MY HITUIATBHD) KASEHID (Y ONNMHUATID RBABAPTBI- MAIRBAP PECHTY LK ACBIHBI
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IHosicuuTenLHAA 3aNIUCKA

Pabouast mporpamma o0yueHus ydammuxcsi 8—9 KJIaccoB MO Kypcy «XHUMHs»
cocTaBiiecHa B coorBercTBMM ¢ DenepanbHbIM  TOCYyJAPCTBEHHBIM
00pa30BaTeNbHBIMU CTAHAAPTOM OCHOBHOTO OOIIET0 OOpa30BaHHA HAa OCHOBE
aBTOPCKOW MporpamMmsbl 1o xumuu noj aBropctBoMm ['apa H. H. ®T'OC. Xumusi.
[Tpenmernas nunus yueOnukoB I'. E. Pynsutuca, @. I'. @enpamana. 8-9 kiacchi.
[IpocBemenne. 2018r.;coctaBieHa  HAa OCHOBE CIEAYIOIIMX HOPMATUBHBIX
JIOKYMEHTOB:

®denepanpHbii 3akoH "OO oOpazoBanum B Poccuiickoit ®denepanuu" ot
29.12.2012 N 273-D3 (rocaeausis peaakius)

IIpukaz MunucrepctBa mnpocsemenuss Poccuiickont ®enepauuu 0T
31.05.2021 Ne 287 "OO yrtBepxkaeHUU (HeaepaibHOTO TOCYJapCTBEHHOTO
00pa30BaTeILHOTO CTaH apTa OCHOBHOIO 00111eT0 00pa3oBaHus"

[Ipuka3z MunuctepctBa npocsemieHuss PO or 20 mas 2020 r. N 254 "O6
yTBEpXKIeHUU  (PeAepaibHOTO  MEpedHs  y4eOHMKOB,  JOMYIIEHHBIX K
WCIIOJB30BAaHUIO TIPU PEATM3alMi HMMEIOUIUX TOCYJAPCTBEHHYIO aKKPEIUTAIUIO
o0pa3zoBaTEeIbHBIX MPOrpaMM HA4YaJIbHOTO OOIIET0, OCHOBHOI'O OOIIEro, CPpeHEro
oO1iero oOpa3oBaHUs OpraHU3alUSIMU, OCYHIECTBIISIIOIIUMHU 00pa30BaTEILHYIO
JEATENIbHOCTD" (C MU3MEHEHUSIMU U JOTIOJIHCHUSIMU )

[ToctanoBienre ['maBHOrO  TOCYJapCTBEHHOTO  CAHUTApHOTO  Bpaya
Poccuiickoit @eneparun ot 28.09.2020 1. Ne 28 "OO yTBEpXkACHUM CAaHUTAPHBIX
npaBun CII 2.4. 3648-20 "CaHuTapHO-3IUAEMHOJIOTUYECKHE TPEOOBAHUS K
OpraHu3alysM BOCIUTAHUS U OOYYEHHS, OTIbIXa M O3JI0POBIICHUSA JETeH W
MOJIOEKH"

VYyeOublii npeamer «XuUMHUS» BXOAUT B 00111€00pa3oBaTelbHYI0 001acTh
«ECTeCTBEHHBIE HAYKU

esan 00y4eHnnsi mo nporpamme:

[emu kypca «XuMus» Ha CTYNEHU OCHOBHOTO OOIIEro oOpa3oBaHUsI Ha
rJ100aJbHOM, METANPEIMETHOM, IMYHOCTHOM U MIPEAMETHOM YPOBHSIX SIBJISTFOTCS:

e CO3JaTh YCJIOBHS JJIs MPOSIBJICHUS] U PA3BUTHUSI CIOCOOHOCTEN U MHTEPECOB
peOeHka;

o chopMupoBaTh KellaHWE U YMEHUE YYUTHCS M HAa 3TOM OCHOBE 00ECIICUNTH
pa3BUTHE Y peOeHKA 4yBCTBA COOCTBEHHOT'O JIOCTOMHCTBA;

e MOTHMBHPOBATH UHTEPEC K 3HAHUAM U CAMOIIO3HAHUIO;
¢ 0Ka3aTh NOMOIIb B MPUOOPETEHUH OTIbITa OOIIEHUS M COTPYAHUYECTBA;
o c(opMupoBaTh NIEpBbIE HABBIKK TBOPYECTBA;

o o0ecrmeunTh JOCTATOYHO TIPOYHYIO Oa3uCHyK 0011e00pa3oBaTeIbHYIO
MOJITOTOBKY.



o oOecre4ynTh pPa3BUTHUE TEOPETUUYECKOTO MBIIUICHUS U BBICOKUN YPOBEHb
OOIIEKYJIbTYPHOTO Pa3BUTHUS;

I/I3yqune XMMHH B OCHOBHOI IIIKOJIE HanpasBJICHO:

* Ha OCBOEHHE Ba)KHEHIIIHNX 3HAHUNA 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XUMHU,
XUMHUYECKOMN CHMBOJIMKH,

* Ha OBJAJCHUE YMEHHUIMM HaONIONAaTh XUMHYECKHE SIBJICHUS, IPOBOAUTH
XUMHUYECKUN JKCIIEPUMEHT, NMPOU3BOIAUTH PACUYEThl HA OCHOBE XMMHMYECKHUX
(dbopMyI1 BEIECTB U ypaBHEHUN XUMUYECKUX PEaKIIUi;

° Ha  Pa3BUTHC ITO3HaBAaTCJIbHBIX HHTCPCCOB 141 HHTCIIJICKTYAJIbHBIX
CITOCOOHOCTEH B mponeccce IPOBCACHUA XHUMHYCCKOI'O OKCIICPHUMCHTA,
CaMOCTOATCIIBHOT'O HpH06peTeHI/IH 3HAHUM B COOTBETCTBUM C BO3HHKAOIMINMHN
KN3HCHHbBIMH HOTpe6HOCTSIMI/I;

¢* Ha BOCIIMTAHHMC OTHOIICHHA K XMMHH KaK K OJHOMY U3 Q)YHI[E[MGHT&HBHBIX
KOMITIOHCHTOB CCTCCTBO3HAHHA U 3JICMCHTY O6IH€‘1€JIOBC‘IGCKOﬁ KYJIbTYPHI;

* Ha IPUMCHCHHE TIOJYyYCHHBIX 3HAHUW HM YMEHUH I 0e30MmacHOro
WCIIOJIB30BaHUs BEIIECTB M MaTepHAIOB B OBITY, CEIIBCKOM XO3SHUCTBE M Ha
MIPOM3BOJICTBE, PEIICHUA TMPAKTUYECKUX 3a7ad B TOBCEIHEBHOM >KHU3HH,
NPEAYNPEKICHUS  SBJICHUM, HAHOCSIIMX Bpel 3J0pPOBbI0 4YEJIOBEKA W
OKPY’KAIOIIEH CpeLe.

33}13‘{]{[ U3Yy4YCHUHA XUMHUH.

o« @opMupoBaHME y yYalIMXCAd 3HAHMS OCHOB XUMHYECKOM HAYKH:
BaXKHEUIINX (PAKTOPOB, MOHATHI, XMMHUYECKUX 3aKOHOB M TEOpHUH, S3bIKa
HAyKH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa.

o Pa3zBuTHe yMeHuil HaOMIOAATH W OOBICHATH XHUMHYECKHE SIBJICHUS,
MPOUCXOJIAIINE B IPUPOJIE, JTAOOPATOPHUH, B TOBCETHEBHOM KU3HH.

o ®@opmHpoOBaHHME CHEUUATIBHBIX YMEHHU: oOpamarbcsi ¢ BELIECTBAMH,
BBINIOJIHATh HECJIOKHBIE DKCIEPUMEHTHI, COONIIOAAsT TPaBWIM TEXHUKHU
0e30MacHOCTH; TPaMOTHO NPUMEHSATh XMMHYECKUE 3HAHUS B OOUIEHUU C
IIPUPOJOHN U B IOBCEIHEBHOW KU3HU.

o PackppiTve I'yMaHUCTUYECKOW HANPABICHHOCTU XUMHH, €€ BO3PACTAIOLIEH
pOJIM B PEIICHHUU TJIABHBIX MPOOJIEM, CTOSIIUX MEepe]l YeTIOBEYECTBOM, U
BKJIaJ1a B HAYYHYIO KapTUHY MUpAa.

o Pa3BuTHe mMuHOCTH O00YYAIOUIMXCA: UX UHTEJUIEKTYalbHOE U HPABCTBEHHOE
COBEPILIEHCTBOBAHNE, (DOPMUPOBAHKNE Y HUX TYMAHUCTUUECKUX OTHOIICHHM
U DKOJIOTMYECKH 11eJIecO00pa3HOro MOBEJAEHUsT B OBITY M B MpOIECCe
TPYJOBOM IEATEIBHOCTH.



MecTto yueOHOro mpeaMera «XuMHsS» B y4eOHOM IJIaHE. HA W3YYCHHE
Kypca XuMuH B 8-9 kinaccax orBoauTca 68 4acos:

8 kiacc- 34 gaca (1 yac B Henenw);

9 knacc- 34 yaca (1 gaca B Hezeni0).

dopma o0ydeHHs: ypoUHasi.

Y4yeOHO-MeTOAUIECKHIT KOMILIEKC

IIporpamma

Jas yuurenst

Js o0yuaromumxcs

8 KJiacc

I.I'ap H.H. IIporpamma xypca
«Xumus». 8-9 kmaccel. I'ap H.H.
Pymsutuc I'.E. ®enpaman O.I.

2.Pabouas nporpamma o1
aBropctBoM ['apa H. H. ®I'OC.
XUMHUSL. [Ipeamernas  nuHUA
yuebnukoB I'. E. Pymsuruca, O.
I'. ®enpamana. 8-9 Kkmacchl.

[Ipocsenienue. 2013r.

1.Pym3utuc I'.E., ®enpaman O. T
XuMus: yuyeOHMK aJs 8 Kilacca.
®I'OC. IIpocsenienue. 2017r.

2. Pamenkuii A.M. «Xumus»
JTUIAKTHYECKUi MaTepuai. 8-9
KJIacchI6 OCOOHe IS yUUuTeNeH
0011e00pa3oBaTeIbHBIX
opraam3anuii/ A.M. Pagenkuii.
Suzn. — M.: [Ipocsemienue, 2014

1.Pym3utuc I'.E., ®enpaman O.
I'. Xumus: ydeOHUK ams 8
kiacca. ®I'OC. [Ipocenienue.
2017r.

2. Pymzutuc I'.E., ®enpaman O.
I'. Pabouas TeTpaap K y4eOHUKY
Xumus: 8 kinacc. PI'OC.
[Ipoceemienue. 2017r.

9 kaacce

1.T'ap H.H. Ilporpamma kypca
«Xumus». 8-9 knaccel. 'ap H.H.
Pymsutuc I'.E. ®enpaman O.I.

2.Pabouas mporpamMma IO/
aBropctBoM [I'apa H. H. ®I'OC.
Xnmus.  Ilpenmernas — auHUA
yuebHukoB I'. E. Pymsutuca, @.
I'. ®enpamana. 8-9 kuacchl.

[Ipocsemenue. 2013r.

1.Pynsutuc I'.E., ®enpaman @. I
Xumus: yueOHuK ans 9 kiacca.
®I'OC. IIpocsemenue. 2017r.

2. Pagenxuit A.M. «Xumus»
JTUIAKTHYeCKHA MaTepuai. 8-9
KIIacChIO ocoOue AMsl yuuTenen
00111600pa30BaTEIbHBIX
opranm3zanuii/ A.M. Pageuxwuii.
Suzn. — M.: [Ipoceemenne, 2014

1.Pyn3utuc I'.E., ®enpaman O.
I'. Xumus: yueOHUK ais 9
kiacca. ®I'OC. I[poceenieHue.
2017r.

2. Pymsutuc I'.E., ®enpaman .
I'. Pabouas TeTpazp K y4eOHUKY
Xumus: 9 ximace. PI'OC.
IIpoceemenue. 2017r.

LHugposrie o0pa3oBare/ibHbIC peCcypehl:

http://himege.ru/
http://pouchu.ru/

NogakodPE

http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/

http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi

spravochnik_dlya_podg/read_online.html?page=3

oo

9.

http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-

olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.
11.http://mirhim.ucoz.ru/index/khimija_8_3/0-41



http://himege.ru/

ILlmanupyemble pe3yabTaThl 0CBOCHUS YU4eOHOI0 MpeaMeTa
«XUMHUA»

JINYHOCTHBIMH YHuUBEpPCAJIBHBIMHA yqeﬁHLIMH I[eﬁCTBHHMH HN3Yy4YCHUA
npecamMcTa «XUMUSA» SBISIOTCS CIcaAyromue yMCHUA:

[TocTeneHHO BbICTpanBaTh COOCTBEHHOE LIETOCTHOE MUPOBO33PEHUE:

— O0CO3HaBaTb COBPCMCHHOC MHOF006paSI/Ie THUIIOB MUPOBO33PCHUA,
06HICCTBCHHBIX, PCINUTHO3HBIX, aTCUCTUYCCKUX, KYJIbTYPHBIX Tp&I[HLIHﬁ, KOTOPLIC
OIIPCACIIAIOT PA3HBIC 00BIACHCHUS IMPOUCXOAAIICTO B MUPC;

— ¢ y4€TOM 3TOr0 MHOT000pa3us MOCTEIIEHHO BhIPa0aThIBaTh CBOM COOCTBEHHBIC
OTBETHI HA OCHOBHBIE JKM3HEHHBIEC BOMPOCHI, KOTOPHIE CTABUT JIMUHBIN KU3HEHHBIN
OTIBIT;

— YUUTLCS IPU3HABATh IPOTUBOPCUUBOCTD U H€3aBCpHIéHHOCTB CBOHX B3IJI110B HAa
MUP, BOBMOKHOCTb UX U3MCHCHHUSI.

Y4YuThCs HCIOJIL30BaTh CBOU B3IJAbI HA MUP OJIA O0O0BSICHEHHUS Ppa3INYHBIX
CHTyaHHﬁ, peIICHNU BOSHUKAIOIINX HpO6J’I€M N U3BJICHCHUA ) KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOU MHTEPECHI, HAXOIUTh U U3y4aTh B YUEOHUKAX IO Pa3HBIM
npeaMeTaM mMaTepuan (M3 MaKCUMYyMa), UMEIOIIHUIA OTHOILIEHHUE K CBOUM
UHTEpECaM.

Hcrnonb30BaTh CBOM MHTEPECHI AJI BHIOOpA MHIUBUTyIbHONW 00pa30BaTeIbHON
TPaeKTOPHH, MOTECHIIMATBHOU OymyIiel mpodeccuu U COOTBETCTBYIOIIETO
poUILHOT0 00pPa30BaHMS.

[TpuoOpeTaTh ONBIT y4acTus B JiejaxX, MPUHOCSIIHUX TOJIb3Y JFOISIM.

Y4YuThCS CAMOCTOSTENILHO BHIOMPATH CTUIIH MIOBEICHMUS, IPUBBIYKH,
oOecrieunBaroIre 0e30MacHbIi 00pa3 KU3HU U COXPAHEHHUE 3/I0POBbsI — CBOETO, a
TaKke OJIM3KUX JIFOJICH U OKPYKAIOIIUX.

Y4UTBhCS CAMOCTOATENBHO MPOTUBOCTOSITH CUTYaLUSIM, IPOBOLUPYIOIIMM Ha
HOCTYIKH, KOTOPBIE YIPOXKAOT 0€30IaCHOCTH U 310POBBIO.

Bb16uparh nocTynKuy, HaleJIeHHbIE HA COXPAaHEHUE U OEPEXKHOE OTHOILICHHUE K
pUpoze, 0OCOOCHHO KUBOM, M30erast MPOTUBOMOJIOKHBIX MOCTYIKOB, TOCTEIIEHHO
y4ach U OCBaMBasi CTPATETUIO PALlMOHAIBHOTO MPUPOOTOIb30BAHUS.

Yuutbces yOekaaTh Ipyrux Jrojieid B HEOOXOAMMOCTH OBJIaJCHUS CTpaTeruen
PALMOHAIIBHOTO MPUPOIOTIOIB30BAHMS.

HMcnonab30BaTh SKOJIOTUUECKOE MBILIICHUE I B1>160pa CTpaTCrun COOCTBEHHOTO
IIOBCACHHA B KAYCCTBC OI[HOf/JI N3 ICHHOCTHBIX YCTAHOBOK.

Cpedcmeom pazeumuss TAYHOCTHBIX PE3yNbTAaTOB CIIyKaT yueOHBIH MaTepuai u
NPOAYKTUBHBIE 3aJ]aHKs yUeOHUKA, HAIICJICHHbIE HA 6-10 TUHUIO Pa3BUTHS —
YMEHUE OLICHUBATh NOBEACHUE YEJIOBEKA C TOUYKHU 3PEHUSI XHMHUUECKOM
0€30M1aCHOCTH 110 OTHOLIEHUIO K YEJIOBEKY U IIPUPOJIE.



Y évinycknuxa o6yoym cpopmuposanii:
Yuawuiica nayuumca: ¢+ 00bsCHATH CyTh XUMUUYECKHUX MTPOLIECCOB U UX
MPUHIIUITHATBHOE OTJINYUE OT (PUINYECKUX;

¢ Ha3bIBATb IIPHU3HAKHU U YCIIOBHA IIPOTCKAHUA XUMHWYCCKUX peaKHHﬁ;

* YCTaHABJIMBATh MPUHAIJICKHOCTh XUMHUYECKON PEaKIIMU K ONPEeACIEHHOMY THITY
10 OJTHOMY U3 KJIaCCU(PUKAITMOHHBIX MPU3HAKOB: 1) IO YUCITY U COCTaBY
MCXOJ/IHBIX BEILIECTB U MPOJYKTOB PEAKIIUU (PEAKIIUU COCAMHEHNUS, PA3JIOKEHUS,
3aMeIIeHHsI 1 00MEHa); 2) TI0 BBIJICJICHUIO WU TIOTJIONMIEHUIO TETIOTHI (PEeaKITuu
HK30TEPMUYECKHUE U IHAOTEPMHUUECKHUE); 3) IO UBMEHEHUIO CTENIEHEW OKUCIICHUS
XUMHUUYECKHUX IJIEMEHTOB (peaklMK OKUCIUTEIbHO-BOCCTAHOBUTENBHEIE); 4) 110
o0paTuMoCTH mpoliecca (peakiuu 00paTuMbie 1 HEOOPATUMBIE);

¢ Ha3bIBATh CI)aKTopBI, BJIMAIOOIMC HAa CKOPOCTb XUMHNYCCKHX peaKum”I;
¢ Ha3bIBAaThb (baKTOpBI, BJIMAIOIINC HA CMCHICHUC XUMHUYCCKOI'O PaBHOBCCHA,

* COCTABJISATh YPABHEHHUS JIEKTPOJIUTHUECKON AUCCOIMALIMN KUCIOT, ET0YEH,
COJICH; MOJIHBIE ¥ COKpAIIEHHBIE HOHHBIE YPABHEHUSI PEaKINil 0OOMEHa; ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU;

* POTHO3UPOBATH MPOIYKTHI XUMUUYECKUX peakiuii o hopmyaam/Ha3BaHUAM
MCXOJTHBIX BEILIECTB; OMPEACNIATh UCXOIHbIE BEIIECTBA MO (popMyIaM/Ha3BaHUSIM
MPOJYKTOB pPEaKIINH;

* COCTABJISITh YPABHEHUS PEAKIIUM, COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH
(«11emoukey ) MpeBpalleHNl HEOPTaHUUECKUX BEIECTB Pa3IMYHBIX KJIACCOB;

® BBISIBJISITH B ITPOLIECCE DKCIICPUMCHTA ITPU3HAKHU, CBUACTCIILCTBYIOIIUE O
IMPOTCKAHUHU XUMHYECKOM PCaKInu;

* IPUTOTOBJISATH PACTBOPHI C ONPEIETEHHON MACCOBOM NOJIENH PACTBOPEHHOTO
BELIECTBA;

* OIIPCACILATD XapaKTCP CPCAbl BOAHBIX pACTBOPOB KUCJIIOT U IHGJ'IO“IGI?I I10
HN3MCHCHHUIO OKPACKH MHAHUKATOPOB,

* IPOBOJIUTH KAYECTBEHHBIE PEAKIINH, MOATBEPKAAIOIINE HATMYUE B BOJHBIX
pPacTBOpAX BEIIECTB OTACIbHBIX KATUOHOB U AHUOHOB.

* ONPEAENATh MPUHAIEKHOCTh HEOPTAHUYECKUX BEIIECTB K OJHOMY U3
M3YYEHHBIX KJIACCOB/TPYIII: METAJUThl U HEMETAIUIbI, OKCHJIbI, OCHOBAHUS,
KHCJIOTBI, COJIN;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;
* ONPEACNATh BAJIEHTHOCTD U CTENIEHb OKUCIJICHUS DJIEMEHTOB B BEIIIECTBAX;

* COCTaBJIATH (POPMYIIBI HEOPTraHUYECKUX COCTUHEHUM MO BaJICHTHOCTSM U
CTEIEHSIM OKHCIICHUSI DJIEMEHTOB, a TaK)Ke 3apsigaM HOHOB, YKa3aHHBIM B TaOJIUIIC
pacTBOPUMOCTU KUCIIOT, OCHOBAaHHUH U COJIEH;



* O0BSACHATH 3dKOHOMCPHOCTHU U3MCHCHUSA (I)I/IBI/I‘-IGCKI/IX 1 XUMHUYECKUX CBOMCTB
IIPOCTBIX BCIICCTB (MeTaJIJIOB 141 HGMGT&J’IJ’IOB) M UX BBICHINX OKCHIOB,
06p&30BaHHI>IX QJICMCHTAMH BTOPOT'O U TPETHCI'O IICPHUOI0B,

* Ha3bIBaTh OOIIME XUMHUUECKHE CBOMCTBA, XapaKTEePHBIE JJIsS TPYII OKCUJIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

¢ Ha3bIBaThb O6I[II/I€ XUMHUYCCKHC CBOﬁCTBa, XAPAKTCPHBIC OJIA KaXXKI0I'0 U3 KJIACCOB
HCOPTraHNYCCKUX BCIICCTB: KHUCIIOT, OCHOBaHI/If/'I, coneﬁ;

* IPUBOJIUTH IPUMEPHI PEAKIIUIA, TOATBEPAKAAIOIINX XUMUYECKUE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUU U COJIEH;

* onpeaciiTh BEMCCTBO-OKHUCIIUTCIIb U BECIICCTBO-BOCCTAHOBUTCIIL B
OKHCJIUTCIbHO-BOCCTAHOBUTCIILHBIX PCAKIIUAX

* COCTaBIISATh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN OanaHC (151 U3y4YEHHBIX
peaxinii) Mo NpeI0KEHHBIM CXEMaM PEaKIUi;

¢ IIPOBOIUTDH na6opaTopHI>Ie OIIBITHI, ITIOATBCPIKAAOIINC XUMHYCCKHUC CBOMCTBA
OCHOBHBIX KJIACCOB HCOPTaHHMYCCKHX BCILICCTB,

¢ IIPOBOOUTDH Ha60paT0pHI>Ie OIIBITHI IIO ITOJIYYCHHIO CO6I/IpaHI/IIO I‘33006pa3HLIX
BCIICCTB: BOAOpOAa, KHUCJIOPOda, YITICKUCIIOIO ra3da, aMMHaKa, COCTABJIATD
YPaBHCHHUSA COOTBCTCTBYIOIIHNX peaKHHﬁ.

Yuamuﬁwl noJjiyium 603MOHCHOCH b HAydumsbcsa: * COCTABJIATb MOJICKYJLIPHBIC U
IMOJIHBIC HOHHBIC YPAaBHCHUS 110 COKpaH_[éHHBIM HOHHBIM YPAaBHCHUAM;

* IPUBOJIUTH IPUMEPHI PEAKLIMI, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U
MEKly OCHOBHBIMH KJIACCAMU HEOPTaHUYECKNX BEIIECTB;

* POTHO3UPOBATH PE3YJIbTATHI BO3JAECHCTBUS Pa3IMUHBIX (PaKTOPOB HA U3MEHEHUE
CKOPOCTH XMMUYECKOU PEaKLUU;

* IPOTHO3UPOBATH PE3YJILTATHI BO3JICHCTBUSI PA3IMYHBIX (DAKTOPOB HA CMEIICHHE
XUMHUYECKOTO PABHOBECHSI.

* IPOTHO3MPOBATh XMMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE MX COCTaBa U
CTPOCHHUS

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA IIPOSBIIATh OKUCITUTEIBHBIC HITH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUYETOM CTENIEHEW OKUCIIEHUS DJIEMEHTOB,
BXOJIAIIHUX B €0 COCTaB;

* BBIAIBJISITH CYIICCTBOBAHHC FeHETUYECKON B3aMMOCBSI3HU MCKIY BCUICCTBAMHU B
pAay: MPOCTOC BEIICCTBO — OKCHUJ] — T'MAPOKCHA — COJIb;

* XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM
KHUCIIOT;

* IPUBOJUTH IPUMEPHI YPABHEHUM PEAKIIMi, JIeKAIIUX B OCHOBE MPOMBIIILIIEHHBIX
CIIOCOOOB MOJYYEHUs] aMMHUaKa, CEPHOM KUCIIOThI, YyTyHa U CTAJIU;



* OMUCHIBAThH (PU3UYECKUE M XUMHUECKHE MPOIIECCHI, SIBIISIOIINECS YaCThIO
KpYTroBOPOTa BEIIECTB B MIPUPO/IE;

¢ OPTaHHU30BbLIBATDH, ITPOBOAUTL YYCHHUYCCKHC IIPOCKTHI 110 UCCIICIOBAHUTIO CBOMCTB
BCIICCTB, UMCIOIIHUX BAKHOC ITPAKTUYCCKOC 3HAYCHUC.

MeTtanpeamMeTHbie pe3yJabTaThl
PeryasiTUBHbIE YHHBepcaJbHbIE YUyeOHbIe 1eiicTBUS
MeTanpeaMeTHBIMH PE3yJIbTaTaMH U3YUEHUS Kypca « XUMHUS» SIBIISETCS
dbopMupoBaHrEe yHUBEpPCATbHBIX yueOHBIX nericTBuit (YVY ).

BbInyCKHUK HAYYHTCS:

- CamocTosITensHO OOHAPYKUBATh U POPMYIHPOBATH YIEOHYIO TPOOIEMY,
OTPENIEIIATh 1e/Ib YUeOHOMU JeATeIbHOCTU, BHIOUPATh TEMY paboThl
- BeigBurats Bepcun perieHus mpooieMbl, 0CO3HaBaTh KOHEUHBIN pe3yIbTarT,
BBIOMpATh U3 MPEAJIOKEHHBIX U ICKAaTh CAMOCTOSITENTFHO CPEICTBA JOCTHUKCHHUS
LEJIH.
- CocTaBisaTh (MHAMBUAYAIbHO WIH B TPYIIIE) IJIaH PEIICHUs IPOOIIEMBI
(BBITIOJIHEHUS IPOEKTA).
- Paborast mo mnany, cBEpsATh CBOU ACUCTBUS C LENbIO U, TP HEOOXOIUMOCTH,
UCIPABIIATH OLIMOKU CAMOCTOSITEIBHO.
- B nmuanore ¢ yunurtenem COBEpIIEHCTBOBATh CAMOCTOSATEIBHO BEIPAOOTaHHBIE
KPUTEPUU OLIEHKH

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
BbINyCKHMK HAYYHTCH:
AHanuM3upoBaTh, CPAaBHUBATH, KIIACCUPUIIMPOBATH U 0000IIATH MOHATHUS:

- IaBaTh OIpe/IeTICHUE MOHATUSAM Ha OCHOBE M3YYCHHOTO Ha Pa3TUIHBIX
npeaMeTax yueOHOro MaTepHana;

- OCYILIECTBIIATH JJOTHUYECKYIO ONIEPALINIO YCTAHOBICHUS POJI0-BUIOBBIX
OTHOIIICHUH;

- 000011aTh TOHATHS — OCYIIECTBIIATH JOTHUECKYIO OTIEPaIlHIO TIepeXoia OT
MOHITHS C MEHBIIUM 00HEMOM K MOHSITHIO C OOJIBIIIUM 00BEMOM.

CTpouTh TOTUUECKOE PACCYKICHHE, BKIIIOUAIOUIEE YCTAHOBIECHNUE MPUUYUHHO-
CJICACTBEHHBIX CBS3EH.

Co3znaBath MOJIENH C BBIJICJICHHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA,
peo0pa3oBbIBATH MOJICIIN C TIEJIBIO BBISIBIICHUS OOIINUX 3aKOHOB, OTIPEIEISIONINX
JIAHHYIO MIPEIMETHYIO 00J1acTh.

[IpeacraBnsaTh HHPOPMALIMIO B BUJE KOHCIIEKTOB, Ta0JIHUII, CXeM, rpauKOB.

[IpeobpazoBbiBaTh HHGOPMAIIUIO U3 OJHOTO BHUJIA B APYTOM U BRIOMPATH YI0OHYIO
1t ce0st popMmy pukcanmu u npeacTaBiaeHus nHbopmanuu. [IpeacraBiaste
uH(OpPMAIMIO B ONTUMAIBHON opMe B 3aBUCUMOCTH OT ajpecara.

[ToHnmas MO3MLKIO IPYTOTO, pa3inyaTh B €ro peyu: MHEHUE (TOUKY 3peHUs),
JIOKA3aTeNIbCTBO (apryMeHThI), (DaKThl; TUTIOTE3bI, aKCHOMBI, TeOpUH. J[J1s 3TOTO



CaMOCTOATCIIbHO UCIIOJIb30BATh PA3JIMIHBIC BUAbI YTCHHA (I/I3yqafomee,
IIPOCMOTPOBOC, OBHAKOMHUTCIILHOC, HOI/ICKOBOC), IMPUCMBI CIIYIIaHHUA.

Camomy co3iaBaTh UICTOYHUKH WH(POPMAIIMHU pa3HOTO THUIIA U JIJIsT PA3HBIX
ayJIMTOPHA, COOJII01aTh MH(POPMAIIMOHHYIO THTUEHY M IPaBHIa HHOOPMAIMOHHOU
0€30MaCHOCTH.

YMeETh UCII0IB30BATh KOMIIBIOTEPHBIE 1 KOMMYHHMKAIIMOHHBIE TEXHOJIOTUH KaK
MHCTPYMEHT JUIsl TOCTUKEHUS CBOUX IieJIel. YMETh BBIOMpATh a/IcKBaTHBIE 3aaue
WHCTPYMEHTAJIbHBIE IIPOTPAMMHO-ANIIAPATHBIE CPEICTBA U CEPBHUCHI.

Cpeocmeom ghopmuposarus o3HaBaTeNbHBIX Y Y] cioykaT ydeOHbIN MaTepuan u
MPOJYKTUBHBIC 3a/1aHUs1 yUeOHUKA, HalleJICHHbIC HA 1—4-11 TMHUU pa3BUTHSL:

- 0CO3HaHue poJin BemiecTB (1-51 TMHUS pa3BUTHUA);

- PaCCMOTPEHHE XUMHUYECKUX MPOIIECCOB (2-51 IUHUS PA3BUTHUA);

- HCTIOJIb30BAHNE XUMUYECKUX 3HAHUW B OBITY (3-51 IMHUS Pa3BUTHS);

- 00BACHEHUE MHUPA C TOUKHU 3PEHUS XUMUHU (4-51 TUHUS pa3BUTHS);

- OBJIaJICHUE OCHOBAaMH METOJIOB €CTECTBO3HAHMS (6-51 TUHUS Pa3BUTHS).
KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA
BbIyCKHMK HAYYHTCH:

CaMoCTOSATEIbHO OPraHU30BbIBAaTh YUEOHOE B3aUMO/ICHCTBUE B TPYIIIE
(ompenensTh 00IIKE 1eNIH, PaclpelesTh pOJid, 10TOBAPUBATHCS IPYT C IPYTOM U
T.J.).
CpeactBoM (popMUpPOBaHUS KOMMYHUKATUBHBIX Y'Y J] cily:KaT TEXHOJIOTUS
npoOJieMHOTro auanora (MoOyX a0l ¥ MOABOAIINNA TUAJIOT) U padoTa B
MaJbIX Tpynnax, a Tak’Ke UCIO0JIb30BAaHUE Ha YPOKaX 3JIEMEHTOB TEXHOJIOTUHU
MPOJYKTUBHOTO YTEHHUSI.

®opmuposanue UKT-komnereHTHOCTH 00y4YarOIIMXCH

Oopamenue ¢ ycrpoiicreamu UKT

BbInyCKHMK HAYYHTCH:

* NPaBWIbHO BKJIKOYAThb U BbIKIOYaTh ycrpoucrBa WKT, Bxoaute B
OTNEpaliOHHYI0 CHCTEMY M 3aBepliaTh pabdoTy C HEW, BBINOJHIATH 0a30BbIe
NEHCTBUS C HKpaHHBIMU 00BbEKTaMH (IEepeMeIeHIe Kypcopa, BbIACIICHUE, MPSIMOE
NepeEMEIICHNE, 3aTIOMMHAHUE U BBIPE3AHUE);

* BBIBOAUTHL HH(pOpMaANMIO Ha Oymary, MpaBWIBHO oOOpamarbes ¢
pPacXoJHBIMH MaTepHUaIaMu;

* coOmronath TpeOOBaHUSI TEXHUKH 0€30MaCHOCTH, TUTHEHBI, JpPrOHOMUKH U
pecypcocoepexkenuss mipu  padbore ¢ ycrporctBamu WKT, B yacTHOCTH
YUUTBHIBAIONINE CTIELU(PUKY paOOThI C pa3IMYHBIMUA SKPAHAMHU.

Buinycknuk nonyuum 803mMo4#cHOCMb HAYUUMBCAL:

* 0CO3HABAMb U UCNONL306AMb 8 NPAKMUYECKOU 0esimelbHOCMU OCHOBHbIE
ncuxonocuyecKue 0CoOeHHOCmMU 80CNPUSMUS UHDOPMAYUU YeTIOBEKOM.

IHouck u opranu3anusi XpaHeHust *HPOPMALUH

BbInyCKHMK HAYYHTCH:



* WCIONB30BaTh pa3lIWyHbie NMpUEMBI movcka mHpopmarmu B MHTEpHETE,
MIOMCKOBBIE  CEPBUCHI, CTPOWTH 3alpoChl [UIsl TOHWCKa WHpoOpMamuu U
aHAIIM3UPOBATH PE3YJIbTATHI TOMCKA,;

* UCIONB30BaTh MPUEMBI TMOUCKAa HH(POpPMAIMM HAa TEPCOHAIHLHOM
KOMIIBIOTEpE, B WH(MOPMANMOHHOW Cpele YUYPEKIACHHS U B 00pa3oBaTEIHHOM
IIPOCTPAHCTBE;

* WCIOJB30BaTh pa3MYHbIE OMOIMOTEYHBIC, B TOM YHUCIIE DJICKTPOHHEIE,
KaTaJIOTH JJIsl IOUCKA HEOOXOIMMBIX KHUT

* uckaTh WHGOPMAIMIO B pa3IWYHBIX 0a3ax [aHHBIX, CO37aBaTh U
3aMmoHATH 0a3bl TaHHBIX, B YACTHOCTH MCIIOIL30BATh PA3INIHBIC ONPEICTUTEIH;

* (dopMupoBaTh COOCTBEHHOE WH(GOPMALMOHHOE MPOCTPAHCTBO: CO3AaBaTh
CHUCTEMBI TIAIIOK W pa3MelniaTh B HUX HYXHbICE HH(POPMAIMOHHBIC WCTOYHHKH,
pa3smemath nHpopmaruio B IHTEpHETE.

Boinyckuux nonyuum 803mMoiACHOCMb HAYYUMbCAL:

* €030a8amb U 3aNOIHAMb PA3IUUHbIE ONpeOeTUment,

* UCNONBL306AMb PA3IUYHbIE NPUEMBL NOUCKA UHGopMayuu 8 Hnmepreme 6
xXo0e yuebHOU 0esimenbHOCHU.

OcCHOBBI Y4eOHO-HCCJIEI0BATEIBLCKOH U MPOEKTHOM 1eATeIbHOCTH

BbInyCKHUK HAYYUTCH:

* IJJAHUPOBATh W BBIMOJHATH Y4EOHOE WCCIIEIOBAaHUE M YYCOHBIN MPOEKT,
UCITOJIB3YsI 000PYAOBaHUE, MOJICTTH, METOJIBI M TIPUEMBI, aJICKBAaTHBIE HCCIIEyEeMON
npoOieme;

* pacmo3HaBaTh W CTaBUTh BOIPOCHI, OTBETHI HAa KOTOpPHIE MOTYT OBITh
MOJIYYCHBI ITyTEM HAYYHOTO HWCCIEAOBaHUSA, OTOWMpaTh aJCKBATHBIE METOJIbBI
uccienoBanusi, PopMyJIUpPOBATH BHITEKAIOIINE U3 UCCIICIOBAHUS BHIBOIBI;

* WCIOJB30BaTh TaKWe€ OWOJOTHYECKHE METOIbl M TMPUEMBI, KOTOPHIE
MO3BOJISIIOT JOCTUYb TTOCTABJICHHBIC 11U 3aJaUH.

* WCIOJB30BaTh TAaKUE ECTECTBEHHO-HAYYHbIE METOIbl W NPUEMBI, Kak
HAOJIOZICHUE, TIOCTAaHOBKA TMPOOJIEMbI, BBIJIBIDKEHUE «XOPOIIEH THIOTE3bD»,
DKCIIEPUMEHT, MOJICIMPOBAHUE, MCIOJIb30BaHUE MATEMAaTUYECKUX MOJIEIIEH,
TeopeTnuueckoe  OOOCHOBaHWE,  YCTAHOBJIEHHUE  TPaHUI]  MPUMEHUMOCTU
MOJIEITN/TEOPUH;

* SICHO, JIOTHYHO ¥ TOYHO HM3J1araTb CBOIO TOYKY 3PCHHUSI.

* ommuaTh (HaKTBl OT CYXKJICHWH, MHEHHMH H OIICHOK, KPUTHYCCKH
OTHOCHUTBCS K CYXKIACHUSAM, MHEHUSM, OIICHKAaM, PEKOHCTPYHUPOBATh KX OCHOBAHUS;

* BHJICTh W KOMMCHTHPOBATh CBSI3b HAYYHOTO 3HAHUS M IIEHHOCTHBIX
YCTAaHOBOK, MOPAIBbHBIX CYXICHUM TIPH TOJYyYECHHUH, PACIPOCTPAHCHUH U
MPUMEHEHUU HAYYHOTO 3HAHMS.

Buvinyckuux nonyuum 603Mo#CHOCMb HAYYUNBCAL:

* CAMOCMOSAMENbHO 3A0yMbléamb, NIAHUPOBAMb U BbINOJHAMb YYeOHOoe
uccieoosanue, yeOuvlli U COYyUanIbHblll NPOEKm;

* UCNONB308aMb 002A0KY, 03apeHue, UHMYUYUIO,



* ucnonv3osams OuonocUYEcKUe Memoobl U NPUEMbL, 0N OOCHUNCEHUS]
NOCMABNIEHHbIX Yeell U 3a0ay,

* UCNONBL306AMb  HEKOMOpble NPUEMBL  HAYYHO20  NO3HAHUS — MUpA:
yenocmuoe omoopadiceHue mMupa, 00paAsHOCMb, OpeaHu4ecKkoe eOUHCmMeo oobule2o,
0C00eHH020 (MUNUYHO20) U eOUHUYHO2O0, OPUSUHATILHOCHIb,

* YeNeHanpasieHHo U OCO3HAHHO pPA38UBAMb C80U KOMMYHUKAMUBHbLE
CHOCOOHOCMU, 0CBAUBAMb HOBbIE HAYUHblE NOHAMUSL U MEPMUHDL;

* 0CO3HABAMb CB010 OMBEMCMBEHHOCMb 3d 00CMOBEPHOCHb NOJIYUEHHBIX
3HAHULL, 30 KAYeCmaE0 8bINOJHEHHO20 NPOEKmA.

Hpe)IMeTHI)Ie PeE3YJIbTAThI

- DopMHUpPOBAHKE NTEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX IIPEICTABICHUN O
BEILECTBAX, UX IIPEBPAILCHMIX U TPAKTUYECKOM IPUMEHEHUH; OBJIAJICHUE
NOHATUIHBIM aNllapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUHU;

- Oco3HaHue 0OBEKTUBHO 3HAUMMOCTH OCHOB XMMHUECKON HayKH Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMHUECKHUX MTPEBPAILCHUN OPraHUYECKUX U
HEOPTraHWYECKUX BEUIECTB KaK OCHOBBI MHOTHUX SIBJICHUI )KMBOW U HEXUBOI
IPUPOJIbI; YIiTyOJeHUe MPeACTaBIEHUIN O MaTepUaIbHOM €AMHCTBE MUPA;

- OBJ1aJIecHHE OCHOBAaMU XMMHYECKOW rPaMOTHOCTHU: CITIOCOOHOCTBIO
aHAJIM3UPOBAaTh U OOBEKTUBHO OLICHUBATh KU3HEHHBIE CUTYAIIMH, CBSI3aHHBIE C
XUMUEHN, HaBbIKaMU 0€3011acHOTO 00paIleHus C BEIIECTBAMU, UCIIOJIb3yEMbIMHU B
MOBCEIHEBHOM )KM3HU; YMEHUEM aHAIM3UPOBATh U INIAHUPOBATH SKOJIOTHYECKU
0e30macHOe MOBEJECHUE B LENAX cOepEeKEHUS 30POBbSI U OKPYKAIOIIEH Cpebl;

- ®opMHUpPOBAHKNE YMEHUIN YCTAHABIMBATD CBSA3M MEXY pEaIbHO HA0JI01aeMbIMU
XUMHUYECKUMH SBJICHUSIMHU U POLECCAMU, IPOUCXOISIIUMHA B MUKPOMUPE,
OOBSICHATH MPUYMHBI MHOI000pa3us BELIECTB, 3aBUCUMOCTb UX CBOIMCTB OT
COCTaBa U CTPOEHMS, & TAK)KE 3aBUCHUMOCTb IPUMEHEHUS BEILIECTB OT UX CBOMCTB;
- [IpnoOpeTeHus onbITa UCTIONH30BAHUSI PA3TUYHBIX METO/IOB U3yUEHUS BEIIECTB;
HAOJII0ICHUS 32 UX IPEBPALECHUSIMH MPU MPOBEACHUN HECIOKHBIX XUMUUYECKIX
HKCIIEPUMEHTOB C UCTOJIb30BaHUEM JIA0OPATOPHOTO 0OOPYI0BAHUS U IPUOOPOB;
- YMeHMe OKa3bIBaTh NEPBYIO OMOILb IIPU OTPABIEHUAX, 0KOTaX U IPYTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIaADOPATOPHBIM 000PYI0BAHUEM;

- OBnajieHue npueMamMu padboThl ¢ HHPOpMaLIMEd XUMUYECKOTO COJIEP KaHMS,
IpeCTaBICHHON B pa3Ho ¢opMe (B B TEKCTa, (popmyl, rpaduKoB, TAOTUUHBIX
JAHHBIX, cxeM, Gororpaduii u ap.)

- Co3ganue OCHOBBI 1151 (DOPMUPOBAHMS HHTEPECA K PACHIUPEHUIO U YTITYOJICHHIO
XUMUYECKUX 3HAHUW U BBIOOpA XMMHUH KaK MPOQUILHOrO NpeIMeTa MpHu Nepexoie
Ha CTYNEHb CpeAHero (MOJHOT0) 001Iero o0pa3oBaHus, a B JajbHEHIIEM U B
KauecTBe chepbl CBOE MPohecCUOHATBHOU EATeTLHOCTH,

- @opMUpPOBAHUE MTPEICTABICHUN O 3HAUEHUN XMMUYECKON HAYKU B PEILICHUU
COBPEMEHHBIX 3KOJIOTUYECKUX MPOOIIeM, B TOM YHCIIE B IPEIOTBPAILICHUN
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.



8 kiaacc

Yuawuiica nayuumea:

e HA3bl6amb V3YYCHHBIC BELIECTBA M0 «TPUBHUAIBHOW» WM MEXKIyHAPOIHOU
HOMEHKJIATYpE;

e onpeodenAamy’ BAICHTHOCTh U CTEICHb OKUCICHUS XUMUUYECKUX DJIEMEHTOB,
TUN XUMHYECKON CBSA3M B COCAUHEHUSIX, MPUHAJJICKHOCTh BELIECTB K
Pa3JIMYHBIM KJIacCaM OPTraHUYECKUX COCIMHEHUN;

o Xapakmepu30éamu. SIEMECHTbl MAJIBIX IEPUOJOB IO HX IOJIOKEHHUIO B
nepuoauueckor cucreme J.JM.Menneneesa; CTpoeHHE U XUMHUUYECKHE
CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCTMHEHU;

o 00BACHAMD 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS;
IPUPOAY XMMUYECKOH CBSA3M (MOHHOM, KOBAJIEHTHOW, METAJNIMYECKOM ); POJIb
XUMUU B (GOPMHPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa, B MPAKTUUECKON JIEATEIILHOCTH JIFOJCH U CaMOro YYEHHUKa

e NP060OUmMB CAMOCTOSITCIIBHBIA ~ TMOUCK  XUMHUYECKOM uHPOpMalMK ¢
HCIIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB (HAYUHO-TIOMYJSPHBIX W3JIaHUMA,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HUCHOJIb30BaTh
KOMIIBIOTEPHBIC TEXHOJIOTUU JUIsi OOpabOTKU U TMepefayd XUMHUYECKOU
uH(MOpMAIUU U €€ MPEJICTABICHUS B Pa3IUYHBIX (OpMax.

Hcnonb30BaTh NpuoOpeTeHHbIC 3HAHUS M YMEHHUSI B NPAKTHYECKOM
NeSITeJIbHOCTH U MOBCEIHEBHOM "KU3HU J1JIA:
0e30macHOro 00paIleHus ¢ BEIIECTBAMH U MaTepuajaMu;
HKOJIOTHYECKU TPAMOTHOTO MOBEJAEHHUS B OKPYKAIOIIEH Cpeae;
OLICHKH BIIMSHUS XMMHUYECKOTO 3arpsi3HEHUS] OKPYXKAIOIIEH cpelbl HA OPraHU3M
YeJI0BEKa;
KPUTHUYECKOHN OIIEHKH MH(OPMAIIH O BEIIECTBAX, UCTIOJIB3YEMbIX B OBITY;
MIPUTOTOBJICHUSI PACTBOPOB 33/IaHHOM KOHIIEHTPAIIUH.

Yuawuiica nonyuum eozmosricnocms nayuumaocs:

eIrpaMOTHO OOpamiaThcs ¢ BEIIECTBAMHU B IIOBCEIHEBHOM KU3HMU;

®0CO3HABaTh  HEOOXOJMMOCTh  COOJIOJNICHHWS  MPAaBUI  SKOJOTHYCCKH
0e30MacHOro MOBEJICHUS B OKpPY>KaIOIIE MPUPOTHOHN CPelE;

®[IOHUMATh CMBICI W HEOOXOJAMMOCTH COOJIIOJCHHSI  TPEAIUCaHUH,
MpeaIaracMbIX B WHCTPYKIUSAX 0 WCIOJB30BAaHUIO JICKAPCTB, CPEJICTB OBITOBOM
XUMHH | JIP.;

®IICTIOJIB30BATh  NMPHUOOPETECHHBIE  KIIOYEBBIC  KOMIIETCHTHOCTH  IIPH
BBITIOJIHGHUN HCCIIEIOBATEILCKUX TPOEKTOB MO0 H3YYEHHUIO CBOMCTB, CIOCOOOB
MOJIYYCHUS ¥ PACTIO3HABAHUS BEIIECTB;

®pa3BMBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, HCIIOJIB3YsS CpEICTBa
YCTHOTO W THCBMEHHOTO OOIICHHMS, MPOSBIATH TOTOBHOCTh K YBOKCHHIO WHOU
TOYKH 3PEHUS TIPH 0OCYKJIECHNUN PE3YJIbTATOB BBHIITOJTHEHHOW PabOThI;

®00BCKTUBHO OIICHMBATh HMH(POPMAIUIO O BEHIECTBAX M XHMHYECKUX



mporeccax, KPUTHYECKH OTHOCUTHCA K  TICEBAOHAay4YHOUW uH(Opmaiuwy,
HEJI00POCOBECTHOM peKiiame, Kacarolencst HCII0JIb30BaHMs Pa3IMYHBIX BEIIECTB.

®0CO3HABaTh 3HAYCHHE TEOPETUYECKUX 3HAHUM UISI  MPAKTHYECKOU
JIeSITeIbHOCTH YEJIOBEKA;

®OIUCHIBATh M3YyYCHHBIE OOBEKTHI KaK CHCTEMbl, TPUMEHSS JIOTHKY
CHCTEMHOTI'0 aHAJIN3A;

S®IPUMECHATHh 3HAHUS O 3aKOHOMEPHOCTSAX [MEPHOJIMYECKON CHUCTEMBI
XUMHUYECKUX JJIEMEHTOB JIsi OOBSICHEHUS] M TIPEABUICHUSI CBOMCTB KOHKPETHBIX
BCIIECTB;

epa3BUBaTh MHMOPMAIMOHHYIO KOMIIETEHTHOCTh IOCPEJACTBOM YITyOJIeHUS
3HAaHUW 00 MCTOPUU CTAHOBJIECHUS XUMHUYECKOW HAyKH, €€ OCHOBHBIX MOHSITHUH,
MEPUOIMYECKOr0 3aKOHA KaK OJTHOTO U3 BAXXHEHIIMX 3aKOHOB MPUPO/IBI, & TAKKE O
COBPEMEHHBIX JOCTHKECHUAX HAYKH U TEXHUKH.

9 kiace

Buinycknuk nayuumca:
3HATH / IOHUMATH
XUMUYECKYI0 CUMBOSIUKY . 3HAKU XUMUYECKUX 3JIEMEHTOB, (OPMYJIbI XUMHUUECKHUX
BEILIECTB U YPABHEHUS XUMUYECKUX PEAKIINI;
SaiiCHellue XUuMuyecKue NOHAMUA. XUMAYECKUM DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJSIpHas MaccChl, HOH, XHMHYECKas CBS3b,
BEII[ECTBO, KJIacCU(PHUKAIMA BEUIECTB, MOJb, MOJISIPHAST Macca, MOJSPHBIA 00BEM,
XUMUYECKas peakilus, KiIacCU(UKAIUs PEaKluid, SJICKTPOJIUT W HEIJIEKTPOJIUT,
ANEKTPOJIUTHUYECKAsT AUCCOLMALINS, OKUCIUTENIb U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHUE;
OCHOG6HblE 3AKOHbl XUMUU. COXPAHECHHS] MACChl BEILECTB, ITOCTOSHCTBA COCTaBa,
MEPUOIMYECKUI 3aKOH,;
yMETh
HA3b16aMb:XVUMUYECKHE 3JIEMEHTHI, COEIMHEHUS U3YUEHHBIX KIIACCOB;
00vacHAmMb: GU3NUECKUI CMBICI aTOMHOTO (TMOPSAKOBOT0) HOMEpPa XMMUYECKOTO
AJIEMEHTa, HOMEPOB TPYIIBI U MEPUOJA, K KOTOPBIM 3JEMEHT MPUHAJJIEKUT B
nepuoanueckou cucreme .M. MenaeneeBa; 3aKOHOMEPHOCTA U3MEHEHUS CBOMCTB
AJIEMEHTOB B MpeleNlax MajblX MEePUOJOB U TJIABHBIX MOATrPYIIL, CYUIHOCTb
peaKIuii HOHHOTO 0OMEHa;
Xapakmepu306amos: XUMUYECKHUE JIIEMEHTHI (OT BOJOPOJA 10 KAJIbIUs1) HA OCHOBE
X TOJNIOXKeHUs B mepuonnueckon cucteme JI.M.MenneneeBa u ocobGeHHOCTEH
CTPOEHUS UX aTOMOB; CBSI3b MEXK/y COCTaBOM, CTPOCHHEM M CBOMCTBAMHU BEILIECTB;
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;
onpedenamsp: COCTaB BEIIECTB MO UX (opMmysaMm, NPUHAIIEKHOCTh BEIIECTB K
OTPEIETICHHOMY KJIaCCy COEMHEHUH, TUIIbl XUMUYECKUX PEAKIINil, BaJICHTHOCTb U
CTENEHb OKHUCJEHHMS DJIEMEHTa B COCAUHEHUSX, THUI XUMHUYECKOM CBSI3H B
COEJIMHEHHUSX, BOBMOKHOCTb MPOTEKAHUS PEAKIIM HOHHOTO OOMEHA;
cocmagnams: GOpMyabl HEOPTaHUYECKUX COENMHEHUN M3YyUYEHHBIX KIIACCOB;
CXEMBbl CTPOEHHUSI aTOMOB HEPBBIX 20 3JIEMEHTOB MEPUOAMYECKON CHUCTEMBI
J. . MenneneeBa; ypaBHEHNs] XUMUYECKUX PEAKIIUM;



8bIYUCAAMb: MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 10 (OpMyJie COEUHEHUS;
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE; KOJIMUYECTBO BELIECTBA, 00BEM WM Maccy
10 KOJIMYECTBY BEILIECTBA, 00BEMY MJIM MAacCe PEareHTOB WM MIPOJYKTOB PEaKIUy;
UCIIOJIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON AESITEIbHOCTH U
IIOBCETHEBHOM KU3HU JIJIA:

0€e3011acHOro OOpalIeHMsI C BELECTBAMHU U MaTepHallaMu;

HKOJIOTMYECKU I'PAMOTHOI'O IIOBEAEHUS B OKPYKAIOLIEN CPEAC;

OLICHKH BJIMSHMS XUMHYECKOIO 3arpsA3HCHHs] OKPYKAIOIIEW CPelbl Ha OpraHu3M
YEJI0BEKA;

KPUTHUYECKOHN OLIEHKH MH(OPMALIUU O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY;
IIPUTOTOBJICHUS] PACTBOPOB 33 JaHHOW KOHIICHTPALUU.

BuvinycknHuk noayuum 603MOMCHOCHIb HAYYUMbCA:

* COCTaBJIATh MOJICKYJISIPHBIC U MMOJHBIE HOHHBIE YPABHEHUS 110 COKPALICHHBIM
WOHHBIM YPaBHEHUSIM;

* NOPUBOAUTH TMPUMEPHl PEAKUUN, MOATBEPKIAOIMIMNX  CYHIECTBOBAHUE
B3aMMOCBSI3H MEXIY OCHOBHBIMU KJIaCCaMU HEOPTraHUYECKHUX BEIIECTB;

* TMPOTHO3UPOBATH PE3YJbTAThl BO3JCUCTBUS paA3IUYHBIX (PAKTOpPOB Ha
CKOPOCTb XUMUYECKOU pEaKInu;

* TPOTHO3UPOBATh PE3YJNbTATHl BO3ACHCTBUS Ppa3IUYHBIX (PAaKTOPOB Ha
CMEIIEHUE XUMUYECKOT0 paBHOBECHSI, TPAMOTHO 0OpaIllaThCsl C BEIIECTBAMMU
B IIOBCEIHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOJAUMOCTH COOJIFOACHUS MTPABUIT SKOJIOTHUECKU
0e30MacHOro MOBEJICHUS B OKPY>KarOIIel NPUPOTHOMN CPeE;

* T[OHMMaTh CMBICI W HEOOXOJUMOCTb COOIIOJICHUS] MPEANHCAHUM,
npeiaraéMbiX B HWHCTPYKIMSAX [0 UCIOJB30BAaHUIO JIEKAPCTB, CPEICTB
OBITOBOM XUMHH H JIP.;

* WCIOJIb30BaTh  MPUOOPETEHHBIE  KJIIOYEBBIE  KOMIIETEHTHOCTH  IPHU
BBITIOJTHEHUN HCCIIEIOBATENIbCKUX MMPOEKTOB IO M3YYEHUIO CBOMCTB,
CIIOCOOOB TMOJYYEHUS U PACTIO3HABAHMSI BEIIECCTB;

* pa3BUBaTh KOMMYHUKATUBHYK) KOMIIETEHTHOCTb, MCIOJIb3YSl CpEIICTBA
YCTHOM M MUCHbMEHHOW KOMMYHHKAIIUU MPHU pabOTe ¢ TEKCTaMH YYeOHHKA U
JIOTIOJTHUTEIPHOW JINTEPATypOH, CIPAaBOYHBIMU TaOJIUIAMHU, MPOSBISATH
TOTOBHOCTh K YBKEHHUIO HMHOW TOYKHU 3PEHUS MTPU 00CYKIESHUH PE3yJIbTaTOB
BBITIOJIHEHHON paOOThI;

* OOBEKTMBHO OIlCGHUBaTh HHGPOPMAIMIO O BEIIECTBAX U XUMHYECKUX
mporeccax, KPUTUYECKH OTHOCUTHCS K TICEBIOHAYYHOU WHOOpMaILUH,
HEJIOOPOCOBECTHOM peKJaMe, Kacarolehcs WCIOJIb30BaHUS Pa3IMYHbBIX
BEILIECTB.

* OCO3HaBaThb 3HAYEHUE TEOPETUYECKUX 3HAHUW ISl MPAKTHYECKOU
NEATEeIIbHOCTH YEJIOBEKa;

* ONHUCHIBaTh U3YYCHHBIE OOBEKTHI KaK CHUCTEMbI, TPUMEHSS JIOTHUKY
CUCTEMHOT0 aHaJIN3a;



* MPUMEHATHh 3HAHUA O 3aKOHOMEPHOCTSX NEPUOJUYECKONM  CHCTEMBI
XUMUYECKUX DJEMEHTOB [UJIi OOBSCHEHUS U TPEIABUICHUS CBOMCTB
KOHKPETHBIX BEIIECTB;

* pa3BHUBaTh WUH(POPMAIMOHHYIO KOMIIETEHTHOCTH MOCPEACTBOM YIIIYOJICHUS
3HaHUH 00 MCTOPUU CTAHOBJIEHUS XHUMHUYECKOW HayKH, €€ OCHOBHBIX
MOHATUM, MEPUOJUYECKOTO 3aKOHA KAaK OJHOTO M3 BA)XKHEWIIHWX 3aKOHOB
MIPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JOCTHXKEHUSAX HAYKH U TEXHUKHU.

* COCTaBJATh MOJEKYJSIPHBIE M  TIOJIHbIE HOHHBIE  ypPaBHEHHUS 110
COKpAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* MPUBOAMTH MPUMEPBHl PpEaAKUUH, MOATBEPKIAIIINUX CYLIECTBOBAHUE
B3aMMOCBSI3H MEX/ly OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YNbTATHl BO3ACHCTBUS pa3IUYHBIX (PAKTOPOB Ha
U3MEHEHUE CKOPOCTU XUMHYECKOW PEaKIItH;

* IPOTHO3UPOBATh PE3yNbTAaThl BO3JACHCTBUS pPA3lIMUYHBIX (PAKTOPOB Ha
CMELICHUE XUMHUYECKOTO PABHOBECHSI.

* IIPOTHO3MPOBATh XMMUYECKHE CBOMCTBA BELIECTB HA OCHOBE MX COCTaBa U
CTPOECHUS;

* IPOTrHO3UPOBATh CIHOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE WU
BOCCTAHOBUTEJbHBIE CBOMCTBA C YYETOM CTEIIEHEW OKHCIIECHUS JIEMEHTOB,
BXOJSIINX B €r0 COCTAB;

* BBISBIIATH CYUIECTBOBAHUE I€HETUYECKON B3aUMOCBSI3M MEXK/1Y BEIIECTBAM B
psALy: MPOCTOE BEIIECTBO — OKCHJl — FUAPOKCH]I — COJIb;

* OpraHU30BbIBATH, MPOBOAUTH YUYEHUUECKHE MPOEKThI MO HCCIEAOBAHUIO
CBOMCTB BEILECTB, UMEIOIINX BaXXHOE PAKTHYECKOE 3HAUCHHE.

* [PUBOJIUTH NIPUMEPHI PEAKLINM, TOATBEPKIAOIINX CYLIECTBOBAHUE
B3aMMOCBSI3U MEXy OCHOBHBIMU KJIACCaAMHU HEOPIaHWYECKUX BELIECTB;

* BBUIIBJISTH CYIIECTBOBAHNUE N'€HETUUYECKON B3aUMOCBSI3U MEXy BEIIECTBAMU
B PsY: IPOCTOE BEIIECTBO - OKCHUJL - TUIPOKCHUJL - COJIb;

* OpraHW30BbIBATH, MPOBOJAUTH YYEHHUUYECKHUE MTPOEKTHI MO UCCICAOBAHUIO
CBOICTB BEIIECTB, UMEIOIINX BaKHOE MMPAKTUYECKOE 3HAUCHHE.

Conep:xkanue y4eOHOTo npeamera « XuMHs»
8 ki1acce

Pazgea 1. OcHOBHBIC NMOHATHS XMMHUHM (YPOBEHb ATOMHO- MOJICKYJISIPHBIX
NpeACTABJICHUN)

I'nmaBa 1. IlepBoHavaibHbIe XUMUYECKUE MOHATHS (YPOBEHb ATOMHO-
MOJIEKYJISIPHBIX NPEACTABJICHNN)

IIpenmer xumMun. XuMus Kak 4acTb €CTECTBO3HAHUS. BelecTsa u ux
CBOICTBa. MeTo/1bl MO3HAHUS B XUMUU: HAOJIOIeHHE, SKCTIepUMEHT. [Ipuemsl
0e3omacHo paboThl ¢ 000pyI0BaHUEM U BelecTBaMu. CTpoeHHE MIIaMEHU



Yucteie BemecTBa U cMecu. CrmocoObl OUMCTKY BEIIECTB: OTCTAUBAHUE,
bunbTpOBaHKE, BHIIAPUBAHUE, KPUCMALIUZAYUSL, Oucmuiiayus. Du3ndeckue u
XUMUYECKUE SBJIICHUS. XUMHUUECKNE peakiuu. [[pu3Haku XUMHUYECKUX PEAKLINI U
YCJIOBUSI BO3HUKHOBEHHUS M TEUEHUS] XUMUYECKUX PEAKIIUMN.

ATOMBI , MOJIEKYJIBI U HOHBI. BellecTBa MOJNEKYISIPHOTO U HEMOJIEKYJISIPHOTO
ctpoenus. Kpucramnmmueckue u amop@Hsie BemecTBa. Kpucraminaeckue
PELIETKU: MOHHAsA, aTOMHAsI U MOJIEKYJISIpHAs. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
THIIA KPUCTAJUIMYECKOM pemeTKU. [IpocThie U ClI0KHBIE BelecTBa. XUMUYECKAN
areMeHT. MeTallibl U HeMeTaJulbl. ATOMHAs eAMHUIIA Macchl. OTHOCUTENbHAS
aToMHas Macca. SI3bIK XUMUU. 3HAKH XUMUYECKHUX PJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemiecTBa. XuMUIeckue Gopmyisl. OTHOCUTEIbHAS
MOJIEKYyJIsipHasg Macca. KauecTBEeHHBIN U KOJIMYECTBEHHBIM COCTAB BEIIECTBA.
Briuncnenue no xumuueckuM popmynam. MaccoBasi 0J11 XUMUUECKUX
AJIEMEHTOB B CJIIOKHOM BEILIECTBE

BajleHTHOCTh XMMUYECKUX 3JIEMEHTOB. OTNpeieieHNE BaJEHTHOCTH
AJIIEMEHTOB 10 (opMyaM OMHApHBIX coeArnHeHui. CocTaBlIeHHE XUMUYECKHUX
dbopMyI1 O BaJIGHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUYEHHE. 3aKOH COXPAHEHHS MacChl BelecTB. JKU3Hb
u nearenbHocTbM.B. JIomoHOCOBa. XuMHuueckue ypaBHeHUs. THUIIBI XUMUYECKUX
peakuuii
IIpakTnyeckue padoThbI:

e [lpaBuna TeXHUKU O€30MACHOCTH MPU padOTE B XUMHUUYECKOM KaOMHETE.

3HAKOMCTBO C JIa0OpaTOPHBIM 000PYIOBAHUEM.

e (OunCTKa 3arpsI3HEHHON IMOBAPEHHOM COJIN.
PacuerHble 3a1aun. BeruncieHne OTHOCUTEIBHON MOJIEKYJIIPHOW MacChl
BelecTra 1o ¢popmysie. BerauciaeHne MacCoBoOi 10JIA 37I€MEHTA B XMMHUYECKOM
COCIMHEHUU. Y CTAHOBJICHHUE MPOCTEMIIeH GopMyIibl BEIIECTBA IO MACCOBBIM
JIOJISIM RJIEMEHTOB. BBIUKCIIEHUS IO XUMUYECKUM YPaBHEHUSIM MACChI WITH
KOJIMYECTBA BEILIECTBA MO U3BECTHOM MACCE WA KOJIMYECTBY OJTHOTO U3
BCTYMNAOIIUX WM MTOJTYYAOIINXCS B PEAKIINU BEIIECTB.

I'naBa 2. Kucaopoa. I'openue.

Kucnopon. Haxoxnenne B mpupose. [lomydenue kuciaopoaa B 1abopaTopuu
Y IPOMBIIIJICHHOCTH. PU3NYECKNE U XUMUYECKHE CBOMCTBA KUCIOPOIA..
[Tpumenenue kucnopoaa. Kpyrosopot kuciopoja B npupoae. O30H , aJULTOTPOIHS
kucinopoaa. Bo3ayx u ero coctas. 3amura aTMOC(HEPHOTO BO3ayXa OT
3arpsi3HCHUU.

I'naBa 3. Bogopona.

Bonopon. Haxoxnaenue B npupoae. [lomydenue Bogoposaa B 1abopatopuu u
MPOMBINUIEHHOCTH. DU3NUEeCKUE U XUMAYECKUE CBOMCTBA BOIopoaa. Bomopon —
BOCCTAHOBUTEIb. Mepbl 6€30MacHOCTH Mpu padoTe ¢ BoaopoaoM. [IpuMenenue
BOJIOPO/JIA.

I'naBa 4 . Bona. PacTBopbl.

Bopna . Merogs! onpefienenus cocraBa BOAbl — aHAIU3 U CUHTES.
duznyueckne U XUMUIECKHE CBOMCTBA BOJIbI. Bosa B ipupose u crmocoObl ee



OUYMCTKH. A3panus BoAbl. XMMHUYECKHE cBOMCcTBa BOJbI. [Ipumenenue Boabl. Bona
— pactBopuTenb. PacTBopuMOCTh BelecTs B Boje. OnpeneneHne MacCoBOM 10MIH
PacTBOPEHHOI'O BEILIECTBA.

I'naBa 5. KojinuecTBeHHbIE OTHOILIEHHUSI B XUMMH.

KonunyectBo BemectBa. Monb. MosisipHast Macca. 3akoH ABOrajipo.
MonspHbiii 00beM razoB. OTHOCUTEIbHAS INIOTHOCTH Ta30B. OOBbEMHBIC
OTHOUIEHHUSI Ta30B PU XUMHUYECKHUX PEAKLIHSIX.

I'naBa 6. Baxkneiinue Kji1accbl HCOPraHMYECKUX COCAMHEHUI.

Oxkcuppl: coctaB, kinaccudukaius. OCHOBHBIE U KUCITOTHBIE OKCHUJIBI.
HomenknaTtypa okcuaoB. @U3HUECKUE U XUMHUYECKUE CBOWCTBA, IIOJIyYEHNUE,
MIPUMEHECHHUE OKCHUJIOB.

I'unpoxcupel . Knaccudukanus ruapoxkcuioB. OcHoBanus. Cocras. lenoun
Y HEpacTBOpUMbIE OCHOBaHUA. HoMeHknaTtypa. ®U3n4YecKue 1 XUMUUYECKUE
cBOlicTBa OCHOBaHMU. Peakuus HeuTpanuzanuu. [lonmyyenue. [Ipumenenne.
AMbOoTEpHBIC OKCUBI M THIPOKCHIBI

Kucnotsl: coctaB, kmaccudukanus 1 HOMeHKIaTtypa. duszndeckue u
XMMHUYECKHE CBOMCTBA KUCJIOT. BBHITECHUTEIBHBIN PsIi METALIIOB

Comu.: cocTaB, Kiaccudukanus 1 HomeHkiIarypa. dusnueckue u
XMMHUYECKHUE CBOMCTBA COJIEH. PacTBOPUMOCTB coJiel B BOJIe. XUMUUYECKHUE
CBOICTBA coJiel crtocoObl noayueHus cone. [I[pumenenue coneit

['eHeTnyeckas CBsI3b MEK1Yy OCHOBHBIMHU KJIaCCAMU HEOPTraHUYECKHUX
COCIVHEHNH.

Paznen 2. Tlepuoanyecknii 3aKOH U MEPHOAMYECKAS CHCTEMA XUMHYECKHUX
3jiemeHTOB /.M. MenpaeneeBa. CTpoenne aroma

[IepBbie MOMBITKY KJIacCU(PUKAIUA XUMUYECKUX IJIeMEHTOB. [loHsTHE O
IpYyIIax CXOAHBIX JEMEHTOB. EcTecTBEHHbIE ceMeCcTBA IEIOYHBIX METAIOB U
rajJjoreHoB. biaropoiHslie ra3sl.

[Tepunonnueckuii 3akoH /. 1. Menneneena. [lepuoanyeckas cucteMa Kak
€CTEeCTBEHHO-HAYy4YHas KJacCU(pUKAIUsI XUMUUECKUX JIeMEHTOB. TabnuuHas
dbopma mpeAcTaBiIeHUs KiIacCuPUKaus XuMUYecKuX 3esieMeHToB. CTpyKTypa
tabunel «llepruonuueckas cucrema xumudeckux sneMeHToB J[. . MenneneeBa»
(xopoTkast popma): A- u b- rpynmnsl, nepuojpl. PU3HMUECKUl CMBICT TTOPSAIKOBOTO
AIIeMEHTa, HOMepa Mepruoia, HoMepa rpymibl (715 JJIEMEHTOB A-TPYIII).

Ctpoenue aTroMa: apo 1 MeKTpoHHas 00omouka. CocTaB aTOMHBIX sIiep:
MPOTOHBI U HEUTPOHBI. MI30TONBI. 3apsii aTOMHOTO f]Ipa, MaCCOBOE YHUCIIO,
OTHOCHUTEJbHAs aToMHast Macca. CoBpemeHHast (GOpMYTUPOBKA TTOHITHS
«XUMHYECKHAU TIEMEHTY.

DnexTpoHHas 000JI0YKA aTOMA: TIOHSTHE 00 YPHEPTETHIECKOM YPOBHE , €TO
€MKOCTH. 3alOJHEHUE PJIEKTPOHHBIX CJIOEB Y aTOMa 3JIEMEHTOB IEPBOTO —
TpeTbero nepuoioB. CoBpemMeHHast GOpMyJIHUPOBKA MEPUOIUUYECKOTO 3aKOHA.

3HaueHue nepuoanueckoro 3akona. Hayunsie noctsixenus .M. Menaeneena
. ACTIPABJIEHUE OTHOCUTEIBHBIX aTOMHBIX MAacCC, IIEPECTAHOBKNA XUMHUECKUX



AJIEMEHTOB B IEPUOANYECKOMN cucteMe. JKu3Hb u nesarensHocTs . 1.
Menneneena.

I'maBa 8 Ctpoenune aroma. CoctaB aTOMHBIX sJI€p. DIAEKTPOHBI. MI30TOMBI.
CtpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 3JIEMEHTOB MEPUOINYECKON
cuctemsl /1. 1. Menpeneena.

JlaGopaTopHble onbIThI. B3anmoneiicTBre ruApOKCHIa IUHKA C
pacTBOpaMHU KUCJIOT U IIEJIOYEH.

Pa3znen 3 Ctpoenue Bemects (7 4)

DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX 3JIeMEHTOB. OCHOBHbBIEC BUIbI
XUMHUYECKOM CBSI3U: KOBAJICHTHAs HETOJISIpHAsi, KOBaJCHTHAs MMOJIsIpHasi, HOHHAS.
BaneHTHOCTh 3JIEMEHTOB B CBETE JICKTPOHHOM TeopuH. CTEIEHb OKUCIICHMUS.
[IpaBuna onpeaeneHus: CTENEHU OKUCICHUS AJIEMEHTOB.

9 knacc

Pasznes 1. MHorooopasue XuMH4eCKUX peakuuu

I'naBa 1.Kinaccupukanusi XuMHUYECKNX PeAKIHUIA.

OKHUCIUTEILHO-BOCCTAHOBUTEIIbHBIC peakIui. OKUCIUTEb, BOCCTAHOBUTEIb,
MIPOIIECCHI OKUCTIEHUS U BoccTaHOBICHUA. CoCcTaBIeHNE YpaBHEHHM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN ¢ IIOMOIIBIO METO/1a 3JIEKTPOHHOTO
Oasanca.

Ternnoble 3((HEKTh XUMUYECKUX PEAKIUN. IKZOTEPMUUECKHUE U
DHAOTEPMHUYECKHUE PEAKLINH. TepMOXUMHUYECKUE ypaBHEHU. Pacu€Thl o
TEPMOXUMUYECKUM YPABHECHHSIM.

CkopocTh XUMUYECKHUX peakiuii. @aKkTOPhI, BIUSIONINE HA CKOPOCTh XUMUYECKHUX
peakuuii. [lepBoHavyanbHOE NMpeICcTaBICHUE O KaTalu3e.

OopaTtumblie peakiuu. [ToHsTHE 0 XUMUYECKOM PaBHOBECHH.
I'naBa 2. XuMun4yeckure peakumu B BOJAHbIX PaCTBOpax.
DAEeKTPONIUTHI U HEANEKTpouThl. Moubl. KaTHOHBI U aHuOHEL. [ uopammuas meopus
pacmeopos. INEKTPOIUTHUECKAS] TUCCOIIUALINSA KUCTIOT, OCHOBAHU I
u cojeil. Cnabble U CUIIbHBIE ANEKTPOIUTHL. CTeneHb AUCCOIUAIIIH.
Peakiiuu nonHoro oomMeHa. Y clioBus TEUCHUS pEaKIIuii HOHHOTO

oOMeHa 10 KoHIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMIECKUX
COCIMHEHUI B CBETE MPEACTABICHUM 00 AIEKTPOIUTHICCKON TUCCOIIUAIINHN 1
OKHUCJIUTEIIbHO- BOCCTAHOBUTEIILHBIX PEAKIIUAX.

Iouamue o euoponusze conet.

JdeMoHCcTpanuu:



[IpuMepsb! 3K30- U DHIOTEPMUYECKUX peakuui. B3anmonencTBre NMHKA C CONSTHON
Y YKCYCHOM KHUCJIOTOW. B3anMo1eiCTBHE TPaHYyIMPOBAHHOTO [IMHKA U IUHKOBOU
MIBUTH C COJITHOM KucioTol. Bzanmoneiicteue okcuma meau (11) ¢ ceproi
KMCJIOTOM Pa3HOM KOHIIEHTPALWKU IIPU Pa3HBIX TEMIIEpATYypax.

['openue yriisi B KOHIEHTPUPOBAHHOM a30THOM KHCIOoTe. [ opeHne cepol B
pacIUIaBIICHHOU cenuTpe. McnbITanue pacTBOPOB BELIECTB HA DIICKTPUUYECKYIO
IIPOBOJMMOCTb. J[BU’KEHHE HOHOB B JJIEKTPUUECKOM II0JIE.

IIpakTH4eckue padoThbi:
W3ydeHne BIUSHUS YCIOBUN ITPOBEIECHUS XUMUYECKON peakiui Ha €€ CKOPOCTb.

Pemenue skcriepuMeHTanbHbIX 331a4 0 TeMe «CBOKCTBA KUCIIOT, COJIEH U
OCHOBAHUU KaK dJIEKTPOJIUTOBY»

JlabopatopHble onbIThI: Peakiinu oOMeHa MeXy pacTBOpaMH JIEKTPOJIUTOB

Pacuyernsbie 3agaum: BeruuciaeHus no TCPMOXNUMHUUYCCKHUM YPABHCHUSAM peaKuHﬁ.

Paznen 2. MHoroo0pa3sue BelecTn
I'nasa 3. I'ajiorensl.

[TomoxeHne B MEPUOINYECKON CUCTEME XUMHUUECKUX 3JIEMEHTOB, CTPOCHUE UX
aToMoB. Haxoxnenne

B npupoac. duznyeckue 1 XUMUYECKUE CBOMCTBA IAJIOT€HOB.

CpaBHHTENBHAS XapAKTEPUCTHKA TAJIOT€HOB. [loydeHue u npuMeHeHue
rajoreHoB. Xiop. Gusnyeckue 1 XUMUYECKUE CBOMCTBA XJopa.lIpumenenne
xjopa. Xnopooaopoa. Pusnueckue cBorcTra. [lonyuenue. ConsiHas KUCI0Ta U
e¢ conu. KauecTBeHHas peakuys Ha XJIOpUA-HOHBI. Pacnio3HaBaHue XJIOPUIOB,
OpOMUIOB, HOJUIOB.

I'naBa 4. Kucjopona u cepa.

[TonoxxeHue B MEpUOANIECKON CUCTEME XMMUYECKHUX DJIEMEHTOB, CTPOSHUE UX
atomMoB. Cepa. AJIJIOTPOIIHSI CEPBI.

duznveckue U XuMuieckre ceorictra. Haxoxnenue B mpupoje. [Ipumenenue
cepbl. CepoBoaopoa. CepoBoAOpOIHAS KUCIOTA U €€ COJIU.

KauectBennas peakius Ha cyabdua-uonsl. Okcua cepri(1V). dusnueckue u
xuMuueckue cporicta. [Ipumenenne. CepHucTtas KucioTa u

e¢ conmu. KauecTBeHHas peakius Ha cyabpuT-uonbl. Okenn cepbi(Vl).

Cepnas kuciiota. XUMHUYECKHE CBONCTBA Pa30aBICHHON U KOHIICHTPUPOBAHHOM
cepHoit kucnoThl. KauecTBeHHas peakius Ha Cyab(aTuOHbl. XUMUYECKUE
peaKkuuu, JeKaume B OCHOBE MOJYUYECHHS CEPHOUN KHUCIOThI B IPOMBIIIJIEHHOCTH.
[IpuMeHeHne cepHON KUCIIOTHI.



I'naBa 5. Azot u dpocdop.

[TonoxeHue B NEPUOJUIECKON CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOCHHUE HX
aTOMOB. A30T, (PU3NYECKUE U XUMUUECKUE CBOICTBA, TIOJyUYeHHUE U TPUMEHEHUE.
Kpyrosoport a3zora B

npupoae. AMMuak. @U3NUEeCKUe 1 XMMUYECKUE CBOMCTBA AMMHUAKA,
noyiyueHue, npuMenenne. Coiau aMmmMoHusl. A30THast KUCIIOTa U €€

cBoiicTBa. OKUCIUTEIbHBIE CBOMCTBA a30THOM KUCTOTHI. [TonyueHue
a30THOM KHUCJIOTHI B Ja0OpaTOpUU. XUMHUUECKUE PEAKIUU, JIeKAaIII1e

B OCHOBE TIOJIy4YE€HHSI A30THOM KHUCIJIOTHI B MPOMBINITIEHHOCTH. [IpuMeneHune
a30THOM KUCHOTHI. CONM a30THOM KUCJIOTHI M UX IPUMEHEHHUE. A30THBIE
ya00peHus.

®docdop. Amnorponus dhochopa. PuznuecKue U XUMHUUECKUE
cBoirictBa dochopa. Oxcun dpochopa(V). dochopHas kucimora u e€
cosu. PocopHbie yaoOpeHusl.

I'naBa 6. Yruepoa u KpeMHHUiA.

[TonoxxeHune B MepUOANYECKON CUCTEMEXUMUYECKUX JIEMEHTOB, CTPOCHHUE UX
aTOMOB. YTiiepoa. Amnotponusyriaepoaa. Pu3ndyeckue U XUMUYECKUE CBOMCTBA
yriepoaa. AacopOuusi. YrapHbIiii ra3, CBOMCTBA U (PU3UOJIOTUYECKOE JICUCTBUE Ha
OpraHu3M. Y TJIEKUCIIBIN Ta3. YTOJIbHAS KUCI0Ta U €€ coyii. KauecTBeHHast
peakius Ha kapOoHaT-HOHBI. KpyroBopoT yriepoaa B mpupojae.OpraHu4eckue
coenunenus yriaeponaa.Kpemunii. Oxcupg kpemuusi(IV). KpemuueBas kucnora u e
conu. Cmexkno. L{lemenm.

I'nmaBa 7. Meraaibl.

[TonoxkeHne MEeTaJUIOB B IEPUOIUUECKON CUCTEME XUMUUYECKHUX JJIEMEHTOB,
CTPOEHHE UX aTOMOB. MeTarundeckas cBsi3b. PU3NUECKHE CBOMCTBA METAJIOB.
Psin akTHBHOCTH METAJUIOB (RJIEKTPOXUMUUYECKUIN P HAMTPSYKEHUM METAJIOB).
Xumuueckue cBocTBa MeTautoB. O01me crocoObl MOTyYeHUS METAJIJIOB.
CmiaBel metaioB. Illenounsie Metaibl. [losoxkeHre METOUYHBIX METAIIJIOB B
MEPUOIMYECKON CUCTEME, CTPOCHUE UX aTOMOB. HaxoxieHne B npupoe.

PU3UYECKUE U XUMUYECKHE CBOMCTBA IIEJIOYHBIX METALIOB. [ [puMenenne
IIEJTOYHBIX METAJUIOB U UX COEIUHEHUH.

[Ilenouno3emenbHble MeTasuIbL. [10JI0KEHNE MIETOYHO3EMEIBHBIX METAJVIOB B
MEPUOIMYECKON CUCTEME, CTPOCHUE UX aTOMOB. Haxoxienue B npupoje. Maraui
Y KaJIBIIUH, UX BaKHEHIIHe coequHEHMs. JKECTKOCTh BOJIBI M CIIOCOOBI €€
YCTpPaHECHUS.



Amomunnid. [IonoxeHnne amoMUHUA B IEPUOIUYECKON CUCTEME, CTPOEHUE €TI0
atoma. Haxoxnenune B npupoae. dusndyeckrne 1 XMMUYECKHUE CBOMCTBA aTFOMHUHHS.
[Tpumenenue amomMuaust. AM(POTEPHOCTH OKCHIA M THAPOKCHIA ATIOMUHUS.

Kemneso. [lomoxkenue xene3a B IEPUOIUIECKON CUCTEME, CTPOEHUE €ro aTOMA.
Haxoxnenue B npupone. PU3nyecKue 1 XUMUYECKUE CBOMCTBA JKEJe3a.
Baxxnelme coeguHEHUs Kele3a: OKCUIbL, TUAPOKCUABI U comu xene3a(ll) u
xenesa(I1l). KauectBennsie peakuuu Ha HoHbI Fe2+ u Fe3+ .

JleMoHCTpaum:

dusnueckue cBoicTBa rajgoreHoB. [lomydeHne XmopoBo10poaa U paCTBOPEHUE €ro
B Bojie. AitoTpornHbie Mogudukanuu cepbl. O6pasipl IPUPOIHBIX CYIb(GUI0B U
cynbdatos. [lonmydeHnne ammuaka u ero pactBopenue B Boje. O3HaKOMIICHHE C
oOpa3zliamMu MPUPOIHBIX HUTPATOB, PocdaToB

Monenu KpucTauIMuecKuX penéTok aiMasa u rpadpurta. 3HaKOMCTBO ¢ 00pa3iaMu
MPUPOIHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO C 00pa3aMu Ba)KHEHUIITUX
COCJIMHEHUN HATPUSsl, KaJusl, IPUPOJIHBIX COCTUMHEHUN KaJbLIUA, PYJaMU Keje3a,
COEIMHEHUSAMU aNIOMUHUS. B3auMoelicTBUE MIENOYHBIX, IETOYHO3EMEBHBIX
METAJIJIOB U aJTIOMUHUS ¢ BOJOM. CKUraHue KeJie3a B KUCIOPOJIE U XJIOpE.

IIpakTyeckne padoThbI:

[lony4yeHne COMTHON KUCIOTHI M U3YyYEHHE €€ CBOMCTB.

Pemenue skcriepuMeHTanbHbIX 3a1a4 1o Teme «Kucnopon u cepa»
[lonyueHne aMMHaKa U U3y4E€HHUE €T0 CBOWCTB.

[Tonyuenue okcuaa yriepona (IV) u usyuenue ero ceoiicts. PacrionaBanue
KapOOHATOB.

Pemienne sxcrnepuMeHTanbHbIX 3a7a4 M0 TeMe «MeTaulbl U UX COCTUHEHUSY.
JlaGopaTopHbIe ONBITHI:

BeITecHeHME rajioreHaMu Apyr Ipyra U3 pacTBOPOB UX COCIMHEHUMN.
KauecTBeHHbIC peakiuu cylbpu-, CyJbPuT- U CylbdaT- HOHOB B pacTBOPE.
O3HakoMIIeHHE ¢ 00pa3amMu cephl U €€ MPUPOIHBIMU COSTUHEHHUSIMH.
B3anmoaeiicTBue cojiell aMMOHHUS CO IIEI0YaMHU.

KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUJIUKAT- HOHBI.

KauecTBeHHas peakuys Ha YIIEKUCIBIN ra3.

N3yuyenue oOpasioB MeTauioB. B3anMozeiicTBie METalIoB ¢ paCTBOPAMHU COJIEH.

O3HaKOMIIEHHE CO CBOMCTBAMU U NPEBPAILEHUAMH KapOOHATOB U
TUAPOKapOOHATOB.



[lonyuyeHne ruIpOKCHIA ATFOMUHHAS U B3aUMOJECHCTBHE €T0 C KHUCIOTaMH U
nienodyamu. Kauectsennele peakunu Ha MOHBI Fe2+ u Fe3+

Pacuyernbie 3agavun.

BbraucieHus mo XuMHYECKUM ypaBHEHUSAM MacChl, 00bEMa HITH KOJINIECTBA
BEIIECTBA OJJHOTO M3 MPOIYKTOB PEaKIINH 110 Macce UCXOTHOTO BEIIECTBA, 00BEMY
WIN KOJIMYECTBY BEIIECTBA, COACPIKAIIETO ONPENEIEHHYIO TOII0 MPUMECEH.

Pasnen 3. Kparkuii 0630p Ba:xKHeHIIMX OPraHMYeCKUX BelecTB
I'maBa 8. IlepBoHaya/ibHBIC IPEACTABJCHUS 00 OPraHNYeCKUX BeleCcTBax.

[IpeameTt oprannueckoit xumuu. Heopranmieckue u opraHM4eCcKue COeIMHEHUS.
VYrnepoa — ocHoBa xu3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHUS aTOMa yTriepoja B
OpPTraHUYECKUX COCTMHEHUSIX.

VYrnesonoposl. [IpenenbHbie (HACHIIIEHHBIE) YTIEBOAOPOIbI.
Mertan, 3TaH, NponaH — MPOCTEUIIINE MPEICTABUTEIN IPEACIbHBIX

yraeBoaopoaoB. CTpyKTypHbIe (hOPMYJIbIl YTIIIEBOAOPOAOB. ['OMOIOTHUECKU Pl
MpeAEIbHBIX YIIIEBOAOPOAOB. ['oMonoru. dusnueckue u

XUMHYECKHUE CBOMCTBA IMPpCACIBbHBIX YITICBOIOPOI0B. PeaKHI/II/I TOPCHUA U
3aMCIICHM:. HaXO}KIIGHHC B IIpHUPOAC IMPCACIIBHBIX YITICBOAOPOI0B. HpI/IMeHeHI/Ie
MECTaHa.

HenpenenbHbie (HEHACHIIIEHHBIE) YTIIEBOJOPOABI. DTUICHOBBIM

P HENPEIEIbHBIX YIIEBOAOPOI0B. DTHieH. DU3ndyeckne 1 XUMUYECKUE
CBOMCTBa dTWJIEHA. Peakius npucoequnenns. KauecTtBeHHbIE

peakuuu Ha 3TuiieH. Peakuus nonmumepuszanuu. [lonustuiien. [Ipumenenne
STHUJIEHA.

ALIETUIICHOBBIN P HEMPEIEIbHBIX YIIIEBOIOPOAOB. ALICTUIIEH.
CaoiicTBa anetwiena. [Ipumenenue aneTuieHa.
[TpousBoanbIe yriaeBoaopon0B. KpaTkuii 0030p opraHnuecKux

COEIMHEHUI: OJJHOATOMHBIE CIIUPTHI (METAHOJ, 3TAHOJ), MHOTOATOMHBIE CITUPTHI
(3TUIICHTJIUKOJIb, TJIMLEPHUH), KApPOOHOBBIE KUCIIOTHI

(MypaBbHHasl, YKCYCHAs1), CIIOXKHBIE (DUPBI, )KUPBI, YTIeBOAbI (TJII0OKO3a, caxapo3a,
Kpaxmal, 11eJUTI0JI03a), aMUHOKUCIIOTHI, Oenku. Posb

OEJIKOB B OpraHU3Me.

[ToHATHE O BBICOKOMOJIEKYJIAPHBIX BelecTBax. CTPYKTypa MOJMMEPOB: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb noauMepusanuu. [lonustunen,
ITOJIMIIPOIIMIIEH, TIOJIMBUHUIXJIOPUL.

JdeMoHCcTpanuu:



Mopenu MoeKyJ1 OpraHM4eCKUX COeIMHEHUI. ['openue yrieBogopo1oB U
oOHapy>KeHHE MPOIYKTOB UX TopeHus. KauecTBeHHas: peakiiys Ha STUJICH.
[Tonyuyenue stunieHa. PactBopeHue 3TUII0BOTO cIMpTa B Bojie. PacTBopeHue
riuiepuHa B Bojie. [lonyuenue u cBOMCTBa yKCYCHOM KucI0Thl. MccnenoBanue
CBOMCTB KHPOB: PACTBOPUMOCTD B BOJIC U OPTAaHUYECKUX PACTBOPUTEIISX.
KauecTBeHHbIE peaklivy Ha TIIIOKO3Y U Kpaxmall. O3HaKoMIIeHHEe ¢ 00pa3iamMu
W31 U3 TTOIMATUIICHA, TOJIUMPOIUIICHA, TOJTUBUHIIXJIOPU/IA.

[IpakTudeckue paboOThI CrPyNIHUPOBAHBI B OJIOKH — XUMUYECKUE TPAKTUKYMBI,
KOTOPBIE CIIyKaT HE TOJILKO CPEACTBOM 3aKPEIICHNs] YMEHUN U HABBIKOB, HO
TaK)Ke M CPEACTBOM KOHTPOJIA 32 Ka4eCTBOM MX C(HOPMUPOBAHHOCTH.

TemaTnueckoe IJIAHUPOBAHUE

8 ki1ace

Ne Ha3zBanue TeMbl
(pa3meJinbl)

KoaudecTBo
9acoB

KoaunuecTBo
KOHTPOJIbHBIX
padort

JJIEKTPOHHBIE
oOpa3oBaresibHbIC

pecypchbl

OcHOBHBIE TOHATHS XUMHH

1. HepBOHa‘IaJ'ILHHe XUMHNYCCKHUC
IIOHATHUA

10

http://enprophil.ucoz.ru/
index/0-33
http://enprophil.ucoz.ru/
index/0-27
http://mirhim.ucoz.ru/in
dex/8 klass uroki 1 23
/0-31
http://mirhim.ucoz.ru/in
dex/8 klass uroki 24 4
6/0-41

2. | Kucnopon. I'openue.

http://enprophil.ucoz.ru/i
ndex/0-38
http://mirhim.ucoz.ru/in
dex/8 klass uroki 1 23
/0-31

3. | Bomopo.

http://enprophil.ucoz.ru/in
dex/0-38

4. | Bona. PacTBopsI.

http://enprophil.ucoz.ru/in
dex/0-38
http://mirhim.ucoz.ru/in
dex/8 klass uroki 1 23
[0-31

5. | KonmnuecTBeHHBIE OTHOIICHUS B
XUMHUU.

http://enprophil.ucoz.ru/in
dex/0-38
http://mirhim.ucoz.ru/in
dex/8 klass uroki 1 23
[0-31

6. | Baxuenue kiaccel

http://enprophil.ucoz.ru/in



http://enprophil.ucoz.ru/index/0-33
http://enprophil.ucoz.ru/index/0-33
http://enprophil.ucoz.ru/index/0-27
http://enprophil.ucoz.ru/index/0-27
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_24_46/0-41
http://mirhim.ucoz.ru/index/8_klass_uroki_24_46/0-41
http://mirhim.ucoz.ru/index/8_klass_uroki_24_46/0-41
http://enprophil.ucoz.ru/index/0-38
http://enprophil.ucoz.ru/index/0-38
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://enprophil.ucoz.ru/index/0-38
http://enprophil.ucoz.ru/index/0-38
http://enprophil.ucoz.ru/index/0-38
http://enprophil.ucoz.ru/index/0-38
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://enprophil.ucoz.ru/index/0-38
http://enprophil.ucoz.ru/index/0-38
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://enprophil.ucoz.ru/index/0-38

HCOPTaHUYCCKUX COG,HHH@HHP'I.

dex/0-38

Ilepuoguyeckuii 3aKOH M MEPHOIMYECKASI CUCTEMA XUMUYECKUX
3aeMenTOB JI.M.MenneneeBa. CTpoenne atoma

7 | Ileproguueckuii 3aKOH U 4 http://mirhim.ucoz.ru/inde
CTPOEHHE aToMa. x/8_Klass_uroki_1_23/0-
31
8 | Ctpoenue BemiecTna. 2 1 http://mirhim.ucoz.ru/inde
XUMHYECKAs CBA3b. x/8 klass uroki 1 23/0-
31
Hroro 34 3

Cnncok npakTu4eckux pador

1. Tlpuemsl Ge3omacHOM pabOThI ¢ 000pyI0BaHKEM U BelllecTBaMU. CTpoeHue

IIJTaMCHHU.

bk wn

BEILIECTBA.
6. PemieHue skciepuMEHTANBHBIX 3a/1a4 10 TeMe «BakHeiime kiacchl
HEOPraHUYECKUX COCIUHEHUIN

OuncTka 3arps3HEHHON OBAPEHHOM COJIH.
[Tomy4yeHne u CBOMCTBA KUCIOPOAA.

[TonydyeHne BOAOPOIa U UCCIECAOBAHUE €TI0 CBOMCTB.
[IpuroroBiieHHE pacTBOpa C ONPEACIEHHON MaCCOBOU J10JIE paCTBOPEHHOU

TemaTnueckoe MIAHKPOBAHME

9 kiace
Ne | Haszanme temnl | KoauuecrBo| KoanuecTBo 20P
n/n (pa3neJbl) 4acoB KOHTPOJIbHBIX
pador
MHoroo0pa3zue XUMHYECKUX pPeaKkuuii
1. Knaccudukanus 3 http://mirhim.ucoz.ru/index/8_ klass urok
XUMHYECKHUX i 1 23/0-31
pEaKIMi. http://mirhim.ucoz.ru/index/khimija_9/0-
17
XHUMHYECKUE 3 1 http://enprophil.ucoz.ru/index/domashnjaj
peaxiiu B a_kr ehd/0-407
BOJHBIX http://mirhim.ucoz.ru/index/khimija_9/0-
pacTBOpax. 17
MHoroo0pa3sue BemecTs
l"anoreHsr. 3 http://enprophil.ucoz.ru/index/test_galoge
ny/0-349
http://mirhim.ucoz.ru/index/khimija_9/0-
17
4, Kucnopon u 4 1 http://enprophil.ucoz.ru/index/test_soedin
cepa. enija_sery/0-348

http://mirhim.ucoz.ru/index/khimija 9 1/
0-32



http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/khimija_9/0-17
http://mirhim.ucoz.ru/index/khimija_9/0-17
http://enprophil.ucoz.ru/index/domashnjaja_kr_ehd/0-407
http://enprophil.ucoz.ru/index/domashnjaja_kr_ehd/0-407
http://mirhim.ucoz.ru/index/khimija_9/0-17
http://mirhim.ucoz.ru/index/khimija_9/0-17
http://enprophil.ucoz.ru/index/test_galogeny/0-349
http://enprophil.ucoz.ru/index/test_galogeny/0-349
http://mirhim.ucoz.ru/index/khimija_9/0-17
http://mirhim.ucoz.ru/index/khimija_9/0-17
http://enprophil.ucoz.ru/index/test_soedinenija_sery/0-348
http://enprophil.ucoz.ru/index/test_soedinenija_sery/0-348
http://mirhim.ucoz.ru/index/khimija_9_1/0-32
http://mirhim.ucoz.ru/index/khimija_9_1/0-32
http://enprophil.ucoz.ru/index/0-38
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31
http://mirhim.ucoz.ru/index/8_klass_uroki_1_23/0-31

A3zot 1 dpocdop. 5 http://mirhim.ucoz.ru/index/khimija_9 1/

0-32
Yraepon u 5 1 http://mirhim.ucoz.ru/index/khimija_9_1/
KpEMHUM. 0-32
Meramisl. 8 1 http://enprophil.ucoz.ru/index/0-9

https://u.to/IXYH
http://mirhim.ucoz.ru/index/khimija 9 2/
0-35

Kparkuii 0030p BaskHelIIMX OPraHu4YecKuX
BeleCTB

[lepBoHauanbHbIC 3 http://mirhim.ucoz.ru/index/khimija_9
MpeJICTaBICHUS 3/0-51

00 OpraHuyecKux
BCIIIECTBAX.

Hroro 34 4

Cnncok npakTu4eckux padbor

1. V3yueHue BIAMSHUS YCJIOBUW IPOBENEHUS XMMHMUYECKON peaklMu Ha ee
CKOPOCTb.
2. Pemenne sKCriepUMEHTANBHBIX 337a4 1o TeMe « CBOICTBa KUCIIOT,

OCHOBAHMM M COJIEN KaK JIEKTPOJIUTOB

[lony4yeHne COMTHON KUCIIOTHI U N3yUYEHHUE €€ CBOMCTB.

Pemenue sxcriepuMeHTaIbHBIX 33/1a4 1o TeMe «Kucnopon u cepa»
[Tonyyenne amMHaka U U3y4eHHUE €ro CBOUCTB.

[Mony4yenue okcuna yraepona (1V) u uzyuenue ero cBoiicts. Pacrio3naBanue
KapOOHATOB.

7. PemieHne sKCiepUMEHTANBHBIX 3a/1a4 110 TeMe «MeTasuib

o ok~ w


http://mirhim.ucoz.ru/index/khimija_9_1/0-32
http://mirhim.ucoz.ru/index/khimija_9_1/0-32
http://mirhim.ucoz.ru/index/khimija_9_1/0-32
http://mirhim.ucoz.ru/index/khimija_9_1/0-32
http://enprophil.ucoz.ru/index/0-9
https://u.to/IXYH
http://mirhim.ucoz.ru/index/khimija_9_2/0-35
http://mirhim.ucoz.ru/index/khimija_9_2/0-35
http://mirhim.ucoz.ru/index/khimija_9_3/0-51
http://mirhim.ucoz.ru/index/khimija_9_3/0-51

IHosicuuTenLHAA 3aNIUCKA

Pabouast mporpamma oOyuenust ywammxcs 10-11 kiaccoB mo kypcy «XuMHs»
COCTaBJIECHA B COOTBETCTBUU c ®denepaibHbIM  TOCYJIAPCTBEHHBIM
00pa30BaTeNbHBIMU CTAHAAPTOM OCHOBHOTO OOIIET0 OOpa30BaHHA HAa OCHOBE
aBTOPCKOW MporpamMMmsbl 1o xuMuu noj aBropctBoMm ['apa H. H. ®I'OC. Xumus.
[Ipenmernas nuuus yyeOHukoB I. E. Pymsutuca, ®@. I'. ®enpgmana. 10-11
kiaccsl. [Ipoceemenue. 2018r.;cocTaBieHa Ha OCHOBE CIIEAYIOIIUX HOPMATUBHBIX
JIOKYMEHTOB:

®denepanpHbii 3akoH "OO oOpazoBanum B Poccuiickoit ®denepanuu" ot
29.12.2012 N 273-®3 (rocaeauss peaakiius)

IIpukaz MunucrepctBa mnpocsemenuss Poccuiickont ®enepauuu 0T
31.05.2021 Ne 287 "OO yrtBepxkaeHUU (HeaepaibHOTO TOCYJapCTBEHHOTO
00pa30BaTeILHOTO CTaH apTa OCHOBHOIO 00111eT0 00pa3oBaHus"

[Ipuka3z Munuctepcta npocsenieHuss PO or 20 mas 2020 r. N 254 "O6
yTBEepXKIeHUU  (PeAepaibHOrO  MEpedHs  y4eOHMKOB,  JOMYIIEHHBIX K
WCIIOJB30BAaHUIO TIPU PEATM3alMi HMMEIOUIUX TOCYJAPCTBEHHYIO aKKPEIUTAIUIO
o0pa3zoBaTEeIbHBIX MPOrpaMM HA4YaJIbHOTO OOIIET0, OCHOBHOI'O OOIIEro, CPpeHEro
oOmiero oOpa3oBaHUs OpPraHU3aAlUSIMHU, OCYIIECTBISIONIMMHU 00pPa30BATEIbHYIO
JESITEILHOCTR" (C M3BMEHECHHUSIMH U JOTIOJTHEHUSIMU )

[ToctanoBienre ['maBHOrO  TOCYJapCTBEHHOTO  CAHUTApHOTO  Bpaya
Poccuiickoit @eneparun ot 28.09.2020 1. Ne 28 "OO yTBEpXkACHUM CAaHUTAPHBIX
npaBun CII 2.4. 3648-20 "CaHuTapHO-3IUAEMHOJIOTUYECKHE TPEOOBAHUS K
OpraHu3alisM BOCIHUTAHMUS U OOYYEHHUs, OTIbIXa W O3J0POBJIICHUS JeTed U
MOJIOEKH"

VYyeOublii npeamer «XuUMHUS» BXOAUT B 00111€00pa3oBaTelbHYI0 001acTh
«ECTeCTBEHHBIE HAYKU

Iesu o0yueHusi Mo NporpamMmme:

. OCBOEHHE 3HAHMU O XUMHUYECKOW COCTABJISIOIIEN €CTECTBEHHO - HAYYHOU
KapTHHBI MUPA, B&XKHENIINX XUMUYECKUX MMOHATHSAX, 3AKOHAX U TEOPUSIX;
. OBJIAJICHUE YMEHUSAMH NPUMEHSTh MOJYyUYECHHbIC 3HAHUS ISl OOBSICHEHUS

Pa3HOOOPAa3HBIX XUMUYECKUX SIBIICHUN U CBOMCTB BEILIECTB, OLIEHKH POJIU XUMUU B
Pa3BUTHHU COBPEMEHHBIX TEXHOJIOTHI U MOJYyYEHUH HOBBIX MAaTE€PUAJIOB;

. pPa3BUTHE MO3HABATENbHBIX MHTEPECOB U MHTEUIEKTYaIbHBIX CIIOCOOHOCTEN
B MPOIECCE CAaMOCTOSITEIbBHOIO MPUOOpPETEHUsST XMMUYECKMX 3HaHUU C
UCIIOJIb30BAaHUEM  PA3NIMYHBIX HCTOYHUKOB HH(pOpMAIMK, B TOM YHCIE
KOMITBIOTEPHBIX;

. BOCIUTaHHE YOEXKIEHHOCTH B IMO3UTUBHOM pOJIM XHUMHUU B KU3HU
COBPEMEHHOT0 00IIeCTBa, HEOOXOIUMOCTH XMMHUYECKA TPAMOTHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U OKPY’KaIOILIEH CpeaeE;

. NpPUMEHEHHE TIOJIyYeHHbIX 3HaHUM W yMeHUH i1 ©e30MacHOro
UCIIOJIb30BAaHUSl BEILIECTB M MaTepuaioB B OBITY, CEIbCKOM XO34HCTBE U Ha
IIPOU3BOJCTBE, pPEUICHUS NPAKTUYECKUX 3a7a4 B IIOBCEJHEBHOM IKU3HH,



MPEIYIPEKICHUS SIBJICHUN, HAHOCSIIIUX BPEl 3I0POBBIO YEIIOBEKA U OKPYKAIOLIEH
cpene.
N3y4yeHue XUMHUHM B OCHOBHOM LIKOJI€ HANIPABJICHO:

Cpennee obiiee 00pa3oBaHNE — 3aKIIOYUTENIbHAS CTYIICHb OOIIEro 00pa3oBaHUsI.
Conepxkanne cpeaHero oOmero oOpa3oBaHUS HAMpaBICHO HA  peIIeHUe
CJIEIYIONIUX 32124
* 3aBeplIeHre 00I1e00pa30BaTEILHON MOATOTOBKM B COOTBETCTBUU C 3aKOHOM
«O0 obpazoBanuu B POy;
e peanuzanus NpeanpoPecCUuoHAIbHOr0 00IIero o0pa3oBaHUsl, MO3BOJSIONIETO
00ecreyuTh NPEeMCTBEHHOCTh OOIIETr0 U MpodhecCHOHATLHOTO 00pa30BaHuUs.
Baxnenment 3amaueli oOydyeHHs Ha dTane IOJIYyYEeHHS CpPEIHEro OOIIero
oOpa3oBaHUs SBJISETCA IMOJArOTOBKAa OOYyYalOmMMXCS K OCO3HAHHOMY BBIOOpY
JaJbHEUIero >KU3HeHHoro nyTth. OOyuarmimecs ITOJDKHBI CaMOCTOSATEIBHO
MCIIOJIB30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT ACATEILHOCTUA B PEaIbHON KU3HH,
3a paMKamMu y4eOHOTro mpoliecca. ['J1aBHbIe 1€ CpeIHEero 00IIero oOpa3oBaHus
COCTOSIT:
* B (opMHpOBaHMMU IIEJIOCTHOTO TMPEJCTABICHUS O MHpPE, OCHOBAaHHOTO Ha
NPUOOPETEHHBIX 3HAHUAX, YMEHUSX U CIIOCO0aX JIeSITEIHbHOCTH;
* B TMpUOOpPETEHWH OMbITa TIO3HAHUSA, CAMOMNO3HAHUS, Pa3HOOOpPa3HOMI
JEATEIIbHOCTH;
* B IIOJITOTOBKE K OCO3HAHHOMY BBIOOpY 0Opa3oBaTeabHON U MpodeccruoHaIbHOM
TPAEKTOPHHU.
Oco0eHHOCThIO 00YYEHUSI XUMUU B CPEIHEH IIKOJE SIBISICTCS OMopa Ha 3HaHUS,
MOJIyYCHHBIC TIPU U3YYCHUH XUMHUHU B 8—9 KJlaccax, uxX pacimpeHue, yriyoieHue
U CUCTEeMaTH3aIusl.
B  wusyuenum kypca xumMuu OoJblias podb  OTBOAUTCA XUMHYECKOMY
AKCTIIEPUMEHTY, KOTOPBIi MpeCTaBIICH MPaKTUUYECKUMHU paboTamu,
7a00paTOPHBIMU OMBITAMHA M JIEMOHCTPAIMOHHBIMHU JKcnepuMeHTamu. OdeHb
BOKHBIM SIBJISICTCS COOJIIOJICHUE MPAaBUJ TEXHUKU O€30MacHOCTH MpH paboTe B
XUMHUYECKOH 1abopaTopui.
B kadectBe yewHocmHulx OpueHmMupos XWMHUYECKOTO OOpa3oBaHUs BBICTYMAIOT
O0OBEKTHI, H3ydyaeMble B Kypce XUMHUHU, K KOTOPHIM Y oOydJaroruxcsi popMupyercs
LIEHHOCTHOE OTHOIIIEHUE.
OCHOBY no3HagamenbHbIX YeHHOCmel COCTABIAIOT HAYYHbIE 3HAHUS U HAy4YHbIC
METO/IbI TO3HAHUS.

3anaum uzyyeHust XMuMHH.

Pa3BuTre mo3HaBaTEIbHBIX IIEHHOCTHBIX OPUEHTAIMH COJCPXKAHUS Kypca XUMHUHU
MO3BOJISIET CHOPMUPOBATH:

* YBOXUTEIHHOE OTHOIICHHUE K CO3UIATEIHLHOM, TBOPUECKOM NESITEIHHOCTH;

* IOHMMAaHUE HEOOXOAMMOCTH 3JI0POBOTO 00pa3a KU3HU;

* TOTPeOHOCTH B OE€3yCIIOBHOM BBITTOJTHEHUH MTPaBUI 0€30MACHOTO UCTIOIh30BAHUS
BEIIECTB B IIOBCEIHEBHOM KU3HU;

* CO3HATEJIbHBIN BBIOOP OyayIieit mpodeccHoHaIbHOM TeITeTbHOCTH.



Kypc xumun 0051a1aeT BO3MOKHOCTSMU JUIE (POPMHPOBAHUS KOMMYHUKAMUBHBIX
yeHHocmell, OCHOBY KOTOPBIX COCTAaBJISIIOT MPOLIECC OOIICHUS U TPaMOTHAasl pedb,
CIIOCOOCTBYIOLIHE:
* IPaBUIILHOMY MCIIOJIb30BAHUIO XMMUYECKON TEPMHUHOJIOTUY;
* Pa3BUTHIO MOTPEOHOCTH BECTH MAMAJOr, BBICIYIIMBATh MHEHHE ONIOHEHTA,
y4acTBOBAaTh B IUCKYCCHU;
* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXaTh U apryMEHTUPOBAHHO OTCTaMBATh
CBOIO TOUKY 3pCHHUSI.

Mecto yuedHOro mpeamera «XHMHUS)» B Y4eOHOM IJIaHe. HA M3YyYCHUE
kypca xumun B 10-11 kmaccax otBoautcst 68 vacos:

10 xmacc- 34 gaca (1 gac B HeAemI0);

11 kmacc- 34 yaca (luac B Hezelo).

®opMa 00y4YeHHUsI: YPOUHASI.

Y4yeOHO-MEeTOANYECKNIA KOMILIEKC

IIporpamma \ Has yaurenst \ Juis o0yuarommuxcst
10 kaace
1.IIprmepra TiporpamMma 1.Pym3utuc I'.E., ®enpaman O. I 1.Pyn3urtuc I'.E., ®enpaman O.
cpennero  (TMOTHOTO)  OOMIETO | Xyvyg: yueGHuk s 10 kiacca. | T'. Xumust: yaeGHuk s 10
obpasoBauus 110 xumuu (6a30Belii | GI'OC. IMpocsemenue. 2017r. knacca. @I'OC. [Ipocsemenue.
YpOBEHb).  XuUMHs:  COOpHUK 2017r.

2. Pagenxuit A.M. «Xumusa»
MarcpuajioB Mo  PCAM3ANNN | nynagruueckuid Matepuain. 10-11 | 2. Pymsutuc I'.E., ®enpaman .

(henepanbHOrO KOMITOHEHTA | kiacchl6 ocodue ms yuurenein | I'. Pabovas Terpaip k yueOHUKY
roCy1apCTBEHHOIO cTaHaapTa | 001e00pa3oBaTeIbHbIX Xumus: 10 kmace. PI'OC.
001IErOo 06pa3oBaHHs g | opranmuzanuii/ A.M. Panenkmuii. [Tpoceemienue. 2017r.
06111e06pa3oBaTENbHBIX Suzn. — M.: [Ipocsemenue, 2014

yupexaenusx /aBr. — coct. | 3. I'apa H.H. Xumus.

E.M.Konycesa, B.E.Mopo3os. — | KOHTpOIbHBIE H IPOBEPOUHBIE

pabotsl. 10 — 11 kmaccsl /

Bonrorpan: Yuurens, 2006. — 72
H.H.I'apa. — Ipoda, 2011.

c.

2I'ap H.H. Ilporpamma kypca
«Xumua». 10-11 xmaccel. I'ap
H.H. Pymutuc I'.E. ®denpaman
DI

2.Pabouas mporpaMma  TOJ
asropctBom ['apa H. H. ®I'OC.
XUMHUA. [Ipenmernas  nuHUA
yuebnukoB I'. E. Pymsuruca, O.
I'. ®enpamana. 10-11 kmacchl.
IIpoceenienue. 2013r.




11 kuaace

1.ITpumepHast nporpamMmma
cpenHero  (IOJHOTO)  OOIIETro
oOpa3oBaHus M0 XUMHH (0a30BBII
ypoBeHb).  XuMHUSA:  COOpPHHK
MaTepualioB [0  pealu3aluu
benepanbHOTO

rOCyJapCTBEHHOTO

KOMIIOHEHTA
cTaHjapTa
o0miero oOpa3oBaHus B
0011e00pazoBaTebHBIX
YUPEXKICHUAX
E.N.KonyceBa, B.E.Mopo3oB. —
Boarorpan: Yuwurens, 2006. — 72
c.
I.I'ap H.H. IIporpamma xypca
«Xumusi»y. 10-11 xmaccer. Tap
H.H. Pymutuc I''E. ®enpaman
O.TI.
2.Pabouas  mporpamMMa  TOJA
aBropctBoM ['apa H. H. ®I'OC.

XUMHUSL. [Ipeamernas

/aBT. —  COCT.

JMHUS
yuebnukoB I'. E. Pymsuruca, O.
I'. ®enpamana. 10-11 xmacchl.
[Ipocsemienue. 2013r.

1.Pynsutuc I'.E., ®enpaman @. I

Xumust: yueOoHuk s 11 kmacca.
®I'OC. ITpocsemienue. 2017r.

2. Paneuxuiit A.M. «Xumus»
nunakTudeckuit marepuan. 10-11
KJIACCHI6 IocobOue ISl yauTenen
0011e00pa3oBaTeIbHBIX
opranuzaruii/ A.M. Pagerkuii.
Suzn. — M.: [Ipocsemienune, 2014

3. I'apa H.H. Xumus.
KoHTpobHbBIE ¥ POBEPOYHBIC
pa6otsl. 10 — 11 kmaccsl /
H.H.T'apa. — [Ipoda, 2011.

1.Pyn3utuc I'.E., ®enpaman O.
I'. Xumust: yueOnuk mist 11
kiacca. ®I'OC. [Ipocsenienue.
2017r.

2. Pynsutuc I'.E., ®enpaman .
I'. Pabouas TeTpanp K y4eOHUKY
Xumus: 11 knace. @I'OC.
[Ipocemenue. 2017r.

Iudposbie o0pazoBaTe/ibHbIE PECYPCHI:

https://Ixumuk.ru/

http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/

http://himege.ru/
http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spr
avochnik_dlya_podg/read_online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm
www.olimpmgou.narod.ru.
http://mirhim.ucoz.ru/index/khimija_8 3/0-41



https://xumuk.ru/
http://himege.ru/

Ilnanupyemble pe3yJbTaThl OCBOCHHUS Y4e0OHOTI0 MpeaMeTa
«XHUMHUD»

JINYHOCTHBIMH YHHBEPCAJBHBIMH Y4e€OHBIMH 1eiiCTBUSIMU U3yUCHUS
npeaMera « XMMUs» Ha YpOBHE CpEHET0 00111ero o0pazoBaHus Ha 6a30BOM
YPOBHE SBJISIFOTCS CIEAYIOLINE YMEHUS:

BbINyCKHUK HAYYHUTCSH:

— pacKphIBaTh Ha MIPUMEpPaxX PoJb XUMUU B (POPMHUPOBAHUN COBPEMEHHOM Ha-
YYHOM KapTUHBI MUpPa U B MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXKIY XUMUEH U APYTUMHU
€CTECTBEHHBIMU HayKaMu;

— pacKpbIBaTh HA MPUMEPAX MOJIO0KEHUS TEOPUH XUMUYECKOTO CTPOCHHUS

A. M. bytnepoga;

— IIOHUMAaTh PU3NYECKUH CMBbICT nepuoaudeckoro 3akona /1. . Mennenee-

Ba U HAa €r0 OCHOBE OOBSACHATH 3aBUCHMOCTh CBOMCTB XUMUYECKUX JIEMEHTOB U
00pa30BaHHBIX MU BELIECTB OT 3JIEKTPOHHOTO CTPOEHHUSI AaTOMOB;

— OOBSICHATH MPUUMHBI MHOI000pa3us BELIECTB HA OCHOBE OOLIUX MPEICTaB-
JIEHUH 00 UX COCTaBe U CTPOEHUU;

— IPUMEHSATH IPABUIIA CHCTEMATHYECKOW MEKIyHAPOAHOW HOMEHKIIATYPhI KaKk
CPEICTBA pa3IMYeHUs U UACHTU(DUKAIIMY BELIECTB IO UX COCTaBY U CTPOCHHUIO;
— COCTAaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIBI OPraHUYECKUX BEIIECTB
KaK HocHuTesiel nH(opMaIui O CTPOCHHUH BEILIECTBA, €r0 CBOMCTBAX U MPUHA/I-
JIEKHOCTH K ONPENEIEHHOMY KJIACCy COCIMHEHU;

— XapaKTepu30BaTh OPraHMYECKHUE BEIIECTBA M0 COCTaBY, CTPOCHUIO U CBOMi-
CTBaM, YCTaHABJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY JaHHBIMH XapaKTe-
PUCTHUKaMH BEIIECTBA;

— IPUBOJUTH NIPUMEPBI XUMUYECKUX PEAKIUH, pACKPBIBAIOIINX XapaKTEPHbIE
CBOMCTBA TUIIMYHBIX MPEICTABUTEIIEH KIIACCOB OPraHUYECKUX BEIIECTB, C LIEJIBIO
UX UACHTU(DHUKALINKI B O0BICHEHHUS 00JIACTH TIPUMEHCHHS;

— IPOrHO3UPOBATH BO3MOKHOCTb ITPOTEKAHUS XUMUYECKUX PEAKIMil HA OCHOBE
3HAHUM O TUNIAX XUMHUYECKOU CBA3U B MOJIEKYJIAX PEAr€HTOB U UX PEAKIIMOHHOMN
CITOCOOHOCTH;

— UCIOJIB30BaTh 3HAHUS O COCTABE, CTPOCHUH U XUMUYECKUX CBOICTBAaX BeE-
HIECTB JJI UX 0€30MacHOro MPUMEHEHHUSI B MPAKTUYECKOU JIeATEIbHOCTH;

— IPUBOJIUTH MPUMEPHI MTPAKTUYECKOTO UCIIOJIB30BAHUS MTPOIYKTOB NEpepadoT-
K1 HEQTH U PUPOJIHOTO T'a3a, BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH (TIOTUATHIICHA,
CUHTETUYECKOT0 KaydyKa, alleTaTHOTO BOJIOKHA);

— IPOBOJUTH OMbITHI 1O PACMIO3HABAHUIO OPTAaHUYECKHUX BEIIECTB (TJIMLIEPUHA,
YKCYCHOM KUCJOTBI, HENPEAEIbHBIX )KHUPOB, TIIFOKO3bI, KpaxMalia, 0eJIKOB) B COCTa-
B€ IMUIIEBBIX MPOJTYKTOB U KOCMETUYECKHUX CPEJICTB;

— BJIaJIETh MPaBUIIaMH U NpUEMamMu 0e301acHON paboThl C XUMUYECKHMHU Be-
IIECTBAMH U JTa0OPAaTOPHBIM 000PYAOBAHUEM;

— YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKLIUU U CMELIEHUS



XUMUYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB C MEJIbIO ONPEEICHUS OITH-
MaJIbHBIX YCJIOBUM MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB;

— NPUBOAUTH MPUMEPHI TUAPOJIN3a COJIEH B MOBCEIHEBHOM KM3HU YEJIOBEKA,;

— NPUBOAUTH MPUMEPHI OKUCIUTEITLHO-BOCCTAHOBUTEIBHBIX PEAKIINI B PUPO-
Jie, MPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACITEILHOCTH OPTraHU3MOB;

— MIPUBOJIUTH NMPUMEPHI XUMUYECKUX PEaKIIUi, paCKPBIBAIOIITUX OOIIHNE XUMH-
YECKHE CBOMCTBA MPOCTHIX BEILIECTB — METAJIOB U HEMETAJIOB,;

— TIPOBOJUTH PACUETHI HA HAXOXKICHUE MOJICKYJISIPHON (hOPMYJIBI YTIIEBOIOPOAA
0 MPOJYKTaM CTOpPaHUsSI U M0 €r0 OTHOCUTEJIbHOW IJIOTHOCTH U MAaCCOBBIM JOJISIM
AJIEMEHTOB, BXOIAIINX B €r0 COCTAB;

— BJIQJICTh MPaBWJIAMU 0€30MACHOTO OOPAIICHHS C €IKUMH, TOPIOYHMH B TOK-
CUYHBIMU BEILIECTBAMU, CPEJCTBAMHU OBITOBOM XMMUH;

— OCYIIECTBIIATH MOMCK XUMUYECKONU MHPOPMAITUU TIO HA3BAHUSM,
HuJIeHTH(PUKATOpaM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KPUTHYECKHU OIEHUBATh U HHTEPIIPETUPOBATh XUMHUECKYIO HH(POPMAIIHIO,
COJIeprKaIlyIoCs B COOOIIEHUSIX CPEeICTB MaccoBoit nH(opmaruu, pecypcax Un-
TE€pPHETA, HAYYHO-TIOMYJISIPHBIX CTaThsX, C TOUKU 3PEHUS] €CTECTBEHHO-HAYYHON
KOPPEKTHOCTH B II€JIAX BBISBJICHUS OIIUOOYHBIX CYXKJEeHUN U OpMHUPOBaHUS COO-
CTBEHHOW MO3UIINH;

— IIPEJICTABIIATH ITyTH PEIICHUS T00ATBHBIX IPOOJIEM, CTOSIIUX MEepe]] Yemo-
BEUECTBOM (IKOJIOTUYECKUX, SHEPTETUUECKUX, CHIPhEBBIX ), U POJIb XUMHUU B pellIe-
HUU 3TUX TIPOOJIEM.

BhInycKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

— WITIOCTPUPOBATH TPUMEPAMU CTAHOBJICHUE U IBOJIOIUIO OPTaHUYECKON XU -
MUH KaK HAyKW Ha Pa3JIMYHbIX UICTOPUUECKUX dTanax e€ pa3BUTHS;

— UCIOJIB30BaTh METObl HAYYHOI'O MO3HAHUS MPU BBIMOJHEHUH MPOEKTOB U
y4e0HO-UCCIIEIOBATENBCKUX 33]1a4 110 U3YUYEHUIO CBOMCTB, CIIOCOOOB MOJIyYEHUS U
pacrio3HaBaHMsI OPraHUYECKUX BEIIECTB;

— 0OBSICHATH MPUPOAY U CIIOCOOBI 0OOpPa30BaHUS XUMHUECKOM CBS3U: KOBAJICHT-
HOM (TTOISIPHOM, HEMOJIAPHOI ), HOHHOM, METAJUTHYECKOM, BOJOPOAHONU — C LIEIBIO
ONpeIeSICHUs] XUMUYECKOW aKTUBHOCTH BEUIECTB;

— YCTaHABIIMBATh T€HETUYECKYIO CBSI3b MEXKAY KJIacCaMU OPTaHUYECKHUX Be-
IIECTB JJI1 000CHOBAHUSI MPUHITUIIAATEHON BO3MOXKHOCTH TTOJTYYCHUS] OpraHrye-
CKMX COCIMHECHUH 3aJaHHOr0 COCTaBa U CTPOCHUS;

— yCTaHaBJIMBATh B3aUMOCBSI3U MEXAY (pakTamMu U Teopueu, MpUUUHOU U CIIe/I-
CTBHUEM IIPU aHAJIN3€ MPOOJIEMHBIX CUTYaIMi 1 000OCHOBAHUH MPUHUMAEMBIX pe-
IICHUM HA OCHOBE XMMHUYECKHUX 3HAHUU.

MeranpeaMeTHble pe3yJibTaThl
PeryisiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe 1elCTBUA
MeTanpeaMeTHbIMH PE3yJIbTaTaMH U3yYEHUS Kypca « XUMUS» SBISIETCS
dbopmHpoBaHrEe YHUBEpCAIbHBIX YueOHbIX AeicTBuil (YVY /).

1) chopmMupOBaHHOCTH YMEHUS CTABUTD LI€TTU U HOBBIE 3a/1a4u B yu&Oe u 1o-
3HABATEJIbLHOU JEATEIBHOCTH;



2) oBnageHue NpUEMaM CaMOCTOATEIBHOTO TIAHUPOBAHUS ITyTEH TOCTHXKEHUS
1[I, YMEHUS BBIOUpaTh 3P heKTUBHBIC CIIOCOOBI pellieHUs] Y4eOHBIX M M03HaBa-
TEJIbHBIX 33]1a4;

3) chopMUPOBAHHOCTH YMEHUSI COOTHOCUTH CBOM JIEUCTBHUS C IJTAHUPYEMBIMU
pe3ynbTaTamu;

4) copMUPOBAaHHOCTh YMEHHUS OCYILIECTBIIATh KOHTPOJIb B MPOIECCE TOCTUKE-
HUS pe3yJIbTaTa, KOPPEKTUPOBATH CBOU JICHCTBUS;

5) chopMUPOBAHHOCTh YMEHHS OLIEHUBATH MPAaBUILHOCTD BHITIOJHEHHS y4eO-
HBIX 3371a4 U COOCTBEHHBIE BO3MOKHOCTH UX PEIICHHUS,

6) chopMUPOBAHHOCTH YMEHUS aHATM3UPOBATh, KI1aCCUPUIIUPOBATh, 00 00IIATH,
BbIOMpATh OCHOBAHMS U KPUTEPUU I YCTAHOBIECHUS TPUYMHHO-CIICICTBEHHBIX
CBsI3€i;

7) chopMUPOBAHHOCTHh YMEHUS MPUOOPETATh U IPUMEHSATH HOBBIC 3HAHUS;

8) copMUPOBAHHOCTh YMEHHMSI CO3[1aBaTh MPOCTEUILINE MOJIENHN, UCTIOIb30BaTh
CXEMBbI, TaOJIMIIbI, CAMBOJIBI JIJIs1 PEIICHUS YIEOHBIX U MO3HABATEIBHBIX 33]1a4;

9) oBnaseHne Ha BHICOKOM YPOBHE CMBICIIOBBIM YTE€HUEM HAYYHBIX TEKCTOB;

10) chopmupoBaHHOCTH YMeHHUSI 3PHEKTUBHO OPraHU30BBIBATH Y4EOHOE CO-
TPYAHUYECTBO U COBMECTHYIO JESATEIBHOCTD, pab0TaTh UHAUBUAYAIBHO C YYETOM
OOIIUX UHTEPECOB;

11) copmrpoBaHHOCTH YMEHUS OCO3HAHHO MCMOJIb30BaTh PEUEBBIE CPE/ICTBA B
COOTBETCTBHH C 3a/la4aMl KOMMYHUKAIIUH;

12) BBICOKMI1 YpOBEHb KOMIIETEHTHOCTH B 001acT ucnoiab3oBanus MKT;

13) chopMUpPOBAHHOCTH SKOJIOTUYECKOTO MBIIILICHHUS;

14) chopMHpPOBaHHOCTh YMEHHMS IPUMEHSTh B IO3HABATEIbHON, KOMMYHHKA-
TUBHOM U COIMANLHOM MPaKTUKE 3HAHUSA, TOTyYeHHBIC TIPHU N3YUCHHUH MTPEIMETa.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

BbinyCKHUK HAYYUTCH:
AHanmM3upoBaTh, CPAaBHUBATH, KIIACCUPHUITMPOBATH U 0000IIATH MTOHATHUS:

- 1aBaTh ONPECIICHUE TTOHATUAM Ha OCHOBE U3YYEHHOI'O HA PA3JIMYHbBIX
peaMeTax yueOHOTO MaTepuana;

- OCYLIECTBIIATH JIOTUYECKYIO ONEPALIUIO YCTAHOBIICHUS POI0-BUIOBBIX
OTHOIIICHU;

- 0000111aTh TOHATHS — OCYIIECTBIIAT JOTUUECKYIO OTIEpaIlHIO TIEpexoia OT
HOHATUS C MEHBIIIUM 00BEMOM K IIOHITHIO C OOJBIIUM 00BEMOM.

CTpouTh JOTHYECKOE PACCYKICHUE, BKIIIOYAIOIIEE YCTAHOBJICHNUE IPUUYNHHO-
CJICJICTBEHHBIX CBS3EH.

Co3naBaTh MOJICIIH C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00bEKTa,
IPeoOpa30BEIBATH MOJICIIH C TICJTBIO BBISBICHUS OOIINX 3aKOHOB, OTIPEICIISIOIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh.

[IpencraBasaTs nHPOpMAaLIMIO B BUI€ KOHCIIEKTOB, TA0JIHUI, CXEM, TPapuKOB.



[IpeoOpazoBeIBaTh MH(DOPMAITUIO U3 OJHOTO BUA B APYTOM U BEIOMPATH yIOOHYIO
it ce0st popmy pukcaruu u ipencrasieHus nHGopmammn. [IpenctaBisaTh
UHGOPMAITHIO B ONTUMATILHON (DOpME B 3aBUCUMOCTH OT ajipecaTa.

[ToHnMasi MO3UIIKIO IPYTOTO, Pa3IMyaTh B €ro pey: MHEHUE (TOUKY 3peHUs),
JI0Ka3aTeNIbCTBO (apryMeHThl), (aKThl; TUIIOTE3bI, AKCUOMBI, TEOpUH. J{J1s1 3TOTO
CaMOCTOATENLHO MCIOIb30BATh PA3IMYHbIC BUJIbI UTCHUS (M3yYalollee,
MPOCMOTPOBOE, 03HAKOMUTENILHOE, TOUCKOBOE), TPUEMBI CITYIIAHUS.

CamMomy co3aaBaTh UCTOYHUKH MH(OPMALIMK PA3HOTO TUMA U JUIS Pa3HBIX
ayJIUTOpHil, cOOII01aTh MHPOPMAIIMOHHYIO TUTHEHY U MpaBujia HHPOPMAIIHOHHOM
0€30I1aCHOCTH.

YMeTh UCII0JIB30BATh KOMITBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTUN KaK
WHCTPYMEHT JJIs1 TOCTHKEHUS CBOUX LieJIeH. Y METh BbIOMpATh aJieKBaTHBIE 3a/1a4e
WHCTPYMEHTAJIbHBIE IIPOTPAMMHO-ANNIaPaTHBIE CPECTBA U CEPBHUCHI.

Cpeocmeom ghopmuposarus no3HaBaTeNbHBIX Y Y] cyKaT yueOHbIN MaTepuan u
MPOJYKTUBHBIC 3a/laHns yueOHUKaA, HAalleJIeHHbIE Ha 1—4-11 TMHUW pa3BUTHSL:

- OCO3HaHUE PoJu BeulecTB (1-5 TUHUS pa3BUTHSA);

- PaCCMOTPEHHUE XUMHUECKUX MPOLIECCOB (2-5 IUHUS Pa3BUTHA);

- UCTIOJIb30BAHNE XUMUYECKUX 3HAHUN B OBITY (3-51 TUHUS Pa3BUTHS);

- 00BSICHEHUE MUPA C TOUKHU 3PEHUST XUMUH (4-51 TUHUS Pa3BUTHSA);

- OBJIaJICHHE OCHOBAaMHU METOJIOB €CTECTBO3HAHUS (6-51 IMHUS PA3BUTHSA).
KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

BBITTyCKHUK HAy4YUTCS:

* YIUTHIBATh Pa3HbIE MHEHUS M CTPEMUTHCA K KOOPJAWHAIIMW Pa3THYHBIX
MO3UIINN B COTPYIHUYECTRE;

* popMynupoBaTh COOCTBEHHOE€ MHEHHME W TO3UIIMIO, ApTyYMEHTUPOBATH U
KOOPJIMHUPOBATh €€ C TMO3HIHUSIMU TMApTHEPOB B COTPYAHHYECTBE IIPH
BBIPAOOTKE 00IIETO PEIICHUSI B COBMECTHOM I€ATEIbHOCTH;

* YCTAaHABIIMBATh U CPABHUBATH PAa3HBIC TOUKHU 3PEHUS, TIPEK/E YEM MPUHUMATH
pEIIeHUS U IeTIaTh BHIOOD;

* Apr'YMEHTHPOBATh CBOIO TOYKY 3pPEHHUSA, CIOPUTh W OTCTaWBaTh CBOIO
MO3UIIMIO HE BPAKICOHBIM JIJIs1 OTIMIOHEHTOB 00pa3oM;

*3371aBaTh  BOIPOCHI, HEOOXOAWMBIC [JIi  OpraHu3ali  COOCTBEHHOU
JEATEILHOCTH U COTPYAHUYECTBA C MTAPTHEPOM;

* OCYIIIECTBIIATh B3aWUMHBIH KOHTPOJIb W OKa3blBaTh B COTPYJAHHYECTBE
HEO0OXOIMMYIO B3aUMOIIOMOIIIb;

* aJICKBAaTHO HCITOJIb30BaTh pPEYb I IUIAHUPOBAHUS M PETYISIIUU CBOCH
NEeATEITLHOCTH;

* aJICKBaTHO UCIIOJIb30BaTh PEYEBBbIE CPEACTBA JJI PEIICHUS PA3ITHUYHbIX
KOMMYHUKATHBHBIX 3a/a4; BJIQJE€Th YCTHOW W MHCHBMEHHON PEYblO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHNUE;



* OPTaHU30BBIBATh U IUIAHUPOBATH y4eOHOE COTPYAHUYECTBO C YUUTEIEM U
CBEPCTHUKAMM, OMNpPEACNATh eI U (PYHKIUU YYACTHUKOB, CIIOCOOBI
B3aMMOJICUCTBUS; TUTAHUPOBATH 00IIIUE CITIOCOOBI pabOTHI;

* OCYILIECTBIIATh KOHTPOJb, KOPPEKIMIO, OLIEHKY JAEUCTBUN MapTHEpA, YMETb

yOeX/1aTh;
* paboTaTh B TpYINIe — YyCTaHABIWBaTh pabouue OTHOIICHHS, 3PHEKTHBHO
COTPYIHHYATH U CIocoOCTBOBATH POIYKTHBHOM KOOTIepaIuy,

WHTETPUPOBATHCA B TPYNIy CBEPCTHUKOB W CTPOWTH MPOAYKTHBHOE
B3aMMOJICHCTBHE CO CBEPCTHUKAMH M B3POCIIBIMU;

* OCHOBaM KOMMYHUKATHBHOU pedeKkchu;

* HCTIOJIb30BaTh AJCKBATHBIC S3BIKOBBIE CPEACTBA MJIsI OTOOPaKEHUS CBOUX
YYBCTB, MbICJICH, MOTUBOB U TOTPEOHOCTEN;

* OTOOpakaTh B peud (ONUCaHUE, OOBSICHEHHE) COJEpKaHUE COBEPIIAEMBIX
JEUCTBUN KakK B (popme rpoMKO#l colMaan3vpoBaHHOM pedd, Tak U B popme
BHYTPEHHEU PEUH.

Buinycknux nonyyum 603mMoicHOCMb HAYYUMBCA!

* yyumslgams U KOOPOUHUPOBAMb OMIUYHbIE OM COOCMEEHHOU No3UyUU
opyaux arooell 8 CompyoHuyecmaee,

* YUUmMbIBAMb pPA3Hble MHEHUs U UHmMepecbl U 0OOCHOBbI8AMb COOCMBEHHYIO
nO3UYUIO;

* NOHUMAMb OMHOCUMENILHOCMb MHEHUL U NOOX0008 K PeueHUuIo npooiemb,

* NPOOYKMUBHO pa3peulamsv KOHQIUKMbI HA OCHO8e Y4éma uHmepecos u
no3Uuyuil 8cex Y4acmuukos, NOUCKA U OYEHKU albMePHAMUBHBIX CHOC0008
paspeuienusi KOHQIUKMO8, 00208apuU8amvCsl U NPUX0OUms K 00uiemy peueHuro
8 COBMECMHOU OesmeNbHOCMY, 6 MOM YUcie 8 CUmMyayuu CmOJKHOBEHUs.
uHmepecos,

s Opamb Ha cebs UHUYUAMUBY 8 Op2aHUu3ayuu COBMECMHO20 OeUCmBUs]
(Oenosoe nudepcmeo),;

* 0KA3bI8AMb NOOOEPIHCKY U cOOelicmaue mem, om K020 3a8UCUM OOCMUICEHUe
yenu 6 COBMeCmHol 0essmeIbHOCU,

* ocyujecmensimes KOMMYHUKAMUBHYIO peqhieKCUuro KaK OCO3HAHUEe OCHOBAHUU
cobcmeerHbIX Oeticmsutl U Oeticmsuti napmuépa;

* 8 npoyecce KOMMYHUKAYUyu 00CMamoyHo moyHo, Nociedo8amenbHO U NOJIHO
nepeoasams NAPMHEPY HEOOX00UMYIO UHDOpMAYU0 KaK OpueHmup OJis
HOCMpOeHUs Oelcmaus;

* gcmynams 8 OUaN02, A MaKice yuacmeosams 8 KONIeKMUBHOM 00CYHCOeHUU
npobnem, yuacmeosams 8 OUCKYCCUU U ap2YMEHMUpPO8Amsb C8010 NO3UYUIO,
671a0emb MOHON02UYECKOU U OUATIO2UYECKOU (opMamu pedu 8 cOOmeemcmauu
C epamMMamuyecKuMu U CUHMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA,

* C1e008aMb MOPATLHO-IMUYECKUM U NCUXOTOSUYECKUM NPUHYUNAM OOUJeHUs]
U COmpyOHU4eCmea Ha OCHOBE YBAJICUMENbHO20 OMHOUIeHUs K NAPMHEPAM,
BHUMAHUSL K TUYHOCMU OPY2020, A0EKBAMHO20 MENCIUYHOCINIHO20 860CHPUAMUS,
20MOBHOCMU A0EK8AMHO peazuposams HA HYHCObl OpYeux, 8 UYacmHOCMU
0KaA3b186aMb NOMOWbL U IMOYUOHANLHYIO NOOOEPIHCKY NAPMHEPAM & npoyecce
oocmudicenus oouyetl yeau coOBMeCmHol 0esimenabHOCmiL,



* ycmpaueamsv d¢hghexkmuenvie 2pynnogvle 00CYIHCOeHUsT U 0becneyusamo
0OMeH 3HAHUAMU MeNCOY HYNeHaAMU 2epynnvl Ol NPUHAmus 3P@ekmuensix
COBMECTHBIX peUeHUlL,

* 8 COBMECMHOU OesmeNbHOCMU UYEMKO (QOPpMYIUPO8ams yeiu 2pynnvl U
no360/5iMb €€  YUACMHUKAM  NPOSGIAMb  COOCMBEHHYIO  dHepaulo Ol
00CMUIICEHUsL IMUX Yelell.

®opmupoBanue UKT-koMneTeHTHOCTH 00y4aKOIIMXCS

Oopamenue ¢ ycrpoiictreamu UKT

BbinyCKHMK HAY4YUTCH:
* BBICTYNIaTh C ayJAHOBHJICOIOJJIEPKKOM, BKIIOYAs BBICTYIUIEHUE TMEpel
JACTAaHIMOHHOM ayJAuTOPHUEH;
* y4aCTBOBaTh B O0OCYyXAeHUHU (ayauoBUACOPOpPYM, TEKCTOBBIM (opym) ¢
UCITIOJIb30BAaHUEM BO3MOXKHOCTEN MHTEpHETA;
* KCIIOJIb30BAaTh BO3MOXKHOCTH 3JIEKTPOHHOM MOYTHI JJIsI MH(MOPMAIIMOHHOTO
oOMeHa;
*BECTU JIMYHBIA JHEBHUK (OJIOr) C MCHOJIB30BAHUEM BO3MOXKHOCTEH
HNutepHera;
* OCYLIECTBJIATh 00pa30BaTEIIbHOE B3aUMOJEUCTBUE B HH(POPMALMOHHOM
IPOCTPAHCTBE OOPA30BATEIBHOIO YUPEXKIEHUS (TOJy4EHHE U BBIIOJIHEHUE
3aJlaHul, TOJy4YE€HHEe KOMMEHTAapUEB, COBEPILIEHCTBOBAHHE CBOEH palOTHI,
dbopmupoBanre NopThoano);
* coOMoAaTh HOPMBI HMH(MOPMALMOHHOM KYyJIbTYpbl, 3THKM M TMpaBa; C
YBaXEHUEM OTHOCHUTBHCS K YACTHOM MH(pOpMaLUi U HHPOPMALMOHHBIM IIpaBam
JOPYTUX JTHOJEH.
* UCMOJIb30BATh pa3iMyHble NpUEMBI moucka uHpopmanmu B HHTepHeTe,
MOMCKOBBIE CEPBHUCHI, CTPOUTH 3aMPOChl JJIs MOUCKAa HWH(MOpPMALUU U
aHAJIM3UPOBATh PE3YJIbTAThl IOUCKA;
* MCII0JIb30BATh MPHUEMBI TOMCKA MH(OPMALIMU Ha MEPCOHATLHOM KOMITBIOTEPE,
B MH(OPMAILIMOHHOM Cpefie YUpeXkKIeHUs U B 00pa30BaTeIbHOM IPOCTPAHCTBE;
* MCIIOJIb30BATh pa3U4Hble OMOIMOTEUHBbIE, B TOM YMCIE 3JIEKTPOHHBIE,
KaTaJorH JJIsl MOMCKa HEOOXOIUMBIX KHUT;
* UCKaTh MH(POPMAIUIO B Pa3IMYHBIX 0a3ax NaHHBIX, CO3JaBaTh U 3alOJIHSITH
0a3bl TaHHBIX, B YACTHOCTH MCTIOJIb30BATh PA3IMYHbIEC ONPEICTUTEINH;
* popmupoBaTh CcOOCTBEHHOE HH(POPMALMOHHOE MPOCTPAHCTBO: CO3/1aBaTh
CUCTEMBI MANoOK M pa3MellaTh B HUX HYXHbIE€ HH(POPMALMOHHBIE UCTOUYHUKH,
pa3memiath uHopmanuio B IHTepHere.
* BBOJIUTh DPE3YyJIbTAaThl WM3MEPEHUN W Jpyrue UUQPpPOBBIE JTaHHBIE LI X
00pabOTKH, B TOM YHUCJI€ CTATUCTUYECKON U BU3YyaIU3alllH;
* IPOBOJUTH SKCIIEPUMEHTHI M HCCIIEAOBAHUS B BUPTYAIbHBIX JTAOOPATOPUSIX
Buinycknuk nomyuum 603mM0iCHOCMb HAYYUMBCA.
* 83aUMO0ELCMB08AMb 6 COYUANbHBIX Ccemsax, pabomams 6 2cpynne Hao
cooowenuem (UKL,
* yuacmeosams 8 hoOpymax 6 COyUaIbHbIX 00PA308AMENbHBIX CEMAX,



* 83aUMO0€UCMB08aMb C NAPMHEPAMU C UCNOTb30BAHUEM BO3ZMONCHOCHEN
Humepnema.

* C030a8amv U 3aNOJHAMb PA3IUUHbIE ONpedenument,

* UCNONIL308AMb PA3IUYHbIE NPUEMBI NOUCKA UuHpopmayuu 6 Humepneme 6
X00e yuebHOU 0esimenbHOCHIU.

* IPOBOOUMb  eCeCMBEHHO-HAYUHblE U COYUATbHbIE USMEPEHUsl, 6800UMb
pe3yrbmamol UsMepeHutl U Opyeux yu@posvlx OAHHbLIX U 0OpAbamvléams ux, 8
MOM YUCIe CMAMUCMUYECKU U C NOMOWBIO BU3YATUAYUU,

* AHANU3UPOBAMb  PEe3YIbMAamyvl C8oell O0esIMeNbHOCMU U 3ampaidueaemblx
pecypcos.

Ilouck v opranu3anusi XxpaneHusi uHGpopMaun

BbInyCKHUK HAYYUTCH:

* WCIIOJNB30BaTh pazInyHble NMPHUEMBI Monucka wHpopmaruu B MHTEpHETE,
MOMCKOBBIE  CEPBHCHI, CTPOUTH 3alpochl g TMOUCKa HWHoOpManuu U
aHAJIM3UPOBATh PE3YJIbTAThI IOMCKA,

* WCHONB30BaTh MpuUéMbl TMOUCKAa HH(POpMAIMM Ha MEPCOHATBHOM
KOMITbIOTEPE, B HMH(POPMALMOHHON cCpefie yupexJeHHss U B 00pa3oBaTeIbHOM
MPOCTPAHCTRBE;

* WCIOJB30BaTh Pa3jU4HbIe OMOIMOTEUHBIE, B TOM YHUCJE DJIEKTPOHHBIE,
KaTaJIOTH JIJIsl MOUCKa HEOOXOIMMBIX KHUT;

* WCcKaTh WHGPOPMAIMIO B pa3MYHBIX 0Oa3ax JaHHBIX, CO37aBaTh U
3aMoJHATH 0a3bl TAHHBIX, B YACTHOCTH MCIIOIL30BaTh PA3INIHBIC ONPEICTUTEH,

* (opmupoBaTh COOCTBEHHOEC MH(POPMAIIMOHHOE TPOCTPAHCTBO: CO37aBaTh
CHUCTEMBI TIANIOK M pa3MelniaTh B HUX HYXHbIE HH(POPMAIMOHHBIC HCTOYHHKH,
pa3smemath nHpopmaruto B IHTEpHETE.

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* €030a8amb U 3aNOJHAMb PA3IUUHbIE ONPEOeTUMeNU,

* uUCnonv308amb paznuuHble Npuémsl noucka ungopmayuu ¢ Unmepneme 6
Xo00e yuebHOU 0esimenbHOCHU.

OCHOBBI Y4€OHO-HCCJIEI0BATEILCKOH U MPOEKTHOM 1eATeILHOCTH
BbINyCKHUK HAYYMTCS:

* IJJAHUPOBATh M BBHITMIOJHATH Y4eOHOE HCCIIEIOBAHUE U Y4YEOHBIH TMPOECKT,
UCTIONB3YS O0OpyIOBaHUE, MOMAENTH, METOABl W TPUEMBI, aJCKBAaTHBIC
uccieayemMon mpoodieme;

* BRIOMpaTh H UCIOJB30BaTh METOJbI, pEJICBAaHTHBIE paccMaTPUBAEMOM
npo0ieme;

* pacro3HaBaTb M CTaBUTh BOIIPOCHI, OTBETHl Ha KOTOpPHIE MOTYT OBIThH
MOJyYeHbl MyTEM HAYYHOI'O MCCIEIOBaHUS, OTOMpPATh aJeKBAaTHBIE METOMbI
UCCIeI0BaHusl, ((OPMYIHPOBATH BHITEKAIOIINE U3 UCCIIEIOBAHUS BBIBOIBL;

* HCIIOJIb30BAaTh TaKH€ €CTECTBEHHO-HAyYHbIE METOAbl U MPUEMBI, Kak
HaOJI0/IeHNE, TIOCTAaHOBKA MPOOJEMBI, BBIABUKEHHE «XOPOIIEH THIOTE3bD»,
HKCIIEPUMEHT, MOJEIUPOBAHHUE, HCIOJIb30BAaHUE MAaTEMaTHUYECKHX MOJIENeH,



TEOpETUYEeCKOEe O0OOCHOBAHHME, YCTAHOBIEHHE TpaHHUI] MPUMEHUMOCTHU
MOJICIIA/TEOPHH;

* SICHO, JIOTUYHO M TOYHO H3Jaratb CBOK TOYKY 3PEHUS, HCIIOJIb30BaTh
SI3BIKOBBIE CPEJICTBA, aJIEKBAaTHBIE 00CYK/1aeMOM IIpolieme;

* OTJIMYATh (PAKTHI OT CY>KJIEHUN, MHEHUHN U OLICHOK, KPUTUYECKH OTHOCUTHCS K
CYKJICHUSIM, MHEHUSIM, OLIEHKaM, pEKOHCTPYHPOBATh UX OCHOBAHUS;

*BUJAETh U KOMMEHTHUPOBATh CBSI3b HAYyYHOTO 3HAHUS W LIEHHOCTHBIX
YCTAaHOBOK, MOpPAJBHBIX CYKJICHUM NPHU MOJYy4YEHUH, PACHPOCTPAHEHUH U
IIPUMEHEHUN HAyYHOT'O 3HAHUS.

Buinycxknuk nomyuum 603mModcHOCMb HAYYUMBCA:

* CaMOCMOSIMENbHO 3A0YMbl8AMb, NIAHUPOBAMb U  BbINOIHAMb Y4eOHoe
uccneoogamnue, y4eonvlii U COYUanIbHbIl NPOEKm,

* UCNOTIBb3068aMb 002A0KY, 03aPEeHUe, UHMYUYUIO,

* UCNOIL306AMb MAKUe eCMeCmMBeHHO-HAYUHble Memoobl U NPUEMbL, KaK
abcmpazuposanue  om  HPUBXOOAWUX  (HaKkmopos,  npoeepka - Ha
COBMECMUMOCIb C OpY2UMU U3BECIMHBIMU (PaKMaAMU,

* YyeleHanpasieHHo U OCO3HAHHO pPA36UBAMb  C80U  KOMMYHUKAMUBHbBIE
CNOCOOHOCMU, 0CBAUBAMb HOBbLE S3bIKOBbIE CPEOCMEa;

* 0CO3HABAMb CBOI0 OMBEMCMBEHHOCMb 3d 00CMOBEPHOCHb  NOJIYYEHHBIX
3HAHUlU, 34 KA4ecmeo 8bINOJIHEHHO20 NPOEKMmA.

IIpenmeTHbIe pe3yJIbTATHI
10 knacc

B pesynbTraTe n3zydenus xumMmun Ha 6a30BOM ypoBHE B 10 Ki1acce yUeHHK JOTKEH

3HATH / MIOHUMATD:

Baj)KHeHIIHe XMMHUYEeCKUe MOHATUA: XUMUYECKAs CBSI3b,
AIIEKTPOOTPUIIATEIILHOCTD, YIJIEPOAHBIN CKeeT, GyHKIIMOHATIbHAS TPYIIIa,
M30MEpHsl, TOMOJIOT S,

OCHOBHBIC 3aKOHbI XUMHM: COXPAHCHUA MACCELI BEIICCTB, IOCTOAHCTBA
cocCTaBa, HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH,

OCHOBHBIC TCOPHUHA XUMHUHU: CTPOCHHA OPraHNUICCKUX COCHHHCHHﬁ;

BajkKHel e BellecTBA M MaTEPHAJIbI: CEpHasi, COJIsIHAs, a30THAs U
YKCYCHasi KUCJIOTHI; II€JIOYH, METaH, STUJICH, alleTUJICH, O€H30J1, TAHOJI,
JKUPBI, MbLJIa, TJIFOKO3a, caxapo3a, Kpaxma, KieT4yaTKka, OejIKu,
MCKYCCTBEHHbBIC U CHHTETUYECKHE BOJIOKHA, KAYUyKH, IIJIaCTMACCHI;

yMeThb:

Ha3bIBATh U3YYCHHBIC BELIECTBA 10 TPUBUATILHOW) WUIIA MEXKIYHAPOAHON
HOMEHKJIATYpE;



OIpeAeATh: BAJICHTHOCTh U CTEIICHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B
OpPTraHUYECKUX COCIUHEHUSAX, TUIl XUMUYECKOU CBSA3U B OPTaHUYECKUX
COEIMHEHUAX, TPUHA/JIEKHOCTD BEIIECTB K PA3JINYHBIM KJIaccam
OPraHUYECKUX COCANHECHUN;

XapPaKTepu30BaTh: O0IIME XUMUUYECKHUE OCHOBHBIX KJIACCOB OPTaHMYECKHUX
COEMHEHUN; CTPOCHUE U XUMUYECKNE CBOMCTBA U3YUYECHHBIX OPTaHUYECKUX
COCJIMHCHUN;

00BSICHATB: 3aBUCUMOCTb CBOIMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;
IPUPOTYy XUMUYECKON CBSA3M B OPraHUYECKUX BELIECTBAX, 3aBUCUMOCTb
CKOPOCTH XUMHYECKON PEAKIMH U MOJIOKEHUS XUMUUYECKOTO PABHOBECHUS OT
pa3inyHbIX (PaKTOPOB;

BBINOJIHATH XUMHYECKHH IKCIEPUMEHT 110 paCIIO3HAaBAHUIO BaYKHEUIIINX
OpPraHNYCCKHUX BCIIICCTB,

IPOBOAUTD CaMOCTOSITEJIbHBIN MNOUCK XUMHYECKOM I/IH(bopMaI_[I/II/I C
HCIIOJIB30BAHNCM PA3JIMYHBIX HCTOYHHUKOB (Hay‘{HO-HOHYJIHpHBIX I/I3I[aHI/If/'I,
KOMIIBIOTCPHBIX 0a3 JdaHHBIX, pCCYpPpCOB I/IHTepHeTa); HCIIOJIB30BaTh
KOMIIBIOTCPHBIC TCXHOJIOTUH IJIA O6pa6OTKI/I " repcaavuu XUMHUYECKOMN
I/IH(bOpMaI_[HH " €C IIPCACTABJIICHUA B PA3JIMIHBIX (bopMax;

HCNOJIb30BATH NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOH
NAeSITeJIbHOCTU U MOBCEIHEBHOM "KU3HU JIJIS:

ONnpCaACICHNA BO3MOKHOCTHU IMMPOTCKAHUA XUMHYCCKHUX HpCBpaH_ICHI/Iﬁ B
Pa3INYHBIX YCJIOBUAX U OLCHKHU UX HOCHCHCTBHﬁ;

HKOJIOTUYECKH TPAMOTHOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OLICHKU BIIMSTHUSI XUMHAYECKOTO 3arps3HEHUS OKPYKAKOIIEH Cpeabl Ha
OpraHu3M YeJOBEKa U IPYTUE KUBbIE OPTaHU3MBI;

0e30macHoro ooparieHus ¢ TOprOYMMHU U TOKCUYHBIMU BEIIECTBAMH,
71a00paTOPHBIM 000PYI0BAHUEM;

KPUTHUYECKOMN OIIEHKHU JOCTOBEPHOCTH XUMUYECKON MH(MOpMAIIHH,
MOCTYIAOLIEH U3 Pa3HbIX UCTOYHUKOB.

11 kaacc
B pe3ysabTarte u3yuyeHusi XuMUM Ha 0230BOM YPOBHE YUEHHK J0JIKEH:
3HATL/IIOHUMATD:
- Ba)KHCHUIIME XWMHWYECKHE IOHATHS: BEIISCTBO, XMMHUUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHAs M MOJICKYJSIpHAsE MAacChl, HMOH, AJJIOTPOIUS,



M30TOMbI, XHMHUYECKasl CBS3b, DJJIEKTPOOTPULATEIBHOCTh, BaJIEHTHOCTh, CTENEHb
OKHCJICHUsI, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00beM, BEIIeCTBa MOJICKYJISIPHOTO U
HEMOJICKYJIIDHOTO  CTPO€HMS,  pPacTBOPBI,  DJIEKTPOJIUT M HEDJIEKTPOJIUT,
AJIEKTPOJIUTHYECKAsT JUCCOLMAIMS, OKHUCIWUTEIb W BOCCTAHOBUTEIb, OKHUCJIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(PGhEeKT peakiuu, CKOPOCTh XHMHUYECKOW pEaKIuH,
KaTain3, XMMUYECKOE PaBHOBECHE, YIJIEPOJHBIN CKelleT, (yHKIMOHAJIbHAs TpYIIa,
M30MEpHsl, TOMOJIOT S,

- OCHOBHBIE 3aKOHbI XMMHUU: COXPAHECHHSI MACChl BEIIECTB, MOCTOSHCTBA COCTABA,
MEPUOIMYECKUI 3aKOH,;

- OCHOBHBICE TEOPUU XUMHUHU: XUMHUYECKON CBS3U, IJICKTPOJIUTHUYECKOMN
JIMCCOLUALINY, CTPOCHHSI OPTaHUUYECKUX COCTMHEHUN;

- BaOXHEUIIME BENIECTBA M MaTepHalibl: OCHOBHBIE METaJUIbI U CIUIABBI; CEpHas,
COJISIHAs, a30THAsA M YKCYCHAasl KUCJIOTBI; IIEJIOYH, aMMHUAK, MUHEpAJIbHbIEC YI00pEeHMUS,
MeTaH, dTUJICH, alleTUJIeH, OCH30JI, 9TaHOJI, KUPHI, MbLIIa, TJII0K03a, caXapo3a, Kpaxmall,
KJIeTYaTKa, OCJIKM, UICKYCCTBEHHBIE U CHHTETUYECKHUE BOJIOKHA, KayIyKH, IJIACTMACCHI;

yMeTh:

- Ha3blBaTh M3YYEHHBIE BEIIECTBA MO 'TPUBUAIBHON" WM MEXAYHAPOIHON
HOMEHKJIAaTypE;

- OMNpPENENATh: BAJICHTHOCTh M CTENEHb OKUCJIEHUS XUMHUYECKUX DJIEMEHTOB, THUII
XUMHYECKOU CBSI3M B COEUHEHUSIX, 3apsA]l MOHA, XapaKTep CPeAbl B BOAHBIX pacTBOpax
HEOPTaHUYECKUX COCJIUHECHUHN, OKHUCIHUTEIb U BOCCTAHOBUTEb, MPUHAICKHOCTD
BEILIECTB K Pa3JIMUYHBIM KJIacCaM OPTaHUYECKUX COCAMHEHUI;

- XapakTepu30BaTh: DJIEMEHThl MaJIbIX TEPUOJOB IO UX TMOJOXKEHUIO B
[Tepuomuueckoii cucreme JI.M. Menpeneena; o0ime XuMUYECKUE CBOMCTBA METAJIOB,
HEMETAJUJIOB, OCHOBHBIX KJIAaCCOB HEOPraHWYECKUX W OPraHUYECKUX COCIUHEHUM;
CTPOCHHUE U XUMUYECKHE CBONCTBA U3YYEHHBIX OPTAaHUYECKUX COEIUHEHUI;

- OOBSACHSITH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; MPUPOTY
XUMHYECKON CBs3U (MOHHOM, KOBAJIGHTHOM, METAJITMYECKOM), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pEeakIuu U TMOJOKEHUS XHMHUYECKOrO PABHOBECUS OT Pa3IUYHBIX
(bakTopoB;

- BBINOJHATh XUMHUYECKUN OHKCIEPUMEHT MO PACIMO3HABAHUIO BaKHEUIIHX
HEOPTaHUYECKUX U OPTAaHUYECKUX BEILIECTB;

- TIPOBOJIUTH  CaMOCTOSITENIbHBIH  TIOMCK  XUMHYECKOW uHMOpMaruum C
WCIIOJB30BAaHUEM  PA3JIMYHBIX  HUCTOYHUKOB  (HAYYHO-TIOMYJSPHBIX  HW3JIaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCIOIB30BaTh KOMILIOTEPHbBIC
TEXHOJIOTUM JUIsi O00pabOTKM W mepelayd XUMUYecKol uHdopmamuum u  ee
MIPECTaBIICHUS B Pa3IMUHbIX opmax;

UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B MPAKTUYECKOU IESITEILHOCTH U
MTOBCETHEBHOM KU3HU JIJIS:

- OOBACHEHHS XUMWYECKHUX SBJICHUH, MPOUCXOASAIIMX B MpUponae, ObITYy U Ha
MIPOU3BOJICTBE;

- ONpENENICHUS] BO3MOXHOCTH MPOTEKaHUS XHUMHUYECKHX NpEeBpalleHUN B
Pa3JIMYHBIX YCIOBUSIX U OLIEHKU UX MOCJEICTBUM;

- BKOJIOTUYECKH TPAMOTHOTO MOBEJICHUS B OKPY KAalOIlEel Cpefie;

- OLICHKH BJIUSHHSI XMMUYECKOTO 3arps3HEHUs] OKPYKAloLel Cpe/ibl Ha OpraHu3M



YeJIOBEKA U JIPYTUe )KUBbIE OPIraHU3MBI;
- 0Oe3omacHOTO OOpamieHWsi ¢ TOPIYMMH ¥ TOKCHYHBIMHU  BEIIECTBAMH,
Ja00paTOPHBIM 000PYI0BaHUEM;
- IPUTOTOBJICHUS PACTBOPOB 3aJJaHHON KOHIICHTPAIIMH B OBITY M Ha ITPOU3BOICTBE;
- KPUTHYECKOM OIICHKH JOCTOBEPHOCTH XMMHUYECKON WH(POPMAIINH, TOCTYIAIOIICH
U3 Pa3HBIX ICTOYHHUKOB,
- MOHUMAaHMSI B3aUMOCBSI3U yU4eOHOTO TIpeIMeTa ¢ 0COOEHHOCTAMU TIpodeccuii u
poeCCHOHATEHOM ESITEIIBHOCTH, B OCHOBE KOTOPBIX JICJKAT 3HAHUS 110 JAHHOMY

y4eOHOMY KypCy.

Copepxanue yueOHOro npeaMera « XumMmsh»

10 knacc
Pazgea 1. TeopeTnyeckne OCHOBBI OPraHU4YeCKON XUMMH.
I'naBal. Ilpupoaa XuMH4eCKUX CBsI3el

®opMHUpOBaHUE OPTaHUYECKON XUMUU KaK HayKu. OpraHM4ecKre BEIIECTBA.
Oprannyeckas xumus. Teopust CTPOEHUSI OPTaHUYECKUX COETUHEHUN
A.M.bytneposa. CtpykrypHas nzoMmepusi. Homenkiarypa. 3HaueHue Teopun
CTPOEHMS OPTaHUYECKUX COCTUHEHUMN. DIIEKTPOHHAS TPUPOJIa XUMUUECKUX CBA3EH
B OpraHMyeckux coeauHeHusx. CrocoObl pa3pbiBa CBA3EH B MOJIEKYIaxX
opraHudeckux BemiecTB. Kiaccudukanmsi opraHnuecKux COeTMHEHUIA.

JMemoncTpamuu. 1. O3HakomieHuE ¢ 00pa3iaMu OPraHUYECKUX BEIIECTB U
MaTtepuanamu. 2. Moaenu MoJeKysl OpraHnuecKkux Bemects. 3. PacTBopuMocThb
OpraHUYeCKHUX BEIIECTB B BOJIE U HEBOJAHBIX pacTBoputensx. 4. [InaBnenue,
OoOyTJIMBaHKWE U TOPEHUE OPTaHUYECKUX BEIIECTB.

IIpakTnueckas padora. KauecTBeHHOE OnpeiesieHUE YIiiepo/ia U BOJOPO/ia B
OpraHMYEeCKUX BEIIECTBAX.

Paznen.2 YrieBoaopoabl
I'naga 2. IlpenesnbHble YriIeBOAOPOAbI (AJKAHBI).

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE AJTKAHOB. | OMOJIOrMYECKHUI PSII.
Homenknarypa u uzomepus. uznueckue 1 XuMUYECKUE CBOMCTBA AJIKAHOB.
Peaxuuu 3amewienus. [loiyyenue u npuMeHeHue ankaHoB. L{ukioankaHsl.
Crpoenue Monekyi, romojornueckuit psaa. Haxoxnenue B npupone. Puznueckue
Y XMMHAYECKHE CBOWCTBA.



JMemoncTpanumn. 1. B3peiB cMecu MeTaHa ¢ Bo3AyxoM.2. OTHOIIIEHUE aTKaHOB K
KHCJIOTaM, IIeJI04aM, K pacTBOPY IEPMaHIaHATA KaJHs.

JlabopatopHble onbIThI. 1. M3roToBieHue Moieneit MoJieKyJl yrieBOJA0pPOI0B U
raJIOr€HONPOU3BOHBIX.

Pacuernsble 3a1a4u. Penienue 3a1a4 Ha HAXOXKJIECHUE MOJIEKYIISIPHON (hOPMYIIbI
OpPraHUYECKOr0 COeAMHEHU 10 Macce (00BEMY) MPOTYKTOB CTOPaHUSI.

I'naBa 3. HenpeaeJbHbIe yIJIeBOAOPOABI.

AJIKEHBI. DJEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE AJIKEHOB.
['omonornuecknii psaa. Homenknarypa. M3omepus. XuMudeckne CBOMCTBA:
pEeaKUUU OKUCIIEHUS, IPUCOEAUHEH M, ITouMepu3anuu. [Ipasuino MapkoBHUKOBA.
[TosyueHue 1 NprMEHEHHE AKEHOB. AnkaaneHbl. CTpOeHHe, CBOMCTBA,
npumeHenue. llpupoasslii kKaydyk. AJIKUHBL. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpoeHue aneTuieHa. AlIeTWIEH U ero romosoru. Homenkinarypa. @uznueckue u
XxuMH4ueckue cBorcTra. [lonyuenune. [Ipumenenne.

Jemoncrpauuu. 1.I'openue stunena. 2. BzaumonecTerue 3THUIIEHA C paCTBOPOM
nepManrasara kanus.3. O0pasipl HOJIUITUIICHA.

JlaGopaTopHble onbIThI. 1. M3roToBnenue moaeneit monekyn. 2.M3yuenune
CBOMCTB HaTypaJIbHOT'O U CUHTETUYECKOTO Kay4qyKOB.

IIpakTnueckas padora. [lonyyeHue 3TUIEHA U U3YUYEHUE €TI0 CBOWCTB.
I'naBa 4. ApomaTudeckue yriieBoA0poaAbl (ApeHbl).

ApeHbl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHHE OeH3oMa. M3omepus u
HOMEHKJIaTypa. PU3nYecKne U XuMUYeckre cBoicTBa 6en3ona. ['omomnoru
o6en3oa. OCOOEHHOCTH XMMUYECKUX CBOMCTB OEH30J1a Ha MPUMEpE TOIyoIa.
['eneTnueckas CBA3b ApOMATUYECKUX YTIIEBOJAOPOJIOB C APYTUMHU KilaccaMu
YTJIEBOAOPOIOB.

JMeMoncTpanuu. 1. beH301 Kak pacTBOpUTENb, ropeHue 6eH3omna.2. OTHoeHne
OeH30J1a K pacTBOPY NepMaHraHara kaiaus.3. OKucleHue ToIyoJa.

I'naBa 5. IlpupoaHble HCTOYHUKH YIJIEBOAOPOAOB.
[Tpupoausrii ras. [lonytaeie HedTsHBIC Ta3bl. HeQTh 1 HEPTETPOTYKTHI.
duznueckue cpoiictBa. CriocoOwl nepepabotku. [leperonka. Kpexunr

TEPMUYECKUN U KaTATUTUYECKUM.

JlaGopaTopHble onbIThI. 1. O3HaKOMIIEHHE ¢ 00pa3IlaMK MPOTYKTOB
HedTenepepaboOTKu.



Pacuernsble 3aga4u. Perienue 3a1a4 Ha ornpeieiieHue MacCOBOM WK 00BEMHOM
JIOJIM BBIXOJIa TPOJIYKTA PEAKIIUUA OT TEOPETUUECKHA BO3MOMKHOTO.

Pa3nen.3 Kucaopoacoaep:xamue opraHn4ecKue coeJUHEHM s
I'naBa 6. CiupThl ¥ PeHOJIBI.

OnHoaTOMHBIE NpeenbHble cnupThl. CTpoeHHE MOJIEKYI, (PYHKIIMOHAJIbHAS
rpynna. M3omepus u HomeHknarypa. Bonopoanas cesa3p. CBolicTBa 3TaHOINA.
dusnonoruyeckoe AeMCTBUE CIMPTOB HAa OPraHu3M uenoBeka. [lonydenue u
NPUMEHEHUE CIUPTOB. [ 'eHeTHUeCcKas CBA3b NPEIEIbHBIX OJJHOATOMHBIX CIIUPTOB C
yraeBoAopoaaMu. MHOrOaTOMHBIE CHUPTHI. DTUIEHIIUKOIb, TITULEPHH.
CBolicTBa, IPUMEHEHHE.

®enouel. CTpoenue Moiekyibl penosa. CpoiictBa gpeHosa. TokcuyHOoCTh (peHomna
u ero coenuHenuil. [I[pumenenue enona.

JemoncTpanun. 1. KoimuecTBEHHOE BBIJICICHUE BOJIOPOAA U3 3TUIOBOIO CIIUPTA.
2. BzaumopeicTBre 3THIIOBOTO ciupTa ¢ OpoMoBoiopoioM. 3. CpaBHEHUE
CBOWCTB CIUPTOB B TOMOJIOTHYECKOM PSIy: PACTBOPUMOCTH B BOJI€, TOPEHUE,
B3aUMOJICHCTBUE ¢ HaTpueM. 4. BzauMoelcTBYE riMiiepruHa ¢ HAaTPUEM. 5.

JlabopaTopHble onbIThI. 1. Peakius rioumepuna ¢ ruipokcuioMm meau (2). 2.
PacTtBopenue riumiieprHa B BOJIE, €r0 TUTPOCKOIMTUYHOCTD.

PacuerHnsble 3a1a4u. Pemenue 3a1a4 o XMMUYECKUM YPABHEHHUSIM IIPU YCIIOBHH,
YTO OJJHO U3 pearupyrouux BeIecTB JaHO B U30BITKE.

I'naBa 7. Anbaeruabl, KETOHBI.

Anpnerunpsl. CTpoeHue Mosekyiabl popmanbaeruia. OyHKIIMOHATIbHAS TPYIINA.
N3omepus n HoMeHkiarypa. CBOWCTBA albAeruA0B. DopMalbaeTHa U
aleTaNbACTU: TTOJYYEHUE U MPUMEHEHUE. AIIETOH — MPEJICTABUTENIb KETOHOB.
Crpoenue monekynsl. [Ipumenenue.

JMemoncTpanuu. 1. BzaumopaeiicTBue 3TaHaisi C aMMHUAa4yHbIM PACTBOPOM OKCH/JIA
cepeOpa u TUAPOKCUIOM Meu. 2. PacTBopeHue B alleTOHE pa3InyHbIX
OpraHMYECKUX BEILIECTB.

JlabopatopHbie onbIThI. 1. [TonyueHre sTaHans OKMCICHUEM 3TaHoa. 2.
OxuciieHre 3TaHaisl aMMUAYHBIM PACTBOPOM OKCHJA cepedpa U TMIPOKCUI0OM
MEJH.

I'naBa 8. Kap0oHoBbIE KHCJIOTHI.



OnHOOCHOBHBIE NpeeTbHbIE KAPOOHOBBIE KUCIOTHI. CTPOSHHE MOJIEKY.
®dyHK1moHalbHas rpymnmna. M3oMmepus u HomeHkIaTypa. CBoiicTBa KapOOHOBBIX
kucnoT. Peakuus srepudukanuu. [lonyuyeHrne kapOOHOBBIX KUCIOT U TPUMEHEHUE.
Kpatkue cBeieHus 0 HENpeaeIbHbIX KapOOHOBBIX KUCIIOTaX. ['eHeTHueckas CBA3b
KapOOHOBBIX KUCJIOT C APYTMMH KJIaCCaMU OPraHUYECKUX COECIUHEHUH.

JemoncTpanun. 1. OTHOIIIEHHE OJIEMHOBOW KUCJIOTHI K paCTBOPY NIEpMaHraHara
KaJIus.

JlabopaTtopHble onbIThI. 1. [ToaydeHrne yKCyCHOM KHUCIIOTHI 3 COJIH, OIIBITHI C
HEW.

IIpakTuyeckas padora. 1. [loxyueHnue u cBoiicTBa KAPOOHOBBIX KUCIOT. 2.
Pelienue 3KcriepruMeEHTaIbHBIX 3a7a4 Ha PacllO3HABAHUE OPraHUYECKUX BELIECTB.

I'nmaBa 9. Cio:xkubie 3¢upsbl. Kupsbl.

CnoxHble 23UphI: CBONUCTBA, MOTYyYCHUE, IPUMEHECHHUE. UPbI, CTPOCHHE KUPOB.
2Kups! B npupone. CpolictBa. [Ipumenenue.

Motomue cpenctsa. [IpaBumna 6e3omacHoro oopaieHus co CpecTBaMu OBITOBOM
XUMUH.

JlaGopaTopHbIe onbIThI. 1. PACTBOPUMOCTB JKHPOB, TOKA3aTEIBCTBO UX
HENPEACIBbHOIO XapaKTepa, OMbUICHUE KUPOB. 2. CpaBHEHUE CBOMCTB MbLIa U
CMC. 3.3HaKoMCTBO ¢ 00pa3liaMu MOIOIIUX cpeaAcTB. 4.M3ydueHue ux cocraBa u
MHCTPYKIUI 1O IPUMEHEHUIO.

I'1aBa 10. YrieBoasbl.

['moko3a. Ctpoenue Mosekysbl. OnTudeckas (3epkajibHasi) H30Mepusl.
du3nyecKre CBOMCTBA U HaxoxaeHue B npupoje. [[pumenenue. Opykrosza —
M30MEP TIIOKO3bl. XMMUYECKHE CBOMCTBA ITIOKO3bL. [[puMenenue. axaposa.
Crpoenne monekynsl. CBOWCTBa, IPUMEHEHHUE.

Kpaxman u nemonos3a — npeacTaBUTeN IPUPOAHBIX MOJIUMEPOB. PDU3NUECKUE U
xuMuueckue cporictBa. Haxoxnenue B ipupoje. [I[pumenenue. AueratHoe
BOJIOKHO.

JlemoHcTpanum.

JlaGopaTopHble onbIThI. 1.B3auMoseiicTBie pacTBOpa ritOKO3bI C THAPOKCUAOM
menu (II). 2.B3aumojielicTBUE TIIFOKO3bl C aMMHUAYHBIM PACTBOPOM OKCH/IA
cepeOpa. 3.B3aumoeiicTBre caxapo3bl ¢ TUAPOKCHIOM KaJbITH.
4.B3aumoielicTBUE KpaxMalia ¢ HOJI0M, TUAPOIU3 Kpaxmania. 5.O3HaKoOMIIEHHE C
oOpa3siaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH.



IIpakTu4yeckas padora. PemeHue 3KkcriepuMEHTaIbHBIX 33]1a4 HA MMOIYYEHUE U
pPacro3HaBaHUE OPraHUYECKUX BELIECTB.

Pa3znen 4. A3oTcoaep:kaniue oprannyecKkue coeIuHeHnst
I'maBa 11. AMUHBI 1 AMUHOKHUCJIOTHI.

Awmunbl. CTpoeHre MoJeKyid. AMUHOTpYIa. PU3nuecKrue U XUMHUYECKUE
cBoiicTBa. CTpoeHne MoJeKybl aHniarnHa. CBolcTBa aHunuHa. [lpumenenue.

AmMuHOKHUCIOTHL. 30Mepus 1 HoMeHKIaTypa. CBoiicTBa. AMUHOKHUCIIOTBI KaKk
am(oTepHble oprannueckue coequHenus. [Ipumenenue.

['eHeTnueckast CBA3b aMHUHOKHUCIIOT C IPYTUMHU KIIACCAMHU OPraHUYECKUX
COCINHEHNMH.

I'maBa 12. Beakn.

benku — npupoansie nmonmmmMepsl. CoctaB U ctpoeHue. u3ndyeckne 1 XMMUYECKUE
cBoiicTBa. [IpeBpareHus OeIKOB B OpraHu3Me. Y ClieXy B U3YYEHUU U CUHTE3€
O€JIKOB. OHATHE 00 a30TCOAEPKAILUX TeTEPOLUKINUYECKUX COSIUHEHUSIX.
[Inpuaun. [Tuppon. [IMpuMUANHOBEIE U TyPUHOBBIE OCHOBAHUS.

HyknenHoBBIE KUCIOTHI: COCTaB, CTPOCHUE. UMHUS U 3JI0POBBE YETOBEKA.
Jlexapctsa. [IpoGiembl, CBSI3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MPETapaToB.

JMemoncrpanun. 1. Oxkpacka TKaHH aHWIMHOBBIM KpacurteleM. 2. JlokazaTenbCTBa
Haau4usl QyHKIUOHATIBHBIX TPYMI B paCTBOPaX aMUHOKHCIIOT.

JlaGopaTopHble onbIThI. 1. PacTBOopeHue u ocaxxaenue 0enkoB. 2. Jlenatyparust
oenkoB. 3. [IBeTHbIE peakiuu OETKOB.

Pazgea S. BoicokoMoJieKyJIsIpHbIE COCAUHEHUS
I'naBa 13. CunTeTHYECKHE NOJIUMEPbI

[ToHsATHE O BBICOKOMOJIEKYJIIPHBIX COeMHEHUAX. CTpOEeHHE MOJIEKY.
CrepeoperyisipHOe U CTepeoHEpErysipHoe cTpoeHrue. OCHOBHbIE METO/IbI CUHTE3a
nosimmMepoB. Knaccudukarus miactmacc. TepMOTuTacTUUHBIE TTOTUMEPHI.
[Tonuatunen. [Homunponuien. TepmonnacTUHaHOCTh. T€pMOPEAKTUBHOCT.
MHTEeTHYECKUE Kayuyku. CTpoeHue, CBOMCTBA, MOJyYeHUE U TPUMEHEHHUE.
nHTEeTHYeCKrEe BookHa. Kanpon. JIaBcaH.

O0600111eH1E 3HaHUM IO KypCY OpraHMYecKor XumMuu. OpraHnnyeckas XuMus,
YEJIOBEK W MPUPOJIA.



JMeMmoncTpanuu. O3HakoMIIeHHE ¢ 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, Kay4yKOB.

JlabopatopHble onbITHI. 1. V3yueHne cBOWCTB TEPMOIUIACTUYHBIX MTOJIUMEPOB. 2.
N3yyeHue cBONCTB CHHTETUYECKUX BOJIOKOH.

HpaKTI/I‘IeCKaﬂ paﬁoTa. Pacnio3naBanue miacTmMacc M BOJIOKOH.

Pacyernbie 3aJgavn. Pemenue PaCUCTHLBIX 3a/1a4 Ha OIIPCACIICHUC MaCCOBOM WJIU
00BbEMHOM A0JIK BbIXOAa IMPOAYKTA PCAaKIHUU OT TCOPCTUICCKH BO3MOKHOTIO.

11 knacc
I'maBa 1. BaxkHelmye XuMH4YeCKHUe MOHATHSA U 3AKOHBI

Atom. Xumuueckuid 3neMeHT. M3oTonel. [IpocTeie u ciioxHbIEe BENIECTBA.3aKOH
COXPAaHEHHUsI MACChI BELIECTB, 3aKOH COXPAaHEHUs U IIPEBPALLICHUS SJHEPTUM TIPU
XUMHYECKUX PEAKIUAX.3aKOH IMOCTOSIHCTBA COCTaBa. BemecTBa MOJIEKyYISPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHUSI.

Oco0eHHOCTH pa3MeIIeHUs AIEKTPOHOB MO OPOUTAJISIM B aTOMaX MajibIX U
OOJBIINX MEPUOJIOB. DHEPreTHUECKUE YPOBHU, NOYpPOBHU. CBS3b
MEePUOANYECKOTO 3aKOHA U MEPUOUUYECKON CUCTEMbI XUMUYECKHUX JIEMEHTOB C
Teopuen ctpoeHus atomoB. [losiokeHne B MEPUOANYECKON CUCTEME XUMHUECKHUX
sanemenToB [[. U.MenaeneeBa Boiopoa, JIAHTAHOUI0B, aKTHHOUIOB U
HCKYCCTBEHHO IMOJYyYECHHBIX JIEMEHTOB. Bajl€eHTHOCTh 1 BaJICHTHBIE BO3MOXKHOCTHU
aToMmoB. [lepuonnueckoe n3MeHEeHNE BaJIEHTHOCTH U Pa3MEPOB aTOMOB.

Pemenue 3agav. Breraucnenus MacCCHI, o0beMa MJIM KOJNYECTBa BCIICCTBA I10
U3BECTHOM Macce, 06T>€My HJIN KOJIMYCCTBY BECIICCTBA OAHOI'O U3 BCTYIIMBIINX B
PCaKIrIoO NN MMOJTYYUBIONNXCA B PCIYJILTATC PCAKIUU.

I'naBa 2. Ctpoenue BeniecTBa (5 4)

Bunbl 1 MexaHu3Mbl 00pa30BaHUs XUMUYECKOM CBSI3H. XapaKTEPUCTUKH
XUMHUYECKOU CBsI3U. [IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJI HEOPTAHUYECKUX U
OPraHUYECKUX BEIIECTB. THUMBI KPUCTAUNIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.
[TpuamraBI MHOTOOOpA3Hs BEMIeCTB. J{UCTIepCHBIE CHCTEMBI.

Pemenue pacyeTHbIX 3a/1a4 110 Teme: «Borancienue maccbl (KOJIMUECTBA Be-
IeCTBa, 00BbEMa) MPOAYKTA PEAKINH, €CIIN ISl €T0 MOTYyUYSHUS JTaH PACTBOP C
OIPEIICIIEHHON MAaCCOBOM JOJIEM UCXOAHOT'O BEIIECTBAY.



I'naBa 3. Xumnuyeckue peakunu (64)

CymHoCTb U KJ1accu(uKanusa XuMUIecKux peakiuuid. OKUCIUTETbHO-
BOCCTAHOBUTENBHBIE peakny. CKOPOCTh XUMUYECKUX PEAKINN, €€ 3aBUCUMOCTh
OT pa3Nu4HbIX (GAKTOPOB. 3akoH dericmayrowux macc. Katanus u kaTanu3aTopsl.
XHUMUYECKOE PABHOBECHUE. Y CIIOBUS CMENICHUS XUMHUECKOTO PABHOBECHSL.
[Tpunuun Jle Ilatense. [Ipon3BoACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

I'naBa 4 PacTBopbl.
HucnepcHbie cucTembl. CriocoObl BHIPAXKEHUSI KOHIETPALUUA PACTBOPOB.

OnexTponurnyeckas aucconuanysi. CHIbHbIE U cinalble 21eKTponuThl. Cpena
BOJHBIX pacTBOpOB. Bogopoauslil nokazarens (pH) pacTBopa. Peakiiun HOHHOTO
oOMeHa. ['uaponu3 opraHMuecKux U HEOPraHMUECKUX COCTUHEHUH.

[Tpaktrueckast paboraNel IIpuroToBiieHre pacTBOPOB € 3aIaHHON MOJIIPHOM
KOHIICHTPALUEN

I'naBa 5. JeKTpoXuMUYecKne peaKkiuu.

XHUMUYECKHE UCTOYHUKHU TOKA. P cTaHAapTHBIX 31EKTPOAHBIX MOTEHIIMAIIOB.
Koppo3ust MeTamioB u ee npenynpexxacHue. IIEKTPOIIN3.

I'nmaBa 6. MeTa/LiibI

OO6m1as XxapaKTeprUCTUKA METAJIJIOB. XMUMHUYECKHUE CBOMCTBA MeTaJIoB. O01He
CIIOCOOBI TTOTYYEHHSI METAJUIOB. DJICKTPOJIN3 PACTBOPOB 1 PACIIJIABOB BEIIECTB.
[Tonsarue o koppo3uu MeTauioB. CriocoObI 3aIKUTHI OT KOPPO3UH. MeTasibl
TJIABHBIX MOATPYI (A-Tpymi) NEPHUOIUIESCKON CUCTEMBl XUMUYECKUX DJIEMEHTOB.
XUMHYECKHE CBOMCTBA METAJIOB TJIABHBIX MOATPYII (A-TPYII) NepUoanIeCKOn
CHUCTEMbl XUMHUUYECKHUX 2JIEMEHTOB. MeTasuibl mo6ouHbix oarpynn (b-rpyrm)
MEPUOIMYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB. XUMUYECKHAE CBOMCTBA
METaJUIOB: MEJIM, [IUHKA, XKeJe3a, xpoma, Hukeas, niamurvl. OKCUIbI U
TUJIPOKCHUABI MeTaII0B. CIlJIaBbl METAJIIOB.

[Tpaktrueckast pabota Ne2 Penienne sKkCiepuMEHTANIBHBIX 33724 110 TEME
«Meramibi»

I'naBa/. HemeTa/Liibl

O630p HeMeTamoB. CBOMCTBA M MPUMEHEHNE BaXKHEHITNX HeMeTauioB. O0mmas
XapaKTEPUCTUKA OKCHJIOB HEMETAJJIOB M KHCJIOPOICOAEPHKAILINX

Kucnor. Xumunueckue 35eMeHThl — HeMeTaJIbl. CTPOEHUE U CBOMCTBA IIPOCTHIX
BEIECTB — HeMeTauI0B. OKcuabl HeMeTauoB. Kucnopoaconepxanye KuciaoThl.
OxucinuTenpHbple CBOMCTBA A30THOM M CEPHOM KUCIIOT.BOAOpOIHbIE COEIMHEHUS
HEMETAJUIOB. [ eHeTnyeckas CBsi3b HEOPraHUMYECKUX U OPraHUYECKUX BEIIECTB.



[TpakTrueckas pabota Ne3 Pemienue skCrieprMEHTaNbHBIX 33/1a4 110 TEME
«Hemeramnben

I'naBa 8. XuMHu# H :KM3Hb.

XUMHS B MPOMBIIIICHHOCTH. [ [pHHIIUIIBI XUMHUYECKOTO MPOU3BOJACTBA. XUMUKO-
TEXHOJIOTUYECKUE MPUHIUIIBI IPOMBIILICHHOTO MOJTY4YEHUsI METAJIIOB.
[TpousBoactBo uyryHa. [IponsBoacTBO cTanu. XuMus B ObITY. XUMHYECKasI
IIPOMBILJICHHOCTh U OKPYXKaroIias cpeaa.

TemaTnuyeckoe NJIAHUPOBAHUE

10 knacc

Ne Haspanue |KoamnuectBo| KosauvecTBO JJIeKTPOHHbIE

n/ TeMbl 4acoB KOHTPOJIBHBIX | 00pa3oBaTe/ibHbIE PeCypPChl

1| (pa3neJbl) padort

1 [Tpupona 3 http://school-

XAMUYECKHAX collection.edu.ru/catalog/rubr/d05469
cBsI3el af-69bd-11db-bd13-0800200c9c10/

2 | IlpenenbHble 3 http://school-

YIJIEBOAOPOBI collection.edu.ru/catalog/rubr/d05469
(aykaHbI) af-69bd-11db-bd13-0800200c¢9c10/

3 HenpenenbHbie 5 1 http://school-

YIJIEBOJIOPOBI collection.edu.ru/catalog/rubr/d05469
af-69bd-11db-bd13-0800200c9¢10/

4 Apomarndeckue 2 http://school-

YIJIEBOJIOPOBI collection.edu.ru/catalog/rubr/d05469
(apeHsr). af-69bd-11db-bd13-0800200c9c10/

5 [Tpupoaubie 2 http://school-

HWCTOYHUKHU collection.edu.ru/catalog/rubr/d05469
YIJIEBOJAOPOJIOB. af-69bd-11db-bd13-0800200c9c10/

6 CrupTel U GEeHOIBI. 4 1 http://school-
collection.edu.ru/catalog/rubr/d05469
af-69bd-11db-bd13-0800200c9c10/

7 Anbnerunel, 3 http://school-

KETOHBI U collection.edu.ru/catalog/rubr/d05469
KapOOHOBBIE af-69bd-11db-bd13-0800200c9¢10/
KHCIIOTBHI.

8 CrnoxHble 3¢upsbL. 2 http://school-

Kupsr. collection.edu.ru/catalog/rubr/d05469
af-69bd-11db-bd13- 0800200c9c10/

10 | VYrueBogsl. 3 http://school-
collection.edu.ru/catalog/rubr/d05469
af-69bd-11db-bd13-0800200c9c10/

11 | A3oTcoaepxarue 3 1 http://school-

OpraHu4eCcKHue collection.edu.ru/catalog/rubr/d05469
COEIUHEHUS. af-69bd-11db-bd13-0800200c9¢10/
12 | Xumus 4 http://school-



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-%200800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-%200800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-%200800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/

MOJINMEPOB.

collection.edu.ru/catalog/rubr/d05469

Hroro
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Cnucok npakruyeckux pador auas 10 kiacca

1. KadecTBeHHOE ompeieNieHHe yriiepo/ia, BOJAOPOIa U XJI0Opa B OPraHUIeCKUX

BCIICCTBAX.

W N

[TonyueHue >TUIICHA U OTIBITHI C HUM.
[Tomydyenue u coricTBa KapOOHOBBIX KUCIIOT.

4. Pemenue OKCIICPUMCHTAJIBHBIX 3d71a4 Ha PACIIO3HABAHHNC OPTaHUYCCKHX

BCIICCTB.

5. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1da4 Ha IMOJYUYCHHUC U PACIIO3HABAHHC
OpraHM4YCCKHX BCIICCTB.

TemaTnueckoe IJIAHUPOBAHUE

11 xnacc
Ne Ha3Banue TeMbl KoanuectBo | KoaunuecTBo 0P
n/n (pa3neJnl) 4acoB KOHTPOJIbHBIX
pador
9. Baxkueiiiine 3 http://mirhim.ucoz.ru/load/
XUMHWYECKHE MIOHATUS U http://mirhim.ucoz.ru/index/khimi
3aKOHBI. ja_11/0-19
10. CrtpoeHue BemiecTna. 3 http://mirhim.ucoz.ru/load/
http://mirhim.ucoz.ru/index/khimi
ja_11/0-19
11. XHUMHUYECKUE PEAKIUN. 4 http://mirhim.ucoz.ru/load/
http://mirhim.ucoz.ru/load/gotovi
msja_k_egeh/testy a5/okKislitelno
vosstanovitelnaja_dvojstvennost/
60-1-0-551
http://mirhim.ucoz.ru/index/khimi
ja_11 1/0-36
12. | PacTBOpHI. 4 1 http://mirhim.ucoz.ru/load/
13. | DnekTpoxumMHuyecKue 3 http://mirhim.ucoz.ru/load/
peaKIuu.
14. | Metamisl. 8 1 http://mirhim.ucoz.ru/load/

http://mirhim.ucoz.ru/index/khimija
11 2/0-43

http://mirhim.ucoz.ru/load/gotovim
sia_k egeh/testy al0/khimicheskie
svojstva kislot vzaimodejstvie s os

af-69bd-11db-bd13-0800200c9c10/



http://mirhim.ucoz.ru/load/
http://mirhim.ucoz.ru/index/khimija_11/0-19
http://mirhim.ucoz.ru/index/khimija_11/0-19
http://mirhim.ucoz.ru/load/
http://mirhim.ucoz.ru/index/khimija_11/0-19
http://mirhim.ucoz.ru/index/khimija_11/0-19
http://mirhim.ucoz.ru/load/
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a5/okislitelno_vosstanovitelnaja_dvojstvennost/60-1-0-551
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a5/okislitelno_vosstanovitelnaja_dvojstvennost/60-1-0-551
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a5/okislitelno_vosstanovitelnaja_dvojstvennost/60-1-0-551
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a5/okislitelno_vosstanovitelnaja_dvojstvennost/60-1-0-551
http://mirhim.ucoz.ru/index/khimija_11_1/0-36
http://mirhim.ucoz.ru/index/khimija_11_1/0-36
http://mirhim.ucoz.ru/load/
http://mirhim.ucoz.ru/load/
http://mirhim.ucoz.ru/load/
http://mirhim.ucoz.ru/index/khimija_11_2/0-43
http://mirhim.ucoz.ru/index/khimija_11_2/0-43
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/khimicheskie_svojstva_kislot_vzaimodejstvie_s_osnovnymi_oksidami/67-1-0-542
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/khimicheskie_svojstva_kislot_vzaimodejstvie_s_osnovnymi_oksidami/67-1-0-542
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/khimicheskie_svojstva_kislot_vzaimodejstvie_s_osnovnymi_oksidami/67-1-0-542
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/

novnymi_oksidami/67-1-0-542

http://mirhim.ucoz.ru/load/gotovim
sia_k egeh/testy al0/imicheskie sv
ojstva_sernoj kisloty vzaimodejstvie
s _metallami/67-1-0-549

15.

Hewmerasiel. 8 1

http://mirhim.ucoz.ru/load/
http://mirhim.ucoz.ru/index/khimija
11 2/0-43
http://mirhim.ucoz.ru/load/gotovim
sia_k egeh/testy al0/khimicheskie
svojstva azotnoj kisloty vzaimodejs
tvie s nemetallami/67-1-0-548

16.

XUMHS U KU3Hb. 1

http://mirhim.ucoz.ru/load/

Hroro 34 3

Cnucok npakruyeckux pador xias 11 kiacca

[IpurorosiieHME paCTBOPOB C 3aIAHHOW MOJIIPHOW KOHIETPAILIUCH.

Pemenne sxkcrnepuMeHTaNbHBIX 33/1a4 10 Teme «MeTaibhy

Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC «HemeTanneny



http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/khimicheskie_svojstva_kislot_vzaimodejstvie_s_osnovnymi_oksidami/67-1-0-542
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/imicheskie_svojstva_sernoj_kisloty_vzaimodejstvie_s_metallami/67-1-0-549
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/imicheskie_svojstva_sernoj_kisloty_vzaimodejstvie_s_metallami/67-1-0-549
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/imicheskie_svojstva_sernoj_kisloty_vzaimodejstvie_s_metallami/67-1-0-549
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/imicheskie_svojstva_sernoj_kisloty_vzaimodejstvie_s_metallami/67-1-0-549
http://mirhim.ucoz.ru/load/
http://mirhim.ucoz.ru/index/khimija_11_2/0-43
http://mirhim.ucoz.ru/index/khimija_11_2/0-43
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/khimicheskie_svojstva_azotnoj_kisloty_vzaimodejstvie_s_nemetallami/67-1-0-548
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/khimicheskie_svojstva_azotnoj_kisloty_vzaimodejstvie_s_nemetallami/67-1-0-548
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/khimicheskie_svojstva_azotnoj_kisloty_vzaimodejstvie_s_nemetallami/67-1-0-548
http://mirhim.ucoz.ru/load/gotovimsja_k_egeh/testy_a10/khimicheskie_svojstva_azotnoj_kisloty_vzaimodejstvie_s_nemetallami/67-1-0-548
http://mirhim.ucoz.ru/load/

