I'OCYJAPCTBEHHOE BIO/DKETHOE YUYPEXIEHUE
JOITOJIHUTEJIBHOI'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHIMA
CAHKT-IIETEPBYPI'CKAS AKAZAEMUA ITOCTAUTIVIOMHOI'O
IEJATOI'MYECKOI'O OBPA3OBAHNA

HNHcTuTyT 006111€T0 00pa30BaHMs

MeTtoanuyeckrue peKOMEeH AU

«0 npenogasaHun yuebHoro npegmera
«Xmmua»

B 2019-2020 yue6HOM rogy»

Marepuansl noarorosiensl JJomoposckoii C.E.,
CT. mpenojaaBaTesneM Kadeapbl

CCTCCTBCHHOHAYYHOI'O 06pa3013aH1/1$1,

Cankrt-IlerepOypr
2019
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Conep:xkanue

HopmaTtuBHO-ipaBoBast 6a3a yuuTenss XUMHAH

MecTo penmMeTa B y4eOHOM TIaHe

YMK (yueOHO-METOAUYECKHE KOMITJIEKTHI)

Pabouast mporpamma yuuTens

JlocTHKEHHE METamnpeMETHBIX Pe3yIbTaTOB B 00YUCHUHN XUMHUH
JlomaliiHee 3aJjaHue 110 XUMUHU

Bremuss OKCIICPTHU3a Ka4CCTBA ITIOATOTOBKH Y4YaIllIUXCA



10.

HOpMaTI/IBHO-HpaBOBaﬂ 0a3za YuuTeasa XuMHun

IIpenonaBanue mnpeaMera XUMHUH BENETCI B  COOTBETCTBUM CO CIEAYIOIIMMHU
HOPMAaTUBHBIMH U PACIOPSAUTEIbHBIMUA JOKYMEHTAMU:

3akon «O06 obpazoBanuu B Poccuiickoit @enepamum» ot 29.12. 2012 roma Ne 273-D3 (¢
M3MEHEHUSMU U JIONOJHEHUSIMHU).

[Ipuka3z MunuctepcrBa oopazoBanust PO ot 05.03. 2004 r. N 1089 «O0 yrBepxkaeHUN
denepanbHOrO  KOMIIOHEHTAa  TOCYJAapCTBEHHBIX  OOpa3oBaTENbHBIX  CTaH/IAPTOB
HA4aJIbHOrO OOIIEr0, OCHOBHOT'O OOIIET0 U CpeaHEro (II0JHOro) o01ero oopa3oBaHus»,
C UBMEHEHUSIMU U JOTIOTHEHUSMU.

®denepanbHOro rocyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO O0IIETo
00pa3oBaHUsl, yTBEPKACHHOTO pUKa3oM MUHHCTEpCTBa 00pa3oBaHus U HayKu Poccuiickoit
®Genepanmu ot 17.12.2010 Ne 1897 (myst V-VII knaccoB o0pa3oBaTenbHBIX OpraHU3alnid, a
takoke 1 VIII-IX kmaccoB oOpa3oBaTebHBIX OpraHu3aliuii, y9acTBYIOIIMX B alpoOanuu
®I'OC ocHoBHOTO 001IeTO 0OpazoBanus B 2017/2018 yueGHOM rO1y).

[Tpuka3 MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 31.12.2015 Ne
1577«0O BHeceHnH n3MeHEeHUH B (peepanbHbIi rocyJapCTBEHHBINH 00pa3oBaTeIbHbIN
CTaHJapT OCHOBHOI'O 00I1ero 0Opa3oBaHus, YTBEP)KICHHbIN IprUKa3oM MuHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparun ot 17 nexabps 2010 r. Ne 1897»
(3apeructpupoBano B Muntocte Poccun 02.02.2016 Ne40937).

ITpumepHas ocHOBHast 0Opa3oBaTeIbHAs IPOrpaMMa OCHOBHOTO 0011ero 0Opa3oBaHus,
on106peno PenepanbHbIM yIeOHO-METOANYECKUM 00bEAMHEHNEM TI0 001IEMy 00pa30BaHHUIO,
[IpoTokomn 3acenanus ot § anpenst 2015 r., Ne 1/15 (mporpammer pa3meniensl B Peectpe
MPUMEPHBIX OCHOBHBIX 00111e00pa30BaTeIbHBIX MporpaMM: http://fgosreestr.ru/)

[TocranoBnenne @enepanbHOW CIyXKObl 1O Hag30py B CBETE 3alUThl IIPaB
norpeduTeneil n Oraromnosyyus: yenoBeka, [ JTaBHOTO rocyJapCTBEHHOTO CaHUTAPHOIO
Bpaua P® ot 29.12. 2010 r. N 189 «O6 yrBepxknennn CanlluH 2.4.2.2821-10
«CaHUTapHO-3INIEMUOJIOTMYECKIE TPeOOBAaHUS K YCIOBUSAM M OpraHU3alluu o0y4YeHHUs
B 00111€00pa30BaTEIbHBIX YUPEKACHUAX», C U3BMEHEHUSIMHU.

[Tpuka3 MunucrepctBa oOpasoBanust U Hayku P® ot 04.10. 2010 r. Ne 986 «O6
YTBEpXKJICHUH (efepalbHbIX TPeOOBaHUN K 0Opa30BATEIbHBIM YUPEKICHUSM B YACTH
MUHHMaJIbHOH OCHAmIEHHOCTH Y4yeOHOro mporecca U OOOpPYJIOBaHUS  Y4eOHBIX
MTOMEIICHUI.

Pexomennanuun MunucrepcTBa obpasoBanus U Hayku P® ot 24.11. 2011 r. Ne M/I-
1552/03 «OO0 ocHamieHuu 0011€00pa30BaTENbHBIX YUPEKACHUN yuyeOHBIM U y4ueOHO-
71a00paTOpHBIM 000PYIOBAHUEM.

[Tucemo MunucrepctBa obpazoBanus u Hayku P® ot 28.10.2015 Ne08-1786 «O
pabouux mporpamMmax yaeOHBIX MPEeIMETOB>>

WHcTpyKTHBHO-MeTOAMYeCKOe MIUChMO «O HampaBleHUH METOANYECKUX PEKOMEHIANuii 1o
pa3paboTke pabo4yux mporpamMm y4eOHbIX peaMeToB, KypcoB» ot 04.05.2016 Ne03-20-
1587/16-0-0.



BHeypouHasi 1eiTeIbHOCTH

1) [Tucekmo MunuctepcTBa o6pa3oBanus U Hayku Poccuiickoit @enepaumu ot 13 mast 2013 roga Ne
NP-352/09 «O nHamnpaBieHur NporpaMMbl pa3BUTHS BOCIIUTATEIbHON KOMITIOHEHTHI B
0011e00pa30BaTeIbHBIX YUPEKICHUIX)

2) [Tucekmo MunuctepcTBa o6pa3oBanus U Hayku Poccuiickoii @eneparu ot 12 utons 2013 roma Ne
09-879 «O HampaBiieHUN peKOMEHAAIMHA 10 (POPMHUPOBAHMIO TIEPEUHS MEP U MEPONPUATUH TIO
peamm3aryu [IporpaMMbl pa3BUTHST BOCIIUTATEIIBHON KOMITOHEHTHI B 00111€00pa30oBaTeIbHOM
IIKOJIE.

3) IMucemo MunmcTEepcTBa 00pazoBanus u Hayku Poccuiickoit deneparum ot 18.08.2017 Ne(09-1672
«O HampaBJICHHH METOAMYECKAX PEKOMEH/IAIMI 110 YTOYHEHHIO MOHATHS 1

COZIepIKaHMUSI BHEYPOUHOU JIESTEIBHOCTH B paMKaX peaH3alliii OCHOBHBIX 00MIe00pa30BaTeIbHBIX
nporpamMmm, B TOM 4YHUCJIC B HaCTHU HpOCKTHOﬁ ACATCIIBHOCTHU»

CoaeprxaHue 3aHsITUN B paMKaX BHEyPOUHOU J1esITEIbHOCTH JL0JIKHO POPMHUPOBATHCS C YUETOM
MO>KeMaHUK 00yUaIOIUXCS U MX POAUTENEH (3aKOHHBIX IPEICTABUTENEH ) U OCYIIECTBISATHCS
MOCPEACTBOM PA3IUYHBIX (HOPM OpraHU3AIMH, OTIUYHBIX OT YPOUHOU CUCTEMBI 00YyUEHUS, TAKHX
KaK:

- XyJOKECTBEHHBIE, KYJIbTYpPOJIOTHYECKHE, (PHUIIOTIOTHIECKUE, XOPOBBIE CTYINH;

- CCTCBBIC COO6HICCTB3, HIKOJIbHBIC CIIOPTUBHBIC KJ'IY6BI " CCKIIMH, OHOICCKNUE OPpraHru3alnu,

- HAYYHO-TIPAKTUYICCKUC KOH(pepeHHI/II/I, IIKOJIbHBIC HAYYHBIC O6HI€CTBa, OJIMMITHAaAbl, IIOUCKOBBIC U
HAaYy4YHbIC UCCJIICIOBAHMS

- O6H.I€CTB6HHO IMOJIC3HBIC TPAKTHKHU, BOCHHO-TIATPUOTUYCCKUC 061)6,I[I/IH€HI/IH nT.a.

OO0pa3zoBarenbHasi OpraHU3aLus CAMOCTOSITEIBHO pa3padaTbiBaeT M YTBEPIKIAET IUIaH BHEYPOUHOM
JIESATEIIbHOCTH.

Mecto npeamMera B y‘leﬁHOM IJIaHe

B 2019-2020 yuebHom romy oOy4eHHE XHMHU B OOJBIIMHCTBE OOpa30BaTEIHHBIX
yupexJIeHui OyAeT OCYLIECTBIATHCS HAa OCHOBE TOCYJApPCTBEHHOTO CTaHAapTa 0OpazoBaHUs
2004 rona. basucHblil y4eOHBIN IUTaH, Ha OCHOBE JAHHOTO CTaHJApTa, IpPEIyCMAaTPUBAECT
U3y4yeHHe XMMUU Ha 6a30BoM ypoBHe ¢ 8 1o 11 kiaccel B cieyronieM 00beMe 4acoB B HEJIEIIO:

8 kyacc — 2 yaca

9 knacc — 2 yaca

10 xnacc — 1 yac nnu 2 gac

11 knace — 1 yac uiu 2 gac

[IpodpunpHOE 00yueHme xumuu ocymectBisiercs B 10-x—11-x kmaccax mo Tpu 4daca B
HEJENI0 B KaXJI0M mapaniend. YPOKH XUMUU JOTMOJHSIIOTCS 3aHATUSMU DIIEKTUBHBIX KYPCOB B
00BbeMe 2-X 4aCOB B KaXKI0M MapasljIeIy.

B mkomax, mpomomkaromux paboTy mo oOpa3oBarensHOMY cTaHaapty 2004 rona,
ucnionb3yroTcss YMK, BbiOpanHble W anmpoOWpOBaHHBIE IEIaroraMu, B TEUCHHE HECKOIBKHX
MOCJIEAHUX JIET.

YMK (yueOHO-MeTOAMYeCKHE KOMILJIEKTHI)

Cormacno ct. 35 ®@enepanbaoro 3akona «O06 oOpazoBannu B Poccuiickoit deneparmm
K KOMIIETEHIIMH 00pa30BaTEeIbHOIO YUPEXKJICHUSI OTHOCUTCS OIpe/esieHHe CIUCcKa YUeOHUKOB B
COOTBETCTBUM C YTBEP)KICHHBIMU (heliepabHbIMU NEPEYHSIMU y4EeOHHUKOB, PEKOMEHI0BAaHHBIX
WIA JONYIIEHHBIX K HCIIOJB30BaHMIO B 00pa3oBaTeNIbHOM MpoIecce B MMEIOLIMX
rOCYJapCTBEHHYIO aKKpEIUTALMIO U pean3ylolux o0pa30BaTelIbHbIE MPOrPaMMbl OCHOBHOI'O
oOmiero o0pa3oBaHUs 00pa30BATEIbHBIX YUPEKACHUSAX, a TaKkKe Y4eOHBIX IOCOOMIA,
JOMYLIECHHBIX K UCIIOJIb30BaHUIO B 00pa30BaTEIbHOM MPOLIECCE.

B HacTodmee BpeMs IO MpeaMeTy «XuMus» mnpeanaraercs pax YMK, BHECEHHBIX B
®denepanbHbIi NepeueHb Y4eOHMKOB, PEKOMEHJIOBAHHBIX (JIOMYIIEHHBIX) K HCIOIb30BaHUIO B



o0pa3oBaTebHOM
U3/1aTeIIbCTB.

npoiecce,

COOTBETCTBYIOLIUX aBTOPCKUM IIPOrpaMmaM  PasIu4HbIX

Ipuka3 MunucrepcrBa npocsemenusi P® or 8 mas 2019 r. N 233 “O BHeceHumn
H3MeHeHUil B (peepaibHbI NepedyeHb Y4eOHUKOB, PeKOMEHyeMbIX K HCI0JIb30BAHUI0
NpH peajn3alui UMEIOIMX roCy1apCTBEHHYI0 aKKPeAUTAlNI0 00pa3oBaTe/bHbIX
NMPOrpamMM HAYAJbHOI0 00111ero, 0CHOBHOI0 00111ero, cpeaHero 00muero oopa3oBanms,
YTBep:KIeHHbIH NpuKka3oM Munucrepcra npocsemenusi Poccuiickoiit @enepauuu ot 28

nexadpsi 2018 r. N 345”

KJIACC ABTOPCKHUM N3JATEJIBCTBO
KOJIJIEKTHUB

Xumust (8-9 ki) INabpuensu O.C., OctpoymoB | AO «M3aatenbcTBO
nr., «IIpocsemenue»
Cmanxos C.A.

Xumust (8-9 ki) Epemun B.B., Ky3pMeHko 000 «IPODA»

H.E., Ipo3noB A.A. u np./
Ilox pen. Jlynuna B.B.

Xumus (8-9 ki)

Kypun A.A.

AO «M3parennpcTBO
«IIpocsenienue»

Xumus (8-9 ki)

Kysuenona H.E., Tutosa
N.M., I'apa H.H.

000 «M3narenbCKkuil HEHTP
BEHTAHA-TPA®D»

Xumus (8-9 ki)

Pynzutuc I'.E., ®enpaman
(O} I

AO «M3parennpcTBO
«IIpocBenienne»

Xumus (10-11 ki)

lNabpuensu O.C., OctpoymoB

AO «M31aTensCcTBO

nr., «IIpocsemienue»
Cmanxos C.A.
Xumus (10-11 ki) Epemun B.B., Ky3pMenko 000 «IPODA»

H.E., Ipo3noB A.A. u np./
ITox pen. Jlynuna B.B.

Xumus (10-11 ki) Kypun A.A. AO «M3narenbcTBO
«IIpocBemenue»

Xumus (10-11 ki) Pynsuruc I'.E., ®enpaman AO «M3narenbcTBO
DI «IIpocsemienue»

Xumus (10-11 ki)

Hudantees D.E.,
OpxexoBckuit [1.A.

000 «MOIl MHEMO3HWHA»

IIpodunib

Xumus (10-11 ki)

Epemun B.B., Ky3pMenko
H.E., Ipo3noB A.A. u np./
ITox pen. Jlynuna B.B.

000 «/IPODAY

Xumus (10-11 ki)

[Ty3akoB C.A., MamanHa
H.B., I[lonkos B.A.

AO «31aTensCTBO
«IIpocsemieHue»

Jlnst ucnonp3oBanus B mikonax Cankt-IlerepOypra mpesaratorcst anpoOUpoBaHHBIC Ha
0aze IlerepOyprckux MmKON y4eOHO-METOIUYECKUE KOMILIEKCHI, UMEIOIINE MIMPOKUN CIIEKTP
BO3MOKHOCTEH 115 peanu3anuu TpedoBanuii ®I'OC. [MpuBenennbie Hwke YMK onTtuManbHbI ¢

TOYKU  3pEHHUS

OpraHu3alNuu

CaMOCTOSITENIbHOW ~ y4eOHOU

JACATCIIbHOCTHU ydqamuxcs,




dopmupoBanus Y/l u TOCTHKEHUS KITIOUEBBIX NMPEIMETHBIX U METAlpeAMETHBIX Pe3yIbTaToB
IIPU U3YYCHUH XUMUH.

1. T'aopueasin O.C. u ap. (OAO JPO®A) YMK M0:KHO HCIOJIb30BATH B TeUYeHHUE

3-X JIeT.

B ocHOBY Kypca MosoXeHO KIF0UYeBOE MOHATHE «XUMHUYECKUI 3JIEMEHT» B BHIE Tpex (opm ero
CYLIECTBOBaHMs (aTOMBI, POCThIE BEILIECTBA, COCJUHEHUS C IPYTUMH dIeMeHTaMu). Benymas
ujaes Kypca — 3HaHUS HE 3ay4YMBAlOTCS, a BBIBOJATCS HA OCHOBAHUUM MHHHMMAJBHBIX, HO
TIIATEJIBHO OTOOPaHHBIX NEPBOHAYAIBHBIX CBEJCHMM, HapuMep o cTpoeHur aroma. C mepBbIX
K€ YPOKOB yuaniuecs 3HakomsTcs ¢ Tadonuuei J[. . Menneneesa.
JIuHUA NONOJIHEHA MPOoMNeleBTHYECKUM KYPCOM /ISl U3yYeHHMsl XUMHUH B / KJacce. [laHHBIN
KypC TOTOBHUT YYalMXCsl K BOCIIPUATHIO HOBOTO IpeaMeTa U 0a3upyeTcs Ha M3y4YeHUH BEIIECTB
U XMMUYECKUX PEAKIUM, 3HAKOMBIX IIKOJbHUKAM U3 IIOBCEJHEBHOW JKU3HU, C MUHUMAJIbHBIM
UCTIOJIb30BAaHUEM XUMHUYECKHX (POPMYII, ypaBHEHUN peakLUil U pacYEeTHBIX 3a/1a4.

2. Ky3unenosa H.E., TuroBa U.M., I'apa H.H. u ap.
Y4eOHUKN TpeaHa3HaueHbl Ui OOYYEeHHsT XUMHH B OOIIEO0pa30OBaTEIbHBIX YUPEKICHHUIX B
COOTBETCTBUM C OA3MCHBIM IJIAaHOM (2 yaca B HEJENI0), a TAK)Ke MPHU YCIOBUU BbIJIEJIECHUS HA
U3ydeHue TMpeAMeTa JONONHHUTENbHOro 4aca (3 daca B Heaeno). Bo BTopom ciyuae
IpPENonaraeTcss MCIoJIb30BaHUEe HH(pOpMalMM, OTMEUYEeHHOW 3HakamMu (*) M BblIeIEHHOU
mpUPTOM, UHBIM TI0 CPAaBHEHHUIO C OCHOBHBIM TEKCTOM, M CIIOCOOCTBYIOUICH YTIyOJICHUIO U
pacIIMPEHHIO 3HAaHUM.
CocraB YMK nns 8-9 kiaccos:
- VYuyebnuk. 8, 9 «xmaccel. ABtopel: KysnemoBa H.E., Tutoa W.M., T'apa H.H.
- PabGoume terpamm. 8, 9 wmaccel. ABroper: I'apa H.H., AxwmeroB M.A., 3yeBa M.B.
- 3amaynuk 1o xumuu. 8, 9 kmaccel. ABtopel: Ky3snenmoBa H.E., JleBkun A.H.
- VYpoku xumuu. Meroauueckoe mocodue. 8, 9 kiaccel. Abrop: IllaramoB M.A.
- Xumus. [Tporpammer ¢ CD. 8-11 kiaccel. ABropsr: Kysnenosa H.E., I'apa H.H.
B yueOHMKax 3TOH JIMHMM SIPKO BBIPaKEH NEATENBHOCTHBIM moaxon. W3nokeHue marepuana
IIOCTOSIHHO COIIPOBOXKAAETCS BONPOCAMM K CaMHUM Y4Yal[UMCs, IOCTOSHHO 3aCTaBIsI€T HX
JlyMaTh, CPaBHUBATb, JI€JaTh BBIBOJbI. YUEOHUKU Aa)ke JJI1 OCHOBHOM IIKOJIBbI ABYXYPOBHEBBIE,
UMEIOT MHOTO JIOMIOJIHUTEIBHOIO MaTepuaga. YUeOHUKH Ul CPeJHEeH IIKOJbl M3JaHbl KaK JJIs
npoUIBHBIX KJIAcCOB, TaK U AJs 0a30BbIX. Ba)kHO OTMETUTH, UTO B y4eOHHMKaX ITOW JIMHHUU B
[0CJI€ U3YUEHHs KaXKA0Tr0 KPYIHOro 0JIoKa UMeeTCs JOMOJHUTENbHbIE MaTepHalbl A YTCHHUS,
B KOTOPOM YYalIUXcs 3HAKOMAT C JOCTH)KEHHUSMHM COBPEMEHHON HAayKH WJIM IOKa3bIBAIOT
60pb0y uzei, B pe3ynbTaTe KOTOPBIX YUYEHble MPUIUIM K TeM WM WHBIM OTKPHITUSAM. B KkoHIe
naparpadoB chopMynIupoBaHbl BONPOCHl M 33JaHUS, KaK PENpOAYKTHBHOIO XapakTepa, Tak U
JUI Pa3BUTUSl KPEaTHBHOCTU. YYEOHBIH KOMIUIEKT IOJIHOCTBIO C(OPMHUPOBAaH, B KOMILJIEKT
BXOJIAT 33JJaYHUKU IO XUMUU, KOTOPBIE SBISIOTCS YHUBEPCATbHBIMH, HE3aBUCUMO OT TOTO, IO
KaKOMY KOMIUIEKTY y4allluecss U3y4aroT XUMHUIO.

3. Pymsurtuc I'.E., ®eabaman @.I'. u ap.
Yueonuku xumun I'.E. Pynsutuca, @.I'.®enpamana, NTpUBEAECHHBIE B COOTBETCTBUE C
TpeboBaHUsIMU (eaepaTbHOTO KOMIIOHEHTa [ 0CynapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa,
COXpaHWJIM CBOM JIydllM€ KayecTBa - TPAJAULIUOHHOCTh, (PYHIaMEHTAIbHOCTb, HYETKYIO
CTPYKTYpY, KOTOpPbIE COUETAIOTCS C JKUBOM, 3aHUMATEIbHON U JOCTYIHON (OPMON M3II0KEHUS.
B o00HOBIEHHOM BapuaHTE€ YTOYHEHbl B COOTBETCTBHM C COBPEMEHHBIMH Hay4YHBIMU
MPEJICTABICHUSIMU HEKOTOpbIE TOHSATUS U OINpeAeseHus, A00aBleHbl HOBble maparpadsl.
Y4eOHUKH BBIXOAAT BMECTE C DJIEKTPOHHBIM IMPUIIOKEHHEM, Ha KOTOPOM €CTh BECh YUEOHUK,
HeoOXoauMble TaOJIMIBI, MHOXECTBO M300pa)keHUH H  BHJEO J1aOOpaTOPHBIX OIBITOB,
WITIOCTPUPYIOIIUX CIIOCOOBI MOTyYSHHUS U CBOMCTBA XUMHUYECKUX COSAMHEHUH.
Inekmponnoe npunoyxcenue K y4eOHuKy spiserca coctaBHou yacteio YMK «Xumuun» I'.E.
Pym3utuca. CrTpykTypa NpHUIOKEHHS COOTBETCTBYET CTPYKType Y4YeOHHKA, 3JCKTPOHHBIN
Pa3BOPOT MOJHOCTBIO TOXKIECTBEHEH Pa3BOpOTy ydyeOHHKA. Ha anekTpoHHOM pa3BopoTe B BUAE
aKTUBHBIX 30H BBIIEJCHbI Hamboyiee BaKHbIE KOMIIOHEHTBI COJEp)KaHUS. DTO IpeBpallaeT



AJIGKTPOHHBIA Pa3BOPOT B CBOEOOpa3HBIM OMOPHBINM KOHCHEKT. Kaxkgas W3 BBIACICHHBIX
AKTHUBHBIX 30H COJEPKUT pazHOOOpa3HbIe AOMOJHUTEIbHBIE MYIbTUMEIUAPECYPCHI: KPACOUHbBIE
aHuMaIu; ouorpaduu; MPOBEPOUYHBIC TECTOBBIC 3aaHUS; WHTCPAKTUBHBIC MOJIEIA MOJICKYIT,
JIOTIOJIHUTEIbHBIE TEKCTOBBIE MAaTEpHUalbl; CIOBAph XMMHYECKUX TEPMUHOB; HHTEPAKTHBHAs
nepuoauueckas cucrema .M. MenneneeBa; npumepsl pelieHHs 3anad. Bcero amekTpoHHOE
npuioxeHue Birovaer oosee 1200 MyIbTUMEIHAPECYPCOB.

4. Epemun B.B., Ky3bmenko H.E., /Ipo3noB A.A., Jlynun B.B.
Y4eOHMK HamucaH MpernojaBareiisiMu XumMudeckoro (axkymberera MI'Y um. M.B. JlomoHOCOBA.
OTIHYUTENBHBIME OCOOCHHOCTSIMH KHUTH SIBJISIFOTCS. TPOCTOTAa W HATJISIHOCTh H3JIOKEHUS
MaTepuaia, BICOKHI Hay4YHbIH ypOBEHb, OOJIbIIOE KOJIMYECTBO WILIIOCTPALUN, SIKCIEPUMEHTOB
U 3aHUMAaTEJbHBIX OIBITOB, YTO IIO3BOJSET HCIIOJIBb30BaTh €€ B Kiaccax M IIKOJax ¢
yrayOiIEHHBIM H3yUYEHUEM €CTECTBEHHOHAYYHBIX PEAMETOB

5. TI'adpueasn O.C., OctpoymoB WN.I'., CaankoB C.A. (AO «M3aaTesbCTBO

«IIpocBemenue»)

VYuebOnuku no xumuu O. C. ['abpuensna uznarensctsa «lIpocsenienue» 3HaYUUTETHHO
otinyarorcs o crpykrype ot YMK uznarensctBa « JPODA» Toro e aBropa, modToMy JIst
nepexo/ia Ha HUX notpedyercs 15 yacoB pe3epBHOI0O BpEMEHU U KapIMHAIbHOE U3MEHEHUE
paboueii porpammel. [IpeemcTBeHHBIME AJ1s1 «ipoduHCcKoroy ["abpuensua seiustorcs Y MK H.
E. Ky3neunosoii 1 YMK non pea. B. B. JIynuna.
YroOsl 3amenuTh yueOnuku YMK IMaGpuensna uzgarenscrea OO0 «/IPODA» Ha yueOHUKH
AO «M3parenscTtBO «lIpocBerienuey Toro xe aBTopa, Tpedyercs 15 4acoB pe3epBHOIO BpEeMEHH

U KapJUHaJIbHOE U3MEHEHHUe paboueil mporpamMmbl.

0O.C. I'adpuensin. «Xumus. 8 kaace»

000 «IPODA» «IIpocBemienue»

I'maBa I. ATOMBEI XUMHYECKHUX DJIEMEHTOB I'maBa I. ATOMBEI XUMHYECKHUX DJIEMEHTOB
I'masa I. [lepBoHavyanpHbIE XUMHUECKHE I'masa I. IlepBoHavanpHbIE XUMUUECKHE
HOHSITHS HOHSTHUSA

I'masa II. IIpoctsle BemecTsa I'masa II. BaxxHeimme npeacTaBUTENn

HCOPTaHNYCCKUX BECIICCTB. KonngecTBenHbIC
OTHOLICHHA B XUMHUHU

I'nasa III. CoequHennss XUMHYECKUX I'naBa III. OcHOBHBIE KJIacChl HEOPraHMYECKHUX
3JIEMEHTOB BCIIIECTB

I'maBa IV. 3MeHeHus1, MPOUCXOASIINE C I'masa IV. [lepuoanueckuii 3aK0H U
BEILIECTBAMU ITepuonnueckas cucrema JI.11. Menneneena.

CrpoeHnue atoma

I'maa V. PactBopenue. PactBopsl. Peakiiuun I'maBa V. Xumuueckas cBsizb. OKMCIUTEIBHO-
MOHHOTO 00MEHA M OKHCITUTENbHO- BOCCTAaHOBUTEJIbHBIE PEAKIIUU
BOCCTAHOBUTCIIBHBIC PCAKITNN

O.C. I'abpueasin. «Xumus. 9 kiaace»

I'maBa 1. O6miast xapakrepuctuka xumuuecknx | ['masa I. O6006meHne 3Hanmit 1Mo Kypey 8
JIEMEHTOB ¥ XUMHUUYECKUX PEaKLIUN KJIacca. XMMUYECKHUE peaKIuu




(ITepuoguyeckuii 3akoH u [leproanyeckas
cucrema JI.1. Menneneena)

I'masa II. MeTamibl I'masa II. XuMuueckue peakuuu B pacTBOpax
I'nmaBa III. HemeTamnbl I'nmaBa III. HemeTaiuibl ¥ UX COEIUHCHUS
I'nmaBa IV. Iloaroroska xk OI'D I'nmaBa IV. MeTajuiel ¥ UX COSIMHEHUS

I'maBa V. Xumus u okpyxaromas cpes

I'maBa VI. O60011eHre 3HaHU TT0 XUMHUH 32
Kypc ocHOBHOM mikouibl. [TogroroBka k OI'D

Coraacno n. 4 npuka3sa Ne 345, «Opranuzanuu, oCymecTBJISIOIIHE 00pa30BaTEIbHYIO
NesITeIbHOCTD 110 OCHOBHBIM 00111€00pa30BaTe/bHbIM IPOrpaMMaM, BIIpaBe B TeYeHHe
TpeX JieT HCI0JIb30BaTh B 00Pa30BaTe/IbHOM AeTeJIbHOCTH NPHOOpeTeHHbIE /10
BCTYIUICHUS] B CHJIY HACTOSIIIEr0 NpHKa3a y4yeOHuKH u3 PeepajibHOro nepeyHs
Y4eOHUKOB, yTBEP K/IE€HHOr0 NpuKka3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®egepanun ot 31 mapra 2014 r. Ne 253... » Takum o0pa3zoMm, y yuuresiei ecTb
BO3MOSKHOCTB NPOJOJIKATH padoTaTh 10 BLIOPAHHBIM HMHU paHee y4eOHHMKaM.

Pa6ouyas mporpamma y4uTeJsisi

B Hacrosimee Bpemsi peKOMEHJIyeTcs IearoraM CaMOCTOSITEIbHOE COCTaBlieHue paboueit
MporpaMMbl Ha OCHOBE MPOTPaMM, BXOJSIINX B COCTaB BhIOpaHHBIX YMK.
Pabouas nporpamma xapakTepu3yercs TeM, YTO:
- HamesreHa Ha oOecredeHHe IOCTHIKEHHS IUIaHUpYeMBIX pe3ynbTraToB ocBoeHuss OOII
OCHOBHOTO 00111eT0 00pa30BaHus;
- BXOJUT B cOCTaB cojiepkarenbHoro otaena OOIL
- pa3zpalaThIBaeTCs MEAAroroM NpeaMEeTHUKOM JUIs KaKJ0ro Kiiacca.
HoBu3zHa nporpamMmMbl MOKET OBITH BBIpaXKeHa:

- B H3MEHEHHMM KOJIMYECTBA YacOB HA M3yYEHUE OTAEIbHBIX TeM C OOOCHOBaHHEM
W3MEHEHMI;

- B UI3MEHEHHUH TTOCJIeI0BATEILHOCTH U3YICHUS TEM;

- B pacIIMpPeHUH MaTepHala 3a CueT JJa0OpaTOPHBIX, HCCIIETOBATENbCKUX PaboT;

- BO BKJIFOUEHUHW MaTepHalia PpETHOHATLHOTO KOMITOHEHTA (9KCKYPCHH )
CrtpykTtypa pabodeii mporpaMMbl BKIIOYAET:
- TIOSICHUTEIIbHYIO 3aITUCKY;
- COZIep>KaHUE MPOTrPaMMBbl;
- Y4eOHBIN TIJIaH;
- yueOHO-TeMaTHUECKHA TJ1aH,
- CIIUCOK OCHOBHOM U JIOTIOJTHUTEIILHON JTUTEPATYPHI TSl YIUTENS U YISHUKA.

KanenmgapHo-remaTndeckoe MJIaHHUPOBAHUE pa3padaThIBACTCS YUHUTEIEM Ha KaxIbli

yueOHbIi ro. IIpu 3TOM yuuThIBaeTCs KOJIMUYECTBO YUeOHBIX HEZeNb Ha OCHOBE KaJeHJIapHOIO
rpa¢puka OVY. IIpu NpOEKTUPOBAHUM IUIAHUPOBAHUS COXPAHSACTCS EOUHBIH MOAXOX K €ro
obopmiieHHI0, MPUHATHIA B KOoHKpeTHOM  OVY. XenatenpHo, Hapsiay ¢ apyrumu rpadamu
(manpumep, 1ata, TeMa ypoka, CoJIepkKaHue, MPaKTUUeCKasi COCTaBISIONIAs, BUAbI JEATEIbHOCTH




yyaluxcs, JOMallHee 3ajaHue U Ap.) BKIOuuTh rpady «IlnaHupyemsble pe3ynbTaThl», B
KOTOPOM OTPa3UTh: IUYHOCMHblE, Memanpeomemuslie, npeomemmusie Pe3yabTaThl.
JInuHOCTHBIE pe3yJIbTaThI:

1) B IIECHHOCTHO-OPUEHTAIMOHHON cdepe — YYBCTBO TOPAOCTH 32 POCCHUUCKYIO
XUMHUYECKYIO HayKy, T'YMaHU3M, OTHOIIIEHUE K TPYyay, LEIeyCTPEMICHHOCTD;
2) B TpyaoBod cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JaibHEHIICH

00pa3oBaTeNbHON TPACKTOPHH;
3) B mo3HaBaTeNIbHOW (KOTHUTUBHOMW, MHTEJUICKTYalIbHON) chepe — yMEHHUE YIPaBISITh
CBOCH MMO3HABATEIHPHOMN JEATEIHLHOCTHIO.
MertanpeameTHble pe3yJbTaTbl OCBOCHUS BBIIMYCKHUKAMH OCHOBHOHM IIKOJBI MPOTPamMMbl 1O
XUMUH:
1) wucnonb3oBaHME YMEHHMM UM HABBIKOB PAa3IMYHBIX BHJIOB I103HABATEIbHOU
NEeSATENbHOCTH,  TPUMEHEHHWE  OCHOBHBIX  METOAOB  TO3HAHHUS  (CHCTEMHO-
MH()OPMALIMOHHBIA  aHaIM3, MOJEIUPOBAHUE) [UISI HW3YYEHHUS PaA3IUYHBIX CTOPOH
OKpY>KaloIlEH TeMCTBUTEIbHOCTH;
2) UCTIONBb30BaHNE OCHOBHBIX MHTEIUIEKTYAIbHBIX Olepaluii: GopMyIupoBaHUe TUIIOTE3,
aHAIM3 M CHUHTE3, CpaBHEHHE, 0000IleHHe, CHCTeMATH3allvs, BBISBICHUE MPUUYUHHO-
CIIEJICTBEHHBIX CBSI3€H, IIOMCK aHAJIOIOB;
3) yMeHHEe TeHEepUpOBaTh HJIEU U OIPEACNATh CPEACTBA, HEOOXOIUMBIE ISl MX
peanuzanuy;
4) yMeHUe ONpeCATh IEeU U 3a/la4d JCeITeIbHOCTH, BEIOMpATh CPEICTBA Pealiu3alun
L[eTH U TPUMEHSTh UX Ha MIPAKTHKE;
5) UCTIOIB30BaHUE PA3TUYHBIX UCTOUHUKOB IS MOMyYEHUsI XUMUUYECKON HHPOpMAIIHIH.

IIpenmerHbie pe3yjbTaThl
1. B no3naBarensHOM cdepe:
* JlaBaTh OMNpEENCHHs] M3YYEHHBIX MOHATHH: BELIECTBO (XUMHUYECKUI 3JIEMEHT, aToM,
MOH, MOJIEKYJla, KPUCTAJININYECKasl pelleTKa, BeIEeCTBO, IPOCThIE U CIOXKHBIE BEIIECTBA,
XUMHYeckas (opMmysa, OTHOCUTENbHAs aTOMHAas Macca, OTHOCUTEIbHAs MOJEKYJIsIpHas
Macca, BaJIEHTHOCTb, OKCH/Ibl, KUCJIOThI, OCHOBAaHUS, COJIU, aM(POTEPHOCTh, HHAUKATOD,
NEPUOIMYECKUN 3aKOH, MEePUOJUUYECcKasi CUCTeMa, MepHuoJuuecKas Tabiuia, W30TOIb,
XUMHUYECKas CBsI3b, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIEHHUS, DSJIEKTPOJIHT);
XUMHYecKas peakius (XMMHUYECKOe YypaBHEHUE, TEHETHYECKAsl CBSI3b, OKUCIICHHE,
BOCCTAHOBJICHHE, AIEKTPOJIIUTUYECKAS TUCCOIHALINSL, CKOPOCTh XUMUYECKOU PEaKIum);
* OIMCBHIBATH JIEMOHCTPALMOHHBIE M CAMOCTOSATEIBHO IPOBEIEHHBIE JKCIIEPUMEHTHI,
HCIOJIB3YS JJISl 3TOTO €CTECTBEHHBIN (PYCCKHM, POJTHON) S3bIK U SI3bIK XUMUU;
* ONMUCHIBATh U Pa3INYaTh U3yUYEHHBIE KJIacChl HEOPraHMYECKUX COEAMHEHUMN, IPOCThIE U
CJIO’KHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;
* KJ1accu(UUIMPOBATh U3YYECHHbIE OOBEKTHI U SIBICHUS,
* HaOJIIOJIaTh JIEMOHCTPUPYEMBIE U CAMOCTOSTEIBHO MPOBOJMMBIE OIBITHI, XUMHUECKUE
peaxkuuu, MNpoTeKarore B IpUpoje U B OBITY;
* JenaTh BBIBOJABI M YMO3AKIIOYEHHS W3 HAOMIOACHUH, H3YYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBaTh CBOMCTBA HEM3YUEHHBIX BEIIECTB IO aHAJIOTHH CO
CBOMCTBAMHU U3YYECHHBIX;
* CTPYKTYpHUpPOBaTh M3YYEHHBIH MaTepHal U XUMHYECKYI0 MH(OpPMAIHUIO, TOTYyYECHHYIO
U3 IPYTUX UCTOYHHUKOB;
* MOJIEJINPOBATh CTPOEHUE aTOMOB AJIEMEHTOB MIEPBOI0 — TPETHETO NEPUOOB (B paMKax
M3YyUYEHHBIX MoNIOKeHU Teopun . Pezepdopaa), ctpoeHre mpocTenmx MOIeKyII.
2. B ienHOCTHO-OpHEHTAIIMOHHON cepe:
* AQHAJIM3MPOBATh W OLEHHUBATh MOCIEACTBHS JIi OKpYXAlOIeW cpeabl OBITOBON H
MIPOM3BOJICTBEHHON JCSATEIIBHOCTH YEJIOBEKA, CBA3AHHOM ¢ MepepaboTKON BEIIECTB.
3. B TpynoBoii cdepe:
* IPOBOAUTH XUMHUYECKUI SKCIIEPUMEHT.



4. B cihepe Oe3omacHOCTH KUZHEACITETLHOCTH:
* OKa3bIBaTh IIEPBYIO MIOMOLIb IIPU OTPABJICHUSX, 0XKOTaX U JAPYTHX TPaBMax, CBSI3aHHBIX
C BELIECTBAMU U Ja0OpaTOPHBIM 000PYIOBaHUEM.

JlocTH:KeHHEe MeTanpeIMeTHBIX Pe3yJIbTATOB B 00y4YeHHH XUMUH
Xumust SIBJISIETCSI AKCIEPUMEHTAIbHON HayKOM. [TosTomy dhopmMupoBaHue
HCCIIEIOBATENIbCKOM KOMIIETEHLIMHM YYalllUXCS SIBIISIETCS OCHOBOINOJIATAlOIIEH 3aJayed uist
yuutenss xuMuu. OHa mpeacTaBisieT co0Ol COBOKYIHOCTh 3HAHUI B OIpeleleHHON o0nacTu,
YMEHHsSI BUICTh U PEIIaTh MPOOIEMbl Ha OCHOBE BBIIBIXKEHUSI U 0OOCHOBAHUS THIIOTE3, CTABUTH
1eNb U IJIaHUPOBATh AESITENbHOCTD, OCYIIECTBIISTh COOp U aHaIU3 HeoOXoIuMoi nHbopMaluuy,
BEIOMpaTh HambOOJIEee ONTUMAIBHBIE METOJbI, BBIMONHATH OSKCIICPUMEHT, IPEACTABISAThH
pe3yNbTaThl UCCIENOBAHUS; CIOCOOHOCTh MPHUMEHSTh 3T 3HAHUA U YMEHHS B KOHKPETHOM
JESTEIIbHOCTH.
[Tpumep 3amanus, ciocoOCTBYIOMIEro (POPMUPOBAHUIO HCCIIEA0BATENbCKOM KOMITETEHITHH:
Janwvi sewyecmesa FeClz, H,SO,4, Fe, Cu, NaOH, CuSOs,.

Hcnonvzysa 600y u Heobxooumbie gewyecmsa moabko U3 3mMo20 CNUCKA, Noaydume 8 0ee

cmaouu euopoxcuo xncenesa (11).

1) Bulbepume HeobXxoO0umbvle peakmugsbl U3 YUCia mex, KOmopwle 8am NpedloHCeHbl.

2) Cocmasvme cxemy npespawjenuti, 6 pe3yibmame KOMOPbIX MONCHO NOJYYUMb

VKA3aHHOe 8euecmao.
3) [Iloocomosbme nabopamoproe o0bopyoosanue HeoOX00uMoe Oas Npo8edeHUsl
9KCnepumMeHma.
4) Ilposeoume peakyuu ¢ COOMEEMCMBUU C COCMABNEHHOU CXeMOU NPEBpaALeHULL.
5 Onuwume u3MeHeHUs, NPOUCXOOAWUEe C BeUeCmBaAMU 8 X00e NPOBEOeHHbIX

peaxkyuti.
6) Coenaiime 6b18600 0 XUMUYECKUX CBOUCMBAX Geujecmes (KUCIOMHO-OCHOBHBIX U
OKUCIUMENIbHO-80CCIMAHOBUMENbHBIX), yuacmeyouwux 8 peaxyuu u

KAACCUDUKAYUOHHBIX NPUSHAKAX PeAKYULL.
7)  3anuwume ypasuenus 08yx peaxyuu. /{1 peakyuu UOHHO20 0OMeHa cocmagbme
COKpaweHHoe UOHHOe YpaeHEeHUeE.
BemonHas paHHOe  3ajaHuMe, ydamuiics padoTaer 1O ONpeeJeHHOMY IUIAHY,
CAMOCTOSITEJILHO  ()OPMHPYET  NPOrpamMMmy  JKCIepHMeHTa, odopmisieTr  0T4eT,
BKJIIOYAIOIIMI ONHCAHME IKCIIEPUMEHTA, ero pe3yJibTAThl U BbIBO/IbI.

Jnst popMupoBaHUs IIyOOKUX M MPOYHBIX 3HAHUHM 10 XMMHUU MOXKHO MTOPEKOMEHI0BATh
YUUTENSIM Yallle MCI0JIb30BaTh B MPAKTHKE MPENoiaBaHus MpeaIMeTa pa3IndHble 00o0Iaomue
TaOJIUIIBI, KOTOPBIE MO3BOJISIOT IOCTUTATh METANIPEIMETHBIX Pe3yJbTaTOB 00yUEeHHUSI.

l. CocragpiieHne Ta0/IMIBI HA OCHOBE TEKCTA (HanpuMep, naparpagda y4eOHnka)

Kpucma.zmuuecmte peuiemku

Tun Yactuisl B y3nax B3anmopencreue CaoiicTBa IIpumepsl
KPUCTaJUIMYECKOU KPUCTaJUIMYECKOU MEXIY BEILIECTB TBEPABIX
peLIeTKH peLeTKn YacTULaMU c TaKUM | BEILIECTB
B y3JIaX PELIETKH THTIOM
peLIeTKH
AToMHas
MonexyisgpHas
Honnas
Meraimnueckas




OT100p uHdpopManuM, CONMOCTABJIEHNE U NpeACTABJIeHHe MHOpMaNUU B BHU/E
TalJIu1l, CXeM, OIIOPHBIX KOHCIIEKTOB

Oxkcuowvl, xapakmep, ceoiicmea

Hazeanue | @opmyna | Xapaxkmep | Dopmyna Peakyusn | Peakuus c | Peaknus ¢
oKcuoa oKcuoa oKcuoa 2uopoKcuoa | c 6000i 2UOPOKCUOOM | CepHOM
Hampus KHCJIOTOM
Oxcuo
cepot (V1)
Oxcuo
xpoma(ll)
Oxcuo
xpoma(lll)
Oxcuo
xpoma(Vl)
I1l.  CpaBHeHue, 00001IEHHE, cucTeMaTu3anus, BLIfIBJICHHE NMPUYUHHO-
CJICICTBEHHbIX CBS3CH
H3zmenenue ceoiicme xumuueckux snemenmos ¢ INC
Na Mg Al Si P S Cl
3apso sopa
Pacnpeoenenue
91eKMPOHO8 no
VPOBHAM
DnekmpouHas
KOH@ueypayusi
BHewHe20 ypOBHs

Dopmyna evicuieco
okcuoa

Xapaxkmep oxcuda

Dopmyna evicuiezo
2UOPOKCUOA

Xapaxmep
2UOpoKCcUoa

3anoiHuB Ta0IMIly clienaTh CIeAYIOIINE BbIBOAbIL:
B nepuode cnesa nanpaso:

1. 3apso aopa amoma
Konuuecmeo snexmponos na enewnem yposHe
Ce513b 21€KMPOHOB BHEUIHE2O YPOBHSL C A0OPOM

2
3.
4. Paouyc amoma
5. Cnocobrocmb amoma omoasams 31eKMpPOHbL

npuHUManmds




6. OnexmpoompuyamenvHocms

1. Memaniuueckue ceolicmsa , HememaJiiudecKue
8. Xapaxmep 8bICULUX OKCUO08 u 2UOPOKCUO08 MeHsemcsl
om 00 yepes
1IV.  OdopmiieHue 0oT4eTa, BKJIOYAKIIET0 ONMUCAHUE HAOJIIOIEHUS, €r0 Pe3yJabTaThl
U BbIBO/bI

Otuer odopmisieTcss TMOCHe BBIMOJHEHUS NPAKTUYECKOM paboThl. MOXHO MpEIIoKUTh
yUYaIIUMCS 3a0JTHUTH TaOJIUILy

3aoanus Habnwooenus Buisoowi

JlomamiHee 3agaHue M0 XUMHUH

CaHuTapHO-3MUAEMHUOJIOTUYECKHE TPeOOBAaHUS K YCIOBHUSIM U OpraHuU3aluu OOy4YCHHS B
0011e00pa30BaTeIbHBIX YUPEHKICHUAX OrPAaHUYUBAIOT IUTEIBHOCTh BBIMOJIHEHUS JTOMAIIHUX
3aJlaHuil. 3aTpaThl BPEMEHH Ha BBIMOJHEHUE JOMAIIHEro 3aJaHusl He JOJDKHBI MPEBBIIATH (B
aCTPOHOMHYECKHX Yacax): B 6 - 8 kiaccax - 2,5 4., B9 - 11 xmaccax - 3,5 4. Takum o6pazom, Ha
BBITIOJIHCHHE JIOMAIITHETO 3aJjaHus 110 XMMHUH YJalluiics 8 kiiacca JOJKEH MOTPAaTUTh He OoJiee
30 MuH., yuanuiics 9-11 knacca — 45 mMuH.

Bun nomamnel yueOHON paboOThI, BBIOTHSAEMONW yYEHUKOM, B 3HAUUTEIbHON CTETIEHU 3aBUCUT
OT XapakTepa 3aJaqH.

[To croco0y BBINOMHEHUS Pa3IWYalOT YCTHBIC, MHCbMEHHBIE M MPEAMETHO-TIPAKTHYECKUE
JIOMaITHHE 3adaHus.

BbIaenstor Takke penpoyKTUBHbIE, KOHCTPYKTUBHBIE U TBOPUYECKUE JOMAIIIHUE 3aJaHUs.

PenpoaykTuBHBIE ¥ MPOAYKTUBHBIE 3aJaHUs JOJDKHBI 3aHUMAaTh HE MeHee 50% BpemeHHu,
OTBEJICHHOTO Ha BBIMIOJIHEHUE JOMAIIIHETO 33/IaHus M0 XUMHUHU. DTO BaXKHO ISl (OPMHUPOBAHUS
XUMHUYECKOW TPAaMOTHOCTH ywammxcs. K TakuMm 3agaHusM MOXXHO OTHECTH  COCTaBJIEHUE
dbopMyn U ypaBHEHUH peakIMil MO ompeAeNeHHOMY OOpa3ily, pelleHHe PacueTHBIX 3ajad I0
AITOPUTMY.

bonee cinoXHBIMU SIBISIIOTCS KOHCTPYKTHBHBIE 3a/laHMs], HAallpUMEpP, COCTAaBUTH ILJIaH,
Ta0NMIly, CXeMY, CPaBHHUTh OTJCJIbHBIC TMOJOXKEHHS, CHCTEeMaTU3upoBaTh Marepuai. JlaBaTh
yYalllUMCSl TaKW€ 3aJaHHusl MOYKHO TOJIBKO IIOCJI€  OBJAJEHUS HMH OCHOBHBIX IPHEMOB
YMCTBEHHOU JEATENBHOCTH.

TBopueckue 3a1aHKsl BBITIOIHSIIOTCA KaK OTACIbHBIMU YYAIIUMUCS, TaK U BCEM KJIAaCCOM,
OHHM CITIOCOOCTBYIOT Pa3BUTHUIO TO3HABATEIBHBIX MOTPEOHOCTEH W TBOPUYECKOTO MBIIIICHUS
HIKOJILHUKOB. TBOpYeckHWe 3aJaHusi MOTYT JaBaThCs KaK IMepe] HM3YYeHHEM Ha YypOKe
OTIPENIETICHHOTO MaTepHalia, Tak 1 MOCJIE er0 U3y4eHHUS.

Hogerii yueOnuk nmo xumuu st 8 knacca O.C. ['abpuensiHa mocnie kaxaoro naparpada
MpeJiaraeT yJaIuMcs BBITIOJIHEHHE TBOPUYECKOTO 3a/IaHUsI THUTIA:

«Hatioume 6 Humepneme snekmponHble aopeca, KOmMopvie MO2YM  CIAVHCUMb
OONOHUMENbHBIMU — UCMOYHUKAMU — PACKPBIGAIOWUMU — COOEPI’CAHUe  KIHUeBblX Cl08 U
cnosocouemanutl napazpagha. Ilpeonosxcume yuumento ceorw) NOMOWbL 6 NOO20MOBKe HOBO20
ypoxka — coenatime cooOWeHue no KIYesblM CLO8AM U CI0BOCOUEMAHUAM CledyIoue2o
napazpaga

BHemHss 3KCIepTH3a Ka4eCTBA NOATOTOBKH YYAlIUXCH
B mkonax Cankr-IlerepOypra mpoBOAWTCS BHEUIHSS HKCIIEPTH3a KadecTBa IMOATOTOBKH
yuamuxcs. Llemb, KOTOpOM IIPOBENEHHE AaKKPEAUTALMOHHOM JKCIEPTU3bl COOTBETCTBUS
KayecTBa IMOATOTOBKM OOYYarOIIMXCS M BBITYCKHUKOB OOPa30BAaTENbHBIX YUPEKACHUH IO
XUMHH, a TaKKe MpPOBEJEHHE MPOIEeNyp roCylIapCTBEHHOIO KOHTPOJS KayecTBa OOpa3OBaHMSL.




JlaHHble W3MeEpUTENbHBIE MaTepuanbl paspaboransl ans paborsi B AUC «3nak». Humxe
IPUBECHbI KOJU(PUKATOPBI U AEMOHCTPALMOHHBIE BapUaHThI paboT.

Koxuduxarop mo ocHoBHOM mikoJie (8-9 kiaaccnl)
Xumus. KonudukaTop mo oCHOBHOM ITKOIIE

Pa3nen

Y4eOHbI )JIEMEHT

1. BemectBoO

1.1 Crpoenne atoma. CTpoeHHE DIEKTPOHHBIX 000I0YEK aTOMOB ITEPBhIX
20 snemenToB nepuoanyeckoi cuctemsl .M. Menneneena

1.2 Tlepuomuyeckuii 3aK0H U IEPHOAMYECKAS CHCTEMA XUMUYCCKUX
anemeHnToB .. Menaeneesa

1.3 XumMundeckas CBSI3b: KOBAIICHTHAS, HOHHAS, METaJTHUYeCKast

1.4 CreneHb OKUCIECHUS XUMHUYECKHUX DIIEMEHTOB

1.5 Knaccudukanus HEOPraHnIeCKMX BEIICCTB

2. XumHu4eckas peaxius

2.1 Knaccnukannym XUMAYECKIX PEaKIUK TI0 YHCITY U COCTaBY UCXOTHBIX
" NIOJIYYCHHBIX BCUICCTB

2.2 YpaBHEHUSI XUMUYECKUX PEaKLUn

2.3 DNEKTPOIUTHI U HEITEKTPOIUTHI, KATUOHBI, AaHUOHBI.
DNEKTPONUTHIECKAs TUCCOIUAIIHAS KHCIIOT, IMIEI0Yel U CPEIHUX COJer

2.4 Peaxium, MpOTEKAIOLINE B PACTBOPAX 3JEKTPOJIIUTOB

2.5 OKuCIUTENFHO-BOCCTAHOBUTENIFHBIE PEAKITHN

3. DnemeHTapHBIE
OCHOBBI
HEOpraHMYeCKOM
XUMHH

3.1 XumMuyeckme CBOMCTBA OKCHUIOB

3.2 XuMuvecKue CBOMCTBA U MONyYeHNE OCHOBAHHN

3.3 XuMuyeckue cBOCTBA KUCIOT

3.4 XumMmuuecKre CBOMCTBA aM(l)OTGpHBIX OKCHJOB U THAPOKCHUI0B

3.5 Xumudeckre CBOMCTBA U MOJyYSHUE CPEIHHUX COJICH

3.6 I'eneTnueckas CBA3b MEXKAY KllaCCaMU HCOPraHNYCCKHUX BEIICCTB

3.7 O0mas xapakTepucTHKa HeMeTaioB. CBOHCTBA MPOCTHIX BEIIECTB —
HEMETAJUIOB U UX COeIUHEHUI

3.8 OO0mas xapakTepuCTHKA METAIIOB. X UMUYECKHE CBOMCTBA MIEIOYHBIX
METAJIJI0B, MarHus, IeJIOYHO3EMENILHBIX METAJLIOB, AJIFOMUHUS 1
JKenesa

4, Metoapl MO3HAHUSA
BEILECTB U
XUMUYECKHUX pPEeaKL Uil

4.1 Xumus BOKpyT Hac. XMMHYECKHE MMPOLIECCHI B OBITY. TOKCHYHOCTH
BemtecTB. [IpaBuna paboTsl B 1aboparopun

4.2 BoruncneHus o XuMU4ecKuM popmynam

4.3 BrrunciieHue MacCOBOM JOJIU XUMHYECKUX JJIIEMEHTOB B BEIECTBE

4.4 BrraucieHus Mo XUMHIECKUM YPaBHCHUSIM




IIpumep padoThl 1Js1 yyammxces 9 kaacca

Yacte | Ne IIpoBepsieMble 271€EMEHTHI IIpumep 3ananus
paboThl | 3a7aHMs | cOAepKaHUs
A 1. Crpoenue atoma. Ctpoenue | Yucno anekmponos 6o sHeutHem
3JICKTPOHHBIX 000JI0YCK 9IeKMPOHHOM Cl0€ AmoMda, 3aps0 KOMopo2o
aTOMOB MepBbIX 20 +10
3JIEMEHTOB MEPUOIUYECKOM 1) 2
cuctemsl /.M. Menaeneena 2) 5
3) 8
4) 10
A 2. [lepuoanueckuii 3aKoH U B psaoy xumuueckux snemenmos Al — Mg —
MeproIuIecKas cucrema Na
XUMHUICCKHX SICMCHTOB 1) ymenvuaemes uucno 31eKmponHbIx
J.W. Menneneesa, CHI0CE 6 AIMOMAX
3aKOHOMCPHOCTH B 2) ymenvaemcs 3apso 0pa amoma
M3MCHCHHIHN CBOMCTB 3) yeenuuusaemcs Hucio dNEKMpPOHO8 Ha
XUMIICCKUX SJICMCHTOB B BHeEUIHEeM IHEP2eMUUECKOM YPOEHE
HEPHONMIECKON CHCTEME 4) ymenvuaromes paouycol amomos
A 3. XuMuyeckasi CBSI3b: Xumuueckas ces3vb 6 oxcude xaopa (1)
KOBaJICHTHAas1, HIOHHA4, 1) UOHHASA
MeTallIn9ecKas 2) KOBaNEHMHASI NONAPHASL
3) kosanenmuas HenosApHasL
4) memannuueckas
A 4. CreneHb OKUCIEHUS 3nauenus svicuteli u HU3Wel cmenexetl
XAMUYCCKHX DJIEMCHTOB OKUCJICHUS CEePbl PABHBbL COOMBEMCINGEHHO
1) +4u-2
2) t6ul
3) +6u-2
4) +6u-6
A 5. Knaccudukanus Kucnomnomy u ocnognomy oxcuoam
HEOPTaHUYECKUX BEUIECTB | COOMBEMCMEYIOM hOPMYiibl
1) P205 uCO
2) N,O u CaO
3) P,Os5 u CaO
4) CaO u P,0s
A 6. Knaccudukanum K peaxyuam obmeHa OMHOCUMCS
XUMHUYECKHUX PeaKIUi Mo 83auUMooeticmeaue Mexcoy
YHCITy U COCTaBY UCXOJHBIX 1) okcuoom kanvyus u 60001l
Y TIOJTyYEHHBIX BEIIECTB, TI0 2) 2UOPOKCUOOM MACHUSL U A30MHOU
W3MEHEHHIO CTeTeHen Kuciomou
OKHCIICHUS 3) MacHuem u CONSHOU KUCTOMOU
4) okcudom Hampus u YereKucIbiM
2a3om
A 7. XUMUYECKUE CBOKCTBA Oxcuo cepuot (IV) peacupyem ¢ kaxcovim u3s

OKCHJIOB

08yX gewyecms
1) soootl u okcuoom yenepooa (1)
2) 2UOpOKCUOOM KANbYUS U CONSAHOU
KUC10mou




3) eudpoxcudom Kanus u OKCUOOM

Kanbyust
4) okcudom Hampusi u OKCUOOM
pocepopa (V)
8. XUMUYECKUE CBOMCTBA Tuopokcuo nampus He e3aumooericmeyem
KHUCJIOT U OCHOBaHHI 1) ¢ pacmsopom xnopuoom meou (1)
2) consAnol KUciomou
3) xnopudom cepebpa
4) opmopocpoproil kuciomo
9. XUMUYECKUE CBOKWCTBA Pacmeop xnopuoa yunka peazupyem
CPEeIHHX COJICH 1) ¢ meowvro
2) corcenezom
3) ¢ macnuem
4)  co ceunyom
10. DIEKTPOIUTHI U B 600nom pacmeope nonnocmsio
HEDJICKTPOJIUTHI, KATHOHBI, | pAcnadaemcs Ha UOHbL
AQHMOHBIL. 1) numpam 6apus
DNEeKTPONIUTHYECKAs 2) xnopuo cepebpa
IHACCOLIAAIN KHCIIOT, 3) eudporcuo mazcHus
1IEJI0YEH U CPETHUX COJIeH 4) cyavpam 6apus
11. OkucCIUTENBHO- Ocaoku obpasyromces npu cmeulenuu
BOCCTaHOBUTEJIHHBIC pacmeopos
peaKIu; PeaKiuu, 1) euodpokcuda kanus u
MPOTEKAIOIINE B paCTBOPAX A30MHOU KUCTIOMbL
ANEKTPOIUTOB 2) cunukama Hampus u
COJIAAHOU KUCTIOMbL
3) pochama nampus u
Xnopuoa bapus
4) euopokcuoa 6apus u
COJIAAHOU KUCTIOMbL
5) eudpoxcuoa kanvyus u
A30MHOU KUCTIOMbL
12. I'eneTnueckas cBsi3b MeXAY | B psaoy npeepawjenuii:
KJIaCCaMU HEOpPTraHUYECKUX X Y Z
BEIIECTB CuO — CuCl; — Cu(OH), —CuSO0,
sewecmea X, Y, Z coomeemcmeeHHO
1) H,O
2) HCI
3) NaCl
4) H; SO,
5) K3SOq4
6) KOH
13. Brruncnenue konuiecTna Obvem 8000pooa, KOMopblil 8b10ETUMCI NPU

BEIIIECTBA, MACChI WIIN
o0beMa TI0 KOJINYECTBY
BEIIIECTBA, MACCe WU
00BEMY OJTHOTO U3
peareHTOB WU MPOTYKTOB
peakuuii

oeticmeuu u3bblmKa pacmeopa cepHol

Kucaomol Ha 48 2 macnus, pageu...1 (H.y.)
(44.8)




Komnpuxarop (crapmas mkosaa, 10 -11 kiaacc)
B ctpykrype xonudukaropa 5 conepikaTeabHbIX OJIOKOB.

1. Xumuueckui 3j1eMeHT
2. BemecTBoO
3. XuMHYecKasi peaKkiusi
4. OCHOBBI HEOPraHMYECKOI U OPraHNYeCKOil XUMUH
5. MeTtoabl MO3HAHNS BelIECTB U XUMHYECKUX peaKkIuii
biok [IpoBepsiemble 2JI€MEHTHI COAEp KaHUS [IpoBepsieMble ymeHUs

| 1. | Crpoenue atoma. CTpoeHue CocTaBiATh CXEMBI CTPOEHHS ATOMOB
ANEKTPOHHBIX 000JI0YEK aTOMOB 3JEMEHTOB 1-5 Mepuoa0B NEPUOIUIYECKOI
nepBbIx 1-5 nepuoaos cuctemsl J.1. MenpeneeBa, 00bsICHUTD
nepuonyeckoit cucrems [.1. (bU3UYECKUN CMBICIT MTOPSIKOBOIO HOMEPA
Menneneena 3JIEMEHTa, HOMepa [epro/Jia, IPYIIIILI B
NEPUOJINYECKON CUCTEME
2. | lleppogmueckuii 3aK0H XapakTepru3oBaTh XUMUYECKHUE DJIEMEHTHI
MepUOINYECcKas CUCTEMa XUMUYECKUX | (OT BOJIOPOAA IO KaJbLKs) HA OCHOBE UX
anemenToB .M. Menneneena IIOJIOXKEHUS B IEPUOANYECKON CHCTEME
JI.1. MenneneeBa U 0COOCHHOCTH
cTpoeHus ux aToMoB. OOBICHATH
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHYECKHX 3JIEMEHTOB
I 3. | XuMuyeckas CBsI3b: KOBaJICHTHas, Onpenenarb BUJ XUMUUYECKOU CBSI3U
MOHHAsl, METaJJIN4YecKasi, BOJOPOIHAs
I 4. | CreneHb OKHCICHUS XUMUYECKUX OmnpenensTs cTeneHb OKUCIECHUs
3JIEMEHTOB XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX.
OmnpenensaTb BO3MOXHBIE CTENIEHU
OKHCJIEHHUS IO MOJIOKEHUIO 2JIEMEHTA B
NEPUOANYECKON CUCTEME.
I 5. | Crpoenue BeuiectBa. THIIBI VYcraHaBIMBaTh TUI KPUCTAININYECKON
KPUCTAITINYECKUX PEIIETOK PELIETKH, B3aUMOCBSI3b MEXK]ly TUIIAMHU
KPUCTAJUIMYECKOM PEIIETKH U CBOWCTBAMHU
BELIECTB
1 6. Knaccudukanuss HeopraHmuecKux OrnpenenaTs MPUHAJICKHOCTD BEIIECTB K
BELIECTB OIIpEACIIEHHOMY KJIaccy,
HazwiBaTh BemecTBa mo popmynam
1 7. Krnaccudukanum XuMHu4ecKux Ha3piBaTh TUIIBI XUMHUYECKUX PEAKLIUM,
peaxkuuii Mo YKciIy U COCTaBy OTIpEeACIATh TUI XUMUYECKHUX PEaKIIHUi 1Mo
UCXOJHBIX U MTOJIyYEHHBIX BELIECTB, W3BECTHBIM KJIacCU(PUKAITIOHHBIM
110 U3MEHEHMIO CTETIEHEH OKHUCIIEHUsl | MpU3HaKaM
I 8. | YcioBus U Mpu3HAKN XUMHYECKIX 3HATh U ONPEAETATh YCIOBUS U IPU3HAKU
peakuui XUMHYECKUX PEaKIui
IV 9. | XuMuueckue CBOHCTBA OKCHIOB XapakTepru30BaTh XMMUYECKHUE CBOICTBA
OKCHJI0B (OCHOBHBIX, KUCIIOTHBIX U
aM(OTEPHBIX)
v 10. | XuMudeckre CBOMCTBA W MONyYeHHE | XapaKTepu30BaTh XUMHUYECKHE CBOMCTBA

OCHOBAHHUH, KUCIIOT U aM(OTEPHBIX
TUAPOKCHIIOB

OCHOBAHHUH, 3HATh CIIOCOOBI OJTYUYECHUS
LIETI0YEH, HEPACTBOPUMBIX OCHOBAHHUI,
aM(OTEPHBIX THAPOKCUIOB.
XapakTepru30BaTh XUMUYECKHUE CBOMCTBA
KHCJIOT




v 11. | Xumudeckre CBOMCTBA U MOTyUCHUE XapakTepru30BaTh XUMUYECKHUE CBOMCTBA
CPEHUX COJIEH CPeAHUX COJICH, 3HATh CIIOCOOBI
MOJTyYEHUS CPETHUX COJIeh
v 12. | 'enernyeckas cBs3b MeXIy Kiaccamu | OmnpeaesnsiTh MPUHAIIC)KHOCTD BEIIECTB K
HEOPraHMYECKUX BEIIECTB oTpeieIeHHOMY KJlaccy, XapakTepru30BaTh
XUMHUYECKHE CBOMCTBA BEILIECTB
pa3IUYHBIX KJIACCOB
v 13. | Knaccudukaius 1 HOMEHKIATypa HaspiBaTh BemiecTBa mmo gpopmysnam u
OpPraHUYECKUX BEILIECTB COCTaBJIATh (GOPMYJIIbI OPraHUYECKUX
BEIIECTB, ONPEACIATh IPHUHAICHKHOCTD
OpPraHMYECKUX BEIIECTB K TOW UM UHOMN
rpymnre.
v 14. | I3omepus 1 TOMOJIOTHS CocTaBisaTb (POPMYIIBI H30MEPOB U
OpPTaHUYECKUX BEUICCTB TOMOJIOTOB, OIIPEEINIATH BUI U30MEpPHH (B
TOM YHCJIE, MEKKJIACCOBOM M30MEPHH )
(\Y} 15. | Xumuueckast cBsi3b B OpraHM4ECKUX Onpenenstb TUI THOPUAN3ALIMYA ATOMOB
BellecTBax. Tumsl TuOpUIN3aLIAN yriaepoja B OpraHM4eCKUX COCTUHEHUSIX,
aTOMOB yTJIepOJia B OPraHUYECKUX KOJINYECTBO CUTMA M IH CBSI3EH
COCIMHEHUSX, IOHATHE O CUTMa U MU
CBSI3SX
v 16. | CBoiicTBa NpeACIbHBIX, XapakrepuzoBaTh Dusnyeckue u
HETpeAeTIbHBIX YIIIEBOJIOPOIOB H XUMHAYECKHE CBOWCTBA MPEICTBHBIX U
apOMaTHYECKUX YTJIEBOJOPOJIOB. HENpPeeNbHBIX YIIIeBOI0pOaA0B. Peakiinu
Crioco0bl UX MOTy4eHUs 3aMEeNICHHS, PUCOSTUHEHUS,
HOJMMEPH3aIHH.
XapakTepru30BaTh XUMUYECKHE CBOMCTBA
apeHOoB.
3HaTh CIOCOOBI OTYyYEHUS
YTJIEBOAOPOIOB: peakius Bropia,
JeTUAPUPOBAHHE ATKAHOB,
JIeTaJIOreHUPOBAHNE IUTAJIOTEHATIKAHOB,
JIeTUIpaTanus CIIupTOB,
JIeTUAPOTaloreHUPOBaHNE
MOHOTAJIOT€HAIKAHOB H
JIUTaJIOr€HAJIKAaHOB
v 17. | CpoiicTBa cipTOB U (PEHOJIOB ITo cBoiicTBaM yCTaHaBIMBATH
MIPUHAJICKHOCTD BEIIECTB K IAaHHOMY
KJIaCCy OPraHMYECKUX BEIIECTB,
XapakTepu3oBaTh (hru3nyecKue u
XUMHAYECKHE CBOWCTBA MPEIETbHBIX
OJTHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB,
(heHonoB.
IV | 18. | CBoiicTBa anbAeru/10B, KETOHOB, XapakTepu3oBaTh PU3NUECKUE U

Kap6OHOBI)IX KHCJIOT U CIIOXKHBIX
3¢upoB. CocoObl UX MOTYICHHUS

XUMHUYECKHE CBOMCTBA
KapOOHHUIICOepKAILNX COSAMHEHUI:
TUAPUPOBAHNE ABAECTHIOB U KETOHOB,
OKHCIICHHE aJIbJIETUAOB. 3HATh CIOCOOBI
MIOJIyYEHUS aJIbJIETUI0OB U KETOHOB U3
CIIUPTOB, AJIKUHOB, LEJI0OYHON THUIPOJIN3
JUTaJIOTE€HAJIKaHOB.

XapakTepu3oBaTb XUMUYECKUE CBOMCTBA
IIPENEIbHBIX OJJHOOCHOBHBIX KHCIIOT




KapOOHOBBIX KHCIIOT, 3HATh CITOCOOBI X
MOJIYYEHUS U3 aJIbJICTHIOB.
XapakTepru30BaTh XUMHUUECKHUE CBOICTBA
CJIO’KHBIX 3(pHpOB.
v 19. | ®usnyeckue u xumudeckue cBorcTBa | COCTaBIATh ypaBHEHUS PEAKIIUN C
AMUHOB U aMUHOKHCIIOT y4acTUEM aMHUHOB U AMHHOKHCIIOT
1l 20 | OKuCIUTEIBPHO-BOCCTAHOBUTEIbHEIE Onpenenarb CTEIeHH OKUCIICHHUSI,
peaKkiuy B HEOPTAaHUUIECKOU U OKHUCJIUTETh H BOCCTAHOBUTEIIb.
OpPraHUYECKON XUMUU Onpenensitb NPOTyKThl OPTaHUUECKUX
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuuii B peakiusx ¢ ydacTueM
OpPTaHWYECKUX BEIICCTB
V 21. | Xumus BOKpYT Hac. XUMHYECKHE I'pamoTHO 1 6e30macHO 0OpaImaTHCS ¢
MIPOLIECCHI B OBITY. TOKCUYHOCTH BEIIICCTBAMH.
BeniectB. [IpaBuna paboThl B
nabopaTopuu
V 22. | KauecTBeHHbBIC pEeaKIIHH. OnpenensTb OpraHuvYecKre BEeIIEeCTBA C
DKCIIepUMEHTAIBHBIC OCHOBBI XHMHH | TIOMOIIIbIO KAYECTBCHHBIX PEAKITUI
IV | 23. | I'enetnueckas cBs3b MeXy kiaccamu | OnpeaensiTe IPUHAJICKHOCTD BELIECTB K
OpPraHUYECKUX BEIICCTB OTIpeIeJIECHHOMY KIIAcCy, XapaKTepPH30BaTh
XUMHYECKHE CBOICTBA BEILIECTB
Pa3IUYHBIX KJIACCOB OPraHUYECKUX
BEIIIECTB
\Y 24. | BeraucneHus o XUMHYECKUM BBIYHCIATE KOJIMYECTBO BEIIECTBA, MACCy
ypaBHEHUSAM WK 00bEeM IO KOJIMYECTBY BEIIECTBA,
Macce Wil 00beMY OTHOTO U3 PEareHTOB
WM TIPOJYKTOB PEaKIii, MacCy BeIlecTBa
IO MacCCOBOM JI0JI€ M Macce pacTBOpA.
\Y 25. | BeiBoa (hopmyIiel OpraHYECcKOTo Ornpenensats MOJEKYISIpHYIO (popMyry
BelecTBa BEIIIECTBA [0 MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, BXOJISAINX B UX
COCTaB U OTHOCHUTENbHOU MIOTHOCTH
BEIIECTBA
IIpumep padorsl puist yaammxces 10 knacca
Yacts Ne IIpoBepsiemble 27IEMEHTHI [Ipumep 3ananus
paloThl | 3aaHUs | conepKaHMs
Knaccudukanus n Bewecmeo cocmasa C7Hg omnocumcst
YTJIEBOJIOPOIOB 1) x arxenam
A 1. 2) K ankuHam
3) K apenam
4) K yuxroanrkanam
Homenkiarypa yrieBoopoioB 2.3-0umemunoyman umeem
MONEKYIAPHYIO POPpMYIY
A 2 1) Csthy
2) CsHio
3) CGH 14
4) Cs4Hyo
N3omepus u romonorus H3omepamu asnsaromces
A 3. YIIJIEBOAOPOIOB 1) 6ymen-1 u 6ymun-2

2) 6ymen-2 u 6ymaouen-1,2




3) 6ymun-2 u 6ymaouen-1,2
4) 6ymun-2 u yuxnobyman

XuUMHUYECKas CBA3b B
yriieBoaopoaax. Tumnel
ruOpuan3al aTOMOB yriepoaa
B OPraHNM4YCCKUX COCANHCHUAX,
MIOHSITUE O 0 U T CBS3AX

Konuuecmeso o u m ceazei 6 nponune
COOMBEMCMBEEHHO

1) 6u?2

2) 7ul

3) Su3

4) lu?2

Hzomepus criupToB

H3zomepom nponanona-1 saensemcs
1) oumemunoswiii 5¢hup
2) Mmemundsmunosulii 3¢hup
3) Ounponunosvii 3¢pup
4) memunnponunoswiil d¢up

XUMHYECKUE CBOMCTBA
MpeleIbHBIX YTIEBOI0POIOB

IIponan peacupyem c Kaxcovim uz 08yx
seujecms

1) ¢ xnopom u memanom

2) ¢ KUciopooom u 60001

3) ¢ x10p080OOPOIOM U XIOPOM

4) ¢ kucropooom u xaopom

XUMHYECKUE CBOUCTBA
HeMpeeabHbIX YTIEBOJI0POIOB

IIponun peacupyem c Kaxcovim uz 08yx
seujecms

1) ¢ xnopom u memanom

2) € 8000POOOM U A30MOM

3) ¢ x10p08000POIOM U A30MOM

4) ¢ 600opodom u nampuem

XUMHYECKUE CBOMCTBA aPEHOB

Ipu eudpuposanuu moayona
obpazyemcs
1) yuxnoeexcan
2) smunyuKkIOneHman
3) memunyukiocekcan
4) eexcan

[Tonydyenue yrieBonopoaoB

Ilpu cuoponusze kapouoa anromMuHus
obpazyemcs

1) ayemunen

2) omunen

3) meman

4) sman

10.

XUMHUYECKUE CBOMCTBA
O/IHOATOMHBIX CIIUPTOB

Omanon e peazupyem
1) ¢ nampuem
2) ¢ eudpokcudom Hampus
3) ¢ x10po8odopodom
4) ¢ memanonom

11.

XUMHUYECKUE CBOUCTBA
MHOT'OaTOMHBIX CIIUPTOB

st smunenenuKosi XxapaKkmepHo

1) e3aumooeiicmsue ¢
2UOPOKCUOOM MASHUS

2) e3aumoleticmeue ¢
XJ10p0OBOOOPOOOM

3) ezaumoodeticmeue ¢
8000P0O0OM

4) ezaumoodeticmeue ¢ 60001l




12.

I'eHeTnyeckas CBSA3b MEXAY
YIJIEBOJOPOAAMH U CIIUPTAMHU

B cxeme npespawenuii
CoHs — X— C,HsOH
sewgecmeom X sensiemcs
1) oman
2) xnopsman
3) omuna
4) 1,2- ouxnopsman

13.

PacueThl 10 XUMHUYECKUM
ypaBHEHUSIM

Obvem yenexuciozo 2aza, KOMopwiil
oopasyemcs npu ceopanuu 0,1 monw
Memanona, pagen...u (H.y.)\




