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Pabouast mporpamma yueOHOTO mpeaMera «XUMUs» g oOydaronmxcs 9
KJIacca pa3paboTaHa Ha OCHOBe TpeOoBaHMil K pe3ynbratam ocBoeHus OOII OO0
[Ixonsi-untepnara Ne25 OAO «PXKI» B coorBeTcTBUM ¢ PT'OC OOO.

Pabouas mporpamma paccuntana Ha 68 4acos.

HNcnonb3yemblil yueOHO—MeETOANYECKUN KOMIUICKT:

1. INabpuensn O.C. Xumus : yueoHuk no xumuu 9 kiacca / O.C. I'abpuensia —
Mocksa : Jlpoda, 2017.

2 Hoopotun JI.FO. wm np. Xwumuss : THUIOBBIE SK3aMEHAIMOHHBIE
BapuanTtbl/JloopoTtun [.YO. u np.- Mocksa : Hanmonansnoe o6pazoBanne,2017.

3 Hoopotun JI.FO. wu gp. Xwumus : TUIOBBIE 3K3aMEHAIIMOHHbBIC
BapuanTtbl/JloopoTtun [1.YO. u np.- Mocksa : Hanmonansaoe o6pazoBanne,2018.

IInanupyembie pe3yJabTaTbl 0CBOCHHS Y4eOHOI0 peaMera
JlesTenbHOCTh  00pa30BaTENIBHOIO YUPEKIEHUS O0IIero oOpa3oBaHUS B
OOy4eHMM XMMHUH HallpaBjieHAa Ha JOCTHKEHUE OOYyYAIOIIUMUCA CIEAYIOIIHUX
JMYHOCTHBIX PE3YJIBTATOB:
1) B LIEHHOCTHO-OPUEHTAIITMOHHON cdepe — YyBCTBO T'OPJIOCTH 32 POCCUUCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOILIEHUE K TPY.Y, LEJIEyCTPEMIIEHHOCTD;

2) B TpynoBoH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AasibHEHIIEH
00pa3oBaTeIbHOI TPAEKTOPHUY;
3) B mo3HABaTEIbHOW (KOTHUTHUBHOW, WHTEJUIEKTYallbHON) cdepe — yMeHue

YIIPaBJISITh CBOEM MTO3HABATEIIBHOU 1€ TEIBHOCTHIO.

MetanpeaMeTHbIMI Pe3yJabTaTaAMHM U3YYCHUS Kypca «XUMHUSD) SBISIETCS
dbopmupoBaHre YHUBEPCAIBHBIX YueOHbIX aeicTBuil (YVY /).

Pecvismuenvie YVJI.

CamocTosTenbHO 00HAPYKUBATh U (OPMYIUPOBATH YUEOHYIO MPOOIIEMY,
ONPENENATH 1IeJIb Y4eOHOM A TENbHOCTH, BBIOMPATh TEMY MPOEKTA.

BoeiaBuraTe Bepcuu pelieHus npo0ieMbl, 0CO3HABATh KOHEUHBIN pe3yJIbTar,
BBIOMPAThH U3 MPEJIOKEHHBIX U UCKaTh CAMOCTOSTEIBHO CPEACTBA JOCTUKEHUS
LEJIH.

CocTaBnsaTh (MHAUBUAYAJIBHO WK B TPYIIE) IUIaH pEUIEHUs! TPOOIEeMbI
(BBITIOJIHEHUSI TIPOEKTA).

Paboras mo miaHy, cBepsATh CBOU JEHUCTBUS C LENbIO U, MPU HEOOXOIUMOCTH,
UCIPABIISATH OLIUOKU CAMOCTOSITEIBHO.

B nunanore ¢ yuuteneM COBEpIIEHCTBOBATH CAMOCTOSITENIbHO BhIpaOOTaHHbBIE
KPUTEPUU OLICHKH.

llo3nasamenvrvie YYJ/I[:

AHanmM3upoBaTh, CPABHUBATH, KIIACCUPHUITMPOBATH U 00001IaTh PaKTHI U
SIBJICHHSI. BBISIBIISITS MPUYUHBI B CIICACTBUS IPOCTHIX SBICHHM.



Ocy1iecTBIATh CpaBHEHHUE U KJIACCU(PUKALINIO, CAMOCTOSITEIbHO BBIOUPAsT
OCHOBAHMSI U KPUTEPUH ISl YKA3aHHBIX JIOTUYECKUX ONEpaLiid; CTPOUTH
KJIAaCCU(UKALIMIO HA OCHOBE IUXOTOMHUYECKOIO JIEJIEHUs (Ha OCHOBE OTPULIAHUS).

CTpouTh JIOTHYECKOE PACCYKAEHUE, BKIIFOUAIOIIEE YCTAHOBJICHHE IPUIMHHO-
CJIEICTBEHHBIX CBS3EH.

Co31aBaTh CXEMaTUYECKUE MOJIENH C BBIJCIICHUEM CYLIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

CocTaBisATh TE€3UCHI, PA3JIMYHbIE BUBI IIJIAHOB (MPOCTBIX, CIIOKHBIX U T.IL.).
[TpeoOpa3oBbIBaTH HHPOPMAIIMIO M3 OJJHOTO BHJIA B APYToil (TabIUIly B TEKCT U
np.).

BbrauTeIBaTh BCE YPOBHU TEKCTOBOM MH(OPMALINU.

YMeTh onpenesTh BO3MOXKXHbIE HCTOYHUKN HEOOXOMMBIX CBE/ICHUH,
IPOU3BOJAUTH MOUCK UHPOPMAIINH, AHATTU3UPOBATH U OLIEHUBATH €€
JOCTOBEPHOCT.

Kommynuxamueuvie YVJ/I:

CaMocCTOsITEIbHO OPTraHU30BbIBATh YUEOHOE B3aUMOJICHCTBHE B TPYIIIIE
(ompeaensaTh 00IIMe LEeNd, pacpeessITh POJIU, TOTOBAPUBATHLCA JIPYT C IPYTOM U
T.J.).

IIpenMeTHBIMM pe3yJIbTATAMHM OCBOCHHUSl BBIITYCKHHMKAMH OCHOBHOU

IIKOJIBI POTPAMMBI IO XUMUHU SIBJISTFOTCSL:
1. B no3HaBartensHOM cepe:

® JaBaTh OMNPEIEICHUS MW3YYEHHBIX TOHSATUNA: BEHIECTBO (XMMHUUYECKUU
AJEMEHT, aTOM, HWOH, MOJEKyJla, KpPUCTAJUIMYECKass PENIETKa, BEIIECTBO,
MPOCThIE M CIIOKHBIE BEIECTBA, XUMHYECKas (opmysna, OTHOCUTEIbHAs
aTOMHas Macca, OTHOCUTENbHAsA MOJIEKYJISIpHAsE Macca, BAJICHTHOCTb, OKCUJIbI,
KHUCJIOTBI, OCHOBaHHSI, coyid, aMm(pOTepHOCTh, UHIAUKATOP, MEPUOTUICCKUI
3aKOH, TIEPHOJUYECKas CHUCTeMa, [epUuoauYecKas Taliuila, W30TOIbI,
XUMHUYECKasi  CBSI3b,  DJIEKTPOOTPULATEIIBHOCTb,  CTENEHb  OKHCIICHUS,
AIIEKTPOJIUT); XUMUYECKas peakius (XUMUUECKOe YpaBHEHHE, TEeHETUYecKas
CBS3b, OKHCJIECHHE, BOCCTAaHOBJICHHE, DJIEKTPOJUTHYECKAs JUCCOLIMALIMS,
CKOPOCTbh XUMUYECKOHN pEeaKnn);
® ONUCHIBATH  JIEMOHCTPAILMOHHBIE W  CAMOCTOSITEIbBHO  IPOBEACHHbBIC
AKCTIEPUMEHTHI, UCTIOJNB3YsI 11 ATOTO €CTECTBEHHBIN (PYCCKUM, POJTHOM) SI3BIK
U S3bIK XMMUU;
® ONUCHIBATh U PA3JIMYATh U3YUEHHBIE KJIACCHl HEOPTaHMYECKUX COEAUHEHUN,
MIPOCTHIE U CIIOKHBIE BELIECTBA, XUMUYECKUE PEAKIUU;
¢ KJjaccCU(UIMPOBATH U3YUCHHBIC OOBEKTHI U SIBJICHHUSI;
e HaOJIOaTh JEMOHCTPUPYEMBIE M CAMOCTOSTEIBHO IMPOBOJUMBIE OIIBITHI,
XUMHUYECKUE PEaKIIUU, TPOTEKAIONIUE B IPUPOJIE U B OBITY;
e jleflaTh BBIBOJBI W yMO3AKIIOUCHHUS W3 HAOMIONEHUN, W3YYEHHBIX
XUMHUUYECKUX 3aKOHOMEPHOCTEH, NPOTHO3HPOBATH CBOMCTBA HEU3YUYEHHBIX
BEILIECTB 0 aHAJIOTHUU CO CBOMCTBAMU U3yUYECHHBIX;
® CTPYKTypUpOBaTh HM3YYEHHBIH MaTepuall U XUMUUYECKYH HWHQOpMAIIHIO,
MOJTYYEHHYIO U3 JPYTUX UCTOYHUKOB,;



® MOJEIIUPOBATH CTPOECHUE AaTOMOB 3JIEMEHTOB MEPBOTO0 — TPETHETO MEPUOJIOB
(B paMKax H3y4YeHHbIX NOJOXeHHH Teopuum . Pesepdopma), crpoenue
NPOCTEUIINX MOJIEKYIL.

2. B 1eHHOCTHO-OpHUEHTAIMOHHOH cepe:
® AHAIM3UPOBATh M OLEHUBATh TMOCIEACTBHUS JJS OKpPY)KAIOMIEH Cpeabl
OBITOBOM W TPOU3BOACTBEHHOM JEATEIbBHOCTH YEJIOBEKAa, CBA3AHHOM C
nepepaboTKOM BEIIECTB.

3. B tpynoBoii cepe:

® TPOBOAMTH XUMUYECKHI IKCIICPUMEHT.
4. B cdepe 6€30maCHOCTH KHU3HEIEATEIHHOCTH:
® OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUAX, 0KOTaX M JPYTHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U JTa0OPAaTOPHBIM 000PYIOBAHUEM.
JIMYHOCTHBIMHU pe3yJIbTaTAMH U3YUYCHUS MpeaMeTa « XUMHUS SBISIOTCA
CIIEYIOIINE YMEHHUS:
1) oco3HaBaTh EAMHCTBO H IEIIOCTHOCTh OKPYIKAIOIIETO MUPa, BO3MOYKHOCTH
€ro MO3HaBaEMOCTH U 0OBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKH;
2) TOCTENECHHO BBICTPAaUBATh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PCHHUCE;
3) oco3HaBaTh MOTPEOHOCTH U TOTOBHOCTH K CAMOOOPA30BaHUIO, B TOM YHCIIC U
B PaMKaX CaMOCTOSITEJIbHOM 1€ATEIbHOCTH BHE LIKOJIbI;
4) OlEHMBATh XU3HCHHBIC CUTYAIMH C TOYKH 3peHHs Oe30macHOro oopasa
KU3HU U COXPaHEHUS 370POBBS;
5) olieHMBaTh HKOJIOTUICCKUI PUCK B3aMMOOTHOIICHUI YeJI0BEKA U TIPUPOJIBI,
6) dbopMHpPOBATh IKOJOTHUYECKOE MBIIUICHUE: YMEHHUE OLICHUBATH CBOIO
JESTENBHOCTD U MTOCTYIKU APYTUX JIIOJIEH C TOUKH 3PEHUS COXPAHCHHS
OKpY’KaroIen Cpe/Ibl - TapaHTa KU3HU U 0JIaronoay4us Jitoiel Ha 3emIie.
Cpedcmeom pazeumusi TAYHOCTHBIX PE3YJbTATOB CIIyXKaT y4eOHBIH MaTepual u
IPOAYKTUBHBIE 3aJJaHUs yUeOHMKa, HalleJICHHbIE HA YMEHHUE OLIEHUBATh IIOBE/ICHUE
YeJI0OBEKa C TOUYKHU 3PEHUS] XUMUUECKON 0€30MacCHOCTH MO0 OTHOILEHHUIO K YEIOBEKY
U TIpUpO/IE.

PabGouass nporpamma npeaycMmarpuBaeT — (GOPMUPOBAHHME Yy  ydalllUXCs
oOmIeyuyeOHbIX YMEHUN W HABBIKOB, YHHBEPCAJIbHBIX CIOCOOOB JIESATEILHOCTH H
KJIIOYEBBIX KOMIETEHLUUHA. B 3TOM HampaBlieHMM NpUOPUTETAMU SBISIOTCS:
UCIIOJIb30BaHUE Ul TO3HAHUSA OKPYKAIOLIEr0 MHpa pPa3IMYHBIX METOJIOB
(HaOMrOICHNSI, U3MEPEHMSI, OTBITHI, YKCIIEPUMEHT); MPOBEICHUE MPAKTUYECKUX U
71a00paTOPHBIX PabOT, HECIOKHBIX IKCIIEPUMEHTOB M OMMCAHUE MX PE3yJIbTaTOB;
UCTIONb30BAaHUE JJIs PEIICHUs TMO3HABATENbHBIX 337ad Pa3IMYHBIX HMCTOYHUKOB
uHbOpMaIlMK; COONIOACHHE HOPM W TPaBWI TMOBEACHUSA B XUMHUYECKHX
1a00paTopusx, B OKpYKaIoIIeH cpefie, a TaKKe MPaBUIl 3I0POBOTO 00pa3a KU3HH.

PesynbraTel n3ydyeHuss kypca «XuMmus. 9 Kiacc» NPUBENCHBI B paslelie
«TpeboBaHUs K YPOBHIO MOJATOTOBKHU BBIMYCKHHUKOB», KOTOPBIM MOJHOCTHIO
COOTBETCTBYET  CTaHAAapTy. [peOoBaHUS  HampaBlIeHbl Ha  peau3alHio
JeSITEIbHOCTHOTO, IPAaKTHUKO-OPUEHTUPOBAHHOTO U JUYHOCTHO-
OPUEHTHPOBAHHOI'O MOJXOA0B; OCBOEHHE OOYYAIOIIMMUCA HHTEIUIEKTYalbHOU U
OPAKTUUECKOM  JEATENbHOCTH;  OBJAJE€HUE  3HAHUSAIMH W yYMEHHUSMH,



BOCTPEOOBAHHBIMH B MOBCEIHEBHOMN >KM3HH, MO3BOJSIOUIMIMH OPUEHTUPOBATHCS B
OKPYKAIOLIEM MHpE, 3HAYMMBIMU JUIsi COXPAHEHMS OKpPYKAOUIEH Cpeabl U
COOCTBEHHOTI'O 3/10POBbSI.
Oo6yuenue Beaércs nmo yueOHuky O.C.I'aGpuensn «Xumust 9 kmnacc», KOTOPBIU
COCTABJISIET E€AMHYIO JIMHUI0O Y4YE€OHUKOB, COOTBETCTBYET (enepaibHOMY
KOMITOHEHTY TOCYIapCTBEHHOT0 00pa30BaTebHOIO CTaH1apTa 0a30BOr0 YPOBHS U
peanuzyeT aBTopckyto nporpammy O.C.I"abpuensina.
OO0mue yueOHbIe YMEHUS, HABBIKH U CIIOCOOBI eSITeJIbHOCTH

B pesynbrate ocBOeHHs COJEp)KaHUS OCHOBHOTO 00Iero o0pa3oBaHUs
yYalUiCcs MOJIy4aeT BO3MOKHOCTh COBEPIIEHCTBOBATh M PACIIUPUTH KPYT OOLIUX
yu4eOHBIX YMEHHH, HaBBIKOB U CHOCO00B JestenbHOCTH. [Ipenmaraemas
pyOpukammsi MUMeEeT YCJIOBHBIA (TIpUMeEpHBIN) xapaktep. OBmameHue oO0mMUMHU
YMEHHUSIMH, HaBBIKAMH, CIIOCOOAMH  JEATEIbHOCTH KaK CYIIECTBEHHBIMU
DJIEMEHTaMH  KYJBTYpPbl SBJISIETCS HEOOXOJIMMBIM  yCIIOBUEM pa3BUTUS U
COI[MAIN3ALNHU IKOJIbHUKOB.
Ilo3HaBaTeJibHAS AeATEJbHOCTD
Hcnonp30oBaHue i1 TO3HAHMS OKPYKAIOIIET0 MHpA Pa3IMYHBIX METOJIOB
(HabnrofieHHe, W3MEpPEHHE, ONbIT, OJKCHEPUMEHT, MOJEIUpPOBaHUE U [p.).
Omnpenenenne CTPYKTYpbl OOBEKTa MO3HAHMSI, MOUCK U BBIACIECHUE 3HAYUMBIX
(GYHKIHMOHATIBHBIX CBSI3€M M OTHOIICHUM MEXIy 4YacTsMHU IIeJIoro. YMEHUe
paszeNnsaTh MPOLIECChl HA 3Tambl, 3BE€HbS; BBIJCIICHUE XapaKTEPHBIX MPUYMHHO-
CJIEZICTBEHHBIX CBS3EH.
OnpeneneHue aaeKkBaTHBIX CIIOCOOOB pelIeHUs y4eOHOM 3aJayd Ha OCHOBE
3aJIaHHBIX ArOpUTMOB. KOMOMHMpOBaHME U3BECTHBIX AJTOPUTMOB AESATEIBHOCTU
B CUTYyallUsX, HE MPEANOIaralouMx CTaHJIapTHOE MTPUMEHEHUE OJTHOTO U3 HUX.
CpaBHeHHE, COMOCTaBIICHHUE, KacCU(UKaALUs, pPAHKUPOBAHUE OOBEKTOB IIO
OJIHOMY WJIA HECKOJbKUM TMPEIJIOKEHHBIM OCHOBAaHMSM, KPUTEpHUSIM. YMEHUE
pasznuyath (pakT, MHEHHE, J0Ka3aTeIbCTBO, TUIIOTE3Y, AKCUOMY.
HccnenoBanue HECJIOKHBIX MPAKTUYECKUX CUTyaluH, BBIJIB)KCHUE
MPEANOJIOKEHUN, TOHMMAaHWEe HEOOXONUMOCTH WX TIPOBEPKH Ha MPAKTHKE.
Hcnonp3oBaHne  MpakTUYECKUX W J1abOpaTOpHBIX  paboOT,  HECIOXKHBIX
AKCHEPUMEHTOB JJISI JOKA3aTEIbCTBA BBIJBUIAEMbIX MNPEANOJOKEHUN; OMUCAHUE
PEe3YyIABTATOB 3TUX PadOT.
TBopueckoe penieHrue y4yeOHbIX U MPAKTHUECKUX 337ady: YMEHHE MOTUBHUPOBAHHO
OTKa3bIBaThbCs OT 00pa3la, MCKAaTb OPUTMHAJIBHBIE PEIICHHS; CaMOCTOSTEIbHOE
BBINIOJIHEHUE PA3IUYHBIX TBOPUYECKUX PAOOT; y4acTUE B IPOECKTHOM JESITEIIbHOCTH.
NudopMaiMOHHO-KOMMYHUKATHBHAS 1eATEIbHOCTh
AJleKBaTHOE BOCIIPUATHE YCTHOM peyd M CHOCOOHOCTH MepeaBaTh COAEp>KaHUE
MPOCIYIIAHHOTO TEKCTa B CXKATOM WJIM Pa3BEPHYTOM BHJIE B COOTBETCTBUM C
1EIbI0 y4eOHOTO 3aJaHus.
Oco3HaHHOE Oerjioe 4TeHue TEKCTOB Pa3MYHbIX CTUJIEH W >KaHPOB, MPOBEICHUE
nH(OPMAITMOHHO-CMBICIIOBOTO aHalln3a TeKCcTa. Mcronb30BaHne pa3iMuHbIX BHIOB
YTeHUs (0O3HAKOMUTENBHOE, IPOCMOTPOBOE, TIOMCKOBOE U JIp.).
Branenne MOHOJIOTMYECKONM M JUAJOTMYECKOM pedblo. YMEHHE BCTymnaTb B
pedeBoe OOIIeHHE, Yy4yacTBOBaTh B JAuajore (MOHUMAaThb TOYKY 3pEHUs




cobecelHMKa, TMpU3HABaTh MpaBo Ha HMHOe MHeHue). Co3maHue MNUCHhMEHHBIX
BBICKA3bIBaHUM, aJEKBATHO TMEpPEJAIOIIMX MPOCAYIIAHHYI0O M IPOYUTAHHYIO
MH(OPMAIUIO C 33JJaHHON CTENEHbIO CBEPHYTOCTU (KpAaTKO, BRIOOPOYHO, MOJHO).
CocraBneHue TIUIaHa, TE3MCOB, KOHCNEKkTa. [lpuBeneHue MNpUMEpPOB, TMOAOOP
aprymMeHToB, (opMyliupoBaHue BbIBOJIOB. OTpakeHNE B YCTHOW MJIM MUCHbMEHHOMU
dbopme pe3yabTaTOB CBOCH J1€ITEbHOCTH.

Ymenue nepedpa3zupoBaTh MBICHL (OOBSICHITh «HUHBIMH CIIOBaMHU»). BwiOop u
WCITOJIb30BAHUE BBIPA3UTEIBHBIX CPEJICTB S3bIKA W 3HAKOBBIX CHCTEM (TEKCT,
Tabnuma, cxXeMa, ayJuOBU3YaIbHBIA pSI ©W JAp.) B  COOTBETCTBUU C
KOMMYHHMKATHBHOM 3a7jaueid, chepoit u cuTyanuen oOmeHHs.

Hcnonp3oBanue UIsi pelieHUsT TMO3HABATENbHBIX W KOMMYHHUKATHUBHBIX 3a/1ad
pPa3TUYHBIX HMCTOYHUKOB WH(GOPMAIMK, BKIIOYAs OSHIUKIONEINU, CIOBApH,
HuTepHeT-pecypcesl U Apyrue 0as3pl JaHHBIX.

PedriekcuBHas 1eATEJbHOCTD

CamocrosiTenibHasi oOpraHu3aius y4eOHOW JIeATeNbHOCTH (IIOCTAaHOBKA IIEJIH,
IUIAaHUPOBAHUE, OIPE/ICIICHHE ONTUMAJIBLHOTO COOTHOIICHHUS eI U CPEACTB U
np.). Brnanenve HaBbIKAMU KOHTPOJISI M OIEHKH CBOEH JEATEIbHOCTH, YMEHHUEM
MPEABUACTh BO3MOXKHBIC MOCIEACTBUS CBOMX JAeiicTBUM. [lomck u ycTrpaHeHue
OPUYUH BO3HUKIIUX TpyAHOcTel. OlieHHBaHUE CBOMX YYEOHBIX JOCTHKEHUH,
MOBEJCHUS, YEPT CBOEHM JIMYHOCTH, CBOETO (PU3UYECKOTO M IMOIMOHAIBLHOTO
cocrostHusI. OCcO3HaHHOE ompeeneHre chepbl CBOMX NHTEPECOB U BO3MOKHOCTEH.
Cobmronenne HOpM MOBEACHUS B OKPYXKAIOIICH cpese, mpaBmil 370poBoro odpasza
KU3HH.

Brnanenne yMEeHHSIMH COBMECTHOM JESTEILHOCTH: COTJIACOBAHHME W KOOPIWHAITUS
NEATESILHOCTH C APYTMMH €€ YYaCTHHKaMU;, OOBEKTHBHOE OIICHWBAHUE CBOETO
BKJIaJla B pellleHre OOIMX 3a7ad KOJUIEKTHBA;, Y4eT OCOOCHHOCTEH pa3IUYHOTO
POJIEBOTO MOBEICHUS (JIUIep, TOAYUHEHHBIN U JIp.).

OneHuBaHue CBOEH NEATENHHOCTH C TOYKM 3pPEHUS HPABCTBEHHBIX, MPABOBBIX
HOPM, AICTETHYECKUX IIEHHOCTEeH. VIcmonpb30BaHME CBOWX MPaB W BBIMOJHECHUE
CBOMX 00513aHHOCTEHN KaK Tpa)<IaHNHA, YJeHa O0IIecTBa U YYEOHOTO KOJIJIEKTHUBA.

Conep:xanue yueOHOro npeamera « XuMHUsh)

IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kilacca U BBEIEHHUE B Kypc 9 kitacca 5 u.

XapakTepuCTUKA AJIEMEHTA MO €r0 MOJIOKECHUIO B MEPUOJAUYECKON CUCTEME
xumuueckux ajemeHToB JI. M. MenaeneeBa. CBoiicTBa OKCHIOB, KHCIOT,
OCHOBAaHHM UM COJIEM B CBETE TEOPUU DIIEKTPOJUTHUYECKON ITUCCOLUMALUU U
MPOILIECCOB  OKHUCJICHUSA-BOCCTAHOBJICHHS. ['€HeTHUECKHE PSAIbl MeETalla W
HeMeTaJja.

[Tonsitue o mepexoAaHbIX 3NieMeHTax. AMGOTEpHOCTh. ['eHeTHyecKuil psif
MEPEXOTHOTO AJIEMEHTA.

[leproandeckuii 3aKOH U MEPUOIUYECKA CUCTEMA XUMUYECKUX AJIEMEHTOB
. . Menpeneesa B CBETE yUeHHUS O CTPOCHUHU aToMa. VX 3HaueHue.



JladoparopHslii onbIT. 1. [lomydyeHne rugpokcuaa LHUHKA U UCCIEIOBAaHUE
€ro CBOWCTB.

Tema 1 MeTausl (18 )

[TonmoxeHne MEeTa/iOB B MEPUOJUUECKON CUCTEME XMMUUYECKUX DJIEMEHTOB
. . MenaeneeBa. Metajuimdyeckasi KpUCTAUUIMYECKAS PEIIETKA M METAJUIMYECKas
xumMudeckas cBs3b. OOmme ¢dusmdeckue cpoiicTBa MeTawioB. CImaBbl, WX
CBOMCTBA M 3HAUYCHHE. XMMHUYECKHE CBOMCTBA METAIJIOB KaK BOCCTAaHOBHUTEIICH.
DNEKTPOXUMHUUECKUNA PAJl HANpPsHKEHUW METAUIOB M €r0 HCMOJIb30BAaHUE IJIA
XapaKkTepUCTUKA XUMHUYECKUX CBOMCTB KOHKPETHBIX MeTauioB. (CrocoObl
MOJYYEHHsS] METa/IOB: MHUPO-, THAPO- U dIekTpoMmeTtautyprus. Kopposus
METaJUIOB U cIOCOOBI OOPHOBI C HEM.

O6mass XxapakKTepHUCTHKaA IIEJIOYHBIX MeETaJdJloB. MeTauibl B
npupoje. OO6mme crnocoObl ux mnomydeHus. Ctpoenuwe aromoB. lllenounsie
METaJZIbl — TMPOCThIE BeIIeCTBa, HUX (U3UYECKHUE M XUMHUYECKHE CBOMWCTRBA.
Baxueiimme coeIMHEHUS IIEJIOYHBIX METAUIOB — OKCH/IbI, TUIPOKCUABI U COJIU
(xsmopuapl, KapOOHATHI, CyJb(aTbl, HUTPATHI), UX CBONCTBA M NPUMEHEHHEC B
Hapo HOM Xxo3siicTBe. Kanuiinbie yno0peHus.

O0mass xapakKTepUCTHUKAa D3IEMEHTOB TJaBHOM mnoxarpynmnsl |l

rpymnsl.  Ctpoenue aromoB. lllenoyHo3eMmenbHblE METAIBl — IIPOCTHIE
BEILIECTBA, MX (PU3MUECKHME W XUMHUYECKHE CBOMCTBa. BaxkHelilue coelTUHEHUS
IIEJI0OYHO3EMEIBHBIX METAJUIOB — OKCHUJbI, THAPOKCUIBI U COJU (XJIOPUJIBI,

KapOOHAThl, HUTPATHI, Cyab(darel U (ocdarbl), UX CBONCTBA U NMPUMEHEHUE B
HapOJHOM XO3SIMCTBE.

Antomuuuii. Crpoenue aroma, GU3MUECKHE M XMMHUYECKHE CBOMCTBA
npoctoro BemniecTBa. CoOeNMHEHUS ATIOMHHUSI — OKCHJI M THUIPOKCHUI, HX
amoTepHbIi Xapaktep. Baxueiimme conu antomunus. [I[puMenenue amoMuHus U
€ro COCAMHEHUN.

XKenezo. Crpoenue aroma, (U3MYECKHE U XUMHUYECKHE CBOMCTBA
npoctoro BemecTsa. I enernueckue psaasl e u e *. KauecTBeHHbIe peakuuy Ha
e u I'e *. Baxueilmue coiu keme3a. 3HAUCHHE eje3a, €ro COCAWHEHUH W
CIJIAaBOB B MPUPOJIE U HAPOJIHOM XO3SIICTBE.

Jemoncrpanuu. OO0pas3ibl MIEIOYHBIX U IIETOYHO3EMETBHBIX METaJIIOB.
OO6pa3iibl crutaBoB. BzauMoielicTBie HATPUS, TUTHUS U KAJIBIUS C BOJIOM.

B3aumopeiictBue Hatpuss W MarHusi C KHACIOpPOAOM. B3ammonencTtBue
MeTaJuIoB ¢ HeMeTautaMu. [Tonydenne ruapokcuaos xkenesa (1) u (11).

JlabopaTropHble onbIThbl. 2. O3HAKOMJICHHE C OOpa3lamMu MeETauioB. 3.
B3aumojieiicTBUEe METaIOB C pacTBOpaMH KHUCJIOT U coieil. 4. O3HaKOMIIEHHE C
oOpasliaMu MPUPOHBIX COCAMHEHUI: a) HATpuUs; 0) KaJbIUs; B) ATIOMUHUS, T)
xkene3a. 5. llomydyeHne TUAPOKCHIA aIOMUHHS W €r0 B3aUMOJICUCTBUE C
pacTBOpaMu KHUCJIOT U 1iesiouei. 6. KauecTBeHHbIC peakiiui Ha HOHBI e’ u Ee*".

Tema 2 IMpakTukym Ne 1 CBoiicTBa MeTa/JIOB M UX COeAUHEHUI (3 1)

1  OcyuiecTBiieHHME  [EMOYKHM  XMMHUYECKMX  TPEBpAlllEHUH  METaJLIOB.
2 [Tonyuenue U CBOMCTBa COE€IMHEHUU METAaJIOB.
3 PenieHue 3KCriepuMEHTANIBHBIX 33]1a4 Ha paclio3HaBaHUE U MOJTYYEHUE BEIIECTB.



Tema 3 HemeTtasuibl (234)

OO6miast xapakTepuCTUKa HEMETaJUIOB: TIOJIOKEHHE B MEPUOAUYECKOM
cucteme JI. WM.  MenneneeBa,  OCOOCHHOCTM  CTPOEHHUSI  aTOMOB,
ANEKTPOOTPULIATENBHOCTh KaK Mepa «HEMETAIUTUYHOCTHY, psn
ANEKTPOOTPULIATENBHOCTH. KpHCTallInueckoe CTpOEHNE HEMETAIUIOB — IPOCTHIX
BemecTB. Aiutorponus. dDuU3nyeckue CBOMCTBA HEMETALIOB. OTHOCUTEIBHOCTH
MOHATUMN «METAJLT», KHEMETAJL.

Bopopoa. [lomoxeHne B NepUOANYECKON CUCTEME XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHre aromMa U MOJEKyJbl. PU3NYECKHE U XUMUYECKUE
CBOMCTBA BOAOPOAA, €TO ITOJIYYEHHUE U IPUMEHECHHE.

Obmas xapaktepuctuka raisoresoB. Crpoenue aromos. [IpocTsie
BEIIECTBA, WX (U3MUECKHME U XUMHUYECKHE CBOMCTBA. OCHOBHBIE COETUHEHUS
raJIoreHOB (TalOT€HOBOAOPO/bl U TaJIOTeHH]IbI), UX cBoMcTBa. KadecTBeHHas
peakuus Ha xyuopuj-uoH. KpaTtkue cBeneHust o xjope, Opome, ¢prope u Hozue.
[IprMeHEHUE TAIOTEHOB U X COEAMHEHU B HAPOJHOM XO35MCTBE.

Cepa, CrpoeHue aroma, auIOTpONMsl, CBOWCTBA UM MNPUMEHEHUE
pombuueckoit cepbl. Oxcunbl cepol (1V) u (VI), ux nomydeHue, cBOHCTBa U
npuMeHenne. CepoBOJIOpOJIHAsT U cepHUCTast KHUCIOThl. CepHass KUCIOTa U €€
COJIM, MX MpPUMEHEHUE B HApOAHOM xo3sikcTBe. KauecTBeHHas peakius Ha
CyJib(aT-uoH.

A3zor. CTpoeHHEe aroMa W MOJIEKYJbI, CBOMCTBa IPOCTOrO0 BEIIECTBA.
AMMHaK, CTpOEHHE, CBOWCTBA, MOJYy4YeHUE U NpuMeHeHue. Colnum aMMOHHUS, UX
corictea u mnpumenenue. Oxcuabl azotra (l1) u (IV). A3zorHas kucnota, ee
CBOMCTBa M mpuMeHeHue. HutpaTbl U HUTPUTHI, TTpoOJieMa UX COJACPKaHUS B
CEJIbCKOXO3SIICTBEHHOM MPOAYKIINU. A30THBIE YI0OpEHHUS.

®dochop. CtpoeHne artoma, aJIOTPOIHsI, CBOMCTBA OE€JIOr0 M KPacHOIO
dochopa, ux mnpumenenue. OcHOBHBbIe coeauHeHus: okcua Gocdopa (V),
oprodocdopHas kuciota u dpocdatsl. DochopHbie y10O0peHUs.

Yrnepon. CrpoeHue aroma, auIOTpONMsi, CBOMCTBAa AJIOTPOITHBIX
moaudukammii, nmpumenenue. Oxcuawsl yraepoga (I1) u (IV), ux cBoiictBa u
npumeHeHue. KauecTBeHHast peakiusi Ha yrieKucibliil ra3. KapOoHaThl: KaJIbIIUT,
coJla, MoTalll, X 3HaYeHHE B MPUPOJIE U KU3HU uenoBeka. KauecTBeHHast peakuus
Ha KapOOHAT-HOH.

Kpemnuii. CtpoeHune atoma, KpUCTAJUIMYECKUNA KPEMHUM, €r0 CBOWCTBA U
npumenenue. Okeun kpemuus (1V), ero npupoanbie pasHOBUAHOCTU. CHIIMKATHI.
3HaueHUE COCIMHEHUN KPEMHHMS B JKMBOM M HexuBoW mnpupoge. I[lonarue o
CUJIUKATHOM MIPOMBIIIICHHOCTH.
HMemoncTpamuu. OOpasipl rajJoreHoB — MPOCTHIX BemecTB. B3aumoneiicTBue
TaJOTEHOB C HATPHWEM, ATIOMUHHUEM. BbITeCHeHuEe XjopoMm Opoma wiM Homa u3
pPacTBOPOB UX COJIEU.

BzanmopencTBre cepbl ¢ MeTalIaMH, BOJIOPOJOM U KUCITIOPOIOM.

B3aumoencTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIOTBI C MEABIO.

ITornomenue yriieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccraHoBIeHHe
Meau u3 ee okcuaa yriaem. OOpasubl NPUPOIHBIX COECIWHEHUN XJIopa, CEephl,



docdopa, yraepona, kpemuans. OOpasipl BaXKHEUITUX I HAPOJTHOTO XO3SMCTBA
cynbdaroB, HUTpaToB, KapOoHatoB, ¢ocharoB. OOpasibl CTEKJIa, KEPAMUKH,
[IEMEHTA.

JlaboparopHbie onbIThbl. 7. KauecTBeHHass peakiusi Ha XJIOPUA-HOH. 8.
KauectBennas peakiusi Ha cyibdar-uoH. 9. Pacno3naBanue coneit ammonus. 10,
[Tonydyenue yriekuciaoro rasa u ero pacrnosnaBanue. 11. KauectBennas peaxuus
Ha KapOoHaT-uwoH. 12. O3HaKOMJIEHHE C MPUPOJHBIMH CHJIMKaTamu. 13.
O3HakoOMJICHHE C MPOAYKIIUEH CHIIMKATHOW MPOMBIILICHHOCTH.

Tema 4 IIpakTukym Ne 2 CBoiicTBa HeMeTALI0B U UX coeTuHeHUii (3 u)

4. PemieHune sKcnepUMEHTANbHBIX 3anad no Teme «llonrpynma kucmopopay.
5.Pemenue 3kcnepuMeHTanbHbIX 3a1a4d o teMme «lloarpynmel azota u yriaepoaay.
6. [Tonydyenue, coOnpanue u pacro3HaBaHUE Ta30B.

Tema 5 Opranudeckue coequnenus (9 1)

BemecTtBa opraHndeckrue U HEOPTaHUYECKHE, OTHOCUTEIBbHOCTH IMOHATHS
«OpraHnyeckue  BemiecTBa».  llpuumHbl ~ MHOTOOOpaszusi  OpPraHUYECKUX
coeIMHEHN. XUMUYECKOE CTPOCHHE OPraHUYECKUX COETMHEHUI. MOJIeKyIIIpHbIE
U CTPYKTypHbIE (hOPMYJIbI OPTAaHUYECKUX BEILIECTB.

Metran ® 9TaH: CTpoe€HHE MoJIeKyld. [‘opeHne wmeTraHa W dTaHa.
JlernnpupoBanue sTaHa.

[IpuMeHeHne MeTaHa.

XHAMUYECKOE  CTPOCHME  MOJEKYJIbl  OTWiIeHa.  /[BoWHas  CB3b.
B3aumopelictBue aSTrieHa ¢ BOJOM. Peakuum nmonuMepu3anuu  TUIICHA.
[lonuaTHEH U €r0 3HaYEHUE.

[TonsiTHie O MpeneNbHBIX OJHOATOMHBIX CIIUPTAX HA MPUMEpPAX METaHOJIA U
sTaHona. TpexaToMHBIN CIUPT — TIIULEPHUH.

[Tonsitue 00 anmpaerugax Ha TMPUMEpPE YKCYCHOTO aibaeruna. OKucIeHHe
anbAETUIA B KUCIIOTY.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHI HA MPUMEPE YKCYCHOM
kucioThl. Ee cBolicTBa u npuMeHeHue. CTeapuHOBasi KUCIOTa Kak MPEACTABUTEIb
KUPHBIX KapOOHOBBIX KUCIIOT.

Peakiuu »Tepudukanvv U TOHATHE O CIOXKHBIX 3dupax. XKupsl kax
CJIOKHBIE A(DUPHI TIIULIEPUHA U JKUPHBIX KUCIIOT.

[lonsatne 00 amuHOKHMCHOTax. Peaknmuu NOIUKOHACHCAIMH. benku, ux
CTpOEHHUE U OMOJIOTUYECKAs POJIb.

[Tonsitue 06 yrineBopax. I'roko3a, ee cBoiicTBa M 3HaueHue. Kpaxman u
1eJUTI0J1032a (B CpaBHEHUH ), UX OMOJIOTUYECKas POJIb.

HemoncTpanuu. Monaenn MOJEKYJl METaHa W JPYTUX YTJIEBOJIOPOJOB.
B3aumoneiicTBue 3TisieHa ¢ OpOMHOM BOJION U pacTBOPOM TEpMaHTaHATa KaJIusl.
OOpasnpl dTaHoNia W TiMiepuHa. KadecTBeHHass peakius Ha MHOTOATOMHBIC
cnuptel.  [lomydenue  ykcycHo-aTuimoBoro  ddupa. OMBUICHHE  KHpA.
B3anmoneiicTBe TJIIOKO3BI C¢ aMMHAdyHBIM = pacTBOPOM OKcHaa cepedpa.
KauectBennas peakmusi Ha kpaxmai. JlokazatensCcTBO HAMMYUS (YHKIIMOHATBHBIX



TPyl B pacTBOpax aMHHOKHUCIOT. [opeHne OenkoB (IMIEPCTH WM NTHYBHX
nepbeB). LIBeTHbIE peakiy OEIKOB.
JlaGopaTopHbIe ONbITHI.

14.V3roToBneHNe MOCIIEH MOJIEKYIT YTIIEBOJOPO/IOB.

15.CBolicTBa rauiepuHa.

16.B3aumMopeticTBue riroko3bl ¢ rTuapokcuaoMm Meau (Il) 6e3 HarpeBaHus u npu
HarpeBaHUM.

17.B3auMopeiicTBie Kpaxmana ¢ HOJA0M.

Tema 6 O0001IeHUE 3HAHMI 110 XUMHUHM 32 KypPC OCHOBHOM IIKO0JbI (104)

@U3NYECKUN CMBICII MOPSAIKOBOTO HOMEpa DJIEMEHTA B IEPUOAUYECKOU
cucreme xumuueckux d3nemeHtoB JI. U. MeHnneneeBa, HOMEpoB mnepuoaa u
IpyIIbl. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 3JIEMEHTOB M HX COECJIMHEHHI B
IIEPUOJIaX U TpyNmax B CBETE IPEACTABICHUA O CTPOCHUU ATOMOB 3JIEMEHTOB.
3Ha4YEHHE MTEPUOTUYECKOTrO 3aKOHA.

TuUnel XUMUYECKHMX CBSI3€M W TUIBl  KPUCTAUIMYECKUX  PELIETOK.
B3anMoOCBs3b CTPOCHUSA U CBOWCTB BEILECTB.

Krnaccudukanus XuMHUUECKUX PEaKIUi 110 pa3IUyHbIM MIPU3HAKaM (UHCIIO U
COCTaB pearupyrommx M  oOpa3ylolMXcs BELIECTB: TEIUIOBOM  3PQexT;
WCITOJIb30BAaHNE KAaTaau3aTopa; HANpPABJICHUE;, W3MEHEHHE CTENEHEH OKHCIICHHUS
aTOMOB).

IIpocTeie n crmokHBIE BemiecTsa. Meramisl U HeMeTaulbl. [ eHeTnueckue
psAAbl MeTajula, HEeMeTala M mepexoiHoro meramia. Okcuapl (OCHOBHBIE,
am(pOTEepHbIE U KUCIOTHBIE), TUAPOKCUBI (OCHOBAHMS, aM(POTEPHBIE TUAPOKCHIBI
U KUCJIOTBI) U COJIM: COCTaB, KJIacCU(PUKaLUg U OOIIMEe XUMUYECKUE CBOMCTBA B
CBETE TEOPHUM IIEKTPOJUTHUYECKON NUCCOLMALMHA M MPEACTABICHUN O MpoLeccax
OKHCJIEHUSI-BOCCTAHOBJICHHSI.

TemaTnueckoe MIaHuPOBAHUE

No
ypoka | Tema ypoka KommuectBo
4acoB
IloBTOpEHUE OCHOBHBIX BONPOCOB Kypca 8 kiacca (6 yacoB)
1 WHCTpyKTaX M0 TEXHUKE OE30MaCHOCTH 1 yac
2 Xumnueckue cucteMbl. CKOPOCTh pEeaKIHH. 1 gac
3 Karanus 1 yac
4 Ilepnonnueckas cucrema 1 gac
5 XapakTepruCTHKAa XUMHYECKOTO AJIEMEHTA. 1 gac
6 [loHsiTHE O MEePEXOIHBIX PJIEMEHTaX. 1 yac
Metaubl (17 yacos).
7 dusnueckue cBoiicTBa MetamioB. CIliaBbl. 1 yac
8 XUMHUYECKUE CBOMCTBA METAJIOB. 1 gac
9 [Tony4yenue, HaXOXACHUE B IPUPOJE, 1 yac
KOPPO3Usl METAJIJIOB.




10 IllemouHbIe METAILITBI. 1 gac
11 [[lenoyHO3eMeNIbHBIE METAJIIBI. 1 gac
12 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 gac
13 KontponbsHas padoraNel Meramis 1 yac
14 AHaM3 KOHTPOJIBHOW paboThI 1 gac
15 AJTOMUHUM. 1 yac
16 CoeMHeHus amfOMUHUS 1 yac
17 ITP Nel «ITomyuenue u cBoiicTBa aM(pOTEpHOTO THIPOKCHIA 1 gac
ATFOMUHUS.

18 Keneso. 1 yac
19 CoenmHeHH Kemesa. 1 gac
20 I'enetrueckuii psag Fe (1) . T'enernueckuii psa Fe (111). 1 yac
21 [1P Ne2 «IlonyyeHue u cBOICTBA COEAMHEHUH KEJIE3a). 1 yac
22 KauecTBeHHbIE peakIIMy Ha KATHOHBI METAJIJIOB. 1 yac
23 ITP Ne3 «PemieHue sKCIEpUMEHTAIBHBIX 3a7a4. 1 gac
HemeTtannl (23 yaca).

24 HewmeTtanisl B nepuoanueckoi cucreme 1 yac
25 ["ajiorensl. 1 yac
26 Coenunenus rajioreHoB. [logydyeHne v 3HaY€HUE TaJIOT€HOB. 1 yac
27 Kucnopon. 'operne Benects. TernoBoit apdexr. 1 gac
28 Cepa. CepoB0oJ10pOI. 1 gac
29 Kontponbnas pabora No2 «["anorensl. [lonrpynmna kucnopopaar. 1 yac
30 AHann3 KOHTPOJILHOUN pabOThI 1 gac
31 Oxkcuapl cepbl. CepHUCTas KUCIOTA. 1 yac
32 CepHas KUCJIOTa U €€ CBOICTBA. 1 gac
33 ITP Ned «PemieHue sKCIEPUMEHTAIbHBIX 3a7a4. 1 yac
34 Crneuuduueckue cBoiicTBa cepHoi Kucinotel. Conu cepHoi Kuciaotel. | 1 gac
35 [Moarpymnma azora. A30T. 1 gac
36 AMMMaK. 1 yac
37 Conu aMMOHWUSI. 1 gac
38 ITP Ne5 «Ilony4yeHne aMMuaka U €ro CBOMCTBaY. 1 yac
39 Kucnopoabie coeqHeHNS a30Ta. A30THAsI KHCIIOTA. 1 gac
40 Coun a30THOM KUCIIOTHI. 1 gac
41 ®Docdop 1 ero coeuHEHMsL. 1 gac
42 [Moarpymnma yriepona. Yriepo. 1 gac
43 Oxcunpl yraepojaa. YTonbHast KUCIIOTA. 1 yac
44 Comnu yronbHOU KUCIOTHL. JKeCTKOCTh BOJIBI. 1 vac
45 [TP Ne6 «IlonydeHne u pacro3HaBaHUE YTIEKUCIIOTO ra3ay. 1 yac
46 Kpemnwnii u ero coenquneHus. 1 gac
47 KonTtponbHas padota Ne3 o reme «I[loarpynmsl a3ora u yriepoia» 1 vac
48 AHaJIn3 KOHTPOJIHHON pabOThI 1 yac
Opranuyveckue Bemecrsa (9 yacon)

49 [IpenMer opraHMuecKoil XUMHUH. 1 yac
50 AJTKaHbBI, CTPOCHUE, U30MEPH, 1 gac
51 HenpenenpHble yrieBogopoibl. DTUIICH. 1 gac
52 CnupTsl. 1 yac
53 AJBpIerunsl. 1 gac
54 [IpenenbHple KapOOHOBBIE KUCIOTHI. CII0XKHBIE 3(DUPBHI. 1 yac
55 AMHWHOKHUCIIOTHI. beku. 1 gac
56 VYTriaeBoanl. 1 gac




57 O06oOmenne u cucremaru3anus 3HaHWid 1o TeMe «OpraHudeckas | 1 gac
XUMUS.

O0001eHne 3HAHUI 10 XMMHUM 32 KYPC OCHOBHOM mK0J1bI (11 yacoB)

58-59 | [lepuoanueckuii 3aKOH U IEPUOJIMUYECKAsI CUCTEMA 2 yaca
60-61 | Tumbl XUMHUYECKUX CBSI3CH U THUITBI KPUCTAIUIMYECKHUX PEIICTOK. 2 yaca
62 Krnaccudukanus XuMU4ecKkux peakuun 1 gac
63 IToaroToBka K KOHTPOJIBHOM paboTe 1 gac
64 Hrorosast koHTpOIbHAs paboTa 1 gac
65 IIpocTele u cnoxHbIe BemecTBa. MeTauibl 1 HEMETaJUIbl 1 yac
66 ['eHeTHUECKHUE Ps/IBI METAJUIA, HEMETAJlJIa U TIEPEXOIHOTO METaIlIA. 1 gac
67 Oxcujibl, OCHOBaHUS. 1 gac
68 KucnoTsl, comm. 1 gac




