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1. HIOACHUTEJIBHASA 3AIIMCKA

B cucreme ecTecTBEHHO-HAyYHOTO OOpa3oBaHUS XMMHUS KaK y4eOHBIA MpEAMET 3aHUMAEeT
BAXHOE MECTO B TIO3HAHWHM 3aKOHOB MPHPOJILI, (OPMUPOBAHWU HAYYHOU KapTHHBI MHpA,
XUMHYECKOH TPAMOTHOCTH, HEOOXOIMMOW JJisi TIOBCEIHEBHOUW JKWU3HU, HABBIKOB 3JI0POBOTO H
0€301acHOTO JUI 4YelIOBEeKa M OKPYKAIoMIed ero cpeiasl o0pasza KW3HM, a TaKKe B BOCIHUTAHHU
9KOJIOTHYECKON KYIbTYPhI, (OPMUPOBAHUU COOCTBEHHOH IMO3HMIIMU 10 OTHOIICHUIO K XUMHUYECKOU
nH(OPMALINHY, TIOTYyIaeMON U3 Pa3HBIX HCTOYHUKOB.

CopnepxaHue y4eOHOTO IpeaMeTa IO3BOJIAET PACKPBHITh BEAYIIHE HIEHM M OTICJIbHbBIE
MOJIOXKEHHUS, BaKHBIC B IMO3HABATEILHOM U MUPOBO33PEHYECKOM OTHOUIEHUHU: 3aBUCUMOCThH CBOMCTB
BEIIECTB OT COCTaBa W CTPOCHHS; OOYCIOBIECHHOCTh MPHMCHCHUS BEUIECTB HX CBOWCTBAMU;
MaTepuaibHOE €IUHCTBO HEOPraHMYECKUX U OPraHMYECKUX BEIECTB; BO3pacTarouiasi pojib XUMUU B
CO3/TaHUHU HOBBIX JICKAPCTB U MATEPHAJIOB, B SKOHOMHUU CBHIPbsI, 0XpaHEe OKPYXKAIOIIEH CpeIbl.

N3yuenue yueOHOTO mpenmera «XUMHS: TEOpPUsS W TMPaAKTUKa» B YacTu (HOPMUPOBAHUS Y
00yJaroIMXCcsi HAYYHOTO MHUPOBO33PEHUsI, OCBOCHMS OOIIEHAYYHBIX METOJIOB TO3HAHHUSA, a TaKKe
MPAKTUYECKOTO MTPUMEHEHUSI HAYYHBIX 3HAHUM OCHOBAHO HA MEXITPEIMETHBIX CBA3SX C MIPEIMETaMU
obJacTel eCTECTBEHHBIX, MATEMAaTHYECKUX U TYMaHUTAPHBIX HAYK.

Peanuzamust mporpamMel yueOHOTO TpeaMeTa «XUMHUS: TEOpUS U TPAKTHUKA» JOIMYCKAETCS
Kak B ouHOM (opmare oOydeHus, Tak U B (opMare 3JIEKTPOHHOTO OOy4YEHHS C MCIOIb30BaHHEM
JTUCTAHIITMOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTHH.

HopmaTuBHbIe, KOHUENTyaJlbHble W MHbIE OCHOBBI /Ui pa3padorku padouei
NporpaMMbl y4e0HOT0 nmpeaMeTa:

1. ®enepanpubiii 3akoH Poccuiickoit ®Pepepanmu ot 29.12.2012r. Ne273-d3 «O06
obpazoBanun B Poccuiickoit @eaepanum» (C H3MEHEHUSIMH U IOTIOJTHEHUSIMH )

2. [Ilpuka3 MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit @enepanuu ot 17 mas
2012 r. Ne 413 «OG6 ytBepxkaeHun (heneparbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
cpenHero oOmiero oopazoBaHus (C U3BMEHEHUSIMU U JOTIOJTHEHUSIMU);

3. IlpumepnHas ocHoBHas oOpa3zoBaTeiibHAs MPOTrpaMMa CPEeJIHEro 00IIero o0pa3oBaHus,
onoOpeHHass pemeHneM dDenepaabHOTO y4eOHO-METOAMYECKOTO OOBEIUHEHUS MO OOIIeMy
o6pazoBanuio (ITpotokos ot 28 urons 2016 1. Ne 2/16-3);

4. Tlpuka3z MunucrepctBa npocsemenus Poccuiickoit @eneparuu ot 20.05.2020 Ne 254
«O0 ytBepxkaeHuHn ¢eaepalbHOTO MepedHs YYeOHHUKOB, JOMYIICHHBIX K HCIIOJIb30BAHUIO IPU
pean3any UMEIOLINX rOCYAapCTBEHHYIO aKKpEeIUTalri0 00pa3oBaTeNIbHBIX MPOTpaMM HAa4YallbHOTO
o011ero, OCHOBHOTO O0IIEro, CpeHero o0Iiero 0opa3oBaHus OpraHU3aUsIMH, OCYLIECTBISIIOIINMHU
00pa30BaTENIbHYIO ICATEIBHOCTDY;

5. Meroauueckue pekOMEHJAMM MO0 peaju3aluu  00pa30BaTeNIbHBIX MPOrpPaMM
HAYaJpHOTO OOILEero, OCHOBHOTO OOINEro W cpeaHero oOmiero oOpazoBaHusi, 00pa30BaTENbHbBIX
MIPOrpaMM CPETHEro MpoQeccuoHAIBHOTO 00pa3oBaHusl U AOMOJHUTENBHBIX 00I1€00pa30BaTeIbHbIX
IporpaMM C TPUMEHEHHEM OJJIEKTPOHHOTO OOy4YeHHs U AMCTAaHIMOHHBIX 00pa30BaTENbHBIX
TexHoJoruii MunucrtepcTBa npocsemieHus: Poccuiickoit @enepannu ot 19.03.2020;

6. IlocranoBnenus ['maBHOro rocymapcTBeHHOro canutapHoro Bpada ot 28.09.20 N 28
«O06 yrBepxknaenun canutapHeix npaun CII 2.4.3648-20 «CaHuTapHO-3MUIEMUOIOTHYECKHE
TpeOOBaHHUs K OpraHU3aI[Ui BOCIIUTAHUS U 00YUEHUS, OT/IbIXa M 03[I0OPOBJICHUS JETEH U MOJIOICKI;

7. YcraB U UHBIE JOKAJIbHBIE aKThl YHHBEPCUTETA, PETVIAMEHTUPYIOIIMX OCHOBHBIE
MOJIOKEeHHUS, Crienn(UKy, OCOOCHHOCTH OpraHu3aluyd OOy4eHHs 10 MpOorpaMmaM CpPeIHEro OOIIero
oOpa3oBaHusl.

[Iporpamma  Hacrosimero y4eOHOTO  TpeaMeTa  peanusyercs Mpu  [OMOIIH/C
MCIOJIb30BAHMEM CIIEIYIONINX YIeOHO-METOUUECKUX pa3paboTOK (KOMIIEKCOB):

1. Tabpuensn O.C. Xumus. bazosslii yposens 10 kinacc: yueOnuk / O.C. I'abpuensn. M.:
Hpoda, 2019.

2. Tabpuensn, O.C. Xumus. bazossiii ypoBens. 11 kmacce: yuebnuk / O. C. ['aOpuensH.
M.: [Ipoda, 2019.



O0mas xapakTepucTHKA y4e0HOro npeaMera

Henp peanuzanmun OOII COO
1o y4eOHOMY MpEeIMETY

dbopMUpOBaHHE HAy4YHOW KAPTUHBI MHUPA, XUMHUYECKOU
IPaMOTHOCTH, HEOOXOAMMOW JUIsi TOBCETHEBHOW JKW3HH,
HaBBIKOB 3JI0POBOTO M 0€30macHOro JUisl 4YeloBeKa U
OKpYIKaroIlel ero cpensl 00pasa KU3HH,

BOCIIUTaHHUE DKOJIOTUYECKOMN KYJIBTYpBI;

¢dopmupoBaHre COOCTBEHHOH MO3UIMH 10 OTHOIICHUIO K
XUMUYECKOH  MH(POpPMALUHK, TOJy4yaeMOHW M3  pPas3HbIX
VICTOYHHKOB.

3amgaun peanuzaruu OOIT COO
1o y4eOHOMY MpEIMETY

chopmMupoBaTh y OOYdYalOUIMXCS YMEHHE BHUACTh U
HNOHMMATh LIEHHOCTh 00pa30BaHusl, 3HAYMMOCTh XUMHUYECKOTO
3HaHMSI JUIS KaXJOrOo 4YeJlOBEKa, HE3aBUCUMO OT €ro
npodeccuoHalbHON  NIeATENbHOCTH; YMEHUH  pa3iauyarh
(GakTel U OLEHKH, CPAaBHUBATH OIICHOYHbBIE BBHIBOJbI, BUJIEThH
UX CBA3b C KPUTEPUSIMH OLIEHOK M CBSI3b KPUTEPUEB C
OTPEJENICHHON cHUCcTeMOM IeHHOCTeH, (opMyaupoBaTth U
000CHOBBIBAaTh COOCTBEHHYIO MO3HUIIHUIO;

chopMupoBaTh y oOydaromuxcst L[EJIOCTHOE
Mpe/CTaBjIeHHe O MHpPE W POJM XUMHUU B CO3JAHUU
COBPEMEHHOM €CTEeCTBEHHOHAYyYHOU KapTHHBI MHpPA; YMEHHS
OOBSICHATH  OOBEKTBI W TPOIECCHI  OKpY)Kalomen
JNENUCTBUTEIIBHOCTU — MPUPOJHOM, COIMAIBHOM, KyJIbTYPHOM,
TEXHUYECKOM Cpebl, - HCIOJIb3YS U 3TOT0 XMMHUYECKHE
3HAHUS,

OpraHu30BaTh YCIIOBHUSA Ui proOpeTeHMsI
00yJaronMMHUCsS  OTbBITa  Pa3HOOOpPA3HOM  JEATEIBHOCTH,
ONbITa IO3HAHUS W CaMOIIO3HAHMS;, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMIIETEHTHOCTEH), MMEIOIUX YHUBEpCAIbHOE
3HAYCHHUE IS Pa3JIMYHBIX BUJIOB JEATEIBHOCTH — HABBIKOB
peleHust mpooaeM, NMPUHATUS PELISHUH, MOMCKa, aHalIu3a U
0o0paboTku MH(OpMaIUM, KOMMYHUKATUBHBIX HAaBBIKOB,
HaBBIKOB WM3MEPEHHH, HABBIKOB COTPYIHUYECTBA, HABBIKOB
Oe30macHOro OOpallleHusi C BELIeCTBaMH B IIOBCEJHEBHOMN
JKU3HH.

Hannumne mexnpenMeTHbIX
CBsI3el

[Ipenmer Hassanue teMbl XUMHYECKOE
coJiepXKaHue
®dusuka (MOJIEKyIIpHO- KonunuecTBo
KUHETHUYecKasi TEOpHsl, SJIEKTPOIn3) | BEIlecTBa,
MOJISIPHBIA 00beM
DNEKTPOJIHTHI,
AJEKTPOIbI,
OKUCIIUTEIbHO-
BOCCTaHOBUTEJIbHAS
peakuus

Buonorus (xumuueckuii cocran benku, JKHPBI,
KJIETKH ) YIJIEBOJBI,
HYKJIEHHOBBIE
KHCJIOTBI

Okosorus (3arpsi3HeHHe [lectuuuel,
OKpY>KaroIlen cpejibl) WHCEKTUIUIbI,
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‘ CMC, dpeonsl

HNuTerpammss ¢ BHEYpOUYHOU
JEATENBHOCTBIO, B TOM 4YHCIIE C
MPOEKTHOMN

VYuebublii  kypc «XuUMHSA: TEOpUS U IPAKTHUKA»
UHTETPUPOBAH C KypCOM JIOTOJHUTEIBHOIO 00pa3oBaHus
«OCHOBbI MEIUIMHCKUX 3HAaHUN», B KOTOPOM YydalUMCS
MOryT OBITb THPEUIOKEHBI TEMbl IIPOEKTOB B paMKax
npeaMeTHOM o0macTi «EcTeCTBeHHbBIE HAYKI.

BoinosnHeHHBIE  ydalmquMUCS ~— WHOUBUAYalbHbIE U
IPYNIOBbIE TPOEKThl MOTYT OBITb IpPEACTaBICHBl Ha
KOHpEepeHIMIX W  KOHKYpCax  pa3Ii4HOTO  YPOBHS
(«Ilegarornueckuit ~ Onummy»,  «'paHM  TBOpPYECTBaY,
«MexayHapoaHele  0o0Opa3oBaTelIbHblE  JUCTAHIIMOHHBIE
KOHKYpCHI «Onumnucy, «Ilocturas Hayky»).

(I)OpMLI opranmsanuu 06pa3OBaTean0r0 nmpoiuecca mo y‘leﬁHOMy nmpeamMery,
NMpEeANnOYTUTEIbHBIC (l)OprI KOHTPOJISI 1 OUCHKHA

OcHoBHas ¢opMa OpraHu3aIuu
00pa3oBaTeNLHOTO TIpoIiecca Mo
y4eOHOMY NPEIMETY

Ypok B 04HOM, OHJIaMH U oduiaiiH popmarax

Tumel 3agaTUN

Ypoku popMUpOBaHUS HOBBIX 3HAHUM (YPOK-JIEKIIHS,B

TOM qHucJie C HUCIIOJIB30BaHHEM AUCTAaHITMOHHBIX
00pa3oBaTe/IbHBIX TEXHOJIOTHIA.);
Ypokun  npuMeHeHMHd  3HAHMHA HAa  NPaKTHKe

(KOMOMHHMPOBAHHBINH YPOK, YPOK PEIICHHs 3a/1a4, B TOM YHCIIe
C  HUCIOJIb30BAHMEM  JIMCTAaHIIMOHHBIX  00pa30BaTENIbHBIX
TEXHOJIOTHA. );

Ypoku moBTOpeHMH, CHCTEMATH3ANMUM U 00001EeHUs
3HAHMH, 3aKperJieHus1 yMeHUil (KOMOMHUPOBAHHBIA YPOK, B
TOM  4HCIe C  HCHOJb30BAaHUEM  JIUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH);

YpoKu KOHTPOJSA M NPOBEPKH 3HAHMHA M yYMeHHUM
(Ypok-TecTupOBaHUE; YpPOK-IpaKTU4YecKass paboTa; ypoK -
KOHTpPOJIbHAs paboTa).

Bunet 1 Gopmbl KOHTPOJS H
OLIEHKH 3HAHHM, YMEHHUI
oOyuaronuxcs

Buabl koHTpOJIA:

MeKywui.

IIOYPOYHBIN, TEMATUYECKUN;

NPOMEICYMOYHAS AMMeCmayus.

no pesyiabTaram Tekymero koutpois (10 kmace, |l
nosyroaue; 11 knace, |, Il monyronue)

DopMBbI KOHTPOJISL:

paboTa Ha ypoke, TeCTUpOBaHUE, MpakTudeckas paboTa,
KOHTpOJIbHass paboTa, B TOM YHCIE C  HCIOJIb30BAHHEM
JMICTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.




Mecto yueOHOro npeamera B yueonom miaane OOIl COO
VYuebublii Kypc «Xumus: Teopuss M mpakTuka» B ydyeObnom miaane OOIl COO sBasercs

JIOTIOTHATEIHHBIM KypCOM TIO BEIOODY.

O0beM yueOHOr0 mpeaMeTa U pacnpejiejieHne ero
1o KJjaccaM (rogam) ooyyeHust

l'on OO111ee KOJIMYECTBO YacoB HenenbHas Harpyska B yacax
oOy4eHus/Kiace
10 xmacc/1 roxq 19 1
11 xmacc/2 ron 35 1

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEGHOI'O ITPEIMETA

Bunst [Imannpyemsle pe3ynbTaTsl Paznen/
00pa3zoBaTeNbHBIX 10 knacc/ 1 ron o0yueHus TeMa yueOHOTO
pe3yJIbTaToOB Kypca
o0yyarommiics/y4eHUK o0yyarommiics/y4eHUK
HAYYHUTCHA MOJIYYUT BO3MOKHOCTh
HAYYHThCS
MIpEeIMETHBIE o Ha3bBaTh U3ydeHHBIE | @ Obvsacuams OcHOBBI
BEIIECTBA 1O | xumuueckue A6/1eHus, | OpraHn4eCKOn
«TPUBUAIBHON» WM | npoucxodswue 6 npupooe, | XAMHHU, XUMUS
MEKTyHapOJHON OvImy u Ha npouzeoocmee; 1 )KU3Hb
HOMCHKIIATYPE; . onpeoensimo

e  OIPEHEINATh:
BaJICHTHOCTH 1 CTEIICHb
OKHCJICHUS
XUMHYECKUX
9JIEMEHTOB, THII
XHUMHYECKOM CBSI3U B
COCIMHEHUSX,  3apsl
MOHA, XapaKTep Cpelibl
B BOJIHBIX pacTBOpax
HEOPraHUYECKUX
COCIUHEHMH,
OKHCIIUTEIH u
BOCCTAHOBHUTEIIb,
MIPUHAITICKHOCTh
BEILIECTB K Pa3IMYHbIM
KJIaccaM OPTraHUYEeCKUX
COCJIMHCHUH;

e  XapaKTEepU30BATh:
3JIEMEHTHI MaJIbIX
MEepUOJIOB 10 1504
TIOJIOXKCHHUIO B
MIEPUOINYECKON
CHCTEME
J.1.MeHpeneena;
oOmue XUMHYECKHE
CBOMCTBA  METAJLJIOB,
HEMETAJIOB,
OCHOBHEIX KJIacCOB

B03MOJCHOCMU ~ NPOMEKAHUS
XUMUYECKUX Npespaujeuti 6
PA3IUYHbIX  YCIOGUAX U
OYeHUBam» Ux nOC1e0Cmasus.,
o 9KOI02UYECKU

CPAMOMHOMY  NOBEOCHU) 8
OKpYyoicarouell cpeoe;

o oyeHugamv  GIUSAHUE
XUMUYECKO20 3aeps3HeHUs.
OKpyJicalouell  cpedbl  Ha
opeanusm yenogeka u opyeue
JHcuBble OpeaHUIMYL,

. bezonacrhomy

obpaweHuo ¢ 2opoYUMU U
MOKCUYHbIMU  8eujecmeamil,

1abOpamopHvuim
obopyoosanuem,

o NPUOMOBIEHUIO
pacmeopos 3a0aHHOU

KOHYeHmpayuu 6 ovimy u Ha
npou3zeoocmee




HEOPraHMYeCKUX Hu
OpraHuYeCcKUX
COCIMHEHUH; CTPOCHHUE
" XUMHYECKHUE
CBOMCTBA  M3Y4YECHHBIX
OpraHuYeCKUX
COCAMHCHUM;
OOBACHATE:
3aBHCHUMOCTh CBOMCTB
BEIIECTB OT MX COCTaBa
U CTPOCHUS; TPUPOIY
XUMHYCCKOMN CBSI3H
(MOHHOM,
KOBAJICHTHOIA,
MeTaJNIn4eCKOi),
3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM peaKkuu
i MOJIOXKEHUS
XUMHYECKOTO
paBHOBECHS oT
pa3nuYHbIX (PaKTOPOB;
BBIIIOJIHSATH
XUMHYECKUI
AKCIIEPUMEHT TIO
pacro3HaBaHUIO
Ba)KHCHIITHX
HEOpPraHUYECKUX u
OPraHN4YeCKuX
BEIIECTB;

MPOBOJIUTH CAMOCTOSITE
JIBHBIN TIOMCK
XUMHYECKOH
uHbopmauu c
HCIIOJIb30BaHUEM
Pa3IMYHBIX
HUCTOYHUKOB (HAY4HO-
MOMYJISIPHBIX HW3IaHUH,
KOMITBIOTEPHBIX 0a3

JAHHBIX, pecypcoB
HHurtepHera);
UCII0JIb30BATh
KOMITBIOTEPHBIE
TEXHOJIOT I TUIs
00paboTKH U mepenayn
XUMHUUYECKON
uHpopMaLuu U ee
PECTaBICHUS B

pa3InYHbIX popMax.

MCTAIIPpEAMCTHBIC

1.
MO3HABaTEIbHOM

Hcnonp3oBanue YMeHI/Iﬁ W HAaBLIKOB PAa3JIMYHBIX BHUIO0B

ACATCIIBHOCTH, IMPUMCHCHUC OCHOBHBIX

MCTOIOB TIIO3HAHHA (CI/ICTCMHO-HH(I)OpMaHHOHHLIﬁ aHaJIn3,

OCHOBBEI

OPraHNuYeCKOu

XUMUH,

XHUMHUA
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HaOroleHue,  M3MEpeHHe, MPOBEACHHE  OKCIEPUMEHTa,
MOJIEIUPOBAHUE, MCCIEA0BATEIbCKAs  JAEATEIbHOCTb)  AJIS
HU3yYCHUS Ppa3IMYHBIX CTOPOH OKpYy»Karoleu
JIENCTBUTEIBHOCTH,

2. Brnanenue OCHOBHBIMU HMHTEIJICKTyalbHbIMH
omepanusaMu: (GOPMYITHPOBKA THUIOTE3bl, aHAJIM3 M CHHTE3,
CpaBHEHHE M CHUCTEeMaTH3alus, 0000IIEeHNEe U KOHKPETH3aLUs,
BBISIBJICHHC  IPUYMHHO-CICACTBCHHBIX CBSI3¢M W IOUCK
aHAJIOTOB;

3. [To3HaHne OOBEKTOB OKPYXKAIOMIETO MHPa OT OOIIETOo
gyepe3 0cOOEHHOE K eIMHIYHOMY;,

4. YMeHue reHepupoBaTh HACH W ONPEICIATH CPEICTBA,
HEOOXO0IUMBIC JUTS UX peaIU3allvH;

o. YMeHune ompenensaTh IeNH W 3aJa4yd  JeSTEIbHOCTH,
BBIOMPATh CPEJICTBA pealu3alil IeId ¥ TPHUMEHSATh HX Ha
TIPaKTUKE;

6. Hcnonp3oBanre  pa3NIWYHBIX ~ UCTOYHUKOB  JUIA
TTOJTyYCHUS XUMHYECKOT uH(pOopMaIuy, MMOHNMAaHHE
3aBUCHUMOCTH  COJep)KaHUs ®  (OPMBI  TIPEJCTABIICHUS
nH(OPMAIIAN OT TIeJIeH KOMMYHHKAIIMH B aJJpecaTa;

1. YMeHue npoyKTUBHO OOIIaThCsl U B3aUMO/IEHCTBOBATh
B TIPOIIECCE COBMECTHOH JEATCIILHOCTH, YYHTHIBATH ITO3UIIAN
IPYTUX YYaCTHHKOB JESATEIHHOCTH, d()PEKTUBHO pazperiaTh
KOH(ITUKTBI;

8. l'oToBHOCTP ® CHOCOOHOCTH K CaMOCTOSITEIHHOM
MH(OPMALIMOHHO-TIO3HABATEIbHON  JI€ATENbHOCTH, BKIIOYas
YMEHHE OPHEHTHUPOBATbCS B  Pa3IMYHBIX  HMCTOYHHKAX
uHpopMaluy, KPUTHYECKH OICHHBAaTh M HHTEPHPETUPOBATH
nH(}OpPMaLIHIO, TOJTYYAEMYIO U3 PA3INYHBIX HCTOYHUKOB;

9. YMeHHne HuCIobp30BaTh CpelcTBa WH()OPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHM B PEIIEHUH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX W OpraHU3allMOHHBIX  3ajad ¢
coOnroeHreM TpeboBaHu SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

10. BrnageHue A3BIKOBBIMU CpPEICTBAMHU, B TOM YHCJIE H
SI3BIKOM XMMHHM — YMEHHE SICHO, JIOTUYHO M TOYHO H3JaraTh
CBOIO TOYKY 3pEHHS, HCIOIb30BaTh aJCKBAaTHBIC S3BIKOBBIC
CpeICTBa, B TOM 4YHCIIE M CHMBOJIbHBIE (XMMHYECKHE 3HAKU,
(hopMyIbl ¥ ypaBHEHUS).

U )KU3Hb

JJMYHOCTHBIC

1. Oco3HaHue poccUiiCKOW TpakJaHCKON HMIEHTUYHOCTH,
MIaTPUOTU3MA, YyBCTBA FOPJOCTHU 3a POCCUHCKYI0 XUMUYECKYIO
HayKy,

2. TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY JajbHeMmei
00pa3oBaTeIbHON TPAEKTOPUHU HIIH TPYAOBOI NEATENbHOCTH;

3. VYmeHue YIPABIATH cBOEH [IO3HABATEIIbHOU
NeATeNbHOCTbIO, TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHuUIo, B
TOM 4YHCIIe CaM0OOpa30BaHUIO, HAa MPOTSHKEHUU BCEH JKU3HU;
CO3HATEIbHOE OTHOILIECHUE K HEMPEPHIBHOMY 00OPa30BaHUIO KaK
YCIOBUIO YCHEIHONW MpodeccuoHaIbHON U 0OIIEeCTBEHHOM
JESATENbHOCTH,

OCHOBBEI

OpraHu4ecKou

XUMUH,
1 KHU3Hb

XHUMHUA




4. IlpunsATHe ¥ peanus3alus ILEHHOCTEW 370pPOBOTO U
Oe3omacHOro oOpasza XU3HH, HENPHUSATHE BPEIHBIX MPHUBBIYCK
(kypeHusi, ynorpeOieHusi ajJKoroJisi, HAPKOTUKOB) HAa OCHOBE
3HaHUM O CBOWMCTBAaX HAPKOJIOIMYECKUX M HAPKOTUYECKUX
BELIECTB.

11 kaacc/ 2 roa 00yueHus

MpeAMETHBIC e  pacKpbIBaTh Ha o unmocmpuposams Ha | Teoperuueckue

npuMepax poJib XUMHUH npumepax OCHOBBI XHWMHH,
B (dhopmupoBaHUH CMaHosneHue U | XUMHS U KU3Hb
COBPEMEHHOM Hay4HOU 9601I0YUIO
KapTHHBl MHpa W B Op2aHU4eCcKOU XUMUU
MPaKTUYECKOU KaxK HayKu Ha
e TETHHOCTH DA3TUYHBIX
YEJIOBEKa; UCmopu4eckux

e JIEMOHCTPHpPOBaTH  Ha 9MaAnax ee pazeumusi,
npuMepax B3aUMOCBS3b *  UCNONBL308aAND
MEXIYy  XUMHEH W MemooObl  HAYYHO20
JIPYTHAMH NO3HAHUS npu
€CTECTBEHHBIMHU 8bINOIHEHUU
HayKaMH; NpoOeKmos u yueOHo-

e TOHUMAaTh (puU3HUECKUn uccne0o8amenbeKux
CMBICIT 3a0ay no u3y4eHuio
[Tepuoamaeckoro ceoticms,  cnocobos
3aKOHa nony4yeHus u
.M. MenaeneeBa u Ha Pacno3HasaHusl
€ro OCHOBE OOBICHSTH Op2aHU4ecKux
3aBUCUMOCTh  CBOMCTB seujecms,
XMUMHUYECKUX 3JIEMEHTOB e 00vACHAMb NPUPOOY
U 00pa3oBaHHBIX HMHU u cnocoowi
BEIECTB oT obpazosanus
AJIEKTPOHHOTO XUMUYECKOU  CB8A3U.
CTPOEHUS aTOMOB; KOBANEeHMHOU

e OOBACHATHL  MPUYUHBI (nonsipuol,
MHOT000pa3usi BEUIECTB HenoJApHoLL),
HA  OCHOBE  OOIMHUX UOHHOL,
MPEACTABICHHH 00 uX MEeMANTUYEecKo,
COCTaBe U CTPOCHHUU; 68000pOOHOU  — ¢

e TPUMEHSATH npaBuIia yenvio  onpeoeieHus
CUCTEeMaTUYECKOI Xumuyeckou
MEXKIYHapOAHON aKkmueHocmu
HOMEHKJIATYPHI KaK seujecms,
CpeICTBa pa3ivyueHUs H *  YCMAHABIUBAMD
uAeHTUDUKAIIH 2eHEeMUYECKYI0 C653b
BEILECTB M0 MX COCTaBY MmedHcoy Kaaccamu
U CTPOCHUIO; OpeaHU4ecKux

e TMPUBOAWTH  TIPUMEPHI seujecms o
XUMHUYECKUX PEaKIui, obocHogaHus
PacKpBIBAIOIITUX NPUHYUNUATIHOLL
XapaKTepHbIe CBONCTBA 803MOIHCHOCMU
TUTTUYHBIX noxy4yeHus
NpeACcTaBUTENeH Op2aHU4ecKux
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KJIIaCCOB OpPraHU4YCCKUX
BCIICCTB C ICJIBIO HX

UACHTUDUKAITIH u
oObsiCHeHUs  0o0Omactu
MIPUMEHEHHS;
IPOTHO3UPOBATH
BO3MOKHOCTb
POTEKAHHS

XUMHUYECKUX  pEaKLHil
Ha OCHOBE 3HAaHHUU O
TUIIaX XUMHYECKOM
CBSI3M B MOJEKyJIax
peareHToB u uX
PEaKIMOHHOU

CIIOCOOHOCTH;

HCII0JIB30BaTh 3HAHUS O
COCTaBe, CTPOEHUU U
XUMHYECKUX CBOMCTBaX

BCIIECTB JUTST
0e30ImacHoTO
MIPUMEHCHHUS B
MPAKTUYECKOMN
JIEATENLHOCTH;

BIIQJIETh TIPAaBWIAMU U
npruemMamu 06e30macHoi
paboThl C XUMHUYECKUMU
BEILECTBAMU u
1a00paTOPHBIM
000pyI0BaHHEM;
yCTaHaBIUBAaTh
3aBUCHUMOCTh CKOPOCTH
XMUMHUYECKON peaKiuuu U
CMEIIeHUS
XUMHUYECKOTO
paBHOBECHS oT
pa3nuuHbIX (AKTOPOB C
HENbI0  OMNpeAeIeHUs
ONTUMAJIBHBIX YCIOBHIA
MPOTEKAHUS
XUMHYECKUX
MPOIIECCOB;

OPUBOJIUTH  MPUMEPHI
TUApOJIM3a  coJied B
MOBCEIHEBHON  JKHU3HU
YeJI0BeKa;

OPUBOJIUTH  MPUMEPHI
OKHUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX
peakuuii B IIPUPOLE,
IPOM3BOJICTBEHHBIX
mporeccax u
KHU3HEIEATSIbHOCTH

coeOuHeHuUll
3A0AHHO20 COCMABA U
cmpoeHus;
YCMAaHAaIusamy
83AUMOCBAZU  MEHCOY
Gaxmamu u meopueil,

NPUYUHOU u
cneocmaeuem npu
aumanuse npooIeMHbIX
cumyayuu u
obocHosanuu
NPUHUMAEMBIX

peweﬂuﬁ Ha OCHoee
XUMUYECKUX 3HAHUIL.
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OpraHU3MOB;
MPUBOJUTE  MPUMEPHI
XUMHYECKUX pPEaKIUH,
PaCcKpBIBAOIINX 00IIHe
XHUMHUYECKHUE CBOICTBa
OPOCTBIX  BEIIECTB  —

METaJIOB u
HEMETAJLIOB;
BXO1IIIUX B €TI0 COCTaB,
BJIAACTH HpaBI/IJIaMI/I
0e301macHoTo
oOpaleHuss ¢ €IKUMH,
TOPOYUMU u
TOKCUYHBIMU
BEIIECTBAMU,

cpenctBaMu  OBITOBOM
XHMHH,
OCYIIIECTBIISITh  TOUCK
XHMHUYECKOU
nHpopmanuu o
Ha3BaHUIM,
UaeHTUPUKATOpaM,
CTPYKTYPHBIM
(dhopmynam BeEIIECTB;
KPUTHUYECKH OICHUBATH
U HHTEpIpeTUPOBATH
XUMHYECKYIO
nHpopMaIuio,
COJIeprKalIyoCcs B
COOOIIEHUAX  CPENCTB
MacCOBOU
uH(pOpMaluU, pecypcax

Hurepnera, Hay4HO-
HOMYJISAPHBIX CTaThAX C
TOYKH 3peHust

eCTeCTBeHHO'HaquOﬁ
KOPPEKTHOCTH B LEIAX
BBISIBJIEHUS OIIMOOYHBIX

CYXKJICHUH "
(hopmupoBaHUs
cOOCTBEHHOM MO3UIINY;
IPEJICTaBISATh yTH
pelieHuss  TJI00aIbHBIX
npobiiem, CTOSIIUX
nepes; 4YeIOBEYECTBOM:
9KOJIOTHYECKHUX,
SHEPreTHYECKHUX,

CBIPBEBBIX, U  pOJb
XUMHUH B PEIICHUU dTHX
npooeM.

MCTAITPECAMCTHBIC

Hcnonp3oBanue yMEeHHUI

W HAaBBIKOB PA3JIMYHBIX BHUJIOB

Teopernueckue
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[I03HABATEIIbHOW  JI€ATEIbHOCTH, INPUMEHEHHE OCHOBHBIX
METOJIOB TO3HAaHUS (CHCTEMHO-MH(OPMALMOHHBIA aHAaJH3,
HAONIOJICHUE,  M3MEpEHHe, IPOBEJCHUE  IKCIEPUMEHTA,
MOJICIUPOBAHUE, HUCCIEN0BATEIbCKAs  JAEATEIBbHOCTb) Ul

HU3yYCHUS Ppa3IMYHBIX CTOPOH OKpYy>Karoleu
JIICUCTBUTEIBHOCTH,
2. Bnanenune OCHOBHBIMU WHTEJJIEKTyaJIbHBIMU

omepanusMu: (opMyIHpOBKAa THUNOTE3bl, AHAIM3 W CHHTES,
CpaBHEHHE M CHUCTEeMaTH3alus, 0000IIeHNEe U KOHKPETH3aLUs,
BBISIBJICHHC HpI/I‘-II/IHHO-CJICI[CTBeHHLIX CB?I?;Cﬁ nu IIOUCK
aHaJIOTOB;

3. [To3Hanme OOBEKTOB OKPYKAIOIIETO MHUpa OT OOIIEro
yepe3 0coOO0EHHOE K €TUHUYHOMY;

4. YMeHne reHepupoBaTh WU M ONPENCNSATh CPEICTBA,
HCO6XO)II/IMI)I€ JJId UX peain3alnu,

5. YMeHne ompenensaTh IeNd W 3aJadd  JeSTeIbHOCTH,
BI)I6I/IpaTB cpeacTtBa pcaiuM3anvn LOCJIM W IMPHUMCHATH HX Ha
MIPaKTUKE;

6. Ucnonr3oBanne Pa3IMIHBIX NCTOYHUKOB JJIS1
IIOJIyYEHU XUMHUYECKON uH(popManuu, IIOHUMaHHUE

3aBUCUMOCTH  coJepkaHUsi ©  (OpPMBI  TIPEIACTaBIICHHS
“H(pOpMAIIUK OT TIeJIe KOMMYHUKAITMHU U aJpecara;

1. YMeHue npoyKTUBHO OOIIaThCsl M B3aUMO/IEHCTBOBATh
B TIPOIIECCE COBMECTHOW NEATEIHOCTH, YYUTHIBATH IMO3HUIIHMH
IPYTUX YYaCTHHKOB JESATEIHHOCTH, d()DPEKTUBHO pazperiaTh
KOH(JIMKTHI;

8. ['oTOBHOCTP W CHOCOOHOCTH K CaMOCTOSITENILHOM
MH(OPMALIMOHHO-TIO3HABATEIbHON  JI€ATENbHOCTH, BKIIOYas
YMEHHE OPHEHTHUPOBATbCS B  PA3IMYHBIX  HMCTOYHHKAX
uHpopMaluy, KPUTHUYECKH OIEHUBATh M HHTEPHPETUPOBATH
nH(}OpPMaLIHIO, TOJYYAEMYIO U3 PA3INYHBIX HCTOYHUKOB;

9. YMeHue ucrosib30BaTh CpeicTBa MH(MOPMALMOHHBIX U
KOMMYHUKAITMOHHBIX TexHojorui (nanee — WKT) B pemennn
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a7a4
¢ coOmompeHneM  TpeOOBaHUN  APrOHOMHUKH,  TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHHs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€3011aCHOCTH;

10. BrnageHue A3BIKOBBIMU CpPEICTBAMH, B TOM YHCJIE H
SI3BIKOM XMMHH — YMEHHE SICHO, JIOTUYHO M TOYHO H3JaraTh
CBOIO TOYKY 3pEHHUS, HCIIOIb30BaTh aJCKBATHBIC S3BIKOBBIC
CpeICTBa, B TOM YHCIIE M CHUMBOJIbHBIE (XMMHYECKUE 3HAKH,
(hopMyIbl ¥ ypaBHEHUS).

OCHOBBI XHWMUHU,
XUMHA U XKHU3Hb

JIJMYHOCTHBIC

1. Oco3Hanue pOCCUICKONH TpakJaHCKOH HAEHTHYHOCTH,
MIaTPUOTU3MA, YYBCTBA F'OPJOCTH 3a POCCUUCKYIO XUMHUUYECKYIO
HayKy,

2. [OTOBHOCTh K OCO3HAaHHOMY BBIOOpY  JanbHeHIIen
00pa3oBaTeJIbHON TPAEKTOPUHU HIIH TPYAOBOH NEATENbHOCTH;

3. YMeHue ynpaBisATh CBOEH MM03HABATENbHOM €A TENBHOCTHIO,
TOTOBHOCTb M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIIE
caMooOpa30BaHUIO, HAa  MPOTSHKEHWH  BCel  JKU3HH;
CO3HATEIbHOE OTHOLIEHHE K HENPEPHIBHOMY 00Pa30BaHUIO KaK

TeopeTnueckue
OCHOBBI XMMWH,
XUMUS U )KU3Hb
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YCIIOBUIO YCHEIIHONW MpOoQecCHOHANILHON W  OOIIEeCTBEHHOM
NESITENIbHOCTH;

4. TlpunsAtne W peanu3auuss LEHHOCTEW 3JI0pOBOIO U
Oe3omacHoro oOpasza XU3HH, HENPHUSATHE BPEIHBIX MPHUBBIYCK
(kypeHus, ynorpeOJeHUsI aJKOTroJis, HAPKOTUKOB) HAa OCHOBE
3HAaHUM O CBOMCTBAaX HAPKOJOIMYECKUX W HAPKOTUYECKUX
BEIIECTB.

3. COAEP/KAHUE YYEBHOTI'O ITPEJIMETA

Ha3Banne
paszznenoB(a)/rias (bl)
u/unu TeM(bl) y4eOHOTO
npeaMeTa

Kpartkoe conepxanue mporpammsl paszienoB(a)/ riaaB(bl) W/ TeM(bl)
y4eOHOro npeaMera

OcHOBBI OpraHuyveckKoi
XHUMHUH

[losiBneHne u pa3BUTHE OPraHMYECKON XMMHM Kak Hayku. [Ipeamer
OPraHM4YeCcKOd XWUMHUU. MeCTO M 3HAYeHUE OPraHWYeCKOM XUMHHM B
CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHHME KaK IMOPSJIOK COEIMHEHHS aTOMOB B
MOJIEKYJIE COTJIaCHO UX BaJ€HTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPHUH
XUMHUYECKOTO CTPOEHUs OpraHu4eckux coenuHeHuil A.M. byrneposa.
YrnepoaHelii  CKENEeT  OpraHM4eckol  MoJieKynsl.  KpaTtHocTb
XUMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO
CTpoeHMss  MoJekyn. HM3omepus u  wusomepsl. Ilonstue o
dbyakuroHansHOM Tpynme. [IpuHIUIE KiaccuUKaum OpraHnuecKuX
coenuHeHuil. CucremaTHdeckas MeEXIyHApOJHas HOMEHKIATypa u
MPUHIIUATIEI 00pa30BaHUs HA3BAHHWI OPraHUYECKUX COSAMHEHUH.

Ankanbel. CTpoeHHE MOJIEKYJIbl MeTaHa. ['OMoJIoruyeckuil psn
ankanoB. ['omonoru. Homenknarypa. M3omepust yriepoaHOro cKenera.
3aKOHOMEPHOCTH HW3MEHEHUSI (U3UYECKUX CBOMCTB. XUMHUUYECKUE
CBOWCTBa (Ha TpHMepe MeTaHa W JTaHa): pPEaKIUh 3aMEIICHUS
(raloreHUpOBaHKE), JCTHAPUPOBAHUS KaK CIIOCOOBI  TOJMyYEHUS
Ba)XHEUIIIMX COCAMHEHHUN B OpraHMYecKoM cuHTe3e. ['opeHue meraHa
KaK OJMH W3 OCHOBHBIX HMCTOYHHMKOB TEIJIAa B MPOMBIIUIEHHOCTH WU
obiTy. Haxoxxnenue B mpupone U NpuMeHeHHe ankaHoB. [lonsTtue o
LUKJIOAJIKaHAX.

Ankenbl. CTpoeHHE MOJIEKYJbl ATUJEHA. ['OMOJOrMYECKHil psij
ankeHoB. Howmenknatypa. WM3omepust yriepogHoro ckenera H
MOJIOKEHUS KPAaTHOM CBS3M B MoOJeKyne. XHUMHUYECKHE CBOMCTBA (Ha
npuMepe JSTUJICHA): pEaKkIUu MPUCOEAWHEHUsl (TaJloreHHUpPOBAaHHE,
TUAPUPOBAHUE, THUIpATallvs, THAPOTAJIOT€HUPOBAHHUE) KaK CIoco0
noJiydeHus: QYHKIIMOHAIBHBIX IPOU3BOIHBIX YIIIEBOJAOPOAOB, TOPEHHUS.
[lonumepuzauust 3TWIEHa Kak OCHOBHOE  HAIpaBJIEHUE  €ro
ucnonb3oBaHud. llonusTuineH Kak KpPYNHOTOHHAKHBIA — MPOJYKT
XUMHUYECKOTO NMPOU3BOACTBA. [[pumenenue sTuieHa.

Ankaauensl M Kayuykd. [loHarue o0 ankagueHax —Kak
YIIeBOJOpOJax ¢ JABYMS JABOMHBIMU CBsi3siMU. [lonmmepusarus
nuBuHUIA (OyraaumeHa-1,3) kak crmoco0 TMONy4eHHS CHHTETHUYECKOTO
Kaydyka. HarypalbHblli M CHUHTETHYECKUN Kaydyku. Bynkanusanus
kayuyyka. Pesuna. [IpumMenenue kayuyka u pe3uHsbl.

Anxusbl. CTpoeHHEe MOJIEKYJbl aneTwieHa. ['oMoIoruueckuii pssn
ankuHoB. Howmenknatypa. W3omepust yriaepoJHOro ckeinera H
MOJIOKEHUSI KPAaTHOUM CBSI3W B MOJIEKyJe. XMMUYECKHE CBOMCTBA (Ha
MpUMepe alleTHWICHA): peakIuu NpUcoeNnHeHus (TaJoreHHpOBaHUE,
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TUAPUPOBAaHUE, TUJIpaTalus, TUAPOTraJOreHUpPOBaHUE) KaK CIOC00
IIOJy4eHUsI TOJHMMEpPOB M JAPYTHX IIOJIE3HBIX IIPOAYKTOB. l'opeHue
AllCTWJIICHA KaK HMWCTOYHUK BBICOKOTCMIICPATYPHOI'O INIAMCHH  IJIA
CBapKH U pe3Ku MeTauioB. [Ipumenenue aneruieHa.

ApCHBIL. benson KaK MIPE/ICTAaBUTEIb apOMaTHIECKHUX
yraeBogoponoB. CTpoeHWe  MOJEKylbl  OeH30Jla. XUMHUYCCKHE
CBOWCTBA: peakIWH 3aMemleHusi (TajJoreHUpPOBAHKME) KaK CI0co0
IMMOJIY4CHUA XMMHUYCCKHUX CPCACTB 3alIUThI paCTeHHﬁ, IMPHUCOCAUHCHUA
(rugpupoBaHME) Kak JOKa3aTeIbCTBO HEMPEIEIbHOTO  XapakTepa
6ensoua. Peakius ropenus. [Ipumenenne 6eH3ona.

Cruptel.  Knaccudukanusi, HOMEHKJIaTypa, H30MEpHUs CIHUPTOB.
MetaHon m 3TaHOJI Kak MNpEACTAaBUTCIIN NPCACIbHBIX OAHOATOMHBIX
cnupToB. XMMHYECKHE CBOMCTBA (Ha MPUMEpPE METAHOJA U ATAHOJIA):
B3aMMOJICHICTBUE C HATPHEM KaK CIOCO0 YCTAHOBJICHMS] HaTUYHs
TUAPOKCOTPYIIIBI, PEaKIus C TaJOr€HOBOJOPOJAMU KakK CIoco0
TOJyYeHUs] PAaCTBOpPUTENICH, IeruapaTaius Kak crnoco0 TMoJydeHus
OTHUJICHA. PeaKum[ ropCeHus: CHUPTBI KaK TOILJIUBO. HpI/IMeHeHI/IC
MeTaHoJa H JTaHojia. DU3HOJOTHYECKOE AEHCTBHE METaHoNa |
OTaHOJIa Ha OpraHu3M 4YCJIOBCKA. OTHUIECHTIIUKOIL U TIIMIOECPUH KakK
OpeACTAaBUTCIN NPEACIIBHBIX MHOIOATOMHBIX CIIMPTOB. KauectBennas
pC€aKkiud Ha MHOIOATOMHEBIC CHOHUPTBI W €€ INPHUMCHCHHUE [JId
pacro3HaBaHUsl TIWIEPUHA B COCTaBE€ KOCMETHYECKHUX CPEJNICTB.
HpaKTqucxoe MPUMCHCHUEC DTUJICHTJIMKOJIA U TTIMICPUHA.

®enou. Ctpoenne MoJIeKyabl GeHoma. B3zanmHoe BIusHIE aTOMOB
B MoJjekyne ¢eHoma. XHWMHYECKHE CBOWCTBA: B3aWMOJCHCTBHE C
HaTpueM, THAPOKCUIOM HaTpus, OpomoM. [Ipumenenue denomna.

Anwsaerunbsl. Metananb (popManbaerum) U dTaHab (aeTaabIeT )
KaK MpEJICTaBUTENH MpelebHbIX albleruioB. KauecTBeHHbIE peakuu
Ha KapOoHunpHyIO Tpynmy (peakmus '"cepeOpsHOro 3epkana',
B3auMoeiictBue ¢ ruapokcugom meau (II) m mx mpuMeHneHuwe s
0oOHapy)XeHHsI TMpeNeNbHBIX albJETHI0B B NMPOMBIIUIEHHBIX CTOYHBIX
BoJax. TokcuuHOCTh anblerunoB. [Ipumenenue Qopmanbreruna u
aleTanbpIeruia.

KapOoHoBble KHCHOTHL. YKCyCHas KHCIOTa KakK HpeICTaBUTENb
IOpENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XUMHYECKHE
CBOMCTBa (Ha MpUMeEpe YKCYCHOM KHCJIOTHI): pEaklUUu C METaJUIaMH,
OCHOBHBIMH OKCHJAMH, OCHOBAHUSIMU M COJIIMH KaK MOATBEPXKICHUE
CXOJCTBa C HEOPraHMYECKHMMH KuciaoTaMu. Peakuust stepudukanuu
Kak Ccrnoco0 moiydeHus cloxHbIX 3¢upoB. IlpuMenenue ykcycHOH
kucioThl. [IpeacraBneHue o BeICIIUX KAPOOHOBBIX KUCIOTAX.

Crnoxuble 3¢upsl u xupbl. CroxHble 3PUPHI KaK MPOIYKTHI
B3aMMO/JICHCTBUS KapOOHOBBIX KHUCIOT co crnuptamu. [IpumeHeHue
CIIOXHBIX 3(QHUPOB B MHILEBON U MapPIOMEPHON MPOMBIIIJICHHOCTH.
Kupsl kak cioxHble 3(QUPBI TIMLEPHHA M BBICHIMX KapOOHOBBIX
KUCIO0T. PacTuTenbHbIE U KUBOTHBIE )KHUPBI, UX cocTaB. Pacro3HaBanue
pacTUTENBHBIX XUPOB HAa OCHOBAHWM HMX HEMPENEIbHOTO XapakTepa.
[Ipumenenne xupoB. ['MAPONU3 UM OMBUICHHE KHPOB KaK CIOCOO
MPOMBIIIJICHHOTO TOJYY€HHUsI COJIeM BBICHIMX KapOOHOBBIX KHCIOT.
Mpiia Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT. Moroiiue CBOWMCTBa
MBLIIA.

VYrnesonasl. Knaccudukarus yrneBoaos. HaxoxaeHue yrieBo10B B
npupoae. [7IOKo3a Kak ajdpAeTHAOCHUPT. bposkeHue TIIOKO3HIL.
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Caxapoza. I'mapomm3 caxapo3bl. Kpaxman wu memwnonosa Kak
OuoNIOTHYECKHE TOJMMEpbl. XUMHUYECKHE CBOMCTBAa Kpaxmaia u
LEJUTI0JI03b] (TUAPOIIN3, KAUECTBEHHAs pEeaKLMsl C HOI0OM Ha KpaxMall U
ee IpUMEHEeHHE JUId OOHApYKEHUsI Kpaxmaja B MPOJYKTaX MUTAHUSA).
[lpumenenne wu Ouojoruyeckas poJib yrieBojoB. Ilonarue 006
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE aleTaTHOI'O BOJIOKHA.

Wnentudukanust opraHMuecKiX coeanHeHuil. ['eneTnueckas cBs3b
MEXKy KJIacCaMH OPraHMYEeCKUX COCIMHEHUN. THMbl XUMHUYECKHX
peaKkuuii B OpraHn4eCKON XUMHUH.

AmMunokucinotet u  Oenku.  CoctaB W HOMEHKIJIATypa.
AMUHOKUCIIOTBl Kak aM(OTEpHble OpPraHU4YeCKHE COCIUHEHMS.
[lenTuanas cBs3b. buonornueckoe 3HayeHUe -aMUHOKUCIOT. O6nacTu
MPUMEHEHHUS] AMUHOKHUCIOT. benku kak mpupoaHble OHONOIMMEPHI.
CocraB u cTpoeHue 6e1koB. XUMUYECKHE CBOICTBA OEIKOB: TUAPOIIU3,
neHatypanus. OOHapykeHHe O€NKOB TpH TMOMOIIM KadyeCTBEHHBIX
(uBetHbIX) peakuuil. IlpeBpamieHust OeNKOB NHUIIM B OpraHuU3Me.
buonornueckue QpyHkimm 6€1KoB.

Teopernyeckne OCHOBBI
XMMHUMH.

Crpoenue BemectBa. CoBpeMeHHass MOJENIb CTPOEHHS aToMa.
OnektpoHHas KoHuryparusi aroma. OCHOBHOE W BO30YXKICHHBIC
cocTosiHus aToMOB. Kitaccuukarus XMMHUECKHUX JIEMEHTOB (s-, P-, O-
aneMeHThl). OCOOEHHOCTH CTPOCHUS PHEPreTUUECKUX YPOBHEH aTOMOB
d-anmementoB. [lepuoandeckas cucteMa XUMUYECKUX diieMeHTOB J[.1.
MenpeneeBa. ®@usnuecknit cmbicn [lepmoguueckoro 3akona JI.M.
MenneneeBa. IlpuumHbBl W 3aKOHOMEpPHOCTH W3MEHEHHUS CBOWCTB
JJIEMEHTOB U UX COEAMHEHUU IO MEepUojJaM U IpymnnaM. DJIEKTPOHHAs
npupoJa XUMHYECKOW CBSI3U. DJIEKTPOOTPULIATEIBHOCTh.  BuIbI
XUMHYECKOM  CBsSI3M  (KOBaJIGHTHAs, HMOHHas, MeTaindyeckas,
BOJIOpPOJHAs) W MEXaHW3Mbl ee oOpasoBaHus. Kpucrammmdyeckue u
amop¢Hubie BemiecTBa. THUIBI KPUCTAIMYECKUX PEUIETOK (aTOMHAas,
MOJIEKYJIsSIpHasi, MOHHAsl, METaJlIN4yecKas). 3aBUCUMOCTh (U3NYECKUX
CBOMCTB BEIlIECTBA OT THUIA KPUCTAUIMYECKOM pemeTkd. [IpuduHsb
MHOT000pa3usl BEIIECTB.

XUMHUYECKUE PpEaKIUU. ['OMOTEHHBbIE U TE€TEPOTrCHHBIE PEAKIUU.
CkopocTh peaklMH, €€ 3aBUCUMOCTh OT pPa3Iu4HbIX (AKTOPOB:
IPUPOJBl PEArUPYIOLIMX BELIECTB, KOHIEHTPALMH PEArUPYIOIIUX
BEILLECTB, TEMIEPATYpPbl, IUIOIIAJA PEAKIMOHHOW IOBEPXHOCTH,
HaIM4Ms ~ Karaiausaropa. Poyib  KaTanu3aTopoB B IPHUPOAE U
IPOMBIIIJICHHOM MPOU3BOJICTBE. OOpaTUMOCTh peakiuil. XUMHUYECKOe
paBHOBECHE M €ro CMEUIEHHE MOJ JIEHCTBHUEM pPa3IMYHBIX (HDaKTOPOB
(KOHIIEHTpaIsl pPeareHTOB WM TMPOAYKTOB peaklHUH, JTaBJICHUE,
TeMIeparypa) JUis CO3JaHHUS ONTHUMAJbHBIX YCIOBUM MPOTEKAHUS
XUMUYeCKUX mnpoueccoB. [lucnepcusie cuctemsl. llonstue o
KoJuonaax (3omu, renu). MctunHble pacTBOphl. Peakiuu B pacTBopax
3ekTposuToB.pH pacTBopa Kak IMOKa3aTelb KUCIOTHOCTH CpPEJBbl.
lunponus coneil. 3HadeHne TUAPOIM3a B OMOIOTUYECKUX OOMEHHBIX
npoueccax. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B IPHUPOJE,
MPOU3BOJCTBEHHBIX MPOLECCAX MU KUIHEAECATEIBHOCTH OpPraHU3MOB.
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BEUIECTB -
METAJIJIOB TJIABHBIX M TOOOYHBIX MOArpymm (Meab, Kene3o) u
HEMETaJJIOB: BOJAOPOa, KUCIOPOa, TaJOreHOB, cepbl, a30Ta, ¢ocdopa,
yriaepoaa, kpemHus. Koppo3uss MeTaiioB: BUABI KOPPO3UH, CIIOCOOBI
3alllMThl METAJUIOB OT KOPPO3HH. DIJIEKTPOJIM3 PACTBOPOB M PACILIABOB.
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HpI/IMeHeHI/Ie OJICKTPOJIM3a B IPOMBIIIJICHHOCTH.

XUMHUA U JKU3HD.

Hayuynbie Metonpl mo3HaHus B XUMUU. VICTOYHMKM XMUMHUYECKOUN
uHpopmanuu. [Touck naopmanuu no Ha3BaHUAM, HIECHTU(UKATOpaAM,
CTPYKTYpHBIM (hopmynam. MoenupoBaHue XUMHYECKHX MPOIECCOB U
SIBIICHUH, XUMHWYECKUH aHaJu3 M CUHTE3 KaK METOJbl Hay4yHOTro
HO3HAHMUSL.

Xumus u 310poBbe. JlekapcTBa, pepMeHThl, BUTAMUHBI, TOPMOHBI,
MUHepajdbHble BOJbl. [IpoGiemMbl, CBSi3aHHBIE C [PUMEHEHHEM
JEKapCTBEHHBIX TMpemnaparoB. BpeaHble mNpUBBIUKH U (QaKTOPHI,
paspymiamnie  310poBbe  (KypeHHE, YIOTPEOJICHHE  aJIKOTOJI,
HapkoMmaHwus). PanmonansHoe nutanue. Ilumessie n06aBku. OCHOBBI
MUILIEBON XUMUHU.

XuMUs B TIOBCETHEBHOM *KWU3HU. MOIOIIME M YUCTAILINE CPEACTBA.
CpenctBa OOpbObI ¢  OBITOBBIMH ~ HACEKOMBIMHU:  PETEIUICHTHI,
nHcekTuuuasl. CpeacTBa JUYHOM THUrMeHbl M KocMeTuku. [IpaBuia
O0e3omacHOM pabOThl C €OKUMH, TOPIOUYMMH U  TOKCHYHBIMU
BEILECTBAMU, CPEACTBAMU OBITOBOW XMUMHMH.

XUMHUSI U CEIbCKOE XO34MCTBO. MUHEpardbHbIE W OpraHUYeCcKue
ynobpenns. CpeAcTBa 3alUThl PACTCHU.

Xumus M dHepretvka. IIpupoaHble HCTOYHMKHM YIJIEBOJOPOJIOB.
[lpupoauslii 1 mnomyTHeIi HedTAHON Tra3pl, HX COCTaB W
ucnonb3oBanue. CoctaB HedTu U ee nepepabotka. HedrenpoayKkTsl.
OxranoBoe uyucio OeH3uHa. OxpaHa oOKpyXarwlmleld cpeasl Mpu
HedremepepaboTKe " TPAHCIIOPTHPOBKE He(TEePOIYKTOB.
AnbTepHaTUBHBIE HCTOUHUKU SHEPTUH.

Xumusi B ctpoutenbctBe. Llement. beton. [logbop onTtuMambHBIX
CTPOUTEIIBHBIX MATEPUAJIOB B IPAKTUYECKOH JAEATEIILHOCTH YEJIOBEKA.

XuMUsT M 3KOJOTHs. XUMHUYECKOE 3arps3HEHHE OKpYKaroulen
cpensl U ero nocneactsus. Oxpana ruapocdepsl, MOYBbI, aTMOC(EpHL,
(hmopsl ¥ hayHbl OT XUMHUYECKOTO 3arpsi3HEHUS.

4. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPE/IMETA

Ne Paznen raBa/ tema | Koi- | OCHOBHBIEC BHUJBI JICATEIBHOCTH OOyJaromuxcs (Ha
y4eOHOro MpeaMeTra BO | YPOBHE YHHUBEPCAIbHBIX Y4COHBIX NCHCTBUI)
4acoB
10 kaacc/ 1 roa o6yuenus (19 yacon)
BBenenne. 2
1 IIpenMeT OpraHuYecKOr XHMHUU. 1 Paznuuateh  mpeaMeThl  OpPraHUYecKod U
Teopust cTpoeHHUS OpPraHMYECKUX HCOPraHMYECKOH XUMHH, MHHEpaAIbHbIC U
COCJIMHEHU I OpraHUYECKHE BEIICCTRA.
2 Pemienne 3amau Ha  BBIBOJ 1 KnaccudunupoBarh opraHuyeckre BeIIecTBa
bopmyIbl OpraHUYeCcKOro Mo WX TMpoucxoxiacHuto. [IpoBoaute U

BCIICCTBA.

Ha0II01aTh XUMHUYECKUH SKCIIEPUMEHT.

OOBACHATD IPUYUHBI MHOT000pa3us
OPraHMYeCKHX BEIIeCTB U  OCOOEHHOCTH
CTpO€eHus aToMa yriepoja. Paznuyars nonsatus
«BAJICHTHOCTb» U  «CTENEHb OKUCIECHUS»,
omepupoBatb uMH. OTpaxaTb CcOCTaB U
CTPOEHUE  OPraHMYECKUX  COEAMHEHUH C
MIOMOUIBIO CTPYKTYPHBIX bopmyn "
MOJICIUPOBAaTh MX MOJIEKyJbl. Pasnuyate
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MOHSITHSI «H30MEp» M «romoJior». HaspiBarh
HN3YUCHHBIC IIOJIOKCHHUA TCOPHU XUMHYCCKOI'O
crtpoenusi A. M. bytnepoga.

Pemares 3amaum  Ha  BBIBOA  (POPMYIIBI
OpraHMYECKOro BEIIECTBA [0  IPOJYKTaM
CrOpaHMsi U MacCOBBIM JI0JISIM 3JIEMEHTOB.
I'naBa 1. YrieBogopoab! u ux 8
NPUPOJAHBbIE HCTOYHUKH.
3 [IpuponHbli ra3. AJKaHbl. 1 Onpenenstb NPUHAUIEKHOCTh BELIECTB K
4 AJKEHBI. DTUJIEH. 1 pasnmuuHbIM  TUnamM  (TIpeneabHbIM WA
5 Ankaauensl. Kayuyku. 1 HENpeienbHbIM) U KJIaccaM YIJIEBOJOPOJOB.
6 AJIKUHBI. ALIETUIICH. 1 Ha3zsiBaTth ux o MEXKIyHAPOAHOMN
7 Apensl. bensoo. 1 HOMEHKJIaType, XapaKTepHu30BaThb CTPOCHHUE U
8 HedTh 11 criocoGht ee 1 CBOWCTBA  BaXHEHIIMX  MpejCTaBuTeNnei,
TepepaboTKH. HAOI0aTh U OMKCHIBATh JAEMOHCTPALIMOHHBIN
9 OGOBIICHHE 1 CHCTEMATH3AIIA 1 skcriepuMeHnT. (O000maTe 3HAHUST W JIeNaTh
3HAHHi 06 YTIEBOIOPOIAX. BBIBOJILL O 3aKOHOMEPHOCTAX — H3MEHEHHA
10 | Kontpoawas padora Ne 1. IMo 1 CBOMCTB YIJIEBOJIOPOJIOB B TOMOJIOTMYECKHUX
Teme: VraeBoIOpoXsI H HX psanax. YcTaHaBIMBaTh B3AHMOCBA3L MGy
NPHPOIHbIE HCTOYHMKH. COCTaBOM,  CTpPOEHHEM M  CBOWCTBaMHU
yriaeBoaoposoB. OmnuchiBaTh TIe€HETHYECKUE
CBS3M MEXK/y KJacCaMM YTJI€BOAOPOJIOB.
XapakTepu3oBaTb ~ COCTaB M OCHOBHbBIE
HAIpaBJIEHUsl UCIOJB30BaHUS U TepepaboTKu
IPUPOJHBIX  HCTOYHUKOB  YIJIE€BOJOPOJOB.
OOBACHATD npaBuIIa 9KOJIOTMYECKU
rPaMOTHOTO  TOBeleHuss U  0e30macHoro
oOpallleHUss C  TOPUPOJHBIM  Tra3oM U
He(TenpoaAyKTaMH B OBITY M Ha IIPOU3BOJICTBE.
I'naBa 2. Kucaopon- u a3orcoaepskammue 8 Ha3biBaTh 1O MEXyHApOAHOM HOMEHKIIATYpE
OpraHuyecKye coeJIMHEHUs U UX KHUCJIOPOJI- M a30TCOJIEpIKallie OpraHuYecKue
NPHPOJIHbIEe HCTOYHHUKH. coelMHEHUs. XapaKTepu30BaTh UX CTPOCHUE,
11 | Couptsl. DeHo. 1 CBOIMCTBa, CHOCOOBI MOJy4eHUs M 00JacTH
12 Anbaeruasl U KETOHBI. 1 MIPUMEHEHUSL.
13 KapOoHOBBIE KHUCITOTHI. 1 XapakTepu3oBaTh OCOOCHHOCTH CTPOCHHS U
14 Crnosxwnbie 3¢upsl. XKupbl. Mbuia. 1 CBOWCTB (eHONA M aHWIMHA HA OCHOBE
15 | VrueBossl. 1 B3aMMHOTO BIUSTHUS aTOMOB B MOJIEKYJI€.
16 | Amunbl. AMUHOKUCIOTHL. Benku. 1 YCTaHaBIMBaTh B3aUMOCBA3b MEKLY
17 | Fenermueckass  cBsisb  Mexay 1 COCTAaBOM,  CTPOCHHEM W CBOICTBaMH
KIACCAMM OpraHNYecKuX IpeCTaBUTENIe KJIacCOB YIeBOJAOPOJOB U
coenuHenuii. O600meHHe 1 KHUCJIOPOJI- U a30TCOJEPKAlIUX COCIUHEHUH.
CHCTEMATH3AIIS SHAHMIL. OnuceiBaTh T'C€HETUYECKUE CBSI3M  MEXKIY
18 | Kontpoabnas paGora Ne2 mo 1 KJ1accaMu yTJCBOIOPOIOB.

TEeMe: Kucaopon- "
a3oTco/epKalue
OpPraHMYecKue CoeIMHeHUs U UX
NPUPOAHbIE HCTOYHUKH.

YcranaBiauBaTh MCKIIPECAMETHLBIC CBA3U XUMHUU
)51 Omosoruu Ha OCHOBC PaCKpbITHA
OMOJIOTHYECKOM POJin U XUMHUUYCCKUX CBOMCTB
BaKHEUIITHUX HpeﬂCTaBHTCHCﬁ MOHO-, IU- H
noJmcaxapuaos, AMHWHOKHCJIOT, 6CJ'IKOB,
HYKJIICUHOBBIX KUCJIOT.

Ha6J'IIOIlaTB, CaMOCTOATCIIbHO IIPOBOJUTH U
OMNHUCHIBATh XUMUYECKUM OKCIICPUMCHT.
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Cobmnronath npaBuiia IKOJIOTHYECKU
IrpaMOTHOTO M 0€30MacHOr0 OOpameHus C
TOPHOYMMH U TOKCUYHBIMU BCIICCTBAMU B 6BITy
Y OKpYKAIoIlIeH cpejie.

I'1aBa 3. XuMuA 1 'KU3Hb.

XapakTepu30BaTh PEAKLUMHU IMOJIMMEPU3ALUN U

19

DepMEHTHI. Buramunsl.
I'opmoHBI. Jlekapcrsa.
HckyccTBeHHBIE IIOJIMMEDPBL.
CuHTeTHYECKHE  OpPraHUYEecKue
COCIUHEHMUS.

MOJIMKOHICHCAIIMN KaK CIOCOOBI TONyICHHSI
CUHTETHYCCKUX BBICOKOMOJICKYJISIPHBIX
COCIMHEHUH. OnuceBath OTJICITIBHBIX
NpEJCTaBUTENICH TIIAaCTMACC M BOJIOKOH, WX
CTPOCHHUE H KIIaCCU(DUKAITHUIO.

Ha ocHOBe MexnpeameTHbIX
OuoJioTHei:

- ycTaHaBiIuBaTh oOmee, ocoOeHHOE U
eMHUYHOE TUTS (bepMeHTOB, KaK
OMOJIOTUYECKHX KaTaJIM3aTOpPOB, PaCKPHIBAThH
UX POJb B OpraHM3aIlMH XU3HU Ha 3emie, a
TaKk€ B  MHIIEBOM W MEIUIMHCKOU
MIPOMBINIIICHHOCTH;

- packpsIBaTh OMOJIOTHYECKYI0O  POJIb
BUTaMHUHOB W WX 3HAYCHHE I COXpPaHCHHS
3/10POBbSI YEIIOBEKA;

- PacKphIBaTh XMMHYECKYIO IPHPOTY TOPMOHOB
U WX pOJIb B OPraHuW3alld TyMOpaTbHOU
PeTYIISIHAH JESITeITLHOCTH OpraHu3Ma
YeJI0BEKa,
PackpriBath poib
dapmakoTepanuu I XUMHOTEPAIHH.
OcBauBaTh  HOpPMBI  DKOJIOTUYECKOTO U
Oe3omacHOTO OOpamieHusi ¢ JEKapCTBEHHBIMU
npenapatamu.  DopMuUpoOBaTH  BHYTpEHHEe
yOexaeHue O  HEmpUeMJIEMOCTH  Jaxe
OJIHOKPATHOTO TPUMEHEHHUS] HAPKOTHYECKHUX
BELIECTB.

[IpoBomuth,  HabOMIOAATH U
XUMHYECKUN HIKCIIEPUMEHT.

CBsI3ell ¢

JIEKapCTB oT

OIIKMCBIBATb

11 xkiaacc/2

roj ooyuenus (35 yacos)

I'naBa 1. Ctpoenue BemecTna.

12

HpeI[CTaBJ'IHTB CJIOKHOC CTPOCHHUC aToma,

1-2

OcCHOBHBIC CBCACHHUA O CTPOCHUH
aToMma.

2

COCTOSIIEr0 U3
000JIOYKHU.

aIpa M DIEKTPOHHOUN

Ilepuoanueckuit
CTPOEHHUE aTOMa.

3aKOH u

OnwuceiBaTh H XapaKTepru3oBaTb CTPYKTYPY
Ta6J'II/II_IBI «Hepnonmqecxaﬂ CHUCTCMaA

HMonHas xuMu4deckas CBs3b.

xuMudeckux anemeHToB /. M. Mennpeneepay»

ol

KoBanenTHass XuMudeckast CBSI3b.

[HEN

(kopoTkas ¢opma) HaxomuTe B3aUMOCBS3H

Mertannuyeckas XHUMHNUYCCKas
CBA3b.

MEXIY MOJIOKEHUEM 3JIeMEeHTa B
Ilepuonnueckon cucreme [I. . Menneneesa u

BO,[[OpOI[HaSI XUMHUYCCKas CBA3b.

CTPOCHHUEM €ro aToMa. CocTaBniTh

ArperatHbie COCTOSTHMSI
BEIIECTBA.

IIpaxTrueckas pabota Nel
«Ilomyuenune,  cobupanue U

PACIIO3HABAHUC I'a30B).

JNIEKTPOHHBIE U DJIEKTPOHHO-TpaduuecKue
(dbopMyIBl aTOMOB §-, p- U d-2JIEMEHTOB.

[TpencTaBisiTh pa3BUTHE HAYYHBIX TEOPUU IO
CIUpaTd Ha OCHOBE TpeX (HOPMYIUPOBOK
IIeproanueckoro 3aKOHA. OnuceiBaTh
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JlucniepcHble CHCTEMBL.

CTpOCHHUEC aroMa H CBOMCTBA XHMMYCCKUX

DJICMCHTOB U UX
coeqvMHeHUNM Ha ocHOBe Ilepuonmueckon

cucrembl  JI.MI. MenneneeBa. OTHOCHUTH
XUMHUYCCKHUEC JJICMCHTBI K TOMY WJIM HHOMY

10 | CocraB BEIIIECTBA. Cwmecn.
PactBopsl.

11 | OGoOmenne ¥ CUCTEMaTHU3ALMS
3HAaHUH O CTPOECHUH BEIIECTBA.

12 | KourpoabHasi padora Ne 1 mo

TEeME: CTpOéHI/Ie BelieCTBa.

IEKTPOHHOMY CEMENCTBY.

OOBACHATD MHEPTHBIE CBOICTBA OJIArOPOIHBIX
ra3oB OCOOEHHOCTSIMH CTPOCHHMSI MX aToMa.
XapakTepru3oBaTb KOBAJEHTHYIO CBSI3b Kak
CBfA3b, BO3HHUKAaOIIas 3a CHET 0Opa3oBaHUs
o0mmx 3ekTpoHHbIX nap. Kinaccudummposars
KOBAJICHTHBIE CBSI3U IO Pa3HBIM OCHOBAHMSIM.
XapakTepu3oBaTb HMOHHYIO CBS3b Kak CBSI3b,
BO3HUKAIOIIYI0 IyTeM OTAAYd WIH Ipuema
anekTpoHoB. KiaccuduuupoBarb HOHBI 1O
Pa3HbIM OCHOBAHUSIM.

XapakTepru3oBaTb METAIIMYECKYIO CBS3b Kak
CBA3b MEXJAYy aTOM-HOHAaMH B MeTaulax u
CIjlaBax  IMOCPEACTBOM  00OOIIECTBICHHBIX
BaJICHTHBIX JJIEKTPOHOB. OOBACHATH €IUHYIO
PUPOTY XUMUYECKHUX CBS3EH.
XapaxkTepru3oBaTb OCOOEHHOCTH arperaTHoro
COCTOSIHUSI BEILIECTB Ha OCHOBE MOJIEKYJISIPHO-
KUHETUYECKHUX MIpe/ICTaBICHUM.
VYcTanaBnuBaTh MEXIpPEIMETHBIE CBS3H C
bu3MKONW Ha JTOM OCHOBE. YCTaHABJIMBATh
MEXIIPEIMETHbIE CBSI3M C OuoJorMe Ha
OCHOBE PacCMOTPEHMsI MPHUPOJbI BOJIOPOIHOM
CBS3M M €€ pOIM B OpraHu3aluu >KUBOU
MaTepuH.

VYcraHaBiaMBaTh 3aBUCUMOCTh MEXAY THUIIOM
XUMUYECKON CBSI3U, THUIOM KPHCTAIJIMYECKOU
pemeTkn M (U3MYECKUMH  CBOWCTBAMHU
BEIIIECTB.

HaxomuTth oTiaMuus cmecell OT XMMMYECKHX
coenquHenui. OTpaxaThb COCTaB CMeced ¢
IIOMOILBIO  TIOHATHSL  «JOJs» MaccoBas U

o0beMHasl. [IpousBoauTh pacueTsl c
HCIOJIb30BaHUEM 3TOTO MOHSTHSL.
YcTanaBnuBath 3aBUCHUMOCTH MEeXy

pazinuusMM B (PU3MYECKMX ~ CBOWCTBax
KOMIIOHEHTOB ~cMecel u cmoco0amu  uX
paszeneHusl.

Pemate 3amaun  Ha HaXOXKJIEHHE MaccChl
(oObemMa) KOMIIOHEHTa B CMECH, MAaccChl
YHCTOro BeIleCTBa B 00paslie, MacCOBOU JOJIH
IIPUMECEH.

Onpenenars  HOHATHA ~ «pacTBOpPB» U
«pacTBOPUMOCTB. Knaccugumuponarts
BEUIECTBA [0 IPHU3HAKy pPAcTBOPUMOCTH.
OtpaxkaTb cocTaB pacTBOpa C IOMOUIBIO
NOHITHSI  «MaccoBasl  JIOJIsl  BEIIECTBA B
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pactBope» U
BEILECTBAY.
XapakTepu30BaTh pa3nuyHbIe THUIIBI
JIMCTIEPCHBIX CUCTEM Ha OCHOBE OT arperaTHoro
COCTOSIHUS JUCIIEPCHON ¢assr u
JUCIIEPCUOHHOM cpenpl. PackpeiBaTh  poiib
pa3IMYHBIX THUIOB JHCIEPCHBIX CHCTEM B
KU3HU MPUPOJIBI U 0OIIECTBA.

[IpoBoauTe, HAOMIOJATH W ONHUCHIBATH
XUMHAYECKHH OSKCHEPUMEHT 10 IOJIyYCHHUIO,
COOMpPaHUIO U PACIO3HABAHUIO a30B.

«MOJISIpHAsE ~ KOHUEHTpAaLMs

I'naBa 2. XumMnueckue peakiuum. 12 KnaccupunmpoBaTh XUMHUYECKHE PEAKIMH IO
13 [ToHsiTHE O XUMUYECKOUN PEAKIIUU. 1 pa3TUYHBIM OCHOBAHUSIM. Paznnuarts
Knaccuduxarus XUMHYECKUX 0COOCGHHOCTH  KJacCH(PUKAIMK peakuui B
peakuui. OpPraHM4YecKOW  XUMHUH.  XapaKTepHU30BaTh
14 | CkopOCTh XUMUYECKOU PEAKITHH. 1 TEIIOBOM 3(PPEKT XMMHUUECKUX peakuuid U Ha
ero OCHOBE a3Iu4aTh 9K30- u
15 | [Ipaktnueckas pabora Ne 2 1 P
SHA0TEPMHUUYECKHE peaxiuu. OTtpaxaThb
«HccnenoBanue BIIMSIHUSA . -
TEIJIOBOM A(P(EKT XUMUYECKUX peakiui Ha
Pa3INYHBIX ¢bakTopoB Ha
. NUCbME C TIOMOIIbIO  TEPMOXUMHYECKHX
CKOPOCTh XUMHUYECKOHW PEAKIINI. .
ypaBHeHuil. IIpoBoauTh pacueTsl Ha OCHOBE
16 | O6paTuMoOCTh 1 .
. TEPMOXUMHUYECKUX YPAaBHEHH.
XAMUYIECKUX PEaKITHiA. .
XapakTepu3oBaTb ~ CKOPOCTh  XUMHYECKOU
XWUMHUYECKOE  paBHOBECHME U
peakuuu U (QakTOphl 3aBUCHMOCTH CKOPOCTH
CIIOCOOBI €r0 CMEIIEHHUS. "
XUMUYECKOH peaknun oT MIPUAPOIBI
17-18 | DnexTponuTHYecKas 2
pearupyomux BeIIecTB, UX KOHIEHTpaIuH,
HCCOITHALIMSL.
1920 1I£ Hhan 5 TEMIIEpPaTyphbl, IUIOMAAN COMNPHUKOCHOBEHUS
21'22 Olzmponnz. > BELIECTB.
) KHCIHTCIBHO- XapakTepu30BaTh KaTalWu3aTOPbl M KaTajlu3
gOCCTaHOBHTeHBHHe PeaKifm. KaK ~ CIOCOOBI  YNPaBIEHHS  CKOPOCTHIO
JICKTPOJIN3. XUMHAYECKOU peaKkuu. Ha OCHOBE
23 | Obobmwenne n  cHcTeMaTH3ALNSA 1 MEKIIPEIMETHBIX ~ CBfA3eil ¢ OWoJorueit
SHaHMHM O XUMHHCCKUX PCAKLIMAX. yCTaHABIMBATL  OOIlee,  OCOOEHHOE |
24 | KonrpoabHass pa6ora Ne2 mo 1 CIIMHIIHOS I epMeHTOB, KaK

TeMe: XMMHUYeCKHE PeaKIuu.

OMOJIOTHYECKMX KaTalnu3aTopoB. PackpwiBaTh
WX POJIb B OpraHU3alMH KU3HM Ha 3emiie, a
Takke B  IMIIEBOM HW  MEIUIIMHCKOH
MPOMBIIICHHOCTH.
XapakTepu3oBaTh COCTOSTHUS XUMHYECKOIO
paBHOBECHSI U CIIOCOOBI €r0  CMEICHUS.
[Ipencka3piBaTh  HANpaBIICHHE  CMEIICHUS
XUMHUYECKOTO PaBHOBECUS TMPU HM3MEHCHUH

YCIOBUHM MPOBEICHUSI 00OpaTUMON XMMHUYECKON

peaxIuu. ApryMeHTUpOBAThH BBIOOD
OTNTUMATLHBIX yCIOBUH MIPOBEICHUS
TEXHOJIOIMYECKOr0 IIpoLecca.

XapakTepu3oBaTh OKUCITUTENBHO-

BOCCTAHOBUTEJIBHBIE PEAKIUU KaK IPOLECCHI,
IIPU KOTOPBIX U3MEHSIOTCS CTENIEHN OKUCIICHUS
atomoB. CocraBmate ypaBHeHus OBP ¢
MOMOIIIBIO METO/Ia AIIEKTPOHHOT0 OanaHca.

XapakTepu3oBarhb IEKTPOJIN3 KaK

21




OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIN  IIPOLIECC.
[IpenckaspiBaTh  KaTOAHBIE W AHOJHBIC
nporecchl M OTpakaTh HMX HA MUCbME IS
pacIuiaBoB u BOJIHBIX pacTBOpoB
ANIEKTPOUTOB.  PackpbiBaTh  MpakTHUECKOe
3HA4YEHHE HICKTPOIIH3A.
Onpenensrsb HOHSTHUS
«HEDIIEKTPOJIUTHI,

«OQJIEKTPOJIUTHI»,
«OQJIEKTPOJIUTUYECKAS
nuccormanus». DdopmynupoBaTh OCHOBHBIE
MOJIOKEHUS ~ TEOPUH  DBJICKTPOJUTUUYECKOU
JUCCOIMAIIMU. XapaKTEepPU30BaTh CIIOCOOHOCTH
AJIEKTPOJUTA K JIUCCOIMAIlMA Ha OCHOBE
CTENEHU DJIEKTPOJUTUYECKON JIUCCOIUAIUH.
3anuchiBaTh yPAaBHEHHS DIIEKTPOJIUTUUYECKON
JTUCCOIMAIIAHY, B TOM YUCJIE U CTYIIEHYATOM.
XapakTepu3oBaTh THUIPOJIU3 Kak OOMEHHOE
B3alMOCHCTBHE BEIIECTB c BOJIOH.
3anuchiBaTh YpaBHEHHUS PEaKIUNA THAPOJIH3A
pa3inuHbIX cosied. Pasznuuare ruaponus 1o
KaTHOHY W aHWOHY. [Ipeacka3piBaTh peaxInio
cpeabl BOJHBIX pacTBOpPOB COJIEH,
00pa30BaHHBIX CHJIBHBIM OCHOBAaHHEM U
ci1a00M KUCIIOTOM, CJIa0BIM OCHOBAaHHEM H
CHIILHOM KHCJIOTOM.

Ha6mronaTe 1 onuchBaTh IEMOHCTPAITMOHHBIN
XUMHYECKUM SKCIIEPUMEHT.

I'naBa 3. BemecTBa u MX cBoOlicTBA. 11 O600mary 3HaHUA U JIeNaTh BBIBOJABI O
3aKOHOMEPHOCTSX TIOJIOKEHUS M HW3MEHEHUH
25-26 | Metaibl. 2 .
CBOMCTB METaJUIOB B IMEpHOJaX M TpyIIax
27-28 | Hemerasibl. 2 o
59 1 [lepuonnueckoil cHCTEMBI. XapaKTEpPU30BaTh
Kucnote. 00IIMe XUMHYECKHE CBOMCTBA METAUIOB KaK
30 | Ocnopanus. 1 BOCCTAaHOBUTEJIEH HAa OCHOBE CTPOCHHUSA HX
aTOMOB M TIOJIOKEHUS  METalIoB B
31 Comn. 1 3JIEKTPOXUMUYECKOM PSAY HAPSHKEHUS.
XapakTepu3oBaTb U OIUCHIBATH KOPPO3HUIO
32 I'eHeTnveckass  CBs3b  MEXIY 1 p p pp
METaJIJIOB KaK OKHUCJIUTEIbHO-
KJlaccamu HEOPraHUYECKHUX o
BOCCTAaHOBUTEJIBHBIA MPOLECC U  CIHOCOOBI
BEIIECTB.
3alUTHl METAJIOB OT KOPPO3HH.
33 | [IpakTuueckas paborta Ne3 1 PP
XapakTepu3oBarh oOuue XUMHYECKUE
«KauecTBeHHBIE  peakIMU  Ha . o
CBOMCTBAa HEMETAIJIOB, KaK OKUCIUTENeH u
HEOpraHWYeCKue BellecTBa U .
HOHLD) BOCCTAaHOBUTEJIEH HAa OCHOBE CTPOCHHUSA HX
- aTOMOB U TIOJIOKEHHUS HEMETaloB B P
34-35 | toroBoe MoBTOPEHUE 110 TEMaM . 2 pARy

CrpoeHue BellecTBa.
Xumuueckue peakuuu. Bemecrsa
U UX CBOMCTBA.

EKTPOOTPULIATEIBHOCTH.

XapakTepru30BaTh KUCIOThI, OCHOBAHMS U COJIN
B CBET€  TEOPUU  DIIEKTPOIUTHYECKOMN
aucconuanuy. Pa3nunyaTe oOiee, ocoOeHHOE U
E€IUHUYHOE

- B CBOWCTBAaX a30THOM, KOHLIECHTPUPOBAHHOM
CEPHOU U MYPaBbUHOMU KHUCIIOT;

- B CBOMCTBax TUAPOKCUIOB "
0ECKUCIOPOJHBIX OCHOBaHU;

- B CBOICTBAX CPEIHUX U KHUCIBIX COJIEH.
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XapaxkTepu30BaTh TCHETHYECCKYIO CBSI3b MEXKITY
KJIacCaMU HEOPraHMYEeCKUX COCTMHCHHH |
OTpaXaTb €€ Ha IIHCbME C  IOMOIIBIO
0000IIEHHOW 3alHCH «IETIOYKH IEePEXO0I0BY.
KonkperusupoBarb TaKHe LETIOYKU
YpPaBHEHHUSIMUA XUMHUYCCKUX PEAKIIHIA.
IMpoBoauth, HaOMOJATH W OIHCHIBATH
XAMUYECKHI IKCIICPUMECHT.

5. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
PEAJ/IN3ALIUU YYEBHOI'O IIPEJMETA

5.1. OcHoBHasi yueOHasi auTEpaTypa

5.1.1. T'abpuensu, O.C. Xumus. 10 xnacc: 60a30Bbiii ypoBeHb: yueOHuk / O.C. ['abpuensn.—
7-e u3n., crep. — Mocksa: [Ipoda, 2019 .— 191 c.

5.1.2. T'abpuensn, O.C. Xumus. 11 kacce: 6a3oBbiii ypoeHb: yueoHuk / O.C. 'aGpuensa.—
6-e u3n., crep. — Mockaa: Jlpoda, 2019 .— 223c.

5.2. lonoiHuTe/IbHAS yUueOHas JquTepaTypa

5.2.1. T'abpuensn, O.C. Xumusa. 10 kmacc. YrinyOneHHblii ypoBeHb. KoOHTposbHBIE U
npoBepouHble paboTel Kk ydeOHuky O.C. T'abpuensna, M.I'. Octpoymona, C.}O. Ilonomapena:
yuebHoe nocobue / O.C. I'abpuensH, C.A. Cnagkos, A.M. banapy.— M.: llpoda, 2019.

5.2.2. T'abpuensn, O.C. Xumusa. 11 kmacc. YrinyOneHHslii ypoBeHb. KoOHTponbHBIE U
npoBepounbie padboTel k yueOHUKy O.C. IN'abpuensua, I'.I'. JIpicoBoit : yuebnoe mocobue / O.C.
INabpuensn, JI.U. AcanoBa.— M.: Jlpocda, 2018.

5.2.3. T'abpuensn, O.C. Xumus. 10 knacc. YrinyOneHHbI ypoBeHb. KOHTpOIBHBIE pabOTHI K
yueonuky O.C. I'abpuemnsna, WU.I'. Octpoymona, C.IO. Ilonomapesa : yueOHoe mocobue / O.C.
INabpuensu, C.A. Cnagkos, A.M. banapy.— M.: [Ipoda, 2016.

5.2.4. Tabpuensu, O.C. Xumus. 11 xracc. YrmyOneHHslid ypoBeHb. KOHTpoJbHBIE pabOTHI K
yueOnuky O.C. I'abpuensna, I'.I". JIpicooii / O.C. I'abpuensn, JI.W. AcanoBa.— M.: [Ipoda, 2019.

5.3. YueOHO-MeTOAMYECKAs TUTEPATYpa

5.3.1. Meronuueckoe mocobue k yueOHuMky B. B. Epemmna, H. E. Ky3smenko, B. .
Tepenuna u np. «Xumus. Yriayonernsiid ypoBenb». 10 kimace / B. B. Epemun, A. A. lpo3nos, 1. B.
Epemuna, B. 1. Maxonuna, O. FO. CumonoBa, 2. 0. Kepumos. - M.: [Ipoda, 2018. - 339 c.

5.3.2. I'abpuensn, O.C. Kaura s yaurens. 11 kiacc. Yacts 1. [Tocobue ansa yanreneii /O.C.
I'abpuensn, I'.I'. JIeicoBa, A.I'. BBenenckas. - M.: Ilpoda, 2009.

5.3.3. T'abpuensn, O.C. Kaura ans yuutensa. 11 kmacc. Yacts II. Tlocobue ans yuuteneit
/O.C. T'abpuensn, I'.I". JIsicoBa, A.I'. BBenenckas. - M.: [Ipoda, 2009.

5.3.4. Tabpuensan, O.C. Xumuueckuid 3xcnepuMeHT B mkoje. 10 kmacc. / O.C.I'abpuensH,
JLII. Batnuna. - M.: [Ipoda, 2009.

5.3.5. Tabpuensan, O.C. Xumuueckuid 3xcnepuMeHT B mkoje. 11 kmacc. / O.C.I'abpuensH,
N.I". OctpoymoB. - M.: JIpocda, 20009.

5.4. IlepeyeHb peKOMEHAYeMbIX TEeXHHYECKHMX CpeACTB O0y4YeHHs, B TOM 4mHcJIe
TPeHaXkepoB

5.4.1. nTepakTUBHAsI TOCKa/ HKpaH.

5.4.2. KomnbroTep/HOyTOYK.

5.4.3. MynpTUMeEIMANIPOEKTOP.

23



5.5. IlepeyeHb peKOMEHAYeMbIX 3JJEKTPOHHBLIX OHOJIMOTEYHO-00pa30BaATEIbHBIX
pecypcos

5.5.1. [Ipe3eHTanuu mo OCHOBHBIM pa3jiejiaM Kypca XUMUU

5.5.2. Enunas xoymeknus mupoBBIX 00pa30BaTeNbHBIX pecypcoB. — Pexum cBoOOIHOTO
noctymna: http://school-collection.edu.ru

5.5.3. Mumenuna JI.H. Heopranuueckast Xumusi: y4e0HO-METOIMIECKUN KOMILIEKC. — Pexxum
cBoboHOTO AocTyma: http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/.

5.5.4. ®epepanbHBI [EHTP HHPOPMAITMOHHO-00pa3oBarenbHBIX pecypcoB (DIIMOP). —
Pexum cBoOoaHOTO focTyma: http://fcior.edu.ru

5.5.5. [lepsouna I'.W., Kanrapus I'.B. Opranuueckass Xumusi: UHTEpPaKTUBHBIA MYJIbTUMEINA
yueOHuK. — Pesxxum cBoOoaHOTO noctyma: http://www.chemistry.ssu.samara.ru/

5.5.6. Cenaxun B.I1. OGyuatoiue sHIUKIONEINHN 10 XUMUU. — Pexum cBOOOJHOrO J0CTyMa:
http://school-sector.relarn.ru/nsm/chemistry/START.html.

5.5.7. Manyiinos A.B., Poqunonos B.M. OcHoBbl xumuu. — Pexxum cBOOOJHOTO JOCTyMA:
http://www.hemi.nsu.ru/index.htm

5.5.8. Tlepuoanyeckasi cucreMa >JIEMEHTOB: KOJUICKIHS AJIEMEHTOB. — PexxuM cBOOOAHOTO
noctyna: http://www.periodictable.ru/.

5.5.9. OoOpazoBatenbHbii  mopTan «pemy EI'D» — Pexum cBOOOIHOTO JOCTYymA:
https://sdamgia.ru/

Cpeacrea KOMMYHMKALMHU /ISl IPOBEICHUs OHJIANH - M 0dlIaliH YPOKOB

JIHEBHUK.pY

CommanbHag cetb BKonTakre
CepBuc Zoom BUJICOKOHpEpeHIUS
Google dhopma

el N

JJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypPChI:
1.JlHeBHUK.pY
2.PoII
3.Pemy EI'D

5.6. MaTepua/ibHO-TEXHHYECKHE CPeICTBA U 000PYA0BAHMS /151 00yUYeHU s

5.6.1. Tabnuma «Ilepuoanueckas cucrema xumudeckux anemenToB .M. MenneneeBa»

5.6.2. Tabnuma «PacTBOPUMOCTH KHUCIIOT, COJIEH U OCHOBAHUH B BOJCH

5.6.3. TaOmuna «Psgan akTHBHOCTH METAJLIOB»

5.6.4. HaGop maGopatopHoro o0OOpyIOBaHHUS M  PEAKTUBOB JUIA  IMPOBEICHUS
JIEMOHCTPAIIMOHHBIX OIBITOB M MPAKTHYECKUX PadoOT.

Jlnsa  obGecrieueHus: oOyueHUsT C UCIHOJB30BAHHMEM JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI HEOOXOIUMBI:

- KOMIBIOTEPHl WIJIM UHBbIE TEXHUYECKHE YyCTPOMCTBAa YUYEHHMKOB U TIeAarora cC
BBICOKOCKOPOCTHBIM ~ BBIXOJIOM B HMHTepHeT, o0OecleuynBamIe BO3MOXKHOCTh pPabOThI  C
MYJIbTUMEIUHHBIM KOHTEHTOM: BOCIIPOU3BEICHHUE BUACOM300paKEHH, KaUeCTBEHHBII CTEPEO3BYK B
HayITHUKAaX, pe4eBOl BBOJ ¢ MUKpOQOHa U JIp.
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

«XHUMHUA: TeOPUS U NPAKTUKA» (54 yaca)

Ipunoxenue 1

Ne Paznen / rnaBa/ Tema yuebnoro npeamera | Komn-Bo | Tum 3ansaTus ®opwmsl ¥ BUIEI KOHTpOss | KanennapHeie CPOKH
ypoka 4acoB IIPOBEJICHUS
I1nan
10 kaacc/ 1 rog odoyuenus (19 yacon)
Beenenne. 2
1 [Ipeamer opranmdeckon xumuu. Teopus 1 Ypok QopmupoBaHUsS HOBBIX
CTPOEHUSI OPraHUYECKUX COCTUHEHU. 3HAHUI
2 Pemenune 3agau Ha BBIBOA  (OpPMYIIbI 1 Ypokn KoHTposia u mpoBepku | [Ioypounsrit KOHTPOJIb:
OPraHN4eCcKOro BEHIECTBA. 3HAHUN U YMEHUU paboTa Ha ypoke
I'naBa 1. YriieBoaopoabl M UX NPUPOJAHbIE 8
HCTOYHUKH.
3 [IpuponHslii ra3. AnkaHsl. 1 Ypok QopmupoBaHusS HOBBIX
3HAHUI
4 AJKEHBI. DTUJIEH. 1 VYpox ¢dopmupoBaHUsT HOBBIX
3HAHUI
5 Anxanuensl. Kayayku. 1 VYpox ¢dopmupoBaHUsT HOBBIX
3HAHUI
6 AJNKUHBI. ATIETUIICH. 1 VYpox dopmMupoBaHUs HOBBIX
3HaHUU
7 Apensl. benzog. 1 VYpox dopmMupoBaHUs HOBBIX
3HaHUU
8 Hedtb 1 ciocoObI ee nmepepaboTKHy. 1 Ypoku KOHTpoJdss M mpoBepku | [loypouHbIii  KOHTpOJIb:
3HAHUU U YMEHUM paboTa Ha ypoke
9 O60061eHre u cucTeMaTu3anus 3HaHu’ 1 Ypoku noBTOpEeHUH, TemaTuueckuii KOHTPOJIb:
00 yrieBoopoaax. cUCTeMaTHu3alyi U 00001eHUsT | TeCTUPOBAHUE
3HAHUH, 3aKPEIUICHUS YMEHUI
10 KontponsHas pabora Ne 1 mo Tteme: 1 Ypok KOHTponss U TpoBepkH | TeMaTndeckuil KOHTPOJIb:

Yrnesomopoael U HX
VCTOYHUKHU.

OPUPOHBIE

3HAaHUU U YMEHUMU

KOHTpOJIbHast paboTa




I'naBa 2. Kuciopoa- n a3orcoaepaxamnue 8
OpraHuyecKye coeIMHEHUs] U UX NPUPOIHbIE
HCTOYHHUKH.
11 Crnuptsl. @eHo. 1 Ypok ¢opmMHpOBaHHS HOBBIX
3HAHUU
12 AnbJieruipl 1 KETOHBI. 1 Ypok ¢opmMHpOBaHHS HOBBIX
3HAHUU
13 KapOoHOBBIE KHCIIOTHI. 1 Ypoxku npuMeHeHni 3HaHUM Ha | [IoypO4YHBIN KOHTPOJIb:
IPAKTHKE TECTUPOBAHUE
14 Cnosxnbie 3¢upsl. XKupsl. Mblia. 1 Ypok QopmupoBaHUsS HOBBIX
3HaAHUU
15 YrneBobl. 1 YpoKu KOHTPOJISI U TPOBEPKH TemaTuyeckuii KOHTPOJIb:
3HAHUU U YMEHHI TECTUPOBAHUE
16 AMUHBI. AMHHOKHCIIOTHL. benku. 1 Ypok GpopmMupoBaHusi HOBBIX
3HaHUU
17 ['eHeTnveckass CBsI3pb MEXAY KiIacCaMH 1 Ypoxu MoBTOPEHUH, TemaTrnueckuii KOHTPOJIb:
opraHuyeckux coeauHeHun. O600IEeHNe CcHUCTEeMaTH3aIuu U 0000IIeHUsT | TECTUPOBAHUE
Y CUCTEMAaTHU3alusl 3HAHUH. 3HAHWM, 3aKPETUICHUS] YMEHU I
18 KoutponsHast paGota Ne2 mno Tteme: 1 Ypok KOHTpoJiZ M TpoBepKku | TemaTHUeCKuil KOHTPOJIb:
Kucnopon- u a30TCoIeprKaIle 3HAHUU U YMEHUU KOHTpPOJIbHAs paboTa
OpraHMYecKWe  COCIMHEHUs U  HX
MIPUPOIHBIE HCTOYHUKH.
I'naBa 3. Xumus u Ku3Hb. 1
19 ®epMenTsl.  Butamunbsl.  ['opMOHBI. 1 Ypoku npumeHeHuil 3HaHui Ha | [loypodHBIil KOHTPOJIb:
JlekapctBa. MCKYCCTBEHHBIE MOJIMMEPHI. IPAKTUKE npakTHyeckas paboTa
CuHTeTnueckue OpraHu4ecKue
COEJIMHEHMUSI.

11 xkaacc/ 2 roa o0yueHus (35 yacoB)

I'nasa 1. Ctpoenue BemecTBa.

12
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1 OcHOBHBIE CBEICHUS O CTPOEHUU aTOMA. 1 Ypok ¢opmMHpOBaHHS HOBBIX
3HaHUU
2 OcHOBHBIE CBEICHUS O CTPOEHUH aTOMa 1 Ypok ¢opmMHpOBaHHS HOBBIX
3HaHUU
3 Ileppoguueckuii 3aKOH M CTpOEHUE 1 YPOoKu KOHTPOJIA U IPOBEPKHU TeMarnueckuii KOHTPOJIb:
aroma. 3HaHUU U yMEHUM TECTHPOBAHUE
4 HNoHHas xumuyeckas CBs3b. 1 Ypoxk hopMupoBaHHS HOBBIX
3HaAHUU
) KoBanenTtHas XuMH4uecKast CBSI3b. 1 Ypok popmMupoBaHusi HOBBIX
3HaAHUU
6 Merammueckass XUMH4YECKas CBA3b. 1 Ypok GpopmMupoBaHusi HOBBIX
3HaAHUU
7 Bonoponnas xumuyeckas CBS3b. 1 Ypok GpopmMupoBaHusi HOBBIX
3HaAHUU
8 ArperaTHbI€ COCTOSIHUS BEILIECTBA. 1 Ypoku KOHTPOJISI U TPOBEPKU TemaTu4eckuii KOHTPOJIb:
[TpakTtuueckas pabora Nel «Ilomydenwue, 3HAHWH U YMEHUI npakTh4Yeckas pabota
coOMpaHue U PacliO3HABAHUE Ia30By.
9 JlucniepcHbIE CUCTEMBI. 1 VYpox dopmupoBaHUS HOBBIX
3HaAHUU
10 Cocras BemectBa. Cmecu. PacTBopsblI. 1 Vpok mnpumeHeHus 3HaHui Ha | [Toypounbrii KOHTPOJIb:
IIPAKTUKE pa0oTa Ha ypoke
11 O06o0meHre U cCUCTEMaTU3aIKs 3HAHUH O 1 Ypoxku MoBTOPEHUH, [ToypouHBIii  KOHTPOJIb:
CTPOCHHUH BEILECTBA. cucTeMaTH3aluu 1 06001meHus | paboTa Ha ypoke
3HAHUH, 3aKPEIUICHUs YMEHUI
12 KontponpHast pabora Ne 1 mo Tteme: 1 Ypok KoHTposist U mpoBepkH | TeMaTHueckuil KOHTPOJIb:
CrpoeHue BelecTna. 3HaHUHN U yMEHU KOHTpOJIbHAs paboTa
I'naBa 2. XuMu4ecKue peakmuu. 12
13 [lonsiTHE O  XMMHYECKON  PEAKIIMH. 1 Ypok ¢opmMHpoBaHHS HOBBIX

Knaccugukanus XuMHYECKUX peakiuil.

3HAHUH
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14 CKOpOCTh XMMHUYECKOHN pEaKILINH. 1 Ypok ¢opmMHpOBaHHS HOBBIX

3HaHUU
15 IIpaxkTrueckas pabota Ne 2 1 Ypok KOHTpOJIZ M IpoBepKU | TemMaTH4eCKUil KOHTPOJIb:
«MccimenoBanue  BIMSHUS — Pa3iIM4HBIX 3HAaHUU U YMEHUU pakThueckas padboTa
(akTOpoB Ha CKOPOCTh XHUMHYECKOU
peaKun.
16 OOpaTuMOCTh  XMMHYECKHX  PEaKIUil. 1 Ypok KOHTposis M IpoBepku | [IoypouHbll  KOHTpOIIB:
XHUMHYECKOE PAaBHOBECHE U CIIOCOOBI €ro 3HAaHUI U YMEHUI paboTa Ha ypoke
CMEIIICHHUS.
17 DNeKTpOoIUTHYECKAs JUCCOLIUAIUS. 1 Ypok @opmupoBaHUsS HOBBIX
3HAHUU

18 DNeKTpOoIUTHYECKAsH JUCCOLIUAIHS. 1 VYpok npumenenus 3HaHuil Ha | [loypouHsrit KOHTPOJIb:
MIPAKTUKE paboTa Ha ypoke

19 I'uaponms. 1 Ypok ¢opMHpOBaHHS HOBBIX
3HAHUU

20 I'uoponms. 1 Ypok KOHTpoist W TpoBepkH | TeMaTHuecKuii KOHTPOJIb:

3HAHUW U YMEHHI npakTh4yeckas pabora

21 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC 1 VYpox dopmupoBaHUs HOBBIX
peaKknuu. IJIEKTPOIIHU3. 3HaAHUU

22 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC 1 VYpox dopmupoBaHUS HOBBIX
peaKknuu. IJIEKTPOIHU3. 3HaAHUU

23 O06o01IeHre U CUCTEMaTU3aIMS 3HAHUH O 1 Ypoku MOBTOPEHMIA, TeMaTruueckuii KOHTPOJIb:
XUMHYECKUX PEaKIHsIX. cUCTeMaTHu3alyi U 00001eHUsT | TeCTUPOBAHUE

3HAHMM, 3aKPETUICHUS YMEHU
24 KontponpHass pabora Ne2 mo Teme: 1 VYpok KOHTpoJisi M MpoBEepkH | TeMaTudyecKuii KOHTPOJIb:
XUMUYECKHE peaKlnu. 3HAHUH U yMEHUHN KOHTpOJIbHAS paboTa
I'maBa 3. BenrecrBa U X CBOiiCTBA. 11

25 Merasuibl. 1 VYpokx ¢dopmupoBaHUS HOBBIX
3HaHUU

26 Merasuibl. 1 VYpokx ¢dopmupoBaHUS HOBBIX
3HAHUM

27 Hemeranmel. 1 Ypok ¢opmMHpoBaHHS HOBBIX
3HaHUU
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28 Hewmeramsr. Ypox ¢opmupoBanus HOBBIX | [lOoypo4yHBIi ~ KOHTPOJb:
3HaAHUU paboTa Ha ypoke
29 Kucnotsr. Ypok GpopMupoBaHUsi HOBBIX
3HaHUHU
30 OcnoBanus. Conu. Ypoxk hopMupoBaHUS HOBBIX
3HaHUHU
31 I'eneTndeckass CBsA3b MEXAY KIIACCaMH Ypoku NoBTOPEHUH, TeMarnueckuii KOHTPOJIb:
HEOPraHNMYECKUX BEIIECTB. cUCTeMaTHU3alKi U 00001eHUsI | TECTUPOBAHUE
3HAHUH, 3aKPEIUICHNs YMEHUI
32 [IpaxkTnueckas pabota Ne3 Ypok KOHTpoOJIZ M MpoBepKH | TemMaTH4eCKuil KOHTPOJIb:
«KagecTBeHHBIE peakuuu Ha 3HAHUU U YMEHUI pakTHyeckas padbora
HEOPraHMYeCKHe BEIIECTBA U HOHBIY.
33 [IpakTueckas pabora Ne4 «YcrpaHeHue Ypok KOHTpoJiZ M TpoBepKH | TemMaTH4eCKuil KOHTPOJIb:
BPEMEHHOMN KECTKOCTH BOABD». 3HAHUU U YMEHHI npakTHyeckas padoTa
34-35 | MtoroBoe NoBTOpPEHHE MO TEMAM: Ypok moBTOpEHUS, TemaTH4eCKHid KOHTPOJIb:

Crtpoenue BemecTBa. XuUMHYECKHE
peakuun. BemecrBa u ux cBoicTBA.

CUCTEMATU3AINY U 0000IIeHN
3HAHW, 3aKPETUICHUS] YMEHU I

TECTHUPOBAHUE
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IIpuioxenne 2
O EHOYHBIE MATEPHAJIbI
JleMOHCTpallMOHHASI BepCHS NPAKTHYECKOH padoThl

[Ipaktuyeckas padora Ne 1.
Wnentudukanus opraHudecKux coeANHEHHH.

Leanb padoThl: 3aKpenuTh 3HaHUSA 00 HACHTU(UKAIIUN W3YYSCHHBIX OPTaHUYECKUX COCAMHEHU,
COBEPIICHCTBOBATh YMEHHSI PEIIATh SKCIIEPUMEHTAJILHBIE 331a4H.

OO0opynoBaHne M PeaKTUBBI:IIPOOUPKHU, CIIMPTOBKA, ACPKATENb, CIIUYKH, MUIETKA, 3TAHOJ,
MYypaBbHHasg KHCJIOTA, TJIMLCPHH, (bOpMaJ'II)I[eFI/IH, TJIFOKO034a, TUAPOKCU HATpPus, Cy.]'II)(l)aT MEau,
KapTodensb ChIpoi, OembIit X1e0, pacTBOP Hoa B HOAMIE KU,

2. Xoxa padoTbI:

3adanue 1. B nByx mpoOupkax 0€3 STUKETOK COAEPIKATCS CIICAYIONIUE BEIIECTBA: TUIIOBBIM
CIIMPT ¥ MypaBbHUHAsA KHACIIOTA.

IIpemtoxxure cnoco0 HKCHEPUMEHTAIBHOTO OINPEENICHHs] COAECP)KUMOI0 KaXJ0W NpPOOHPKH.
[Ipuctynure kK NpakTUYECKOMY pacliO3HaBAHUIO BELIECTB.

Odopmure oTYeT, 3aM0JTHUB TAOJIUILY:

Yro nenann Urto Habmoganu YpaBHeHHs peakuui

3adanue 2. Bam BbITaHBI MPOOUPKH C PACTBOPAMHU, B OJTHON M3 KOTOPBIX COJACPIKUTCS TIUIEPHH,
B Ipyroil — GopManbIerua, B TpeTbel — Tmoko3a. C MOMOIIBI0 OJHUX U TEX JKE€ PEaKTHBOB
OTIpEIeNTUTE KaX/10€ BEIIECTBO.

Odopmute oTUeT, 3aMI0THUB TAOJIHUILY:

Yro nenanu Yro HaOIHOIMAIN VYpaBHeHuUs peakiuit

3adanue 3. JlokaxxuTe ONBITHBIM ITyTE€M, 4TO KapToderns 1 Oenblii Xi1ed coepkar Kpaxma.

Odopmute 0TYeT, 3aMOTHUB TAONIHUILY:

Yro penanu Yro HaOIHOIAIN BriBoib1

JleMoHCTpPAUMOHHASI BEPCHUS KOHTPOJIbHOI padoThI
1. CoctaBbTe 21eKTpoHHYIO (hopmyrny KaTnoHa xenesa (II): Fe?*
2. Ciunn iBa pactBopa cepHoit kucnotel: 240 1 30%-ro u 180 r 5%-ro. Paccuuraiite maccoByto
JIOJTF0 KUCTIOTHI B TMOJTy4€HHOM PacTBODE.
3. CocraBbte cTpykTypHbie hopmynsl BemecTB: CHIz, Oz, H3PO4.
4. OnpenenuTe cTENEHb OKUCIEHUS B XUMUUYECKUX COSAMHEHUAX U NOHAX:
HNO,, KCIO4, HsPO4, KHS, KCIO3, SO,%, AsO4>, CCls, Ba(NO3),, Al:Ss
5. Hau psan snementoB: 1) Bi 2) N 3) Br 4) P 5) CL Onpenenurte, aTOMbl Kakux W3
yKa3aHHBIX B Py DJIEMEHTOB HMEIOT JJIEKTPOHHYI KOH(UTyparuio  BHEIIHETO
SHEPreTHYECKOro ypoBHS ns> NP°.BeiGepute TpH s1eMenTa, KOTophie B Ileproaudeckoii cucteme




PonpE

el NS
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el A

o

roONME

J1. V1. MenpeneeBa HaxoAiATCs B TJIaBHOW MOJrpyNIe OJHOM rpymmbl. Pacronoxxure BeIOpaHHbIE
SJIEMEHTBl B TOPSJAKE OCIa0JIeHUus HEMETaJUIMYeCKUX CBOIcTB.BbiOepure nBa sieMeHTa,
KOTOPBIE MOTYT MPOSIBJISITh CTENIEHb OKUCIIEHUS 17.

6. N3 mnpeanoXeHHOTO TMepeyHs BbIOEpUTE JBa BEIIECTBA, HMEIOIIUX HEMOJICKYISPHOE
CTPOCHHUE.

1) O, 2) KNO;s 3) HBr 4) NaOH 5) CoH,
HeMOHCTpaHHOHHaH BEpcUus TeCcra

1. WNonnblii xapakTep cBA3U HanboJiee BHIPAKEH B COEAMHEHUN:

CaBr;

CClq4

SiO;

NH;

2. B BemecTBax, 00pa30BaHHBIX IyTeM COCAMHCHUS OJMHAKOBBIX aTOMOB, XHMHYECKas
CBSI3b:

MOHHAS

KOBaJICHTHASI MTOJISIpHAS

BOJIOPOTHAS

KOBaJIEHTHasl HEMOJISIPHAs

3. B kakom coemuHeHWHM KOBaJieHTHas CBSI3b MEXIY aTOMamMu 00pa3yercs MO JOHOPHO-
aKIETITOPHOMY MEXaHU3MY?

KCI

CClq4

NH,4Cl

CaClz

4, Kpucrannmaeckas pemrerka rpadura:

aToMHast

MOHHAs

MOJIEKYJISIpHas

MeTajinyeckas

5. YcTaHOBHUTE COOTBETCTBHE MEXK/AY Ha3BaHHEM BEUIECTBA U THIIOM €0 KPUCTAILTUYECKON
PEIIEeTKH:

HA3BAHUWE BEHIECTBA THUIT KPUCTAJIJIMYECKO!M PELIETKA
1) opom A) HOHHAs

2) rpadut b) aTOMHas

3) 1e3ui B) MOJICKYJIIpHAs

4) HUTPUJ] ATFOMUAHUS I MeTaJuTHIecKas

Oteert: 1B, 2B, 3I', 4A.

6. B kakom psny 3anucansl GOpPMYIIBI BEIIECTB TOJIBKO ¢ KOBAJIEHTHOM MOJSIPHON CBsI3bI0?
Cl,, NH3, HCI

HBr, NO, Br;

H,S, H,0, Sg

HI, H,O, PH;

7. Me>1<z[y aTOMaMH 3JIEMCHTOB C IMMOPAAKOBBIMH HOMEpaMU 11u 17 BO3HHUKACT CBA3b.
MCTAIJINYCCKas

HOHHAaA

KOBAJICHTHAA

AOHOPHO-AKICHIITOPHAA

8. BeH.[eCTBa, OGJ‘I&,Z[&IOIJ.II/IC TBCPAOCTbIO, TYI'OIIJIaBKOCTLIO, XOpOIJ_IeI\/'I pacTBOPpUMOCTBIO B
BOJC, KaK MpaBUJIO, UMCIOT KPHUCTAITINIMICCKYIO peIJ_IéTKyZ
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1. monexynsipHyIO
2. aTOMHYIO
3. HOHHYIO
4. MEeTaUIMYeCKyIo
9. MoJieKynspHYyI0 KPUCTAUIMYECKYIO PELIETKY UMEET COETUHEHHE:
1. LiO
2. HBr
3. BaO
4. KCI
10.  Kaxkwue U3 yTBepKJICHHUH SBISIOTCS BEPHBIMU?
A. BemiectBa ¢ MOJEKYJISpHOW PEIIETKOM UMEIOT HU3KHE TEMIIEpaTypbl IUIABJIECHUS U HU3KYIO
AJIEKTPOIIPOBOJAHOCTD.
b. BemectBa ¢ aroMHOW pelIeTKOM IUIACTUYHBI M 00JIaZaloT BBICOKOM  3JIEKTpUUYECKOM
IIPOBOJUMOCTBIO.
1. BepHoO TOJNBKO A
2. BEpHO TOJbKO b
3. BepHBI 00a yTBEPKICHUS
4. 00a yTBEpKICHUSI HEBEPHBI
IIIkaya oneHUBaHUsA
Ouenka OTJIMYHO X0po1110 YIOBJIETBOPHUTEJ | HEYyAOBJETBOPH
bHO TeJbHO
KauectBo TMIOJIHO M3J1araeT a€T OTBET, u3Jaraer 00HapyXHBaeT
O0TBETOB W3y4YEHHBIN YIOBJIETBOPSFOIIAN Marepual HE3HaHUE
Ha MaTepuai, 1aér TEM K€ HETOJIHO U OoJbIIel YacTu
BOINPOCHI IIPaBUJIBHOE TpeOOBaHUAM, UTO JIOITyCKAET COOTBETCTBYIOIIL
1o TeMaM OTIPEICIIEHHOE U JUISI OLIEHKH HETOYHOCTH B ero pasnena
npeaMera MIOHATHH; «OTJINYHOY, HO OTIpe/IeIIEHuU M3y4aeMoro
0OHapy>KUBaET nomyckaert 1-2 TTOHSATUN WUITH Marepuana,
TMOHUMAaHHE OIHOKH, KOTOPBIE bopmyIpoBKe JIOTTyCKaeT
MaTepuala, MOXeT caMm xe TEOpHil; HE ymeeT OLIMOKH B
000CHOBATh CBOU UCIIpaBIIsIET, U 1-2 JOCTaTOYHO (bopMynupoBKe
CYXJIeHHUs, HesouéTa B ri1y0OKO U onpesereHui 1
IIPUMEHUTH 3HaHUS | MOCIENI0BATEIbHOC JI0Ka3aTeabHO Teopui,
Ha MpaKTHKe, TH U A3bIKOBOM 000CHOBATh CBOM | MCKa)KaloOIIUE UX
IIPUBECTH opopmieHUn CYXJIEHUS U CMBICII,
HE00X0AUMBIE U3J1araeMoro IIPUBECTU CBOU 0ecrops104HO U
IIPUMEpPHI HE TOJBKO HIPUMEPBI; HEYBEPEHHO
110 y4eOHUKY, HO U u3jaraer u3jaraer
CaMOCTOSTEJILHO MmarepHan MaTepHan
COCTaBJICHHbIE; U311 HEIoce0BaTellb
araeT mMarepuan HO U JIOTyCKaeT
MOCJIeI0BATEIbHO U OLIMOKU B
MPABUIILHO C TOUKU A3BIKOBOM
3peHusl HOpM odopmiIeHHN
JUTEPaATypHOTO U3JIaraeMoro
SI3BIKA
Koanuecr 90 - 100% 75 - 89% 50 — 74% Menee 50%
BO
NPaBUJIbH
bIX
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OTBETOB B

TecTe
KavecTBO | BCe 331auu peuIeHbI pelIeHo BEPHO pemieHo ot 50 110 OTCYTCTBYIOT
BBLINOJTHEH BEpHO; oonee 75 % Bcex 74 % Bcex 3a1ad; HEO0O0XO0IMMEIE

usi HCII0JIb30BaH 3a/1a4; MOT'yT HE Bcerja TEOPETUUECKUE
KOHTPOJIb Haubosee BCTpEYaThCs UCIIOJIb30BaH 3HAHWS,
HBIX padoT paIMoOHATLHBIN OT/ICTIbHBIC HauOosee JOTTYIIIEHBI
MyTh PEIICHUS, HETOYHOCTH B panMoOHaTBHBIN omuoKu B 6oJiee
U3JIOKEHNE apru(METHIECKIX IyTh pelIeHus gem 50 % 3anad.
Marepuaia pacderax B pemenun
JIOTUYHO, TPAMOTHO, TIPOSIBIISICTCS
6e3 ommnboK HE3HAHUE
OCHOBHOTO
MaTtepuana
y4aeOHOMU
IPOTPAMMBI
KauecTBo BrinosiHeHsI Bce BrinonHeHbl Nmerores Nmerores
BBINOJTHEH TpeOOBaHUS K OCHOBHEBIE CYIIECTBECHHBIC CYIIIECTBECHHBIC
U BBITIOJTHEHUIO, TpeOOBaHUS K OTCTYIUICHUS OT OTCTYIUICHUS OT
NpaKkTHyec 0(pOpPMIIECHHIO U BBIITOJIHEHHUIO, TpeOoBaHUM K TpeOoBaHUM K
KOW 3aIuTe 0(hOPMIICHHIO 1 BBITIOJTHEHHIO, BBITIOJTHEHHIO,
padoThbl MPaKTUYECKOU 3aIInTe 0(OPMIICHHIO 1 0o(hopMIICHHIO 1
paboThI: caenax MPaKTUYECKOU 3aInTe 3aInTe
KpaTKUI aHaJIN3 paboThl, HO MPHU MIPaKTUYECKON MIPaKTUYECKON
BBITIOJTHEHUS 9TOM JIOTTYIICHBI paboThI: HE paboThl: HE
OTIBITOB, MPABWJIBHO | HENOYETHI: CIeNaH | CJAeJaH KpPaTKHi cenaH KpaTKUii
HaIuCcaHbl KpaTKui aHaln3 aHanu3 aHasun3
HaOI0IeHuS, BBITIOJTHEHUS BBITIOJTHEHUS BBITIOJTHEHUS
chopMyIUPOBAHbI OTIBITOB, TIPH OTIBITOB, TIPU OTIBITOB, TIPU
BBIBOJIBI, HaIMCaHUH HaIMCaHUH HaIMCaHUH
COOIIOIEHBI HaOJIFOIEHU N HaOJIFOIEHUH HaOJIFOIEHUI
TpeOoBaHUs K JOTTYILIEHbI JOTTYILIEHbI JIOTTYIIIEHbI
BHEITHEMY HETOYHOCTH, omnoKu, He OIIKOKH, HE
opOopMIIEHHIO, TaHbl | CHOPMYITHPOBAHBI KOPPEKTHO chopMynupoBaH
MIpaBUJIbHbIE BBIBO/IbI, chopMyITUpOBaHbI bl BBIBOJIbI, HE
OTBETHI Ha coOII0ICHbI BBIBO/JIbI, HE cOOIIOICHbI
BOIIPOCHI. TpeOoBaHuUs K MOJIHOCTHIO TpeOoBaHuUs K
BHEITHEMY coOIOACHbI BHEILTHEMY
0(OpPMIICHHIO, TpeOOBaHUs K 0(hopMIICHHIO,
JTaHbI TTPABUIIbHBIE BHEITHEMY HE JaHbI
OTBETHI Ha odopMIIeHHIO, MIPaBUJIbHBIC
BOIPOCHI. MIPaBUJIbHBIC OTBETHI HA
OTBETHI Ha BOIIPOCHI.
BOIIPOCHI JaHbI
YaCTUYHO.
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