [I. M. Menaeneesa (paznudnabie GOpPMBI).

JlabopaTtopHnble onbIThl. 3. MoaenupoBaHue IpUHITUIA ACHCTBUS CKAHUPYIOIIET0 MUKPOCKOTIA.
4. WsrortoBrneHue Mojenel Moiekyn OWHapHBIX coequHeHuil. 5. V3roToBieHue Monenw,
WJUTIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKOM CBS3H.

TEMA 2. TIPOCTBIE BEIHIECTBA (6 yacoB)

[TonoxeHne MeTaIoB U HeMeTa/uioB B [leproauueckoii cucTeMe XMMHUYECKHUX 3JIEMEHTOB

. Y. MenneneeBa. Baxxneiiine npocTsie BEIIECTBA — METAILIBI (3KEI€30, ATFOMUHUMN, KalbLUMN,
MarHui, HaTpui, kammii). OOume Qusnyeckue CBOMCTBa MeTayuloB. BaxkHeilmue mnpocTbie
BEIlleCTBa-HEMETaJUIbl, 00pa30BaHHbIE aTOMaMM KUCIOPOAa, BOJOPO/a, a30Ta, cephl, Gocdopa,
yraepojga. Monekynsl NpOCThIX BEUIECTB-HEMETAUIOB — BOJOPOJA, KHCIOpPOAA, a30Ta,
rajioreHoB. OTHOCUTEINIbHASL MOJIEKYJISIpHAs Macca.

CnocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB
— aJIoTponus. AJIJIOTPONHbIE MOIU(UKAIMKN KUCIopoa, dochopa, onoBa. Meraminueckue u
HEMETAJUTMYeCKHUE CBOICTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTh 3TOTO MOHSATHS.

Yucno Asoraapo. KommuectBo BemiectBa. Monb. MomsipHas Macca. MousspHblil  00beM
razoo0pa3Hbix BemiecTB. KpaTHble eTMHUIBI H3MEPEHHUs KOJIMYECTBA BEIECTBA — MUJUIUMOJIb U
KWJIOMOJIb, MWUIMMOJISIDHA W KWJIOMOJISIpPHas MacChl BEIECTBA, MWUIMMOJSIPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuetsl ¢ Mcnonb30BaHUEM MOHATUI «KOJIMUYECTBO BEIIECTBA», «MOJIIPHASI MACCa», «MOJIIPHBIN
00BEM I'a30B», «UUCIIO ABOTAZpPOY.

Nemoncrpanuu. [Toxydenue ozona. OOpasiisl 6€10T0 U CEporo 0JIoBa, O6EI0ro U KpacCHOTO



docdopa. HekoTopbie MeTaibl 1 HEMETAIIIBI C KOJIMYECTBOM BerecTBa | Mok, MosIpHBIii
00BeM ra3000pa3HBIX BEIIECTB.

JlaGopaTtopHbie onbIThI. 6. O3HAKOMJIEHHUE C KOJUIEKIIUEW MeTauioB. 7. O3HaKOMJIEHUE C
KOJUJIEKIIMEH HEMETAJUIOB.

TEMA 3. COEJUHEHUS XUMHUYECKHUX 9JIEMEHTOB (15 yacoB)

Crenenp okucieHusi. CpaBHEHHUE CTENEHU OKHUCIIEHUS W BaJIeHTHOCTU. OmnpeseneHue cTerneHu
OKHCIICHHMsI JJIEMEHTOB B OHMHapHbIX coequHeHusx. CocraBineHue ¢GopMya OMHAPHBIX
COeIMHEHNH, OOIINHA CIIOCO0 UX HA3BaHUM.

bunapHble coeMHEHMS METAJJIOB M HEMETAJUIOB: OKCHABI, XJIOPUIbI, CYIb(QUIbl M IIp.
Cocrasnenue ux Gopmy.

bunapHble coeiMHEHUST HEMETAJUIOB: OKCU/IBI, JIETY4YHE BOJOPOIHBIE COEAUHEHMS, UX COCTaB

u Ha3BaHus. llpeacraBurenu OKCHIOB: BOJA, YIVIEKUCIBI ra3, HEramieHas H3BECTb.
[TpencraBuTenu J1IeTy4uX BOJOPOJHBIX COCTUHEHUI: XJIO0POBOIOPOJ M aMMHAK.

OcHoBaHus1, X COCTaB U Ha3BaHUs. PacTBopuMocTs ocHOBaHui B Boje. [Ipeacrasurenu
1IeJ04el: THIPOKCUABI HaTpus, Kaus U Kanblus. [lonaTue 06 nHAMKATOpax U Ka4eCTBEHHbBIX
peakuusx.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kuciot. [IpeacraBurenu KucioT: cepHas,
coJisiHas, a3oTHad. [lonsitue o mkane kucnotHocTy (1kana pH). 3smMeHeHune okpacku MHIKMKa-
TOPOB.

Conu KaK Ipou3BOAHbBIE KUCIOT U OCHOBaHMM, UX COCTAaB U Ha3BaHMsl. PacTBOpUMOCTH coseit

B BoJie. [IpencTaBurenu comneil: xyopua HaTpusi, kKapOooHaT U docdat KaipLus. AMopHBbIE U
KPUCTAJIJINYECKHE BEILLIECTBA.

MesxMoneKysipHble B3aUMOAECHCTBHSL. THIIBI KPUCTAJUINYECKUX PEIIETOK. 3aBUCUMOCTh

CBOICTB BEILIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK.

YucTtsle BemecTBa U cMecu. [Ipumepsl )KUIKUX, TBEPAbIX U ra3000pa3HbIx cMeceil. CBoiicTBa
YUCTBIX BellecTB U cMmeceil. Mx cocraB. MaccoBas U oObeMHasi JAOJIM KOMIIOHEHTa CMECH.
PacueTsl, cBsI3aHHbIE C UCIIOJIb30BAHUEM MOHATHUS «I0JISD).

JemouncTpanuu. OGpasibpl OKCHA0B, KUCIOT, OCHOBaHUM U cosieil. Mozenu KpUCcTaluInuecKux
pEeLIeTOK XJIOpHUa HaTpHsl, aiMasa, okcuaa yrieposa (IV). KucnotHo-1enouHsle MHIUKATOPSI,
M3MEHEHHE UX OKPACKH B Pa3JIMYHbIX CpellaX. Y HUBEPCATbHBIM HHIUKATOP U U3 MEHEHUE €TI0
OKpackH B paznuuHbIxX cpenax. [xama pH.

JlabopaTropHblie onbIThl. 8. O3HAKOMIJICHHE C KOJIIEKIIMEH OKCHIOB. 9. O3HAaKOMIIEHUE CO
cBoiictBamu aMMuaka. 10. KagecTBeHHas peakuus Ha yraekuciasiid ra3. 11. Onpenenenne pH
PacTBOPOB KUCIIOTHI, 11es04uu ¥ BoJbl. 12. Onpenenenne pH aMMoHHOTO U 10J104HOTO COKOB Ha
cpese wio110B. 13. O3HakomiieHHe ¢ KoJuleKuen coneil. 14. O3HakoMIleHHE ¢ KOJUIEKIuen
BEIIECTB C pa3HbIM THUIIOM KPUCTAUIMYECKOW  pemeTkd. M3roroeimeHune Mopeneu
KPUCTAJNIMYECKUX pemeTok. 15. O3HakomiieHHe ¢ 00pa3lioM FOPHOM MOPO/IbI.

IIpakTuyeckue padorspl. 2. HabmoieHus 3a N3MEHEHUSIMHU, IPOUCXOASIIUMU C TOpsIIei
CBEUOM, M MX omucaHue (HomamrHui skcnepument). 3. IlpuroroBieHue pactBopa caxapa U
pacueT ero MaccoBOil 10JIM B pacTBOpE.

TEMA 4. UBMEHEHUS, TIPOUCXOJAIIUE C BELHECTBAMM (15 yacos).

[ToHsTHE SIBIICHMIA, CBI3aHHBIX C H3MEHEHUSIMH, TTPOUCXOISAIIMMH C BEIIECTBOM.

SIBneHus, CBSI3aHHBIE C U3MEHEHHEM KPHCTAJLIMUYECKOTO0 CTPOEHUS BEIIEeCTBA MPU MOCTOSTHHOM
ero cocraBe, — (¢usndeckue sBieHUs. Du3nyeckwe SBICHUS B XUMHUU: IUCTHIUISIIHS,
KpHUCTaJNIN3a1Msl, BEINTAPHUBAHKE M BO3TOHKA BEIECTB, (pUIbTpOBaHUE U LIEHTPUPYTHPOBAHHUE.
SIBieHus1, CBSI3aHHBIC C HI3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUYECKHe peakiuu. [Ipu3Haku

U YCIOBUSA TNPOTEKAaHUS XMMHUYECKHX peakiuid. BbiieneHue TEIoTsl M CBeTa — pEaKIUH
roperust. [loHsTHE 00 3K30- M SHAOTEPMHUECKUX PEAKIIUSX.

3aKOH COXpaHEHHUs] Macchbl BEIIECTB. XHWMHYECKHE YpaBHEHHs. 3HAU€HHE HWHAEKCOB U
koa¢¢punmenToB. CocTaBieHNe ypaBHEHUN XUMUYECKUX peaKLUi.

Pacuers! mo XuMHUYEeCKHM ypaBHEHUSAM. Pemienne 3a1au Ha HaX0XKICHUE KOJIMYECTBA, MAaCChI

WM o0beMa NMPOAYKTAa PEaKIUH IO KOJWYECTBY, Macce WIM O00bEMY HCXOIHOTO BEIIECTBA.
PacueTs! ¢ HCIIONB30BaHUEM TOHATHS «JI0JIs1», KOTJIa UCXOHOE BEIIECTBO JIaHO B BUJIE PACcTBOpa



C 3aIaHHOM MacCOBOM J10JI€M PACTBOPEHHOI'O BEILECTBA UJIN COAECPIKUT ONPEIEICHHYIO JOJII0
[IpUMeceH.

Peakuuu paznoxenus. [IpencraBienue o CKOPOCTH XUMHUECKUX peakiuid. Katanuzatopsl.
®epMmenThl. Peakiuu coenunenus. Karanutuueckne u HEKaTaIUTHYECKUE PEAKIIUU, 0OpaTUMBbIC
U HeoOpaTtumble peakunu. Peakuyuu 3amenieHus. P akTHBHOCTH METaJLIOB, €r0 UCIOJIB30BaHUE
JUISL IPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS PEAKIIMI MEXKy METaJJIaMU U KUC-

JIOTaMH, PEAKIMI BBITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYTMMH METAJIJIaMHU.
Peakuum oOmena. Peakumu HeWTpanuzanuu. YCIOBHS MpPOTEKaHUs peaknuii oOMeHa B
pacTBOpax A0 KOHIIA.

THuIbI XUMHUYECKUX PEaKLMii Ha IpUMEpE CBOMCTB BOABL. Peakius pa3ioKeHUs: — IIEKTPOIIU3
BOJIbL. Peakuuu coelMHEHNs] — B3aUMOJIEUCTBUE BOJIBI C OKCUAAMHU METAJNIOB U HEMETAJLIOB.
VYcioBue B3auMOJEHCTBUS OKCUI0B METAJJIOB U HEMETAJUIOB € BOJAOW. [IoOHSATHE «TUAPOKCUIBIY.
Peakuuu 3amenienusi — B3auMOJEMCTBHE BOJABI ¢ MeTaulamMu. Peakuuu oOMeHa — THAPOIU3
BEILIECTB.

JMemoncTpanuu. [Tpumeps! Gpu3ndecKux SBJICHUN: a) MUIaBlieHue rapaduna; 0) BO3roHka Hojaa
Wi OCH30HHOM KHUCIIOTHI, B) PAacTBOPEHHME OKpAIICHHBIX coied; T) auddy3us ITymmcThIX
BEIIECTB C rOpsIICH JaMIOYKU HakainuBaHus. [IpumMepbl XUMUYECKUX SBIICHUN: a) TOPEHHE
marHusi, (ocdopa; 0) B3aUMOJCHCTBHUE COJITHOW KHCIOTHI C MpPaMOpPOM WM MEJOM; B)
nonyuenue ruapokcuaa meau (II); r) pacTBopeHue MOMYYEHHOTO THAPOKCHUIA B KHUCIOTAxX; JI)
B3aumojeiicteue oxkcuga menu (II) ¢ cepHOl KHCIOTON mpuU HArpeBaHUU; €) Pa3JIOKEHUE
NepMaHraHaTa Kajus; >K) pa3jioeHHe MepoKCcHia BOJOPOia C OMOIIbIO IUOKCHIA MapraHia u
KaTaja3bl KapTOQeIIs NI MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METaJIaMH.
JlaboparopHsble onbIThl. 16. [IpokannBanue meau B IulaMeHu COUPTOBKU. 17. 3amenienue meau
B pactBope xsopunaa meau (1) xenezom.

IIpakTuyeckue padoThl. 4. AHAJIN3 TIOYBHI ¥ BOJBI (JIOMaNTHUM dSKcriepuMeHT). 5. [Ipu3naku
XUMHYECKUX PEaKIUM.

TEMA 5. PACTBOPEHHME. PACTBOPBI. CBOMICTBA PACTBOPOB DJIEKTPOJIUTOB

(15 gacos)

PactBopenue kak ¢usznko-xumuueckuil nporecc. [lonarue o ruaparax U KpUCTaUIOTHIpaTaXx.
PactBopuMocTs. KpuBble pacTBOPUMOCTH KakK MOJENb 3aBUCUMOCTH PacTBOPUMOCTH TBEPABIX
BEIIECTB OT TeMneparypbl. HacehlllleHHbIE, HEHACBHIIMIEHHBIE M MEPECHIICHHBIE PAaCTBOPHI.
3HaueHHEe pacTBOPOB JJIsl IPUPOJIbI M CEITbCKOTO XO34MCTBa.

[TonsiTie 00 SMEKTPOIUTHUECKOM MUCCOIHUAIMUA. DIEKTPOIUTH U HEDIIEKTPOJUTHI. MexaHu3m
JUCCOIMAIMN DJIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoM CBA3U. CTENEeHb 3JEKTPOIUTHYECKON
nuccoranuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS] TEOPUU ANEKTPOIUTUUECKOHN Arccounannn. IoHHbIe ypaBHEHUS
peakiuii. Peakunu oOMeHa, uaymme 10 KOHIIA.

Knaccudukaiys noHOB U X CBOICTBA.

Kucnorel, ux xnaccudukamus. [uccormumarus KHUCIOT M WX CBONCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON Juccouuanud. MOoneKkynsipHble M HOHHBIE YPaBHEHHsI PEaKLMi.
B3anmoneiicTBrue KHUCIOT € MeTaUIaMHU. DJIEKTPOXUMHUYECKUN PSJ HANpsHKEHWA METaslIoB.
B3aumopeiicTBue KHUCIOT C OKCHUJIaMU METaJIOB. B3anMojeicTBre KUCIOT C OCHOBaHUSIMU —
peaknus HeWTpanu3anuu. BzammomedcTBHe KHCIOT € COJsMU. Vcmosb30BaHWE TaOIHITBI
PacTBOPUMOCTH /ISl XapAKTEPUCTUKN XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccudukanus. {uccommaruss OCHOBaHWN M WX CBOWCTBA B CBETE TEOPUU
ANEKTPOIUTUYECKON auccouuanuu. B3aummoaencTtBue OCHOBaHMN € coisiMHu. Mcmosb3oBaHue
TaONMUIBI  PACTBOPUMOCTH  JUIST  XApPaKTEPUCTHUKU  XMMHYECKHX  CBOWCTB  OCHOBAaHHM.
BzaumopeiicTBue menoyen ¢ OKCUIaMHA HEMETAIIIIOB.

Coun, UX TUCCONMAIIMS U CBOMCTBA B CBETE TEOPUU AIEKTPOIUTHYECKON TUCCOIUALIHH.
B3aumoneiicTBue coneii ¢ MeTanmamMu, 0COOEHHOCTH ITHX peakiuii. BzanmoneiicTBue coneli ¢
cossimu. Viconp30BaHue TaOIUITbI pACTBOPUMOCTH JIJISI XapPAKTEPUCTHKN XUMHUYECKUX CBOMCTB
COJIEH.

O06o0menre cBeleHnit 00 OKCUAaX, X KiIacCU(pUKAIIUU U CBOMCTBAX.

['enetnueckue psabl MeTaula M HeMmeTaia. ['eHeTnueckass CBsSI3b MEXIY KjlaccaMu
HEOPraHWYECKHUX BEIECTB.



TEMA 6. OKHCJINTEIbHO-BOCCTAHOBHUTEILHbIE peakuuu (3 yaca)
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

Omnpenenenue cTereHel OKUCICHHSI IS SJIEMEHTOB, 00pa3yIONINX BEIIECTBAa PA3HBIX KJIACCOB.
Peakunu noHHOrO 0OMEHa M OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakui. OKUCIUTENDb U
BOCCTAaHOBUTEJb, OKUCIICHUE U BOCCTAHOBJICHUE.

CocraBieHue ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUA METOOM 3JIEKTPOHHOTO
Oananca.

CBoiicTBa MNpPOCTBIX BEIIECTB — METAVIOB M HEMETaJuIoB, KHUCJIOT U CcOJell B cBeTe
OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA.

JemoHcTpanuu. VcnbiTanue BENIECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOAHOCTh. 3aBUCUMOCTD
AJIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpalMK. [[BUKeHHE OKpaIIeHHBIX

HMOHOB B AJIEKTPUYECKOM IoJie. B3anumozeiicTBrie IMHKA ¢ Cepoil, COJITHON KUCIOTOM, XJIOPUIOM
meau (I1). Topenne maruus. B3aumoaeiicTBre XJI0pHOM U CEPOBOAOPOIHON BOIBI.
JladopaTopHble onbIThl. 18. B3anmoselicTBre pacTBOPOB XJIOpH/Ia HATPHS M HUTpaTa cepedpa.
19. TlonmydyeHue HEpacTBOPMMOIO THUIPOKCHJA M B3auMoJeciicTBue ero c¢ kucinoramu. 20.
BzaumopeiictBue KUCIOT ¢ ocHOBaHUsAMU. 21. B3aumopeiicTBue KUCIOT ¢ OKCHJIAMU METaJUIOB.
22.BzaumMopeiicTBue KHCIOT ¢ MeTawiamu. 23. B3aumopeiicTBue KHCIOT ¢ coisaMu. 24.
B3aumopeiictBue 1mienodeit ¢ kucioramu. 25. B3aumopeiicTBue mienoueld € OKCHIAAMH
HeMeTauioB. 26.B3aumoneiictBue wmienoyeir ¢ comsimu.  27. IlomydeHue U CBOMCTBA
HEpAaCTBOPUMBIX OCHOBaHUM. 28. B3aunMmonelicTBHE OCHOBHBIX OKCHIOB C KuciaoTtamMu. 29.
B3aumopeiicTBie OCHOBHBIX OKCHIIOB ¢ Bojoii. 30. B3aumopeicTBHe KHCIOTHBIX OKCHUIOB CO
miesioyamu. 31. B3aumojelicTBie KHCIOTHBIX OKCHIOB C Bojoi. 32. B3aumopeiicTBue coseit ¢
kucioraMu. 33. B3zaumonenctBue cosel ¢ menouaMu. 34. BzaumoaencTBre cojiel ¢ coiaMu. 35.
B3anmopeiicTBre pacTBOPOB COJIEN C METAJIIIAMHU.

IIpakTuyeckue padorsl. 6. Penenne skcriepuMeHTaNbHBIX 3aa4.

Pe3epBHOe Bpemsi — | u.

COAEPKAHUE ITPOI'PAMMBI
9 kaacc (2 4 B Henento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BPEMsI)

IoBTOpPeHUEe OCHOBHBIX BONMPOCOB Kypca xumun 8 kjacca (3 yaca)

Tema 1. OBIIASI XAPAKTEPUCTUKA XUMHUYECKHUX SJIEMEHTOB 1
XUMHNYECKUX PEAKIUU. NTEPUOJUYECKHNHU 3AKOH U TEPUOJNYECKASA
CUCTEMA XUMHNYECKHUX 2JIEMEHTOB JI.1. MEH/JIEJIEEBA (12 uacos)

XapakTepHUCTUKA JIEMEHTA I10 €ro MOoJIOKEHNUIO B [leproaudeckoii cucTeMe XUMHUYECKUX
anemenToB Jl. V1. MenzaeneeBa. CBolicTBa OKCHIOB, KUCJIOT, OCHOBAaHUI U COJIEH B CBETE TEOPUU
IIEKTPOJINTUYECKON JUCCOLUALIMY U OKUCIIEHUS-BOCCTAHOBIICHHUS.

[TonsiTue o mepexoaHbIX AMeMeHTax. AM(oTepHOCTh. ['eHeTHUeCKUi psii NEPEXOTHOTO
DIIEMEHTA.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xumuieckux 35eMeHToB /1. 1. Menneneesa.
XrMHYecKasi OpraHu3alusl )KUBOM U HEXXUBOU MPUPOAbl. XUMUUYECKUHN COCTaB AApa, MaHTUH U
36MHOU KOpbI. XMMUYECKHE AIEMEHTHI B KJIIETKAX )KMBBIX OPraHu3MoOB. Makpo- n
MHUKPO3JIEMEHTBHI.

O0600611eHre cBeieHn 0 XUMUYeckux peakiusax. Kiaccupukanns XuMHUeCKUX peakiuii 1o
Pa3IMYHBIM MIPU3HAKAM: UUCIIO U COCTAB Pearupyrommx 1 00pa3yrouxcs BeIecTBy,
«TerI0BOM 3P heKT», «HaNpaBICHUE, KM3MEHEHHE CTENIeHEeW OKUCIICHUSI SJIEMEHTOB,
00pa3yIoIIMX pearupyromye BemecTBay, «pa3ay, «MCHoIb30BaHUE KaTallu3aTopa».

[TonsiTre 0 cKOpOCTH XUMHUUYECKOH peakinu. DakTOphl, BIUSIOUINE HA CKOPOCTh XUMUYECKUX
peakuuii. Katanuzatops! u katanus. MTHruOUTOpel. AHTHOKCHIAHTHI.

JMemoncTpanuu. Paznuunsie popmer Tabmuner JI. . MenaeneeBa. Moenu aTOMOB 37IEMEHTOB
1—3-ro nepronoB. Mozesnb cTpOSHHsI 3eMHOTO 11apa (IoNepeyHbId pa3pes). 3aBUCUMOCTb
CKOPOCTH XMMHUYECKOU PEAKIIUH OT IMPUPOJIBI PEArnpyOIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH



XUMHUYECKON PEaKIMM OT KOHLIEHTPALMH PEAruPYIOLUX BELECTB. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEAKIMH OT IIOMAAN CONPUKOCHOBEHUS PEArNPYIOIIMX BEUIECTB (KU
CIIOM»).

3aBUCUMOCTb CKOPOCTH XMMHUUYECKON PEAKIIMH OT TEMIIEPATYPhl PEarupyIOLUX BEIIECTB.
I'oMoreHHbIi 1 reTeporeHHbIN KaTanu3bl. DepMeHTaTUBHBIN KaTaym3. HruOupoBanue.
JlabopaTopHsie onbIThI. 1. [TonyueHne ruipokcuia HUHKA U UCCIEA0BAHNE €r0 CBOMCTB. 2.
MopenupoBanue nocrpoenus [lepuonnueckoil cucteMbl XMMUYECKUX diieMeHToB /], U.
Menneneesa. 3. 3amelieHne xeae3oM Meau B pactBope cyibdara meau (I1). 4. 3aBucumocts
CKOPOCTH XMMHUYECKOW PEAKIIUH OT MPUPOJBI PEArnpyOLIUX BEIECTB HA IPUMEPE
B3aMMOJEHCTBUS KUCIIOT C METaJJIaMu. 5. 3aBUCUMOCTb CKOPOCTU XUMHUUYECKON PEaKIIMU OT
KOHLEHTPALlMU pearupyrouiux BEUIECTB Ha IPUMEPE B3aUMOACHCTBUS IUHKA C COJISTHOU
KHMCJIOTOM pa3INYHOM KOHLEHTPALMH.

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAaKIMK OT IIJIOIAAH COIPUKOCHOBEHMSI pEarnupyromux
BellecTB. 7. MoenupoBaHue «KUIISILEro ciios». 8. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaKuuu OT TEMIIEPATyphl PEArupyOIUX BEIECTB Ha IPUMEPE B3aUMOJAECHCTBUSA OKCHIA MEH
(IT) ¢ pacTBOpOM CEpHOI KMCIIOTHI pa3IMuHON TeMueparypsl. 9. Pasnoxenue nepokcuaa
BOJIOpOJIa ¢ oMoIIbIo okcuza Mapranna (IV) u karanassl. 10. OOGHapyxeHue KaTana3sl B
HEKOTOPBIX MUILEBbIX MpoAykTax. 11. NHrubupoBanue B3auMoOAEHCTBHS KUCIOT C METalIaMU
YPOTPOIIMHOM.

TEMA 1. METAJLJIBI (19 gacoB)

ITonoxenue meramios B [lepuoaudeckoil cucreme xumudeckux 3iaeMeHToB 1. M. Menneneesa.
Merannuyeckas KpUCTAIIIMUECKas pelieTKa U MeTaJUIMuecKasi XuMHuecKkas cBsi3b. O0mue
¢uznueckue cBoiictea MetaioB. CIulaBbl, UX CBOMCTBA U 3HaUeHUE. XUMUYECKUE CBOWCTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH, @ TAK)KE B CBETE UX IOJIOKEHUS B IEKTPOXUMUYECKOM PALY
HanpspkeHui MetaiuioB. Koppo3ust MeTaimioB u ciocoObl 00pbObI ¢ Hell. MeTasl B IPUPOJIE.
OO61mue crnocoObl UX MOTYYEHHUS.

O01masi XapakTepUCTHKA IIEJOYHbIX MeTaI0B. Metauiel B ipupoje. Oomume crnocoObl ux
nostyueHus. Ctpoenue aromos. lllenounsle MeTaibl — MpOCThIE BelecTBa. BaxkHelmue
COEIMHEHUS IIEJIOYHBIX METAJNIOB — OKCH/JIbI, THAPOKCUABI U COJIH (XJIOpUIbI, KapOOHATHI,
Cyib(aTbl, HUTPAThl), KX CBOMCTBA U MPUMEHEHHE B HApOIHOM Xo3sicTBe. Kanuiinble
ya00peHusl.

O0mas xapakTepucTHKA 3JIeMeHTOB Ii1aBHO# noarpynnsl II rpynnsel. CtpoeHne aToMOB.
[IlenoyHO3€eMeNbHbIE METAIbl — MPOCThIE BELIECTBA. BaxkHelne coeAMHEHUS
I1€JI0YHO3EMENIBHBIX METAIJIOB — OKCH/IbI, THAPOKCUIBI M COJIU (XJIOPUIbI, KApOOHATHI,
HUTPATHI, cyab(datel, (hocdaTsl), UX CBOMCTBA U MPUMEHEHUE B HAPOJIHOM XO034HCTBE.
Amromunnii. CTpoeHue atoma, Gu3nveckue 1 XUMUYECKHE CBOMCTBA POCTOTO BELIECTBA.
CoenvnHeHUs aTIOMUHUS — OKCHJI U TUI-POKCU, UX aM(OTepHbIi XapakTep. Baxueiume comun
anmomMuHus. [IppuMeHeHne aatoMUHUS U €70 COEAMHEHN.

Kenezo. Crpoenue atoma, Gpu3nyeCKue U XUMUYECKHE CBOWCTBA IPOCTOTO BEILIECTBA.
['enetnueckue psabl Fe2+u Fes+. Baxxneiimue conu sxenes3a. 3HaueHUe jKees3a U ero
COEMHEHUH ISl TPUPOJIBI U HAPOJIHOTO X034 CTBA.

JNemoncTpanuu. OOpasiipl MEJTOYHBIX U HIeT0OYHO3EMENbHBIX MeTaioB. O0pas3Iibl CIJIaBOB.
B3anMopeiicTBrue HaTpHs, JINTHS U KalbIUsA C BOAOK. B3aumopaeiicTBue HaTpUs U Mardus ¢
KuciopojioM. B3aumoseiictBue metayuioB ¢ HemeTauiamu. [lomydenune rumpokcuos xemnesa (1)
u (111).

JlaGoparopHble onbIThl. 12. B3anmoaeicTBre pacTBOPOB KUCIIOT U COJIEH ¢ MeTaliaMu. 13.
O3zHakoMieHHE ¢ pyaamu kenes3a. 14. OxkpammBaHue JIaMEHHU COJISIMM LEIOYHBIX METAJIOB.
15.B3anmoperictBue Kaiblus ¢ Bojiou. 16. ITonydenne ruipokcuia Kaablys U UCCIEI0BAaHNE
ero cBoicts. 17. Ilonyuenue rugpokcua amOMUHUS U UCCIEA0BAHUE €r0 CBOMCTB. 18.
Bsaumopeiictue xenesa ¢ consgHoi kucinoto. 19. Ilonydenne ruapoxcunos xenesa (II) u (111)
Y U3YYEHUE UX CBOMCTB.

IIpakTuyeckue padorsl. 1. Penienne sxcriepiMeHTaIbHBIX 337a4 Ha paclioO3HaBaHUE U
MOJIy4YE€HUE COEAUHEHUI METaIIOB.

TEMA 2. HEMETAJLJIbI (30 yacoB)

OO0m1as XxapakTepuCcTUKa HEMETAIUIOB: ToiokeHue B [leproandeckoil cucteMe XUMHIECKIX



anemenToB /. V1. MenzeneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB, dJIEKTPOOTpULIATETHHOCTE (D0)
KaK Mepa «HEMETAIIMYHOCTHY, pal J0. Kpucramiueckoe CTpoeHHE HEMETAIIIIOB — IPOCTHIX
BemecTB. Amuorponus. @usnyeckne cBOKWCTBA HEMETAIOB. OTHOCUTENBHOCTD MTOHATUI
«METaJ» U «HEMETaJLI.

Bonopoa. [lonoxxenue Bogopoa B [lepuoandeckoi cucteMme XuMHIeCKUx snemMeHToB Jl. 1.
MenpeneeBa. CTpoeHue atoma 1 MOJIEKyJIbl. PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPOAA,
€ro MOJIy4YeHUE U IPUMEHEHHE.

Bopa. Ctpoenue monexyinbl. Bogopoanast xumuueckas cBsizb. Ou3nueckre CBOWCTBA BOJIBI.
AHOManuu cBOKCTB BOJbL. ['uapoduinsHbie 1 ruapodoOHbIe BemecTBa. XMMUYECKHUE CBOMCTBA
BO/IbI. KpyroBopoT BojibI B ipupoze. Bogoouncrka. Aspaiivs Boabl. BeITOBbIE (DUIBTPEIL.
MuHepanbHble BOJbI. JucTuiminpoBanHas BoJa, €€ NOJy4Y€HHE U IPUMEHEHHUE.

O0mas xapakrepucTuKa rajoreHos. Ctpoerue aromoB. IIpocTsie BeniecTBa 1 OCHOBHBIE
COeIMHEHUS TaJIOTeHOB, UX cBoicTBa. Kparkue cBenenus o xjiope, 6pome, prope u Hoje.
[IprMeHeHne raJoreHoB U UX COEAMHEHHUI B HAPOJAHOM X035 CTBE.

Cepa. CtpoeHue aToma, aJuUIOTPOIIHS, CBOMCTBA M PUMEHEHHE pOMONYECKOM cepbl. OKCHIbI
cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npumeHeHue. CepHasi KUCIOTa U €€ COJIH, UX
MPUMEHEHNE B HAPOJHOM X03s1icTBE. [IpOr3BOACTBO CEPHON KHUCIIOTHI.

A3zot. CTpoeHue atoma 1 MOJIEKYJIbl, CBOMCTBA IIPOCTOT0 BEIleCTBA. AMMHUAK, CTPOCHHE,
CBOMCTBA, NOJIy4eHue U npumeHeHue. Conu aMMOHHUSI, UX CBOMCTBA U IpuMeHeHue. OKCH bl
azota (II) u (IV). A3oTHas kucoTa, ee CBOMCTBA U NpuMeHeHue. Hurpatsl 1 HUTPUTHI,
npobiieMa UX CoIepPKaHUS B CEIbCKOXO03UCTBEHHOM MPOIYKIIMHI. A30THBIEC yI0OpEHUS.
®ocdop. CtpoeHne aToMa, aJNIOTPOITHUS, CBOMCTBA 6enoro U kpacHoro docdopa, ux
npuMmenenue. OCHOBHbIE coeiMHeHus: okcu Gpochopa (V) u oprodochopHas KucioTa,
docdarsr.

®ochopubie y1oOpeHus.

Yraepoa. CtpoeHue aroma, allsIoTpOIusi, CBOMCTBAa MoAUUKaIUi, mpuMeHeHHe. OKCUIBI
yraepoaa (I 1) u (IV), ux cBoiictBa u npumenenue. KapOoHaThl: KaJabIUT, COMIa, MOTAIL, UX
3HauUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

Kpemnnii. CTpoeHne aroma, KpUCTaNIMYECKUI KPEMHUM, €r0 CBOMCTBA U TPUMEHEHUE.
Oxkcua kpemuust (IV), ero npupoaubie pasHOBUAHOCTU. CHIIMKATHL. 3HAYEHUE COCTMHEHUM
KPEMHHS B )KMBOU U HEKMUBOU nipupoje. [loHsTHE 0 CUIMKAaTHON MPOMBIIUIEHHOCTH.
JemoncTpanun. OOpasiibl rajloreHoB — MPOCTHIX BellecTB. B3aumoielicTBrE TajJoreHoB ¢
HaTpUeM, C allOMUHUEM. BeiTecHeHue XJI0poM OpoMa MK Ho/1a U3 pacTBOPOB UX COJIEH.
B3anmopeiictBre ceprl ¢ MeTallIIaMu, BOJOPOJIOM M KHCIOpPOJAOM. B3anmoerncreue
KOHILIEHTPUPOBAHHOM a30THOU KUCIIOTHI ¢ Mebto. [loromnienue yrieMm pacTBOPEHHBIX BEIIECTB
WM ra3oB. BoccranoBnenne meau u3 ee okcuaa yriaem. O0pasibl IPUPOAHBIX COETUHEHUN
xJopa, cepsl, pocdopa, yriepona, kpemaus. OOpasiipl BaXXHEHIINX 711 HAPOIHOTO XO35HCTBA
cynb(aToB,HUTPATOB, KapOoHATOB, (pochaTtoB. OOpa3ibl CTEKIIA, KEPAMUKH, IEMEHTA.
JlabopaTopusie onbIThl. 20. [Tomyuenue u pacno3naBanue Bogopona. 21. Mccnenosanue
MOBEPXHOCTHOT'O HATSXKEHUS BOJIbl. 22. PacTBOpeHue nepMaHranara Kajaus Ui MEIHOTO
Kynopoca B Bojzie. 23. I'mapatanus o6e3BoxxenHoro cyibdara menu (II). 24. Uzrorosnenue
TUTICOBOTO oTnedartka. 25. O3HaKoMIIeHHE ¢ KOJUIEKITMEH OBITOBBIX (PHIIBTPOB. 26.
O3HaKOMJIEHUE C COCTaBOM MHUHEpaIbHOM Bo/bL. 27. KauecTBeHHAas peakiusi Ha TaJIor€HUUOHBI.
28. [lomy4yenue u pacrno3HaBanue kucioposa. 29. CroiicTBa pa30aBiIeHHON CEpHOM KUCTOTHI. 3 1.
N3yuenue cBoiicTB aMmmuaka. 32. Pacrio3zHaBaHue cojieii aMMOHUSI.

IIpakTuyeckue padorsl. 2. Penienne skcriepuMeHTaIbHBIX 3a1a4 1o Teme «l[loarpynna
rajoreHoB». 3. Penienue skcnepuMeHTaIbHbIX 3a/1a4 1o TeMe «lloarpynna kucnopona. 4.
Ioxy4denue, CoOMpaHie 1 pacro3HaBaHUE ra3oB. _

TEMA 3. ObOBLHIEHUE 3HAHHUMU 110 XUMHUU 3A KYPC OCHOBHOMU HIKOJIBI (4 gaca)
Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema xumudeckux 3yeMeHToB J1. M. Menneneesa.
®u3NUecKuil CMBICI MOPSIAKOBOTO HOMEPA 3JI€MEHTa, HOMEPOB MEPHO/Ia U TPYIIIBL.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB M UX COESAMHEHUH B MepHOJax U IpyImax B
CBETE MPEACTABIECHUI O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaueHue [lepuoauyeckoro 3akoHa.
Buibl XMMUYECKUX CBSI3€M M TUIIBI KPUCTAUIMYECKUX PEUIETOK. B3anMOCBA3b CTpOEHUS U
CBOMCTB BEILECTB.



Knaccugukarus XuMHUUeCKUX peakuii o pa3IuuHbIM IPU3HAKaM (YUCIIO U COCTaB
pearupyomux 1 00pa3yrolnxcs BEIIECTB; HATMUME TPaHUIIbl pa3nena (az; TemnoBoi 3 dekr;
U3MEHEHHE CTEIIEHEH OKUCIEHHs aTOMOB; MCII0JIb30BaHUE KaTaJIn3aTopa; HallpaBJIeHHUE
IIPOTEKAHHUS).

CKOpOCTh XMMUYECKHX peakluil U (akTopsl, Biustouie Ha Hee. OOpaTUMOCTh XUMUUECKUX
peaKIuii ¥ CriocoObl CMEIICHUSI XUMHUYECKOTO PAaBHOBECHS.

[Tpoctele u crokHbIe BemecTBa. MeTamibl 1 HeMeTallIbl. [ eHeTndeckue ps/ipl MeTaia,
HEMeTalljia U nepexoaHoro Metayuia. OKCHIbI U TUAPOKCHIBI (OCHOBAHUS, KUCIIOTHI,
am@orepHble ruapokcuabl), Comau, ux cocras, KiIaccUpUKalMs U 001IHne XUMUYECKHE CBOMCTBA
B CBETE TCOPUU JIEKTPOIUTHUECKON TUCCOLUALINN.

TemaTuyeckoe IIaHMpoBaHue B 8 KJacce

Ne Pazgensl, TeMbI KomnuectBo yacos
/1 [IpakTruecKuX U KOHTPOJIbHBIX pabOT
4achbl I1/P K/P
1. | Beeoenue. 7 1 -
2. | Tema 1. ATOMBI XUMHUYECKUX 10 - 1
2JIEMEHTOB
3. | Tema 2. IlpocThie BelecTBa 6 - 1
4. | Tema 3. CoeqrHEeHNS] XUMHUYECKUX 15 1 1
DJIEMEHTOB
5. | Tema 4. 3meHeHus, 15 2 1
MIPOUCXOJISIINE C BEIIECTBAMU
6. | Tema 5. PacTBOopeHUE, PaCTBOPBHI. 12 2 1
Peakmun noHHoro ooMeHa
7. | Tema 6. OkUCIUTEIBLHO- 5 - -
BOCCTaHOBUTENBHBIE PEAKIIUU
HUTOI'O: 70 6 5

TemaTu4yeckoe niiaHnpoBanue B 9 kiiacce

Ne Paznensl, Tembl KoaunuectBo yacos
n/n [IpakTHyecKuX 1 KOHTPOJIBHBIX padoT
Yyacel I1/P K/P
1. | IloBTOpeHHEe  OCHOBHBIX  TEM 3 - -
Kypca 8 kiacca




2. | Tema 1. O0mas XapaKkTepucTUKA 12 - 1
XHMHYEeCKUX 3JIeMEHTOB |
XUMHUYECKUX PeaKiuii

3. | Tema 2. MeraJLibl. 19 3 1
4. | Tema 3. Hemerasuibl. 30 3 1
5. | Tema 4. O000ImLIeHNEe 3HAHMUA IO 4 - -

XMMHH 32 KYPC OCHOBHOM IIKOJIbI

HUTOTO: 68 6 3

IIJIAHUPYEMBIE PE3YJIbTATHI YYEBHOU JEATEJIBHOCTH

B pe3ynbrate u3ydyeHuss XMMUM YU€HUK OCHOBHOM IIIKOJIBIL:

HAYYHUTCS 0CO3HABATh OOBEKTHBHYIO 3HAUMMOCTh OCHOB XMMHUYECKOH HAYKH KaK OOJIACTH
COBPEMEHHOTI'0 €CTECTBO3HAHMsI, KOMIIOHEHTA O0ILEeH KyIbTYpPbl U IPAKTUYECKOH 1A TEIbHOCTH
YeJI0BEeKa B YCIOBUAX BO3PACTAIONICH «XUMH3AIMN» MHOTUX c(ep KU3HH COBPEMEHHOTO
00I111eCTBA;

v/ OBJIAJICET CHCTEMOM XUMHUYECKUX 3HAHUI — TIOHATUSMH, 3aKOHAMHU, TEOPUAMH U SI3HIKOM
HAaYKH{, UMEIOLIMMHU BaKHOE 00111e00pa3oBaTeIbHOE U [T03HABATEIbHOE 3HAYCHHUE,
€CTeCTBEHHHAYYHBIMU METO/IaMH MCCIIEIOBAHNUS BEIIECTB U XMMHUYECKHX SIBICHUH, CBEACHUSIMHU
10 UCTOPUU CTAHOBJICHUS] XUMHUU KaK HAyKH;

v/ IIOJIYYHT MPEACTABICHUE O CIIOKHOM KOMIUIEKCE OTHOIICHHUM B CHCTEMAX «UEIOBEK —
BEIIIECTBO» U «BEILECTBO — MaTepHall — IPAaKTUYECKas AEATEIbHOCTb)», O POJIM HAyKH B CO3/1aHUU
HOBBIX MaT€pPHAJIOB U UCTOYHUKOB SHEPTHH;

v/ YCBOWT OCHOBBI XUMHUYECKOM TPAMOTHOCTH KaK OCHOBBI aHAITM3a M [IAHUPOBAHHS
HKOJIOTMYECKU OE30MaCHOT0 MOBEACHUS B 1IENIAX COEpPEKEHUS 3I0POBbs U OKPYKAIOIIEH CPEeIbl.
B nponecce u3ydeHns XMMUU y4aluics OCHOBHOM IIKOJIBIL:

v/ yOemuTCst B TOM, YTO B OCHOBE MHOTHX SIBJICHHUI )KUBOW M HEXUBOM TIPUPOJIBI JIEKAT
XMMHUYECKHE MTPEeBpaIleHHs] HEOPIraHNYECKUX U OPIraHUYECKUX BEIECTB;

v yIIIyOWT MpejICTaBIEHIE O MATEPHAILHOM €JMHCTBE MUDA;

v/ OBIaJeeT yMEHHUSIMH YCTAHABIMBATH CBA3H MEXY PEATbHO HAOI0JaEMbIMH X UMUYECKUMU
SIBIICHUSIMU U TIPOLIECCAMU, MIPOTEKAIONIMMU B MEKPOMHPE aTOMOB M MOJICKYJT;

OOBSICHATH MPUYUHBI MHOT000pa3usl BELIECTB, 3aBUCMOCTb UX CBOMCTB OT COCTaBa U
CTPOEHHUS, a TaK)Ke 00YCIIOBICHHOCTh MTPUMEHEHHS BEMIECTB OCOOCHHOCTSIMH UX CBOMCTB;
aHAJTM3UPOBATh U OOBEKTUBHO OIICHUBATh KU3HEHHBIE CUTYAIlUH, CBSA3aHHBIE C XUMHEH;

v mproOpeTeT HaBBIKK OE30ITACHOTO OOpAIEH s C BEIECTBAMH, UCIIOIb3YEMBIMH B
MOBCEHEBHOM KU3HHU.

N3ydenne XUMUH NPETOCTABUT YUEHUKY BO3MOKHOCTD:

v/ pa3sBHBATh U COBEPIICHCTBOBATH HHIMBUIyAIbHbIE CIOCOOHOCTH; HHTEPEC K MUPY BEIECCTB
U UX TIPEBPAIICHNH; 001eydeOHbIe HHTEUIEKTyaTbHbIE YMEHHUS CIIOCOOCTBYIOIIHE
nproOPETEHHUIO OMBITAa TBOPUYECKON M MTOMCKOBOM NESITEIbHOCTH, B YACTHOCTH YMEHUS
CpaBHUBATh U KIACCU(DUITUPOBATH OOBEKTHI, BHISIBISITH TPUIHHHO-CJICICTBEHHBIE CBSI3H,
(GbopMyIHpOBaTh TUIIOTE3bI U POBEPATH UX B XOJI€ SKCIIEPUMEHTA, apI'yMEHTUPOBATh

BBIBOJIbI, OTCTauBaTh CBO¢ MHEHHE, UCIIONB3YS IPU 3TOM aJ€KBATHBIE JJOKA3aTeIbCTBA;

v mpuoOpeTrarh HABBIKK PabOTHI C PA3TMYHBIMUA HCTOYHUKAME HHPOPMAIMHU 110 XUMHU
(cmoBapwu, CipaBOYHUKH, XpecToMaTuu, IHTepHeT U 1ip.), a Takke yMeHHe 00bEKTUBHO
OLIEHUBATh HH(OPMAIIMIO O BEUIECTBAX, X MPEBPAILECHUAX U MPAKTHUECKOM IPUMEHEHHH;

v’ COBEpIICHCTBOBATh YMEHHUS IUIAHUPOBATh U PAI[HOHAIBHO OPraHU30BbIBATH YUeOHO-
MIO3HABATENBHYIO IESATEIbHOCTD, IPUMEHSTH MTOJy4YCHHbIC 3HAHUS B HOBOW CUTYAallUH;




v mpuoOperath HABBIKKA CAMOOOPA30BaHMS U MPAKTUIECKOTO COTPYIHUYECCTBA TPU
OpraHM3al1H U BBIIIOJHEHUH XUMUYECKOI0 SKCIIEPUMEHTA, IPOBEACHNUHN U 3aIUTE YUEHUYECKUX
MIPOEKTOB IO UCCIIEIOBAHUIO OTEJIbHBIX BEUIECTB M XUMUUECKHX SBJICHUI, Ha0/II01aeMbIX B
IIPUPOJIE U TIOBCETHEBHOM KU3HU.

Takum oOpa3om, B pe3yJbTaTe U3yYEHHUS] XUMUU B OCHOBHOM IIIKOJIE YYEHUK MOJIYYUT
HOJTrOTOBKY, JOCTATOYHYIO JIJIs IPOJIOKEHHS 00yUeHUs B CTapIIe MIKOJIE U CPEAHUX
npodeccuoHaNbHBIX 00IIE00pa30BaTEIbHBIX YUPEKACHUAX, a TAKXKE MPUOOPETET KIIIOUEBbIE
KOMIIETEHIIMH, UMEIOLINE YHUBEPCAIbHOE IPUMEHEHHE B JTFOOOM BUJIE JIEATEINBHOCTH.
[Tnanupyemble pe3ynbTaThbl OCBOCHHSI IPEAMETHOTO COJIEP>KAaHUS IO XMMHHU MPEACTABICHBI 10
OCHOBHBIM pa3JieJiaM COJIep>KaHUs IPUMEPHOI IPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs 110
XUMUH.

KPUTEPUN OHEHNUBAHUS ITPOBEPOYHBIX PABOT

KpuTepun o1ieHKH YCTHOTO OTBETA

OTMeTKa «5» CTaBUTCS, ECIIU:

v/ OTBET MOJIHBIA U IPABWIBHBINA HA OCHOBAHMH W3yYEHHBIX TEOPHI;

v Marepuai U3JI0KeH B JOTUYECKOM MOCIEI0BATENBHOCTH, JUTEPATYPHBIM SI3BIKOM;

v\ OTBET CaMOCTOSATEIbHBIN.

OtBet «4» CTaBUTCH, €CIIN;

v/ OTBET MOJIHBIA U MPABWIBHBINA HA CHOBAHUHM W3yYEHHBIX TCOPHIi;

v Marepuaj U3JI0KEH B ONPEAEIEHHOM JIOTMYECKOM MOCIIEN0BATENBHOCTH, IIPHU 3TOM
JIOTIYIIIEHBI JIBe-TPU HECYIIECTBEHHBIEC OMNOKU, UCTIPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.
OtMeTKa «3» CTaBUTCS, ECIU:

v/ OTBET TOJIHBIHA, HO IPH STOM JIOIYIIE€Ha CYIIECTBEHHAs OMINOKa;

v\ WM OTBET HEIOJHBIN, HECBA3HBIMN.

OTMeTKa «2)» CTaBUTCS, €CIIU:

v\ 1pu oTBeTe OOHAPYKEHO HEMOHUMAHUE YUAIIUMCS COIEPIKAHUS YIeOHOr0 MaTepuana;
v WM JONYIIEHBI CYIECTBEHHBIE OIIMOKH, KOTOPBIE YYAIMICS HE MOKET UCIIPABUTH IIPH
HABOJSIIITUX BOMPOCAX YUUTEIIS,

v 1m0 NpU OTCYTCTBHH OTBETA.

OuneHka 3KCNePpUMEHTAIbHBIX YMEHUH

OreHka CTaBUTCS HA OCHOBAHUU HAOIIO/ICHUS 32 YYAIIUMHUCS B XO/I€ BBITOTHEHHS
MPAKTUIECKON pabOTHI ¥ MUCHMEHHOTO OTYeTa 3a PadoTy.

Ot1MeTKa «5%» CTaBUTCS, CCIIH:

v’ paboTa BBINOJHEHA MOJHOCTBIO U 0€3 OIMMOOK, CIeTaHbl IPaBUIILHbIE HAOIIOICHUS 1
BBIBO/IBI;

v OKCIEPUMEHT OCYIIECTBJIEH TI0 IJIAHY C YYE€TOM TPeOOBAHMIA TEXHUKH O€30IIaCHOCTH |
MIPaBHII

paboTHI ¢ BellecTBAMH U 000PYI0BAHUEM;

v IpOSIBJIEHBI OPraHU3aIMOHHO - TPYAOBHIE YMEHUS, TIOAAEPKMBAIOTCSA YMUCTOTA M OPSIOK Ha
paboveM MecTe, SJKOHOMHO HCIOJIb3YIOTCS PEAKTHRBBI.

OtMmeTKa «4» CTaBUTCS, €CIIU:

v pabora BBHITOJIHEHA TIPABHILHO, CETaHbl IIPAaBUILHBIE HAOIIOAEHUS W BHIBOJIbI, HO IIPH
ATOM DKCIIEPUMEHT MPOBEJICH HE MOIHOCTHIO;

v\ WM JONYIIEHBI HECYIIECTBEHHBIE OIMOKK B paboTe ¢ BEMECTBAME U 000PYI0BaHHEM.
OTtMeTKa «3» CTaBUTCS, €CIIU:

v pabora BBHINOJIHEHA TIPABHILHO HE MEHEE, YEM HAIIOJIOBHHY,

v WM JONyIIEHA CYIIeCTBEHHAs OIIMOKa B X0/I€ SKCIIEPUMEHTA, B OOBACHEHUH, B
odopmiieHnH paboThI, B COOTIOICHUN TTPABUJI TEXHUKH 0€30IMaCHOCTH TP padoTe ¢
BEIECTBAMH U 000PYIOBaHUEM, KOTOPAsi HCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.
OTMeTKa «2» CTaBUTCS, €CIU:



v nonyuiensl ase (1 00Jiee) CyIIeCTBEHHbIE OIIUOKU B X0JI€ DKCIIEPUMEHTA, B O0BACHEHUH, B
oopmieHnn paboThl, B COOIIOACHUY MPaBUII TEXHUKH 0€30MaCHOCTH, KOTOPbIE YJaIluiics He
MOET HCIPABUTh JaXKe O TPEOOBAHUIO YUUTEIIS,

v’ paboTa He BBINOJIHEHA, Y YYaIllerocst OTCYTCTBYET 3KCIIEPUMEHTAIBHBIC YMEHHSI.

Ouenka ymMeHMii pemiaTh pacueTHbIe 3212494

OtmeTKa «5» CTAaBUTCS, €CITU B JIOTHYECKOM PACCYKICHHUH U PEIICHUU HET OIMUOOK, 3a/1a49a
peleHa palnoHaIbHBIM CIIOCOO0M;

OtmeTKa «4» CTaBUTCS, €CITU B JIOTHYECKOM PACCYKICHUH M PEIICHUN HET CYIIECTBEHHBIX
omuOO0K, HO 3a/1a4a pelieHa HEPaIMOHAIBHBIM CIIOCOOOM, WITH JONYIICHO HEe OoJiee IBYX
HECYIIECTBEHHBIX OIIHOOK.

OtmeTka «3» CTaBHUTCS, €CIH B JIOTHYECKOM PACCYXJJICHUHU HET CYIIECTBEHHBIX OMIHMOOK, HO
JIOTTYIIIEHA CYIECTBEHHAs OIMTMOKA B MATEMAaTUYECKUX pacueTax.

OTMeTKa «2» CTaBHUTCS, €CIIH UMEIOTCSI CYIIECTBEHHBIC OITMOKH B JIOTHYECKOM PACCYXKICHUU H B
peIlIeHNH; OTCYTCTBYET OTBET Ha 3aIaHHE.

OIIeHKa NMAUCbMEHHBIX KOHTPOJbHBIX paﬁoT

OtMmeTKa «5» CTaBUTCS, €CIIU: OTBET MOJHBIA U IPAaBUIIbHBIN, BO3MO>KHA HECYIIIECTBEHHAS
omuoka.

OtmeTka «4» CTaBUTCS, €CIIU: OTBET HEMOJIHBIN WM JOIMYIIEHO HE 0oJiee IBYX HECYILIECTBEHHbIX
OLIMOOK.

OtmeTka «3» cTaBUTCS, €CIU: paboTa BHIIOJIHEHA HE MEHEE YEM HAIlOJIOBUHY, TOMYIIEHA O/IHA
CyLIeCTBEHHasl OIMOKa U IPU ITOM JIBE-TPU HECYILLIECTBEHHBIE.

OtMmeTKa «2» CTaBUTCS, €cliu: paboTa BHIIIOJHEHA MEHBIIE, YEM HAMOJIOBUHY WM COJAEPKUT He-
CKOJIBKO CYILECTBEHHBIX OLIMOOK, 1100 paboTa HEe BBIIOIHEHA.

[Tpu onieHKe BBINOIHEHUS TMCbMEHHOW KOHTPOJIBHON pabOoThl HEOOXOUMO YUUTHIBATh
TpeboBaHus equHOro opdorpapuyeckoro pexxnuma. OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO paboTy
KOPPEKTHUPYET NPEIIIECTBYIOLINE TPU BBICTABICHUN OTMETKHU 32 YETBEPThH, OJIYrOUe, TOI.

Ouenka TecToBBIX padoT

TecThl, COCTOSIINE U3 TISTH BOIPOCOB MOYKHO HCITOJIB30BATh MOCIIEC U3YUCHUS KAXKIOTO MaTEPH-
ana (ypoka). Tect u3 10—15 BompocoB ucnonb3yeTcs s IEPUOANYECKOT0 KOHTpoIs. Tect u3
20—30 BompocoB HEOOXOIMMO HCIIOIB30BATh ISt UTOTOBOTO KOHTPOJIS.

[Tpu orleHMBaHUM UCTIONB3YETCS CIIEAYIOIas IIKaa:

Jnst Tecta U3 mATH BOITPOCOB

v' Her OMUOOK — OIEHKA «5»;

v\ o/Ha OIINOKA — OLIEHKA «4»;

v\ JIB€ OLIMOKH — OLIEHKA «3»;

v Tpu OIIKOKHM — OIEHKA «2).

Jns recta u3 30 BOpocos:

25—30 mpaBWIBHBIX OTBETOB — OIICHKA «5;

19—24 npaBUIBHBIX OTBETOB — OIIEHKA «4»;

12—18 npaBHIBLHBIX OTBETOB — OIEHKA «3»;

MeHbllIe 12 NpaBUIIbHBIX OTBETOB — OLIEHKA «2).

ANANENRN

Ouenka pegepara

Pedepar oneHnBaeTCs 10 CIETYIONIMM KPUTSPHSIM:

V' cobmoeHre TpeboBaHmii K €ro 0(hOpMIIEHHIO;

v HeOOXOJUMOCTb U JIOCTATOYHOCTD JIJIsS PACKPBITHSI TEMbI TIPUBEICHHOM B TeKCTe pedepara
uH(pOopMaLnu;

v yMeH#ue 00ydaronierocsi CB00O/HO M3IaraTh OCHOBHBIC HJICU, OTPaKEHHBIE B pedepare;

v’ crmocoOHOCTH 00YYArOLIErocs MOHSThH CYTh 33[aBAEMbIX WICHAMH ATTECTAIIMOHHOM
KOMHCCUH BOIIPOCOB U CPOPMYJIMPOBATH TOUHBIE OTBETHI HA HUX.



