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TTOSICHITTEABHAA 3ATTHICKA

AaHHasA nporpaMmMa pa3paboTaHa HA OCHOBE:

- PabGowas mporpamma mo ¢usHKe pazpabOTAHA HA OCHOBAHHUH CACAVIOIIHX HOPMATHBHBIX

AOKYMCHTOB!:

Depepanpusbiii 3akon «O0 obpazosannn B Poccuiickoit Peaepartam» ot 29.12.2012 Ne 273-
D3

[TopAAKOM OpraHH3aINN U OCYILIECTBACHUA OOPA30BATEABHON ACATEABHOCTH 110 OCHOBHBIM
00111e00Pa30BATEABHBIM IIPOIPAMMAM — OOPAa30BATEABHBIM IIPOIPAMMAM HAYAABHOTO
00I11er0, OCHOBHOI'O OOIIIETO U CPEAHETO OOIIEro 0OPa3sOBaHUA, YTB. IIPHKA30M
Muno6paayku Poccuu ot 30.08.2013 Ne 1015

deaepaABHBIM FOCYAAPCTBEHHBIM OOPA30BATEABHBIM CTAHAAPTOM CPEAHETO ODIIErO
obpasosanus (y1B. IprkasoMm Mununcrepcrsa oopasosanud u Hayku PP or 17 mas 2012 r. N
413) ¢ m3ameHeHnAMH 1 AOIIOAHEHHAME OT: 29 AckaOps 2014 1., 31 aexabps 2015 r., 29 urons
2017 r.

[TpumepHO OCHOBHOI OOPAa30BATEABHOH IIPOTPAMMON CPEAHETO OOIIETO 0OPa3OBAHUA

(mpotokoa ot 28 uronst 2016 1. Ne 2/16-3)

MeToArYeCKIMU PEKOMEHAALIMAMHI, HAIIPABACHHBIMU ITHCbMOM PocobpHaA3opa ot
04.08.2017 Ne 05- 375

DepepanbHbIH OA3UCHBIN yICOHBIH IAAH, YTBEPHKACHHEI IprkasoM MunoOpasosanus Poccun or
09.03.2004 Ne1312

ITocranoBAeHHA 'AaBHOTO TOCYAAPCTBEHHOTO CaHUTAPHOIO Bpada Poccuiickoir Peaeparun
ot 29 Aexkabps 2010 r. N 189 r. Mocksa "O6 yreepxaerun CanlluH 2.4.2.2821-10
"CaHUTAPHO-9IMHUACMHOAOITYCCKIE TPEOOBAHISA K YCAOBHAM M OPraHHU3AIIIH OOyYCHUSA B
00I11c0O6PA30BATEABHBIX YUPEIKACHHAX'

ITpukasa Munobpraykn Poccun ot 31.03.2014 Ne 253 «O6 yrBeprxacHIH heAcpasbHOIO
IepedHs YIeOHNKOB, PEKOMEHAYEMBIX K HCIIOAB3OBAHUIO IIPH PEAAM3AIIIN MMEIOIINIX
TOCYAAPCTBEHHYIO aKKPEAHTAIINIO OOPA30BATEABHBIX IIPOIPAMM HAYAABHOTO OOIIIETO,
OCHOBHOTO OOIIIETO, CPEAHETO OOIIIEr0 0OPa3OBAHIM

-ITporpamma paspaboTana B COOTBETCTBUN U HA OCHOBE aBTOPCKOH IIPOIPAMMBI Kypca

xumun AAfL 10-11 kaacca ob1reoOpasoBaTeAbHBIX yapexacHui. Epemun B.B.

y"I€6HO—M€TOAI/I"ICCKI/II‘/‘I KOMIIACKC

-Meroamdaeckoe rmocodue k yaebuukam B.B. Epemuna, H.E. Kyssmenko u Ap.

-Vuebuuk: «Xumust. Yraybaennstit yposers».10xka./ B.B. Epemun, H.E. Kyssmenxo, B.J. Tepenus,
A.A. Aposaos, B.B Ayuun. — M.:Apoda, 2018;— 447c.

-Vuebnnk: «Xumus. basoseiit yposensy. 10 ka./ B.B. Epemun, H.E. Kyssmenxo, B.M. Tepennn, A.A.
Aposaos, B.B Ayaus. — M.: Apoda, 2013; — 189 c.

- Vuebunk: «Xumns. Basossiii yposens». 11ka./ B.B. Epemnn, Kyssmenko, A.A. Aposaos, B.B
Ay, — M.:Apoda, 2015;— 224c.

IleasaMu peasm3anuu OCHOBHON OOpPa30OBATEABHON IIPOTPAMMEI CPEAHEIO (IIOAHOIO) OOIIEro

00pa3OBaHUA ABAAIOTCA:

* OCBOEHHE BaKHEHINMX 3HAHAN OO OCHOBHBIX ITOHATHAX M 3aKOHAX XMW, XUMHYECKOMN

CHUMBOAMKH;



* OBAAACHHE YMECHUAMU HAOAIOAATh XHMUIYECKUE ABACHUSA, IIPOBOAUTD XUMHYCCKHH KCIIEPHMEHT,
IIPOU3BOAHUTH PACYCTBl HA OCHOBE XHUMHYCCKHX (POPMYA BEIIECTB M YPABHEHUN XHMHYCCKIX
PEAKITHI;

* BOCHHTAHHE OTHOIICHHA K XHMHH Kak K OAHOMY mu3 (DYHAAMEHTAABHBIX KOMIIOHEHTOB
€CTECTBO3HAHUSA 1 SIAEMEHTY OOIIIEYEAOBEIECKON KYABTYPEL;

* IIPUMCHCHHE IIOAYYEHHBIX 3HAHUN H YMEHHNU AAf OE30IIACHOIO HCIIOAB3OBAHUSA BEIIECTB U
MaTEPHAAOB B OBITY, CEABCKOM XO3AHCTBE M HA IIPOU3BOACTBE, PEIICHHUSA IIPAKTHIECKHX 33Aa9 B
ITOBCCAHEBHOM JKU3HH, IIPEAYIPEKACHUA ABACHUN, HAHOCAIIHX BPEA 3AOPOBBIO UYEAOBEKA U

OKPYZKAIOITIEE CPEAC.

OcHoBHBIE 3aAauH 00y4YeHUA.
dopmMupOBAHIE Y YIAINXCA XUMIIECKOH KAPTUHBI MUPA KAK OPTAHIMYECKOH YaCTH €ro HEAOCTHOH
€CTECTBEHHOHAYYHOMN KAPTHHEL,
pasBUTHE ITO3HABATCABHBIX HHTEPECOB, HHTCAACKTYAABHBIX H TBOPYECKHX CIIOCOOHOCTEH,
VYAIUXCA B IIPOIIECCE M3YICHHUA UMU XUMHYECKOM HAYKH U €€ BKAAAQ B COBPEMEHHBIN HAYYIHO-
TEXHHYIECKHUH ITPOTPECC;
dopMupoBaHme BUKHEHININX AOIMYECKUAX OIEPAIMI MBIIIACHUA (AHAAU3, CHHTE3, O0DOOIICHME,
KOHKPETH3AINA, CPABHEHNE U AP.) B IIPOIIECCE TTO3HAHMA CHCTEMBI BAKHEUIITHX ITOHATHH, 3aKOHOB
1 TEOPHUI O COCTABE, CTPOECHUHU U CBOMCTBAX XMMIYECKHX BEITIECTB;
BOCITHTAHHE YOEKACHHOCTH B TOM, YTO IIPUMEHEHHE ITOAYYECHHBEIX 3HAHUI M YMEHHH ITO XUMHH
ABAACTCA OOBEKTUBHON HEOOXOAUMOCTBIO AAA OE30IIACHOI PAOOTHI C BEIIECTBAMU U MATEPUAAAMU
B OBITY U Ha IIPOMU3BOACTBE;
BOCIINTAHHE OTBETCTBEHHOIO OTHOIIECHHA K IIPUPOAC, OCO3HAHHE HEOOXOAUMOCTH 3aIlIATHI
OKPYIKAIOIEH CPEABI, CTPEMACHHE K 3A0POBOMY O0OpPa3y 'KU3HL;
dopMupoBaHme YyBCTBA TIOPAOCTH 32 POCCHHCKYIO XHMHYECKYIO HAyKy, IYMaHH3MA,
IIEACYCTPEMAECHHOCTH;
IIPOEKTUPOBAHNUE U PEAAM3AIUA BBITYCKHHKAMUA OCHOBHOH IIIKOABI AHYHOM OOpPa3OBATEABHOM
TPAEKTOPHH: TOTOBHOCTH K OCO3HAHHOMY BBIOOPY AaABHEHIIEH OOpPa3OBATEABHOH HAHU
PO eCCHOHAABHOH TPACKTOPHH;
OBAAACHHE KAIOYEBBIMHM KOMIICTCHITUAMM (Y"IC6HO—H03H2,B2.TCAI)HI)IMI/I, HH®OPM2L[I/IOHHI)IMI/I,

IICHHOCTHO-CMBICAOBBIMH, KOMMYHI/IKHTI/IBHBIMI/I>

OO0masa xapaKTepUCTHKA y4eGHOI0 IMPeAMeETA.
3a HIPEABIAYIIHE ABA TOAA, OOYYAIOIINE OCBOMAM BEIIECTBA, MX CBONMCTBA M IIPEBPAILCHUSA, A3BIK
XMMUH, OCHOBHBIE ITIOHATHA 1 3AKOHBL.
[TosroMy wm3ydeHHE XHMHH HMEET KaK (DYHAAMEHTAABHBIC IIEAM IIOCTPOCHHUS CAHMHOM
€CTECTBEHHOHAYYHOH KAPTUHBI MHPO3AAHHA, TAaK M CyIyOO IIPAKTHYECKHE, CBA3AHHBIE C
IIPUMEHEHHEM KOHKPETHBIX BEIIIECTB B TEXHHKE, IIPOMBIIIIACHHOCTH, CEABCKOM XO3AHCTBE U B OBITY.
Basmefmmmu  cOAEPHKATEABHBIMH  AMHUAMH IITKOABHOIO KypCa CTAapIINX KAACCOB ABAAIOTCA
«Opranugeckas xuMun» 1 «OOIIas XUMU.

Kypc «Opranmgeckas xumus» usygaerca B 10 kaacce, TA€ pacCKpBIBaIOTCA OCHOBHBIE ITOHATHA
00 OpraHHYECKHX BEINECTBAX HA OCHOBE Teopum xmmmdeckoro crpoexus A.M. DByraeposa.
PaccmarpuBaroTcsi XapakTepHBIE CBOWCTBA PA3AHMYHBIX KAACCOB OPraHHYECKUX COCAMHCHUN, HX

HpI/IMCHCHI/IC B HOBCCAHCBHOﬁ KU3HH.



Kypc «O0611as Xxumrusa» BKAIOYAET B €O OCHOBBI TEOPETHYECKON XUMHH — CTPOEHUE aTOMA,
XUMHYECKYIO CBf3b, 3aKOHOMEPHOCTH IIPOTEKAHHUA XUMIIECKAX peakiuil. Kpome Toro, aaercsa boaee
IAyOOKOE H3yYeHHE METAAAOB M HEMETAAAOB, HX CBONCTBa, IOAydeHHe u mpumeHenwme. C
TEOPETUIECKUM MATEPHAAOM HEPA3PEIBHO CBA3AH 3KCIEPHUMEHT, IPAKTHYECKAA YaCTh OTOOpaKAET
TEXHHUKY OE30IIaCHOCTH Ha YPOKAX XHMUU U B ITOBCEAHEBHOMN xu3HH. PrAOCODCKIM ITOAXOAOM K
XUMHYECKOMY ITPOH3BOACTBY ABAACTCA «3EACHAA XHMHA», KOTOPAfA ITOKA3BIBAET 3KOAOTHYECKHC
ITPOOAEMBI I METOABI PEIICHHA X YCTPAHEHHA.

O6mas xapakTepHuCTHKA y4eOHOro mporecca:

OCHOBHBIE TEXHOAOTUH OOYICHUA:

[Iporpamma kypca «XuMHI» IIOCTPOEHA HAa OCHOBE CIIMPAABHON MOAEAH, IIPEAYCMATPHBAFOITICIH
IIOCTEIICHHOE PAa3BUTHE M YIAYOACHHE TEOPETHYCCKUX IIPEACTABACHHH IIPH  AMHEHHOM
O3HAKOMACHHH C SMIIIPHIECKIM MATEPHAAOM

[Ipeobrasarormumu  popMaMu  TEKYIIErOo KOHTPOAA VYV ABAAIOTCA CAMOCTOATEABHBIC U
KOHTPOABHBIC PAOOTEI, PasAHYHBIE TECTOBBIC (DOPMBI KOHTPOAA. [lpomexyrodmas arrecrarus
IIPOBOANTCA COTAACHO AOKAABHOMY AKTy OOPa3OBATEABHOIO YIPEKACHUA B POPME KOHTPOABHBIX
pabort, 3a4ETHBIN YPOK — B (DOPME TECTHPOBAHUA — B KOHIIE TOAQ.

CoaeprxaHue IIPOTPAMMBI HOCHT Pa3BHBAFOIIHIN Xapaktep. AAf OPraHHU3AINK IIPOIECCa OOydIeHHA
HCIIOAB3YIOTCA OCHOBHBIC TEXHOAOTHH OOYYEHHSA: ANYHOCTHO-OPHUEHTHPOBAHHBIC TEXHOAOTHH,
MHTEPAKTUBHBIE TEXHOAOIHMH, MCCAGAOBATEABCKHE METOABI, IIPOCKTHBIC METOABI, HIPOBBIE

TEXHOAOIUU.

Ommcanne mecra yueOHOro npeamera « XuMusAa» B y4eOHOM IIAAHE

Mzyuenne kypca «Xumus» IPUXOANTCA Ha TPETHUH 3Tall IIOAPOocTKoBoTo passutus (16-18 aer, 10-11
KAACCEI), IIOCKOABKY AAfl €O OCBOCHUSA IIKOABHUKI AOAMKHBI OOAAAATh HE TOABKO OIIPEACACHHBIM
3aI1aCOM IIPEABAPUTEABHBIX €CTECTBEHHO-HAYIHBIX 3HAHMI, HO M AOCTATOYHO XOPOIIO Pa3BUTHIM
a0CTPAKTHBIM MBIIIIACHHIEM.

B coortBerctBuU € y4eOHBIM IIAAHOM OOPa30BATEABHOIO YaCTHOTO yupe:xAcHuA rumuazun «l leppas
Mockosckas rumuasua» Ha usydenne xumun B 10-11 kaaccax 0asoBoro yposus otBoAnTCA 1 9ac B
HeAeATO, 34 gaca B roa, 1o 0asucHomy yaeOnomy maany 10-11 kaaccax mpoduapaOro yposus — 3+3
4gaca B HeaeAro, 102 gaca B roa (Bcero 204 gaca).

Pe3yApTaThI OCBOEHU:A YIE€OHOTO IIPEAMETA «XUMHUAN».

Msyuenme XuMuH B OCHOBHOM IIIKOAE AAQ€T BO3MOKHOCTb AOCTHYb CACAVIOIIHX PE3YABTATOB B

HaHpaBACHI/H/I AMYIHOCTHOTI'O paSBI/ITI/IHZ

1. BOCIINTAHIE POCCUNCKON TPAKAAHCKON HACHTHYIHOCTH: IATPUOTHU3MA, AFOOBHU H YBAKCHIIO K
OreuecTBy, 9yBCTBA TOPAOCTH 32 CBOIO POANHY, 32 POCCHICKYIO XUMITIECKYIO HAYKY;

2. opMHEpPOBAHHE IIEAOCTHOIO MHUPOBO33PEHHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
PasBUTHA HAYKH U OOIMECTBEHHON IIPAKTUKH, 4 TAKKE COIHAABHOMY, KYABTYPHOMY, A3BIKOBOMY M
AYXOBHOMY MHOT'OOOPA3UIO COBPEMEHHOIO MUPA;

3. dopMupOBaHHE OTBETCTBEHHOIO OTHOINEHHA K YYCHUIO, TOTOBHOCTH H CIIOCOOHOCTH K
CAMOPA3BUTUIO H CAMOOOPA30BAHMUIO HA OCHOBE MOTHBALIMK K OOYYCHHIO U IIO3HAHUIO, BBIOOPY
HIPOPHUABHOrO 0OpPa3OBaHUA HA OCHOBE MH(OPMAIIUU O CYIIECTBYIOIINX IPOMECCHAX U AMYHBIX
11podeCCHOHAABHBIX IIPEAITOYTEHNII], OCO3HAHHOMY  ITOCTPOCHHIO MHAUBHAYAABHON
00pa30BATEABHOI TPACKTOPHH C YIETOM YCTOMYHUBBIX ITO3HABATEABHBIX HHTEPECOB;

4. dopMupOBaHIE KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B OOpPa3OBATEABHOMN, OOIIECTBEHHO

IIOAE3HOH, Y4eOHO-UCCACAOBATEABCKON, TBOPYECKOH H APYIHX BHAAX ACATEABHOCTH;



5. dopMupoBaHIe IOHUMAHUA IIEHHOCTH 3A0POBOIO U OE30IIACHOIO 00pPa3a KU3HU; YCBOCHHUE
IIPaBUA HHAHUBHAYAABHOIO H KOAACKTHBHOIO OE30IIACHOIO IOBEACHHSA B YPE3BBIYANHBIX CHTYALINAX,
YIPOKAFOIINX KU3HH 1 3AOPOBBIO AFOACH;

0. dopMupoBaHue ITO3HABATEABHON 1 MH(OPMAITMOHHON KYABTYPEI, B TOM YHCAE Pa3BHTHE
HAaBBIKOB  CAMOCTOATEABHOH pabOTBI C yIEOHBIMH — IIOCOOMAMM, KHHIAMH, AOCTYIIHBIMH
MHCTPYMEHTAMH H TEXHHYECKIMHI CPEACTBAMU HH(OPMAITHOHHBIX TEXHOAOTHI;

7. dopMrpoBaHIE OCHOB 3KOAOIMYECKOTO CO3HAHUA HA OCHOBE IPU3HAHUSA IICHHOCTH KU3HI
BO BCex ¢€ IPOABACHHAX U HEOOXOAUMOCTH OTBETCTBEHHOIO, OEPEKHOIO OTHOIIECHUA K
OKPY/KAFOIIICIT CPEAC;

8. PasBUTHE TOTOBHOCTH K PEIIECHHIO TBOPYECKUX 3aAa9, YMEHHA HAXOAHUTH AACKBATHBIC
CIOCOOBI TIOBEACHHA H B3aUMOACHCTBUA C IIAPTHEPAMU BO BpeMA YIeOHOM U BHEy4eOHOIR
ACATEABHOCTH, CIOCOOHOCTH OIICHHBATH IIPOOAEMHBIC CHTYAIMH M OIEPATUBHO IIPHHHMATDH
OTBETCTBEHHBIE PEIIEHUA B PA3AMYIHBIX IIPOAYKTUBHBIX BIAAX ACATEABHOCTH

MeTanpeAMETHBIMU PE3VABTATAMU OCBOCHUA OCHOBHOI OOPa30BATEABHON IIPOrPAMMBI OCHOBHOTO
00111er0 0O0pa30BAHUA ABAAIOTCA:

1. OBAAACHIE HABBIKAMH CAMOCTOATEABHOIO IPHOOPETEHHA HOBBIX 3HAHHH, OPraHU3AIINN
YIEOHOM ACATEABHOCTH, IIOUCKA CPEACTB €€ OCYIIECTBACHNS,

2. yMEHHE IIAQHHPOBATH IIYTU AOCTIDKEHHS IIEACH HAa OCHOBE CaMOCTOATEABHOIO AHAAH3A
YCAOBHH H CPEACTB HX AOCTIKCHHSA, BHIACAATH AABTEPHATHBHEIE CIIOCOOBI AOCTIKCHHA IIEAW W
BBIOMpATh HambOoAee 3(PEEKTUBHBIN CIIOCOD, OCYIIECTBAATH IIO3HABATEABHYIO pPe(AECKCHIO B
OTHOIIICHUN ACHCTBHI II0 PEIIECHUIO YVICOHBIX M IIO3HABATCABHBIX 3aA24.

3. YMEHIE ITOHUMATD IIPOOAEMY, CTABUTDH BOIIPOCHI, BBIABHTATH THIIOTE3Y, AABATh OIIPEACACHIE
ITOHATUAM,  KAACCH(HUITUPOBATb, CTPYKTYPHUPOBATH  MaTepraA, IIPOBOAUTH  3KCIIEPHUMCEHTHI,
APIYMEHTHPOBATH COOCTBEHHYIO ITO3UIINIO, (POPMYAUPOBATH BBIBOABI U 3AKAFOUCHU;

4. YMEHIE COOTHOCHTb CBOM ACHCTBHA C IIAAHHPYEMBIMH PE3YABTATAMHE, OCYIIECTBAATD
KOHTPOAD CBOEH AEATEABHOCTH B IIPOIIECCE AOCTHKEHUS PE3YABTATA, OIIPEACAATH CITOCOOBI ACHCTBIIT
B PAMKAaX IIPEAAOKEHHBIX YCAOBHUI U TPEOOBAHUI, KOPPEKTUPOBATH CBOU ACHCTBUA B COOTBETCTBUN
C U3MEHAFOIICHCH CUTYAITHELT;

5. dopMupoBaHue 1 PasBUTHE KOMIIETEHTHOCTH B OOAACTH HCIIOAB30BAHNA HHCTPYMEHTOB M
TEXHHYECKUX CPEACTB HMH(OPMAIIHOHHBIX TEXHOAOTHH KAK MHCTPYMEHTAABHO OCHOBBI Pa3BUTHA
KOMMYHI/IKQ.TI/IBHI)IX M IIO3HABATCABHBIX YHI/IBCPCQAI)HI)IX Y‘IC6HI)IX ACﬁCTBHﬁ;

0. YMEHIE CO3AABATH, IIPUMEHATH U IIPEOOPA3OBBIBATE 3HAKH M CHMBOABI, MOACAH H CXEMBI AAS
perreHns y4eOHBIX U IIO3HABATEABHBIX 32AA;

7. yMEHUE HU3BACKATh HH(OPMAIIMIO U3 PA3SAIYHBIX HCTOYHHUKOB (BKAIOYAS CPEACTBA MACCOBOM
nHMOPMAIINN, KOMIIAKT-AUCKA ~ y4eOHOro HazHadeHHs, pecypcsl VHTepHera), CBOOOAHO
ITOAB30BATBCA CIIPABOYHON AHTEPATYPOH, B TOM UHCAE M Ha SAEKTPOHHBIX HOCHTEAAX, COOAFOAATD
HOPMBI HH(POPMAITHIOHHON N30UPATEABHOCTH, 3THKH;

8. YMEHHE HA IIPAKTHKE ITOAB30BATHCA OCHOBHBIMH AOIMYECKUMH ITPHEMAMH, METOAAMH
HAOAIOACHUSA, MOACAHPOBAHUA, OOBACHEHHSA, PEIICHUA IIPOOAEM, IIPOIHO3UPOBAHUA H AP.;

9. yMEHHE OPIraHH30BBIBATH CBOIO JKH3HB B COOTBETCTBUU C IIPEACTABACHUAMU O 3A0POBOM

00pase KU3HM, IIPaBaxX U OOA3AHHOCTAX IPAKAAHIHA, IEHHOCTAX OBITHA, KYABTYPBI M COITMAABHOTO

B3aMMOACHCTBU,
10. YMEHUE BBIITOAHATD ITO3HABATEABHEIC U IIPAKTHYECKHIE 3AAAHUSA, B TOM YHCAE ITPOEKTHEIE;
11. YMEHHE CAMOCTOATEABHO H apPIYMEHTHPOBAHHO OIICHHBATH CBOM ACHCTBUA W ACHCTBUA

OAHOKAAQCCHHKOB, COACPKATEABHO OOOCHOBEIBAs ITPABHABHOCTD MAH OIIHOOYHOCTD PE3yAbTaTa M

crocoba AEHCTBHUA, AACKBATHO OIICHUBATH OOBEKTHBHYIO TPYAHOCTH KaK MEPY (PAKTHYECKOIO HAU
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IIPEATIIOAATAEMOIO PACXOAA PECYPCOB HA PEILIECHUE 3aAAYH, A TAK/KE CBOH BOSMOKHOCTH B AOCTEIKEHII
LIEAH OIIPEACACHHOI CAOMKHOCTH;

12. yMeHHE padOTATh B Ipyiiie — 3(p@EKTUBHO COTPYAHUYATHh U B3AHNMOACHCTBOBATH HA OCHOBE
KOOPAHHAITHH PA3AMIHBIX ITO3UITNI ITPH BEIPAOOTKE OOIIETO PEIIEHHA B COBMECTHOM ACATEABHOCTH;
CAYIIATh IapTHEPA, (POPMYAHPOBATH U APIYMEHTHPOBATH CBOE MHEHHE, KOPPEKTHO OTCTAHBATH CBOIO
ITO3UIIAIO M KOOPAMHHPOBATE €€ C IO3HUITHH IAPTHEPOB, B TOM YHCAE B CHTYAITHH CTOAKHOBEHHSA
HMHTEPECOB; IIPOAYKTUBHO pasperarh KOHMAUKTH Ha OCHOBE ydeTa HHTEPECOB U ITO3UIIUIT BCEX €ro
VYIACTHHUKOB, IIOMCKA 1 OIICHKN aABTEPHATHBHBIX CIIOCOOOB Pa3pereHns KOHPAUKTOB.
[IpeamerHpME pesyabratamu ocBoeHHA (OCHOBHON 0Opa3sOBATEABHOI IIPOIPaMMBI  OCHOBHOTO
001IIero 0OPa3OBAHUA ABAAIOTCH:

1. dopMupoBaHIE IIEPBOHAYAABHBIX CHCTEMATU3HPOBAHHBIX IIPEACTABACHHUIT O BEIIECTBAX, HX
IIPEBPAIIECHUAX M IIPAKTHYECKOM IIPUMEHEHUN; OBAGACHUC IIOHATHHHBIM AIIAPaTOM U
CHUMBOAMYIECKUM A3BIKOM XHMIM;

2. OCO3HAHHE OOBEKTUBHO 3HAYNMOCTH OCHOB XHUMHUYECKON HAYKH KaK OOAACTH COBPEMEHHOTO
€CTECTBO3HAHUA, XUMHYECKHX IIPEBPAIICHIN OPTAHIMYECKUX I HEOPTAHMYIECKUX BEIIECTB KAK OCHOBEIL
MHOTUX fABACHHN KHBOM H HEKHBOM IPHUPOABL; JTAYOACHHE IIPEACTABACHHH O MATEPHAABHOM
CAHHCTBE MUPA;

3. OBAGACHHE OCHOBAMH XHMHYECKOH IPAMOTHOCTH: CIIOCOOHOCTBIO aHAAU3HPOBATD U
OOBEKTUBHO OLEHUBATH KU3HCHHBIC CHTYAIIMH, CBA3AHHBIC C XHMHEH, HABBIKAMH OE€30IIaCHOTO
OOpaIreHus C BEIIEeCTBAMHU, HCIIOAB3YEMBIMH B ITOBCCAHEBHOM KH3HH; YMEHHEM aHAAU3HUPOBATH U
IIAAHIPOBATH 9KOAOTHYIECKH OE30IIACHOE IIOBEACHHE B IIEAAX COCPEKEHIA 3AOPOBBA H OKPY/KAIOIICH
CPEAHI;

4. dopMupoBaHme  yMEHHH ~ YCTAHABAMBATH  CBA3HM MEKAY PEAABHO  HAOAFOAACMBIMI
XUMHUYCCKUMU ABACHHUAMH M HPOHCCCQMI/I, HPOHCXOAHL[[I/IMI/I B MI/IKPOMI/IPC, O6'I)5{CHHTI) HpI/I"II/IHI)I
MHOTOOOpa3uA BEIIECTB, 3aBUCHMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHA, A TAKKE 3aBHCHMOCTD
IIPUMEHEHHA BEIIECTB OT UX CBOMCTB;

5. IPHOOPETEHHUA OIBITA HCIIOAB3OBAHHA PASAMYHBIX METOAOB H3YYCHHA BCILECTB;
HaOAIOACHHSA 334 UX IIPEBPAILIECHUAMU IPU IPOBEACHHH HECAOKHBIX XUMHYECKAX 3KCIIEPUMEHTOB C
HCIIOAB30BAHIEM AADOPATOPHOIO OOOPYAOBAHUSA U IIPHOOPOB;

0. yMEHHE OKA3bIBATh IIEPBYIO IIOMOIIb IIPH OTPABACHHUAX, OKOTAX H APYIHX TpPaBMaXx,
CBA3AHHBIX C BEIIECTBAMU H AA0OPATOPHBIM OOOPYAOBAHIEM;

7. OBAAACHIE IIPHEMAMH PAOOTH ¢ TH(POPMAIIEH XUMIYECKOTO COAEPKAHNA, ITPEACTABACHHON
B pasHO popme (B BUAE TEKCTA, (POPMYA, IPpadUKOB, TAOAHMYHBIX AAHHBIX, CXeM, poTorpadpuil u Ap.)
8. CO3AAHME OCHOBBI AAfL (DOPMHPOBAHIA HHTEPECA K PACIIIPEHIIO U YTAYOACHUIO XUMIIECKIX
3HAHUI W BBHIOOPAa XHMHH KaK IPO(HABHOIO IIPEAMETA IIPH IIEPEXOAE Ha CTYIIEHb CPEAHETO
(IToAHOrO) 00IIEro 0Opa3oBaHusA, a2 B AAABHEHIIIEM U B KadecTBe cpeprl cBoe IMPOdeCCHOHAABHOIT
ACATEABHOCTH;

9. dopMuIpoBaHIE TIPEACTABACHUIT O 3HAYCHNN XHMIYECKOH HAYKH B PEIIICHIH COBPEMEHHBIX
5KOAOTHYECKUX IIPOOAEM, B TOM YHCAEC B IPEAOTBPAINECHUM TEXHOTEHHBIX M 3KOAOIMYECKUX
KatacTpod.

®opMBI OpraHu3anuy yaeoHoro nmporecca:

* HHAMBHAYAABHEIC;

* IPYIIIOBEIC;

* HOpoHTAABHBIC;

* IIPAKTHYECKUE PAOOTEL;

* AaDOpaTOPHBIE PAOOTEL



®opmer koHTpOoAa 3YH:
* HaDAIOACHIUE;

* Deceaa;

* (PpOHTAABHBIIT OIIPOC;

* KOHTPOABHBIE PaOOTHI;

* TECTUPOBAHILC;

* CAMOCTOATEABHBIE PAOOTHI

OBA3ATEABHBI MUHUMYM COAEPKAHUSA OCHOBHBIX
OBPA30OBATEABHBIX  ITPOI'PAMM 10-11 KAACC
CoaeprkaHHE Pa3ACAOB U TEM yIEOHOTO Kypca

10 xaacc

Tewma 1. IToBTOpenue u yray6aeHue 3HaHU (IIpO(PUABHBIH YPOBEHB)

Amosno-monexysrgproe  yuenme. BermectBa  MOAEGKYAAPHOTO M HEMOAEKYAAPHOIO — CTPOEHUS.
KagecTBeHHBIH U KOAHYECTBEHHBIH COCTAaB BernecTBa. MOAAPHAS M OTHOCHTEABHAS MOACKYASApPHAs
Macchl BerecTBa. MOABHAA AOASA T MACCOBAA AOAA SIACMEHTA B BEINIECTBE.

Cmpoenue amoma. Atomuas opburasp. [IpaBuAa 3aIOAHEHHA SAEKTPOHAMH ATOMHBIX OPOHTAACH.
Basenrnere aaexrponst. Ilepuoamdaeckuii 3akon. POpMyAHpPOBKAa 3aKOHA B CBETE COBPEMEHHBIX
IIPEACTABACHHIT O CTPOEHNH aToMa. VI3MeHeHue CBOMCTB 3AEMEHTOB B X COCAMHEHHH B IIEPHOAAX
U TPYIIITAX.

Xumueckan c6436. DACKTPOOTPHIIATEABHOCTS. BUABI Xumrraeckoii cBasu. Monnas cease. KoBasenTHAA
HEIOASIpHAA M ITOAApHAasA CBA3b. OOMEHHBII M AOHOPHO-AKIICIITOPHBIA MEXaHH3M OOpa3OBaHUSA
KOBAACHTHOM ITOAAPHOM cBA3u. I'eomerprsa MoAekyAsl. Meraaamdeckas cBA3b. BoaopoaHas cBA3b.
ArperaTHple COCTOSHHA BEINECTBA. THIBI KPUCTAAAHMYECKHX PEIIETOK: aTOMHAsf, MOACKyAfpHad,
HMOHHAA, METAAAHYCCKASL.

Pacuenvr no popaynam u ypasrenusam peaxyud. I'azossie 3akonsl. Y pasuenne Kaatfinepona—Menaeaeesa.
3axon ABoraapo. 3akoH 0OOBEMHEIX OTHOIIEHNH. OTHOCHTEABHAA IIAOTHOCTD T'a30B.

Kraccugpurayusn xumuueckux: peakyusi 1o pasAHMYHBIM IIPHU3HAKAM CpaBHEeHHA. VI3meHeHme cremeHH
OKHCACHHA 3AEMEHTOB B COeAMHEHHAX. OKHCAHTEABHO-BOCCTAHOBHTEABHEIE peakiuu. OKucAeHue u
BoccTaHOoBAeHHE. OKHUCAUTEAH M BOCCTaHOBHTEAU. MeTOA sAekTpoHHOrO Oasamca. Ilepmanramar
KAAHSA KAK OKHCAHTEAB.

Basneredimue xaaccer neopeanuyeckusx sempecrns. 1'enermaeckas CBA3b MEKAY KAACCAMH HEOPIaHHYECKHAX
coeanuennii. Peaxknnu nonnoro oomena. I'mapoans. pH cpeasr.

Pacmesoper. CriocoObr BbIpasKeHNA KOAMYECTBEHHOIO COCTAaBaA PACTBOPA: MACCOBAA AOAA (IIPOLICHTHAS
KOHIIEHTpAIuA), MOAApHas KoHIeHTparua. Koasouansre pactopsr. Dddekr Tunaaad. Koaryasius.
Cunepesnc. Kommaekcusie coeaumnenns. CocraB KOMIIAGKCHOIO HOHA: KOMIIAEKCOOOPA30BATEAD,
AmuraHAbL. KoopanHarmonsoe dncao. HoMEHKAATYpa KOMIIACKCHBIX COCAMHEHHH.

AeMoOHCTpaIIm.

1. OOpas1Bl BEIIECTB MOACKYAAPHOIO H HEMOACKYAAPHOIO CTPOCHHA.

2. Bosronxa 1ioaa.

3. OmpeaeAeHIE KHCAOTHOCTH CPEABI IIPH ITOMOITIA HHAHKATOPOB.

4. Ddpdexr Tuaaass.

5. O6pa3oBaHme KOMIIAGKCHBIX COCAMHEHHI IIEPEXOAHBIX MECTAAAOB.

AaGOpaTOPHEIE OIIBITHL

1. Peaknimm moHHOrO OOMEHA.

2. CBoricTBa KOAAOUAHBIX PACTBOPOB.



3. I'mapoAns coaeri.
4. IloaygeHne 1 CBOMICTBA KOMIIACKCHBIX COCAMHEHHII.

Tema 2. OcHOBHBIE ITOHATHA OPrAHUYECKON XUMUHU

Tlpeomem opeanuyecxkoir xumuy. OcOOEHHOCTH OPraHUYECKHX BEIIECTB. 3HAYCHHE OPIAHHYECKOMN
xuMud. [IpuguHbl MHOTOOOpa3nusA OPraHHYECKUX BEINECTB. YTIACPOAHBIH CKEACT, €rO THIIBL
LIMKAMYECKHE, alluKATIeckre. KapOoImKkAmIeckne 1 TeTepOIMKANYIECKIE CKEACTHI. BHABI cBA3ell B
MOAEKYAQX OPTaHHYECKHX BEIIECTB: OAMHAPHBIE, ABOWHBIE, TPOHHEIE. VI3sMeHeHne sHeprum cBA3ei
MEKAY ATOMAMH YIACPOAA IIPU YBEAHYCHHH KPATHOCTU CBA3H. HachlmeHHBIC M HEHACHIIIICHHBIC
COCAMHEHUS.

Duekmponnoe crmpoenne 1 xumuyeckue cea3u anoma yeaepoda. I'mOpuansamus opOUTAACH, €€ THIIBI AAA
OPraHUYECKUX COEAMHEHHIL: sp’, sp’, sp. O6pasoBanue - U M-CBA3EH B MOAEKYAAX OPraHHMYECKUX
COEAMHCHHII.

Ocrosrvire nososcerus cmpykmyprod meopuu opeanuteckux: coedurerus. Xummaeckoe crpoerue. CTpyKkrypHas
dopmyaa. CrpykrypHad © IpPOCTPAHCTBEHHAA wn3oMmepud. l3omepusa YrA€pOAHOIO CKEAETA.
Msomepusa monokennsa. MexkaaccoBad H30MepHA. BHABI  IPOCTPAHCTBEHHOH  H3OMEpPHL
Omnraaeckad msomepud. OITHYECKHE AHTHIIOABL. XHPAABHOCTb. XHPAABHBIE U aXHPaAbHBIE
MOAEKYABL

I'eomerpudeckas m3omepus (nmc-, TpaHc-usomepus). 'omoaormsa. I'omoaorm. I'omoaormgeckas
pasHOCTh. ['oMOAOTIUECKHE PAABIL.

Dnexmponnvre 3¢pgpexmer. CIIOCOOBI 3aIIUCEH peakiuil B opraHmdeckoil xumun. Cxema 1 ypaBHEHUE.
Vcaosus nmposeaerus peakiuii. Kaaccudukarms peakiiuii OpraHImgecKrux BEIIECTB IO CTPYKTYPHOMY
IIPU3HAKY: 3aMEINEHHe, IMPUCOCANHEHNE, oTmieracHre. Mexanusmbl peakiuii. CriocoObl paspeba
CBA3H YITAEPOA-YTAEPOA. CBOOOAHBIEC PAAUKAABL, HYKACO(HUABL U dIACKTPOQHABL

Kaaccugpurayus  opearnuueckux semecms u peaxyust. OCHOBHBIE KAACCHI OPraHHYECKHX COCAMHCHUIL
Kaaccudpukanma OpraHHYecKHX COCAMHEHHH IT0 (PYHKIIMOHAABHBIM IPYIIIAM. DACKTPOHHOC
CTPOCHNE OPraHUYECKHUX BEIEeCTB. B3anmMuoe BAMAHIE aTOMOB M Ipymln aToMOB. VIHAYKTHBHEIT 1
mesomepHbi addekrer. [IpeacraBacHne o pesomamce. HomeHkAaTypa OpraHHYECKHX BEIECTB.
MexAyHapoAHasA (CHCTEMATHYECKAS) HOMEHKAATYPA OPIaHUYECKUX BEINECTB, €€ IIPUHIINIIEL
Parmmonasbnas HomeHKAATypa. OKHCAECHHE H BOCCTAHOBACHHE B OPTAHIMYECKOH XHMUU.
Aemoncrparn. 1. MoAeAn OPraHHYECKHIX MOAEKYA.

[IpakTuaeckas pa60Ta Nel «/3roToBACHHE MOAEAEIT MOAEKYA OPraHUYECKIAX BEIIECTBY

Tema 3. YrAeBOAOPOABI

Aukaner. Crpoerue moaexkyAsr metana. [Touarue o kordopmanmax. OOImas xapaKTepUCTHKA KAACCa,
dusugeckre 1 XUMHYECKHE CBOMCTBA (TOPEHME, KATAAUTHYECKOE OKHCACHUE, 'aAOTCHHPOBAHUE,
HUTPOBAHUE, KPEKUHT, ITUPOAU3). MeXaHU3M PEaKIINH XAOPUPOBAHHUA METaHA. AAKAHBI B IIPHPOAE.
CuHTeTHdIecKHe CIIoCOObI IIOAYICHHSA AAKAHOB. METOABI IIOAYYEHNA AAKAHOB U3 AAKHATAAOI€HHAOB
(peaxuusa Bropia), AexkapOOKCHAMPOBAHIEM COACH KAPOOHOBBIX KHCAOT U 9ACKTPOAH30M PaCTBOPOB
COAEI KApOOHOBHIX KUCAOT. [ IpuMeHeHme aAkaHOB.

Luknoankans:. OOIIas XapakTepUCTHKA KAacca, (PH3MYECKHe CBOICTBA. BuAp nsomepum.
Hanpsxennsle u HEHAIPHKEHHBIE IIMKABL XHMHYECKHE CBOMCTBA IIMKAOIIPOIIaHAa (TOpEHUE,
THAPHPOBAHUE, IIPUCOCANHEHNE I'AAOI€HOB, FAAOTEHOBOAOPOAOB, BOABL) U IINKAOTEKCaHa (TOPEHHE,
XAOpHpPOBaHUE, HUTpOBaHUE). [loAydeHe IUKAOAAKAHOB U3 AAKAHOB U AUTAAOT€HAAKAHOB.
Auxener. Obrag xapakrepuctuka kaacca. CrpoeHHe MOACKYAB oTHAcHA. Pusmdeckume CBOHCTBA
aAkeHOB. I'eomerpmueckas wm3omMeprsa aAKEHOB. XHMHYECKHE CBOMCTBA AAKEHOB. Peaknun
IIPUCOCAMHEHUA 110 KPATHOH CBASH — I'HAPHPOBAHNE, TAAOTCHUPOBAHNE, TMAPOraAOI€HUPOBAHIE,

FI/IApaTaL[I/IH. HpaBI/IAO MapKOBHI/IKOBa Hn Cro O6T)HCH€HI/I€ C TOYKHN SPCHI/IH BACKTpOHHOfI TCOpI/H/I.
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BzaumoaeficTBue aAKeHOB ¢ OPOMOM U XAOPOM B ra3oBoi ¢hase mAau Ha cBeTy. OKHCACHHE AAKEHOB
(ropeHHe, OKHCACHHE KHCAOPOAOM B IIPHUCYTCTBHH XAOPHAA IIAAAAAUA, TIOA ACHCTBHEM cepeOpa,
OKHCACHHE TOPAYHM ITOAKHCACHHBIM PACTBOPOM IIEPMAaHIAaHATA KAAHA, OKHCAeHHE 1o Barmepy).
[Toamvepnsannsa. [loayueHme aAKEHOB H3 aAKAHOB, AAKHATAAOTEHHAOB W AHIAAOICHAAKAHOB.
[IpumeneHue 3THACHA U IIPOIIMACHA.

Auxaduerner. Knaccudpurarma AneHOBBIX yrAeBOAOPOAOB. Compsxennsie AueHbl. Pusmyeckue u
XUMHYECKHE CBOWCTBA AMBHHHAZ M wnsompeHa. 1,2- u 14-npucoeamnenwe. lloammepusarms.
Kayuyku. Byakannsarusa kayaykos. Pesuna u s6onut. Cunres OyraAneHa n3 OyTaHa U 9TAHOAA.
Auxunesr. Obmmas xapaxkrepuctuka. CrpoeHne MOAEKyAB! arietuAcHa. Pusmdeckne m xuMudeckue
CBOMCTBA AAKHHOB. PeakIum  IIPUCOGAMHEHHSA TaAOICHOB, TIaAOTEHOBOAOPOAOB, — BOABIL
I'mapuposanme. Tpumepusanna U AUMEpH3anuA aeTuAcHA. KHCAOTHBIE CBONCTBA AAKHHOB C
KOHIIEBOH TPOMHOH CBA3bIO. AneTHAUABL. OKHCACHHE aAKHMHOB PaCTBOPOM IIEPMAHTAHATA KAAA.
[Ipumenenne amernaena. KapOuaAHBIT MeTOA TOAyYeHHA anetuAeHa. [Inmpoans merama. Curres
AAKHHOB aAKHAHPOBAHUEM aIlCTHAUAOB.

Apenve. Tlonarne o0 apomatmanoctu. IlpaBmao Xroxkkeas. BeH30A — cTpoeHHE MOAEKYABI,
dusnueckue cBorictBa. l'omoaormaeckuii paa OeHzoaa. Vzomepus Au3aMeIieHHBIX OCH30AOB Ha
IIPIMEPE KCHAOAOB. Peakiimm 3amerreHus B OCH30ABHOM fAApE (IaAOT€HHPOBAHHE, HUTPOBAHIE,
aAAKHAIPOBaHUE). Peakimu mprcoeAmHeHnA K OCH30AY (THAPHPOBAHNE, XAOPUPOBAHUE HA CBETY).
Ocobennoctn  xumMuH  aAKHAOeH30A0B. [IpaBmaa opueHTAIIHE 3aMECTHTEAEH B  PEAKIIHAX
samerennd. bpommposanme m HUTpoBaHHE TOAyoAd. OKHCAECHHE AAKHAOEH30AOB PaCcTBOPOM
IIEpMaHTaHATA KAaAHA. |'aAOreHHpOBaHHE aAKHAOEH30AOB B OOKOByIO Itemb. Peaknmsa Bropra—
®urTHra Kak METOA CHHTE3a aAKHAOEH30A0B. CTHPOA KaK IIPHMEP HEIIPEACABHOIO APOMATHIECKOTO
COCAMHEHUS.

IIpupoonese  ucmounuxu yenesodopodos. I1pHUpPOAHBIN ¥ IOHyTHBIH HEMTAHBIE TIa3Bl, HX COCTaB,
ncroap3obanne. Hedprp xak cmecwh yraeBoaopoaos. Ilepsrunas n propranas nepepaborka HedTH.
Pucdopmunr. KameHHBIH yroAs.

I erntemuueckas ceq3e Meancdy pasauunviiu Kiaccamu  Yese6000podos. KadecTBeHHBIE PEAKITUN HA
HEIIPEACABHBIE YTACBOAOPOAEL.

I anoceronpoussodnsie yznes000podos. Peakninu 3aMeIrieHIs raAOr€Ha HA THAPOKCHA, HUTPOIPYIIILY,
npaHorpyiy. AefCTBHE Ha rAAOI€HIIPOU3BOAHBIEC BOAHOTO U CIIHPTOBOIO PACTBOPA IIEAOYM.
CpaBHEHIE PEAKIIHOHHOI CIIOCOOHOCTU aAKHA-, BHHHA-, (PEHUA- H OCH3UATAAOTCHUAOB.
McrioAb3oBaHme TaAOreH IPOU3BOAHEIX B OBITY, TEXHHUKE U B cuHTe3e. [lonATHe o
MAarHIHOPIraHIYECKUX COCANHEHHUAX. [loAydIeHne aAKaHOB BOCCTAHOBACHHIEM

HMOAAAKAHOB HOAOBOAOPOAOM. MarHniopraHm9ecKiue COCAMHCHIA.

AeMoHCTpaIIm.

1. Bpomuposanue rexkcana Ha CBETYy.

2. 'openne merana, 3THACHA, ALIETHACHA.

3. OrHomreHme MeTaHA, 3THACHA, AIleTHACHA M OEH30Aa K PACTBOPAM IIEPMAHIAHATA KAAWA I
OPOMHOIT BOAE.

4. OkucAeHHE TOAYOAA PACTBOPOM IEPMAHTAHATA KAAHA.

5. Tloayuenne sTHACHA PEAKIIUMEH ACTHAPATAIIMM 3TaHOAR, ANETHACHA —THAPOAM3OM KapOMA2
KAaABITHA.

0. IToAygeHne cTHPOAA ACITOANMEPU3AIIUEH TIOAUCTHPOAA U UCIIBITAHIE €I0 OTHOIIECHHA K PACTBOPY
IIEPMAHTAHATA KAAHA.

Aaboparopubie onbrthl. COCTaBACHHE MOACACH MOAEKYA aAKaHOB. COCTABACHHE MOAEACH MOAEKYA

HEIIPEACABHBIX COCAMHEHMII.



[Npaxrugeckasn padora Ne 2 «l[ToayueHne sTHACHA U H3YYCHHE €TI0 CBONCTBY

[Npaxrugeckas pabora Ne 3 «lToayuenne GpomaTanay

Tema 4. KuCAOpPOACOAEPIKAIIIIIE OPTAHUYECKIE COEAMHEHUA

Cnupmer. HomenkaaTypa n msomepusa cruproB. TokcHdeckoe ACHCTBHE Ha OPraHH3M METAHOAL M
sTaHOAd. PU3HYIECKHE CBOMCTBA ITPEACABHBIX OAHOATOMHBIX CIIHPTOB. XHUMHYECKHE CBOMCTBA
CcrupTOB  (KHCAOTHBIE CBOWCTBA, PEAKIIMH 3aMEIICHUA THAPOKCHABHOH TPYIIIEI Ha IAAOICH,
MEKMOAEKYAAPHAA ¥ BHYTPUMOAEKYAAPHAA ACTHAPATAIINSA, OKHICACHHUE, PEAKIIHH YTAEBOAOPOAHOTO
paamukasa). Aakoroaatsl. ['mApoAns, aakuanpoBanne (CHHTE3 IPOCTHIX 9pHupoB 10 BuabAmcony).
[IpOMBIIIIAEHHEII CHHTE3 METaHOAA. MHOroaromMHbIE CIIUPTEL DTHAEGHTAHKOAB W TAUIEPHH, WX
dusugeckne m xummpueckne cBoiictBa. CHHTE3 AHMOKCAaHA M3 ITHACHIAUKOAA. TOKCHYIHOCTD
STHACHTAHKOAA. KadecTBeHHAS peakiius Ha MHOIOATOMHBIE CIIUPTEL [IpocTeie auphr Kak H30MepEL
IIPEACABHBIX OAHOATOMHBIX CHHPTOB. CpaBHeHHE X (DU3NYECKUX U XUMHYECKHX CBOHCTB CO
crmpramu. Peaknus pacimenaeHns IpOCTEX 3(OIPOB HOAOBOAOPOAOM.

Deronrve. Homenkaatypa u msomepus. BsanmuOe BAMAHME IpyIIr aTOMOB Ha IIpuMepe (PeHOAA.
Pusnmyeckne W XUMUYECKHE CBOMCTBA (peHOAa 1 Kpe30AoB. KucaorHble cBOMcTBA (PEHOAOB B
CpaBHEHHH CO coupraMu. Peakimm 3amereHus B OEH30ABHOM KOABIE (FaAOTEHHPOBAHUE,
mntposanne). Oxucaenue dpenoros. KagecrBennrre peakiun Ha peHOA. [Tprmenenne denoAa.
Kapbonunsnese coedurenns. DAeKTpOHHOE CTPOEHHE KAPOOHHABHOM IPYIIBL AABACTHABI M KETOHBI.
Dusmaeckne CBOHCTBA (POPMAABAETHAQ, AIICTAABACIHAZ, alleToHA. [loHATHE O KETO-€HOABHOIT
TAYTOMEPHUH  KAPOOHHMABHBIX  COCAMHEHHH. Peaknmm  IIPHCOGAMHEHHA  BOABL,  CIIHPTOB,
LITAaHOBOAOPOAA U THAPOCYAb(uTa HaTpuA. CpaBHEHHE PEAKIIMOHHOH CIIOCOOHOCTH aABACTHAOB K
KETOHOB B PEAKIINAX IIPHCOCAMHEHHA. Peakimy 3aMerneHns aToMOB BOAOPOAA ITPH -YIAEPOAHOM
arome Ha TrasoreH. lloammepmsamua dopmasbaermaa u  anerasbAeruaa. CHHTE3 cIEpTOB
B3aHMOAECHCTBHEM KAPOOHHUABHBIX COCAUHECHHH ¢ peakTtuBoM I 'puapapa. OkucAeHIE KapOOHUABHBIX
coeannenuii. CpaBHEHHE OKHCACHHA AABACTHAOB M KETOHOB. BoccramoBaeHmE KapOOHHABHBIX
coeAnHeHUI B crupTel. KadecTBeHHBIE PEAKIIMU HA aABACTHAHYIO Ipymmry. Peaknmm aabAOABHO-
KpOTOHOBOH KOHAeHCarmu. Ocobernoctu popmasbaerupa. Peakrmsa popmasbaeruaa ¢ PeHOAOM.
Kapbonossie  xucnomvr. DAeKTpOHHOE CTPOCHHE KapOOKCHABHON IPyHIbL |'OMOAOrHYECKHI PAA
ITPEACABHBIX OAHOOCHOBHBEIX KAPOOHOBBIX KHCAOT. Pu3mdyeckue CBOMCTBA KAPOOHOBBIX KHCAOT Ha
IIpUMEpPEe MYPaBbUHOM, YKCYCHOI, IIPOIIMOHOBOM, ITaABMHTHHOBOM M CTEAPHMHOBOM KHCAOT.
XuMmudgeckne CBOHCTBA KapOOHOBEIX KHCAOT. KucaoTHble CBOMCTBA (M3MEHEHHE OKPACKH
MHAHKATOPOB, PEAKIIUN C AKTUBHBIMU METAAAAMH, OCHOBHBIMIA OKCHAAMH, OCHOBAHHUAMH, COAAMH).
M3smenenue cHABI KAPOOHOBBIX KHCAOT IIPH BBEACHHUU AOHOPHBIX H aAKIEIITOPHBIX 3aMECTHTEACH.
BzaumoaeficTBue kKapOOHOBEIX KHCAOT CO crupTamu (peakmus stepudukanun). I'arorenuposanme
KapOOHOBBIX KHCAOT B OOKOByIO Imemb. (OCOOEHHOCTH MypaBbHUHOW KHCAOTHL BaxHelme
ITPEACTABUTEAN KAACCA KAPOOHOBBIX KHCAOT M UX IpuMeHeHne. [ToAyaenne MypaBbHHON M YKCYCHOM
KHCAOT B IIPOMBIIIACHHOCTH. Bpicmme kapOoHoBbie KucAoTeL IllaBeaeBasg KuCAOTA  Kak
IIPEACTABUTEAD AMKAPOOHOBHIX KHCAOT. IIpeAcTaBAeHmE O HENPEACABHBIX M APOMATHYECKHX
kucAoTax. OCOOEHHOCTH UX CTPOEHUA U CBOMCTB. 3HAYEHNE KAPOOHOBBIX KHCAOT.

Dynxyuornansise npoussodisie Kapborossrx xuctom. I1oAyaeHne XAOPAHIHAPHUAOB U AHTHAPHUAOB KHUCAOT,
nx ruapoans. IlToayuenme cAOKHBIX 3(PHPOB € MCIOAB3OBAHUEM XAOPAHTHAPHAOB W aHTHAPHAOB
KuCAOT. CAokHBIE 9(PHUPBI KaK H30MEPHI KAPOOHOBBIX KUCAOT. CpaBHeHHE (DU3UYECKUX CBOWCTB U
PEAKIIHMOHHON CIIOCOOHOCTH CAOKHBEIX 3(DHPOB U H30MEPHBIX HM KapOOHOBBIX KHCAOT. ['mApoAmns
crokHbIX 9pupoB. CurTes CAOKHBIX 3pupoB peHoroB. Cromrse IPUups! HEOPTAHMIECKUX KHCAOT.

Hurporaumepun. Amuast. Coan KapOOHOBEIX KHCAOT, UX TEPMUYECKOE PA3AOKEHHUE B IIPUCYTCTBUH
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meroun. CHHTE3 KapOOHHABHBIX COCAHMHEHHN PA3AOKEHHEM KAaABIIHEBBIX COACH KapOOHOBBIX
KHCAOT.

AeMoOHCTpAINN.

. BaaumoaetictBue HaTpHUA € 3TAHOAOM.

. OKucAeHne 3TaHOAQ OKCHAOM MEAH.

. 'openne stanoAa.

. BaaumoaetictBue TpeT-OyTHAOBOIO CIHPTA C COAAHOI KHCAOTOM.

. Kauecrsennas peakiiusa Ha MHOTOATOMHBIE CITUPTBHL.

. Kagecrsennsie peakium Ha PEHOAEL

. OmpeaeAeHmE AABAECTHAOB IIPH IIOMOIIU KAYECTBEHHBIX PEAKITHH.

. Oxucaenune AABPACTHUAOB HepMaHFaHaTOM KaAMs.

NoTNC- TG I NS Y U G NG RN

. IToAygenne cAOKHBIX 3(PUPOB.

AaGopaTOpHBIE OIBITEL

5. CBOMCTBA THAOBOTO CIIUPTA.
6. CBOMCTBA TAUIIEPHHA.

7. CpotictBa peHOAA.

8. CporictBa popMaAnHa.

9. CBolicTBA YKCYCHOIT KHUCAOTBHI.
10. Coan kKapOOHOBBIX KHCAOT.

[paxrugeckas pabora Ne 4. [Toayaenue arnerona.

Ipaxrugeckas padbora Ne 5. [ToaydeHne ykCyCHOM KUCAOTHI U H3YIECHUE €€ CBOHCTB

[paxrigeckas padora Ne 6. CunTres stmaaneTaTa

Tema 5. A3oT- U cepocoaeprKaIe COCAMHEHUA

Humpocoeournenus.  DaexrporHoe crpoenne HuTporpymmbsl. [loAydeHme HHTPOCOCAHMHEHHIL.
Bsprisuarere Berectsa.

Amunes. Isomepus amunos. [lepBuansre, Bropuynee u TpetudHble amuabl. Prsmdeckue cBOMCTBA
IIPOCTEHINNX ~aMHHOB. AMHHBI KaK opranmdeckue ocHoBauwmA. CoOAM  aAKHMAAMMOHDA.
AAKIAHpPOBAHHE H AIMAHPOBAHME aMHHOB. Peaknum aMHHOB C a30THCTOH KHCAOTOH.
Apomarmdeckue aMuHBL AHHAWH. B3anMHOE BAMAHHE TPYII aTOMOB B MOAEKYAC AHHAMHA.
XyMuYecKkre CBOMCTBA aHUAMHA (OCHOBHBIE CBOICTBA, PEAKIIHMH 3aMEIIEHUA B APOMATHYECKOE AAPO,
OKHCAEHHE, AITUAHPOBAHUE).

Auwasocoeournenus. TloaydeHne aMHHOB W3 CIIUPTOB W Humpocoedurenusi. IlpumeneHne aHHAMHA.
Cepoopearuueckue coedunernus. IlpeacraBAeHIE O CEPOOPraHHYECKUX COeAnHeHHAX. OCOOEHHOCTH HX
CTPOEHUSA U CBOMCTB. 3HAYEHUE CEPOOPIaHUIECKIX COEANMHEHHUI.

Iemepoyurner. @ypan u IUPPOA KaK IIPEACTABHTEAH IIATHYACHHBIX I'€TEPOLUKAOB. DACKTPOHHOE
CTPOEHHE MOAEKYABI muppoasa. Kucaorsie cBoiictBa muppoasa. [IupumANH Kak IIPEACTABHTEAD
IITECTHYACHHBIX TETEPOITUKAOB. DAEKTPOHHOE CTPOEHNE MOAEKYABI TUPUANHA. OCHOBHBIE CBOMICTBA
IIIPUAUHA, PEAKINN 3aMEIICHUA € apomaTHdeckum sApom. [lpeacraBaeHme 00 HMHAA30AE,
IIIPUAHUHE, ITyPHHE, IIYPHHOBBIX U ITHPUMHANHOBBIX OCHOBAHHUAX.

AemMoHCTpaIIUN.

1. OcuoBHBIE CBOMCTBA AMHHOB.

2. KauecTBeHHBIE pEAKIINH HA AHUAWH.

3. AHUANHOBBIE KPACHTEAM.

4. OOPpa3LBI FETEPOINKAMYECKAX COCAMHECHUI.

Tema 6. Buorormuecku aKTUBHBIE BCIIICCTBA
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2Kupsr xax caoxubIE 3(DUPHI TAUIEPUHA U BBICIINX KapPOOHOBBIX KHUCAOT. OMBIAGHHE KHPOB.
I'maporennsarus xKupoB. MBIAa KAK COAM BBICIIINX KAPOOHOBBEIX KHCAOT.

Veneg00s1. Mono- u aucaxapuast. PyHkimn yraeBoAos. buorormgeckas poas yraeBoaos. I'arokoza —
dusnueckue cBONCTBA, AMHEIHAA U IIUKAHIECKasd (DOPMBL. Peakiiu rAroKo3bl (OKHCACHHE a30THON
KHCAOTOH, BOCCTAHOBAGHHE B IIIECTHATOMHBIM CIIUPT), KAYECTBEHHBIC PEAKIIMH Ha TAIOKO3Y.
bpoxenne rarokoser. @pykrosa kak H30Mep TAIOKO3bL Prbosa m Aezokcumpudosa. Ilomsarme o
I'AMKO3HAAX.

Auwcaxapuder. Caxaposza Kak IIPEACTABUTEAb HEBOCCTAHABAHMBAIOIIUX AHMCaXapuAOB. MaapTo3a n
AAKTO3a, IIeAA0DmO3a. I'mapoans Ancaxapuaos. [Toayuenue caxapa u3 caxapHOI CBEKAHI.
Tonucaxapudw:. Kpaxman, ramxoreH, reasrorosa. Kadecrennas peaknnsa Ha Kpaxmaa. ['mapoans
ITOAMCAXAPHAOB.

Hyxaeunossie kucaomer. Hykaeosuapr. Hykaeoruapr. HykaemHOBE KHCAOTEI KaK IIPUPOAHBIE ITOAHMEPHI.
Crpoenne AHK 1 PHK. I'mApPOAH3 HYKACHHOBBIX KHCAOT.

Amunoxucaomer kax amoreprsie coeaumrenns. Peakiuu ¢ kucaotamu u ocHoBaHuAME. OOpazoBaHme
CAOXKHBIX acpHPOB. [Terrruapt. [lerrrnanas cBA3b. AMHAHBIN XapakTep IENTUAHOM CBA3H. I'mApoAns
rrenrTuAoB. beakn. [leppranas, BropudHas 1 TpETHYHAA CTPYKTYPE OeAKOB. KavecTBeHHbIE peakinm
Ha OCAKH.

AemMoHcCTpaIn.

1. PacTBOpHMOCTB yTAEBOAOB B BOAE U 9TAHOAE.

2. KauecTBeHHBIE PEAKIIIH HA TAFOKO3Y.

3. OOpasIEl AMHHOKHCAOT.

Aaboparopusie omprtel. 11. Cpoticta rarokossl. 12. LIBeTHble peakiinm OEAKOB.
[pakruaeckas padota Ne 7 «I'mapoans kpaxmasa»

[Mpaxrugeckasn padora Ne 8 «MaeHTHPUKAIIUA OPraHUYIECKIX COCAMHCHIID

Tema 7. Cunrernueckue BBICOKOMOAEKYAAPHBIE COCAMHEHWA

Tonamue o swicoxomonexyagpusix  sempecmsax. Iloanmepnsanua M ITOAMKOHACHCAITAA KAK METOABI
CO3AAHUA TTOAUMEPOB. DAacToMeprl. [Ipupoansrit m cuHTeTHYecKnil Kaydyk. CorroAmmepusanys.
CoBpeMeHHBIE ITAACTUKH  (IIOAMSTHACH, IOAHUIPOIINACH, IIOAHCTHPOA, ITOAUBHHHUAXAOPHA,
dropornact, moAHsTHACHTEPEMTAAAT, AKPUA-OYTAAHCH-CTUPOABHBIH ITAACTHK, TOAUKAPOOHATEI).
ITpupoanbIe 1 cHHTETHYECKHE BOAOKHA (0030D).

Aemoncrparmu. 1. OOpasmsr  maactukoB. 2. Koaaekmua Boaokon. 3. IloankomaeHcarus
STUACHTAHKOAS C TepedTAAEBOI KHCAOTOM.

Aabopartopueie omprrel. 13. OTHOIICHHE CHHTETHIECKIX BOAOKOH K PACTBOPAM KHUCAOT U ITIEAOYCH.

[paxrugeckasd padbora Ne 9 «PacriosuaBanme mmaacTmMace

[pakrmaeckas padora Ne 10 «PacriosnaBanne BOAOKOH»

11 xaacc
Tema 1. Hemeraaanl

Kaaccupuxayusn — neopeanuveckux  seupecnrs. DACMEHTBI METAAABL X HEMETAAABI M HX IIOAOKCHHUE B
[Teproamaeckoi cucreme.

Bodopoo. Iloaygenne, busmdaeckne ¥ XUMIYECKAE CBONCTBA (PEAKITHH C METAAAAME H HEMETAAAAMH,
BOCCTAHOBACHHUE OKCHAOB U COAeH). ['mApuAbL. TOIIAUBHEIC 9ACMEHTHI.

I'anoeenss. OOmasa xapakrepuctuka mOArpymmsl. Pusmdeckne CBONHCTBA IPOCTBIX  BEIIECTB.
3aKOHOMEPHOCTH HM3MEHEHHA OKHCAUTEABHON AaKTHBHOCTH TIAAOI€HOB B COOTBETCTBHH C UX
IIOAO’KEHHEM B IIEPHOAHYECKON TaOAmie. [TOpSAOK BEITECHEHHA TIAaAOI€HOB H3 PacTBOPOB
rasoreHnAoB. Ocobennoctn xumun ¢dropa. XAOp — IIOAYYEHHE B IIPOMBIIIACHHOCTH H

Aa60paTOpI/II/I, peakmumu € MCETAAAAMHE H HEMCTAAAAMIL. BSQHMOACﬁCTBHC XAOpa C BOAOfI n
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pactBopamu reAodeii. Kucropoansie coearreHns xAopa. [ MITOXAOPHTEL, XAOPAT U IEPXAOPATEL KaK
THIHYHbIE OKHCAnTeAH. OcobeHHOCTH XMMHH Opoma U moAad. KadecTBeHHas peakuusa Ha HOA.
I"'aAOTEHOBOAOPOABI — ITOAYYIECHHE, KHCAOTHBIE H BOCCTAHOBUTEABHBIE CBOMCTBA. COAAHAA KHICAOTA
u ee coan. KagecTBeHHBIE PEAKITNN HA TAAOTCHUIA-MOHBL

Xanskozersr. OOIIas XapaKTePUCTHKA TOATPyIel. Pusmdeckue CBOWCTBA HPOCTHIX BerectB. O30H
KaK aAAOTPOITHAA MOAUHKAITIA KHCAOPOAA. IToaydaenne ozona. O30H kak okncanTeAs. [losurusras
1 HEraTHBHAA POAb O30HA B OKpyuxaroreil cpeae. CpaBHEHIE CBOMCTB O30HA M KHCAOPOAA. Boaa n
IIEPOKCHA BOAOPOAA KaK BOAOPOAHBIE COCAMHEHUA KHCAOPOAA — CpaBHEHHE CBOICTB. [lepoxcua
BOAOPOAQ KaK OKHCAUTEAD I BOCCTAHOBHUTEAD. [ IepOKCHABI METaAAOB.

Cepa. Aanotporud ceprl. PU3mdaeckre I XUMIYECKHE CBOIMCTBA CEPHI (B3aAUMOACHCTBHE C METAAAAMM,
KHCAOPOAOM, BOAOPOAOM, PACTBOPAMH INEAOYCEH, KHCAOTAMH-OKucAanTeAamu). CepoBoaopos —
IIOAYYIECHHE, KHCAOTHBIC U BOCCTaHOBHTEAbHBIE CBOMCTBA. Cyabpuapr. CepHHCTBII ra3 Kak
KHCAOTHEII OKCHA. OKHCAUTEABHBIE U BOCCTAHOBHTEABHEIE CBOMCTBA CepHHCTOrO rasa. [loayuenme
CEPHUCTOIO ra3a B IIPOMBIIIACHHOCTH 1 Aabopatopun. CepHucras xucaota u ee corn. CepHeril
aaruApuA. Cepras xkucaora. CBOMCTBA KOHIICHTPHPOBAHHON U Pa30aBACHHON CEPHOH KHCAOTHL
AeficTBre KOHIIEHTPUPOBAHHOHN CEPHON KHCAOTBI HA Caxap, METAAABL, HEMETAAABL, CYAB(HUABL
Tepmudeckas ycTORIHBOCTD CyAbdaToB. KadecTBeHHAA peakiiud Ha CEPHYIO KHCAOTY U €€ COAH.
TrocepHas KHCAOTA 1 THOCYAB(ATEL

Asom u ezo coedurenus. DaeMeHTBI TOArPYIIIEL 230Ta. OOIIasd XapaKkTepUCTHKA TOArpyIbl. Pusmaeckue
cBoricTBa 1pocThX BernecTs. CtpoeHne MOAeKkyAbl a3ora. Pusmueckne M XHMHYECKHE CBOHCTBA
asora. Iloayduenme asora B mpoMbImACHHOCTH u AabOopatopun. Hurpmas. Ammmak — ero
ITOAyYeHHE, (pU3HYeckne W XHMHYecKHe cBoHcTBa. (OCHOBHBIE CBOMCTBA BOAHBEIX PacTBOPOB
amvuaka. Coam ammonms. IloBeaeHme coAeli aMMOHHA IIpHM  HarpeBaHMH. AMMHAaK Kak
BOCCTaHOBHTEAD. [ Ipumenenne ammuaxa. OKCHABI 230Ta, UX HOAyYeHHE U cBoiicTBa. OKcma azora(l).
Oxucaenne okcuaa asora (II) kucaopoarom. Aumepusarus okcnaa asora (IV). Asorucras kucaora u
ee coan. HuTpuTel Kak OKHCAMTEAM M BOCCTAHOBHTEAW. A30THAA KHCAOTA — (PH3UYECKHE U
XUMHYECKHE CBOMCTBA, IOAydeHme. OTHOIIEHHE a30THOM KHCAOTBI K METAAAAM H HEMETAAAAM.
3aBUCHMOCTD IIPOAYKTA BOCCTAHOBACHHA Aa30THOH KHCAOTBI OT aKTHBHOCTH METaAAd U
KOHIICHTPAITIH KHCAOTEL TepMmdeckas yCTONIUBOCTD HUTPATOB.

Docgpop u ezo coedunenusn. Anrorpormsa docdopa. Xumugeckue corictBa docdopa (peaknuu ¢
KHCAOPOAOM, TaAOTCHAMH, METAAAAMH, CAOKHBIMH BCIIECTBAMH-OKHCAHTEAAMHE, IIEAOYAMI).
[Toayaenne wu npumenenne docdopa. Pocdopueii anrmapua.  Oprodocdopras u
meradpocopHad kucAOTH 1 uX coan. KadectBenHasd peakiusa Ha oprodocdartsl. Pasaoxenme
oprocdocdoproii kucaotel. [Tupodocdopran kucarora u mupodocdarer. Pochuarr. Pocdum.
Xaopuasl pocopa. Oxcua docdopa (I1I), bocdhopucras kucaora u ee coan.

Venepoo. Annorporus yraepoaa. CpaBaeHne crpoeHus u cBoicts rpacdura u aamaza. Pyasepen xak
HOBasA MOAEKyAfpHad popma yraepoaa. I'padper kak MoHOCAOMN rpacduTa. YIrACpOAHBIE HAHOTPYOKH.
Vroab. AKTHBHPOBAHHBEIN YroAb. AacopObius. Xummdeckue cBorcta yrad. Kapomasr. I'mapoans
KapOMAA KaAbIIUA U KapOuaa aAromMuHuA. KapOHABI IIEPEXOAHBIX METAAAOB KaK CBEPXIIPOYHBIC
matepraAbl. OKCHABI yraepoAa. OOpa3oBaHue yrapHOIO ra3a IIPU HEIIOAHOM CTOPAHHH JIAfl. YTOAD
1 yrapHBIH ra3 Kak BoccTaHOBHTeAW. Peaknms yrapHOTro rasa c pacmaaBamu Imesoder. CuHres
dOpMHATOB U OKCAAATOB. YTACKHCABIN Ia3. YTOABHAS KHCAOTA U €e COAH. [loBeaeHME CpeAHHX U
KHCABIX KAPOOHATOB IIPU HATPEBAHU.

Kpermnui. CotictBa mmpoctoro Berecta. Peaknnum ¢ XAOPOM, KHCAOPOAOM, PACTBOPAMH IIIEAOUEH.
OxcuA KpeMHHA B IPHPOAE U TexHHKe. KpeMHHeBbIe KHCAOTHI I X COAH. I'MADOAM3 CHAHKATOB.

Curan — BOAOPOAHOC COCAMHCHHC KPCMHUS.
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Bop. Oxcua 60pa. bopras kucaora u ee coan. bypa.

Aemvomncrpanmu. 1. I'openne Boasopoaa. 2. [Toayuenue xaopa (omsrr B mpodupke). 3. Ombrtsl ¢
OpOMHOIT BOAOH. 4. OKHCANTEABHBIEC CBOHCTBA PacTBOpa rHIIOXAOpUTa Hatpus. 5. [TaaBAeHmE ceper.
6. 'openne cepnr B kucaopoae. 7. Baanmoaerictsue xeaesa ¢ cepoit. 8. 'operne cepoBoaopoaa. 9.
Ocamaenue cyapduaos. 10. CporictBa ceprucroro rasa. 11. AelicTBre KOHIIEHTPHPOBAHHOI CEPHOIT
KHICAOTHI Ha MEAB 1 caxaposy. 12. PactBopenne ammmaka B BoAe. 13. OcHOBHBIE CBOMCTBA pacTBOpa
amvmaka. 14. Karaamtmaeckoe oxmcaenme ammmaka. 15. Iloayuenwme okcmaa asora (II) m ero
OKHCACHHE Ha BO3Ayxe. 106. AefictBue a30THON KHCAOTBHI Ha MeAb. 17. T'openme docdopa B
kucAaopoae. 18. Ilpesparmenne kpacuoro docdopa B OeArlii n ero cpedeHume B TemHoTe. 19.
BzanmoaeiictBue dpocdoproro anruapuaa ¢ Boaoit. 20. OOpasusr rpacdura, aamasa, kpemuus. 21.
I'openmne yraproro rasa. 22. Tyrrenne maaMeHu yrAeKUCABIM TasoM. 23. Pasaoxkenne mpamopa.

Aabopartopueie ombrrer. 1. [Toayuenue Boaopoaa.2. IloaydeHne xAopa U HM3y9eHHE €r0 CBOICTB.

3.0O3HaKOMACHHE CO CBOMCTBAMHU XAOPCOAEpKAaInxX oroeanBareacit. 4. CporictBa OpoMa, HOAA U UX
coaeil. 5. FIzyuenue cBOICTB CEpHON KHCAOTH U €€ coAei. 6. V3ydgenne cBOMCTB BOAHOTO pacTBOpa
ammmuaka. 7. CBorictBa coaet ammonud. 8. KadectBennas peaxnns Ha kapOoHat-uoH. 9. Vcnbrranme
pactBOpa cuAnkara HaTpus nHAHKaTOpoM. 10. O3HaKOMAEHHE C 0OPA3IIAMU IIPUPOAHBIX CHAUKATOB.

[paxrugeckas pabora Ne 1. DxcriepruMeHTAABHOE PEIIEHHUE 33AaY 110 TeMe: «[ aAoreHsn

[paxrugeckas pabora Ne 2. DKCIIEpHUMEHTAABHOE PEIICHHUE 33AAY 11O TeME: «XaABKOICHBD)

[paxrugeckas padbora Ne 3. [Toayuenne amMMpaka 1 H3y9eHHE €TI0 CBOMCTB.

[paxrigeckas pabora Ne4. DKCIIepUMEHTAABHOE PEIIEHHE 33Aa9 110 TeMe: «DAEMEHTBI ITOATPYIIITED

a30Ta»

Tema 2. Metaaast Obwuii 0630p anemerimos—amemannos. CBORCTBA IIPOCTBIX BEIIECTB-METAAAOB.
Meranamgeckne kpucrassmdeckue pemrerkn. CriaaBpl. XapaKTepPHUCTHKA HANOOAEE H3BECTHBIX
crraBoB. [ToAydenre u mprMeHEHIE METAAAOB.

I enourvre memansvi— oOIMAA XapAKTEPUCTHKA ITOATPYIIITEL, XAPAKTEPHBIE PEAKITHH HATPHA 1 KAAUA.
CpolicTBa IIEAOYHBIX MeTAaAAOB. Iloaydenme meaounbx mertasroB. Copaa M eAKmid HaTp —
BA/KHEHIIINE COCAMHEHUA HATPHUA. DepmAAmil, MarHmi, IEeAOYHO3EMEABHBIE METAAABL. Maramii u
KAaABIIHH, UX OOIas XapaKTEPHUCTHKA Ha OCHOBE ITOAOKEHHA B | leproAndecko cucreme sAeMEHTOB
A. V. MenaeaeeBa u crpoenns atomoB. [loaydenwme, prsmdeckme u XHMHYECKHE CBOMCTBA,
IIPUMEHEHHUE MAarHUA, KAABIIUA U UX COCAHHEHNN. AM(POTEPHOCTh OKCHAA U THAPOKCHAL OCPHAAHSL.
Kecrkocte BOABI 1 crmocoOer ee  ycrpameHus. OKpacka IIAAMEHH COAfIMU  IIEAOYHBIX U
IEAOYHO3EMEABHBIX METAAAOB.

Anwmunui. PacpocTpaHEHHOCTD B IIPUPOAE, (PU3HUECKIE U XUMIYECKIE CBOMCTBA (OTHOIIICHHE K
KHCAOPOAY, TAaAOTEHAM, PACTBOPAM KHCAOT H INEAOYEH, aAroMoTepMus). AM(POTEPHOCTh OKCHAA U
ruapokcraa asromuandA. Coanm asromuuns. [ToaHoe pasaoxeHHe BOAOW COAEH AAFOMHHHA CO
CAQOBIMH ABYXOCHOBHBIMH KHCAOTaMH. AAFOMHHATBE B TBEPAOM BHAC M B pactBope. IIpumenenme
arromnunsa. COeAMHEHNA AAFOMUHUA B HU3IIUX CTEIICHAX OKICACHUA.

Ou060 u céurey. Pusmdaeckue W XUMHYIECKAE CBOHCTBA (PEAKIIMU C KHCAOPOAOM, KHCAOTAMH),
npumenenue. Coan oaosa (II) u cpunria (II). CBHHIIOBBIH aKKyMyAATOP.

Memannvr noboursix nodepynn. OcOOEHHOCTH CTPOECHUA ATOMOB IIEPEXOAHBIX METAAAOB.

Xpom. Pusmaeckne CBOMCTBA, XUMHYECKAE CBOMCTBA (OTHOIIEHHE K BOAAHOMY IIApy, KHCAOPOAY,
XAOPY, PACTBOPAM KHCAOT). FI3MeHeHe OKNCANTEABHO-BOCCTAHOBUTEABHBIX H KHCAOTHO-OCHOBHEBIX
CBOICTB OKCHAOB U THAPOKCHAOB XPOMa C POCTOM CTEIICHH OKHCACHHA. AMGOTEpHBIE CBOMCTBA
okcruaa u ruapokcuaa xpoma (III). Okucaenne coaeit xpoma (III) B xpomarer. Baaummsie mepexoAsr

XpOMATOB H AUXPOMATOB. XPOMATH M AUXPOMATHI KAK OKHCAUTECAH.
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Mapeaney — Ppusudgeckre 1 XUMIYECKHE CBOHCTBA (OTHOIIEHHE K KHCAOPOAY, XAOPY, PacTBOpam
kucAoT). Oxcna mapranna (IV) kak okucanteAs n kataansarop. [ lepmaHraHaT KAAUA KAk OKHCAUTEAD.
Mawnranar (VI) kaaus 1 ero cBOMCTBA.

7Keneso. Haxoxaenue B mpupoae. 3HadeHNE KeAe3a AASl OpraHu3ma geaoseka. Pusmdeckue cBOMCTBA
xeae3a. CIIAABBI 7KeA€32 C  YIAEPOAOM. XHMHYECKHE CBONMCTBA KeAe3a (B3aMMOAEHCTBHE C
KHCAOPOAOM, XAOPOM, CEPOMH, YIA€M, KHCAOTAMH, pacTBOpamu coAeii). CpaBHEHHE KHCAOTHO-
OCHOBHBIX U OKHCAHUTEABHO-BOCCTAHOBHTEABHBIX CBOICTB IHAPOKCHAA keAe3a (II) m rmapoxcmaa
axeaesa (III). Coan xenesa (II) m:xeaesa (II). MeToasr mepeBoaa coaeit xeaesa (1) B

coan xkeaesa (III) u obparro. OKkucAnTEABHBIE CBOMCTBA coeanHeHmH xeaeza (III) B peaknmsax c
BOCCTAHOBHTEAAMH (HOAHAOM, MEABIO). L lmaHmAHbIE KOMITAEKCH keAe3a. KauecTBeHHBIE peakIny Ha
nonsr xeaesza (II) m (111).

Mede. Haxoxaerme B npupose. Pusmdyeckme n XHUMHYECKHE CBONCTBA (B3aHMMOAEHCTBHE C
KHCAOPOAOM, XAOPOM, cepoi, kucaotamu-okucaureaamu). Coanm meanm (II). Meansiit kymopoc.
Ammvnaxatel MeAn (I) n mean (II). [Toayuerue okcraa meau (I) BocCTaHOBAGHIEM THAPOKCHAA MEAHT
(II) rarOoKO301H.

Cepedpo. Pusndaeckue M XHMHYECKHE CBOMCTBA (B3AMMOACHCTBHE C CEPOM, XAOPOM, KHCAOTAMU-
oxucanTeAamn). OcaKACHIE OKCHAA CepeOpa IPH ACHCTBUH IIEAOYH HA COAU cepeOpa. AMMHUAKATEL
cepeOpa Kak okucAuTeAn. KadecTBeHHas peakius Ha HOHBI cepedpa.

Sos0mo. Pusmdeckre M XUMHYECKHE CBOMCTBA (B3AMMOAEHCTBHE C XAOPOM, IIAPCKOH BOAKOID.
Cr1ocoOBI BBIACACHHSA 30A0TA U3 30AOTOHOCHOM ITOPOABL.

Lunx. Puszmaeckue 1 XUMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE C TAaAOI€HAMHU, KHCAOPOAOM, CEPOM,
PACTBOPAMH KHCAOT U IIEAOYEH). AM(OTEPHOCTh OKCHAQ H THAPOKCHAA LIMHKA.

Prnzymee. TlpeacraBAeHIE O CBOIICTBAX PTYTH H €€ COCAMHCHHUSAX.

Aemvoncrparmn. 1. Koaaeknma merasros. 2. Koaaeknma mumuepasroB um pya. 3. Koaaexrus
«Aarompanity. 4. Koaaexnusa «Keaezo u ero craase» 5. BsammoaerictBue HaTpus ¢ BOAOI. 0.
OxpammBaHue IIAAMEHH COAAMH ITIEAOYHBIX U ITTEAOYHO3EMEABHBIX METAAAOB. 7. BaanmoaeiictBue
kaAbpuA ¢ BOAOH. 8. IlaaBaenme asromuunsa. 9. BszanmoaericrBue aaromuupsa co meaousro. 10.
BzaumoaeficTBue xpoMa ¢ COAAHOH KHCAOTOI Oe3 aoctyma Bosayxa. 11. OcakaeHHE THAPOKCHAA
xpoma (III) m okmcAaeHHME €ro IIEPOKCHAOM BOAOpPOAa. 12. BsammmBIE ITEpeXOABI XpPOMATOB U
anxpomatos. 13. Pazaomenne auxpomara ammonus. 14. Aaromorepmus. 15. OcakAeHIE THAPOKCHAA

xeaesa (III) u okucaenue ero Ha Bosayxe. 16. Beiaeaenmne cepebpa 13 ero coAeii ACHCTBHEM MEAH.

Aaboparopubie omprtel. 11. OkpammBanne IAAMEHH COCAMHEHUAMH IIEAOYHBIX METAAAOB. 12.
OsHaKOMAEHHE C MUHEPAAAMH U BAKHEHIITIMHA COEAMHEHUAMH IIIEAOYHBIX MeTaAAOB. 13. CpolicTpa
COCAMHEHHI ITEAOYHBIX METaAAOB. 14. OxpalnmmBaHHE ITAAMEHH COASIMHA IEAOYHO3EMEABHBIX
meTaAAoB. 15. CpolictBa marama u ero coeamdeHuii. 16. CBoiicTBa COEAMHEHHUH KAABIIHAL.
17.2Kectkocts BoABL. 18. CpoiictBa aatomuuusa 19. CsolictBa coeannenuii aaromuausa 20. CoiicTsa
OAOBa, CBHHIIA 1 UX coeannennit. 21. CBoiicTBa COEAMHEHHUIT XpOMa.

22. CporicTBa Maprafiia u ero coeAnneHuni. 23. MsyueHnne MHHEPAAOB KeA€3a.

24. CporicrBa Keaesa. 25. CBoiicTBa Mean, ee cAaBOB U coeanHeHnil. 26. CBOMCTBA IIMHKA U €0
COCAUHCHUIM,

[paxrigeckas pabora Neb. DKCIIEPHMEHTAABHOE PEIICHHE 3aAad IT0 TeMe: «MeTaAABl rAaBHBIX

THOATPYIIID)

Ipaxrugeckasd pabora Ne 6. [Toaygenne MeAHOTO Kyropoca

[paxrugeckas pabora Ne 7. DKCIIEPHMEHTAABHOE PEIIEHUE 3aAad 1O TeMme: «MeTaaAbl TOOOYHBIX

THOATPYIIID)

Tema 3. CrpoeHHe aToMa M BEIIECTBA

15



Cmpoenue amoma. Hykamapl. Vlzoronsl. THIBI paAHOAKTHBHOIO pacmasd. TepMOSACpPHBIN CHHTES.
IToaygenne HOBBIX 3AeMeHTOB. Slaepubre peakimn. CTpoeHHE AEKTPOHHBIX ODOAOYEK ATOMOB.
IIpeacraBaerue o kBaHTOBON MexaHmke. KBantoBble ymcaa. Atomuble opOmTasu. Pasmyc atoma.
DAEKTPOOTPHUIIATEABHOCTb.

Xumuyeckas 636, BUABI xumMmraeckoi cBsisu. KoBaAeHTHAsA CBA3b 1 €€ XapaKTEPUCTHKH (AAMHA CBA3M,
IIOASIPHOCTD, ITOAAPHU3YEMOCTD, KpaTHOCTD cBA3N). Mlonnas ca3b. MeTaaAnmdeckas CBA3b.

Cmpoenue meeposrx men. Kpucraaamaeckue u amopdHele TeAd. THIIBI KPHCTAAAMYECKAX PEIIETOK
METAAAOB M HOHHBIX COEAMHEHHH. MeKMOAEKYAIPHBIE B3aNMOAEHCTBIA. BoAOpOAHAsA CBA3D.
Aemoncrparmn. 1. Kpucraaanmaeckne pererkn. 2. MoOAeA MOAEKYA.

[paxrugeckas pabora Ne 8. [Toayuenne coan Mopa

Tema 4. XuMuueCcKre peakiuu

Tennosoii sgpgexm xumuueckon peaxyun. DHAOTEPMUUECKUE 1 dK30TepMudeckne peakiuu. 3akoH ['ecca.

Ternora oOpaszoBanus Berrectsa. DHeprus casu. [lonarue ob surasbmun. [lonsarue 06 suTponn.
Bropotii 3akon tepmoanHamuku. DHeprusa ['mbOca M KpHTEPHH CaMOIIPOU3BOABHOCTH XUMHYECKON
peaKIIm.

Cropocms xumueckux peaxyuil i €€ 3aBUCUMOCTD OT IIPUPOABI PEATHPYIOIINX BEIECTB, KOHIICHTPAITHI
PEAreHTOB, TEMIIEPATYPBL, HAAUYIHSA KATAAH3ATOPA, IIAOIIAAN IIOBEPXHOCTU PEAINPYIOIIUX BEIIECTB.
3axkon AecrictByromux Macc. IlpaBuao Bawmt-T'odda. Ilomarme o6 sueprum akruBamumu u 00
sHeprermdeckoM Ipoduae peaknnu. 'omMoreHHBIN W rereporeHHBI  Kataams. [Ipmmepsr
KATAAMTHYECKAX ITPOIIECCOB B TEXHHKE M B KHMBBIX OpraHusmax. OPepMEHTH Kak OHMOAOTHYECKHE
KATAAHU32TOPBI.

Obpamumere peaxyuy. Xummaeckoe papaosecue. [Ipuarmun Ae IIlateave. Koncranra paBHOBecHs.
PaBaoBecne B pactBopax. KomcramTsr anccornmanmm. Pacuer pH pacTBOpOB CHABHBIX KHCAOT ¢
meaodeil. [Tpousseaerune pactsopumocTn.

Pso axmusnocmu memannos. Ilonsrine o CTaHAAPTHOM 3AEKTPOAHOM TIOTEHITHAAE U SAEKTPOABIKYITICH
CHAE peakuu. XHMHYECKHE HCTOYHHKH TOKA: TaAbBAHHYECKHE SACMEHTEI, AKKYMYAATOPHI M
TOIIAUBHBIC JACMEHTBL. DAEKTPOAU3 PACIAABOB H BOAHBIX PAaCTBOPOB 9ACKTPOANTOB. 3aKOHBI
SAEKTPOAH3A.

AemorcTparmu. 1. Dk3oTepMHUYeckne W SHAOTEPMHYECKHE XHMHYecKue peakmwuw. 2. Termaosbie
ABACHHUSA IIPH PACTBOPEHHUM CEPHOM KHUCAOTHI H AMMHAYHOH CEAHTPEL 3. 3aBHCHMOCTH CKOPOCTH
PEAKIIMH OT IPHPOABI BEIIECTB HAa IIPUMEPE B3AHMMOACHCTBHA PACTBOPOB PASAUYHBIX KHUCAOT
OAMHAKOBOW KOHIICHTPAIIMH C OAHHAKOBBIMH KyCOYKAMH (IPAHYAAMH) ITMHKA W OAHHAKOBBIX
KYCOYKOB PAa3HBIX METAAAOB (MarHUf, IIMHKA, KEA€32) C PACTBOPOM COAAHOM KHCAOTHL 4.
BzaumoaefictBue pacTBOPOB CEPHOM KHUCAOTBI C PACTBOPAMH THOCYAb(ATA HATPHA PA3AUIHON
KOHIICHTPAITIN U TeMITepaTypel. 5. PasaoxkeHne mepokcnaa BOAOPOAA C ITIOMOIIIBEO HEOPTAHIMYIECKIX

KaTAAM32TOPOB M IIPUPOAHBIX OOBEKTOB, COACPKAIIINX KATAAA3Y.

[Tpaxrugeckas padbora Ne9. CKOpOCTh XHMUYECKUX PEAKIIHH. XUMUIECKOE PABHOBECHE

Tema 5. Xumua u >kus3Hp

Ocrosnvie npunyunve xumudeckoi mexroaoeu. IIpouseodcmso ceproi Kuciome: KOHTAKTHBIM CIIOCOOOM.
Xummsm mpomecca. Cepbe AAS ITPOU3BOACTBA CEP-

HOI KHCAOTHL TexXHOAOrmUYecKas cxema IIPOIIecca, IPOIECCHl M alllIaPaTEL.

I'poussodcmso ammuaxa. Xumusm mporecca. OIpeACACHHE OITHUMAABHBIX YCAOBHI IIPOBEACHHSA
peaxrmy. [IpUHITAI ITUPKYAAIIIN U €TO PEAAU3ANNA B TEXHOAOTHYECKOH CXEMe.

Memannypeus. Yepraa merasayprus. AOMEHHBIH IIpoIiecC (CBIPbE, YCTPOMCTBO AOMEHHOM IICYH,
XHMH3M IIporiecca). [IpousBoACTBO CTaAH B KHCAOPOAHOM KOHBEPTEPE U B SIAEKTPOIICYAX.

Opearuyeckutt curimes. CHHTE3B HA OCHOBE CHHTE3-Ta3a. [[pom3BoACTBO MeTaHOAA.

16



DKOAOTHA U IIPOOAEMA OXPAHBI OKPY/KAIOIIEH CPEABL. 3EACHAA XUMUA.

Aemvoncrparmn. 1. Celppe AAfl IPOM3BOACTBA CEPHOM KHUCAOTHL 2. MOAEAD KHIIAIIETO CAOA.
3.7Keaesnas pyaa. 4. OOpasIipl CIIAABOB JKEAE3A.

Xumua numy. 7Kupsl, OeAKH, yrA€BOABI, BHTAMUHBL [lurneBsie AOOABKH, HX KAACCH(DHKAITHAL
3arpeIreHHbIE U Pa3pEIICHHbIC THIIEBBIE AOOABKH. ACKapCTBEHHBIE CPEACTBA. Kpacku 1 murMeHTsI.
[Npuamumer okparuBauus TkaHed. Xumus B crpouteAbctse. Llement, Oeton. CTekAO U KepamuKa.
TpaAnuLIMOHHbBIE K COBPEMEHHBIE KepaMudecKue MaTepruaAbl. CBepXIIPOBOAAIIAA KepaMuKa. berrosas
xumus. OTOEAHBAIOIIIE CPEACTBA. XHUMUA B CEABCKOM XO3AHCTBE. VHCEKTHUIIMABI M IIECTHITHABL.

CpeactBa zamutsl pacreruii. PemeaseHts. OcoOEHHOCTH COBpeMEHHONW Hayku. MeroaoAorns

Hay9IHOTO nccAeaoBarus. [Ipodeccus xumuka. MatemaTideckas XUMU.

[Tounck xumugeckoit nudopmannn. Pabora ¢ 6azamu AAaHHBIX.

Aemoncrparmn. 1. ITumessie xpacmrean. 2. Kpamrenme Tramert. 3. OrOeamBaHme TKaHeH. 4.

Kepammaeckue matepuanst. 5. LBerasie crexkaa. 6. Koaaexmus «TOIAMBO 1 €ro BUABD.

[Npaxrugeckasn padora Ne9. [Turmentsr u kpacku. Kparrenune trkaneit

Yuebno-Temarudecknii maaH 10 kaacc (6a30BbIil YPOBEHB)

KoamuecrtBo KoamuecTtBo
Koanuects
Ne KOHTPOABHBIX AabopaTopHBIX
Hanmvenopanne pasaeAoB U TeM O YaCOB
o/o (1) pabor U IPAKTHIECKAX
pabor
1 Bseaenne. 1
2 OCHOBHEIE ITOHATHA OPTAHUYIECKON XUMHUN
3 VraeBoAOpoAB! 9 1 AP-3
4 Kucaopoa- i azoTcoaepikarime 17 5 AP.-8
OPraHHUYECKHE COCANHEHUSA
5 BrrcokomoaekyaspHBIE BerecTBa 3 IT.P.Nel, Ne 2
AP-1
Hroro: 34 3 I1.P.-2, A.P.-12
YuebHo-Temarudeckuii maaH 10 kaacc (IpopHUABHEIN YPOBEHB)
KoamuecrtBo KoamuecrtBo
Koanuects
Ne KOHTPOABHBIX AabGopaTopHBIX
Hanmvenopanne pa3saeAoB U TeM O YaCOB
o/o (1) pabor U IPAKTHIECKAX
pabor
1 [ToBropenue u yrAybAeHHIE 3HAHNN 29 1 AP.-4
2 OCHOBHBIE TTOHATHA OPTAHIMYECKON XHMUH 22 1 TT.P.Nel
3 VrAaeBOAOPOABI 29 1 IT.P.Ne2, Ne3
4 Kucaopoacoaeprxariiue opraHugeckme 18 1 A.P.-6,I1.P.-Ne4,
COEAUHEHUA Ne5, Ne6
5 A30T- H CEpOCOAEPIKAIINE OPTAHIIECKIE 10 1 NAP.-2,IT.P.-Ne7,
COEAMHEHUS Ne8-
buoaAornveckn akruBHBIE BellecTBa 18 1
CunTeTnyecKre BEICOKOMOAEKYAAPHBIE AP.-1T1.P.-Ne9,
10 1
COCAMHCHUSA Nel0
Hroro: 136 7 I1.P.-10, A.P.-
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Yuebno-Temaruuecknii maaH 11 kaacc (6a30BbIi ypoBeHB)

KoamuecrtBo KoamuecrtBo
Koamuecrso
Ne KOHTPOABHBIX | AabopaTopHBIXH
Hanmvenopanue pasaeAoB U Tem 9ACOB
o/o (1) pabor IIPAKTHYCCKUX
pador
1 Bemecrso 8 1
2 XuMmgeckas peakIys 4 T1.P.Nel,
AP.-5
3 Heopranmgeckas xumus 5 1 ITT.P.Ne2,
AP. -4
4 HayJnble OCHOBBI XUMHYECKOTO 6 1 AP.-3
ITIPOM3BOACTBA
5 XUMHUA B KU3HA U ODIIIECTBE 11 1 AP. -1
HNroro: 34 4 I1.P.-2,
AP.-13

Yuebno-remarudecknii maad 11 kaacc (mpoduABLHEIN YPOBEHEL YPOBEHB)

KoanuectBo Koanuectso
Koanuecrso
Ne KOHTPOABHBIX AabopaTopHbIxu
Hanvenopanne pasaeAoB U TeM 92COB
o/o (1) pabor IIPAKTHYCCKUX
pabor
1 IT.P.Ne1-4,
Hemeraaasr 21 1 AP0
2 Mertaaasr 2 1 IT.P.Ne5-7,
AP.-16
3 Crpoenne aTroma 1 BeIecTna 4 i IT.P.Ne8
XHUMHIYecKrIe peaKIum 9 1 ITT.P.Ne9
5 XUMUA U KU3HDb 13 1 TT.P.Ne10
68 4 I1.P.-10,
A.P.-26

ITaraspupyeEMBIE PE3yABTATHI H3YyUECHHA MpeAMeTa « XUMUD»

AMYIHOCTHbIE PE3VABTATEL
Auurocmmsie pesyavmanmst 6 cgpepe ommonteruti 00ydarmuxca K cebe, K c60eMy 300p06s10, K n03HaHU0 ceb:
-OpPHEHTAITHA OOYYAIOIUXCA HAa AOCTIKCHHE AHYHOIO CYACTBS, PEAAN3AIHIO IIO3MTHUBHBIX
’KU3HEHHBIX IIEPCIIEKTUB, NHUIIHATHBHOCTD, KPEATUBHOCTE;

-TOTOBHOCTh U CIIOCOOHOCTh K AMYHOCTHOMY CAMOOIIPEACACHHUIO, CIIOCOOHOCTD CTABUTDH IIEAU W

CTPOHUTD KU3HCHHBIC ITAAHBI;
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-TOTOBHOCTb U CIIOCOOHOCTB ODECIednTh ceOE U CBOUM OAM3KAM AOCTOHHYIO ’KHU3HB B IIPOIIECCE
CaAMOCTOATEABHOI, TBOPYECKOM B OTBETCTBEHHOM AEATEABHOCTH;

-TOTOBHOCTB U CIIOCOOHOCTh OOYYAIOIIUXCA K OTCTAUBAHUIO AUMYHOTO AOCTOMHCTBA, COOCTBEHHOTO
MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIPAOATHIBATH COOCTBEHHYIO ITO3UIIMIO IO OTHOIIECHHIO K
OOIIIECTBEHHO-IIOAUTIYECKAM COOBITHAM IIPOIIAOIO M HACTOAIIETO HAa OCHOBE OCO3HAHOA, U
OCMBICA€HHA UCTOPHUU, AYXOBHBIX IIEHHOCTEH M AOCTHKEHHI HAITICH CTPAHD;

-TOTOBHOCTB M CIIOCOOHOCTH OOYYAIOIIUXCA K CAMOPA3BUTHIO H CAMOBOCITHTAHUIO B COOTBETCTBHH C
OOIIIEYEAOBEYECKIMU IIEHHOCTAMU M HACAAAMH IPAKAAHCKOIO OOINECTBA, IIOTPEOHOCTH B
dpHU3IIECKOM CAMOCOBEPIIICHCTBOBAHUH, 3AHATHAX CIIOPTHBHO-O3A0POBUTEABHON ACATEABHOCTBIO;
-IPUHATHAE U PEAAU3aInsd IIEHHOCTEH 3AOpPOBOIO M OE30IACHOIO 0OOpa3a JKU3HH, OEpeiKHOE,
OTBETCTBEHHOE U KOMIIETCHTHOE OTHOIICHHE K COOCTBEHHOMY (DH3UIECKOMY U IICHXOAOTHIECKOMY
3AOPOBBIO;

-HEIIPUATHE BPEAHBIX IIPUBBIYCK: KYPEHUSA, YIIOTPEOACHUSA AAKOTOAS, HAPKOTHUKOB.

Awurnocmiie pesyavmantvr 6 cgpepe ommonternui 0byuaromuxca k Poccuu xax x Pooune (Omeuecmey):
-poccHiicKasd HMACHTHYHOCTb, CIIOCOOHOCTH K OCO3HAHUIO POCCHICKOH HACHTUYHOCTH B
IIOAHUKYABTYPHOM  COITUYME, UyBCTBO IIPHYACTHOCTH K HCTOPHKO-KYABTYPHOH OOIIHOCTH
poccuiickoro HapoAa u cyApOe Poccmm, marpmorusMm, roTOBHOCTH K CAyxKeHHIO (OTedecTBy, €ro
3AIIHTE;

-yBaKEHHE K CBOEMY HApPOAY, 9yBCTBO OTBETCTBEHHOCTH IiepeA POAMHOI, TOPAOCTH 32 CBOM Kpaii,
cBoro PoAmHy, mporraoe M HACTOSAIIEE MHOTIOHAIIMOHAABHOTO Hapoaa Poccnu, yBameHHe K
TOCYAAPCTBEHHBIM CUMBOAAM (TepO, doaar, riuMH);

dopMupoBaHIE YBAKEHHSA K PYCCKOMY A3BIKY KaK TOCYAAPCTBEHHOMY sA3bIKy Poccutickoit Peaeparium,
ABAAIOIIIEMYCA OCHOBONH POCCHICKOH HACHTHYHOCTH H TIAaBHBIM (DAKTOPOM HAITHOHAABHOTO
CaMOOITPEACACHIS,

-BOCIIMTAHHE YBAKCHHA K KYABTYpPE, A3BIKAM, TPAAUIIHAM H OOBIYasM HAPOAOB, IIPOKUBAIOIINX B
Poccniickoint Peaeparum.

Awurocmivie pesynvmantvr 6 cghepe ommonteriutl 00y4arnmuxcs K 3aKory, ocy0apeme) u K epasncoanckomy obuecns):

-TPaKAAHCTBEHHOCTD, TPAKAAHCKAsA ITO3UIIHNA AKTUBHOIO M OTBETCTBEHHOI'O YAEGHA POCCHICKOIO
00I1IeCTBa, OCO3HAIOIIEIO CBOM KOHCTHTYIIMOHHBIE IIpaBa M OOSA3AHHOCTH, YBAXKAIOIIEIO 3aKOH U
IIPaBOIIOPAAOK, OCO3HAHHO IIPHHIMAIOIIETO TPAAUIIHOHHbIEC HAIIMOHAABHBIEC 1 OOIIEYEAOBEYECKUE
I'YMAHHCTUYECKAE U ACMOKPATHYECKHIE IIEHHOCTH, TOTOBOTO K YYACTHIO B OOIIECTBEHHON KU3HU;
-IIPU3HAHUE HEOTYYKAAEMOCTH OCHOBHBIX IIPaB M CBODOA UYEAOBEKA, KOTOPBIC IIPUHAAACKAT
KaKAOMY OT POKACHHSA, TOTOBHOCTD K OCYILIECTBACHHIIO COOCTBEHHBIX ITPaB H CBOOOA O€3 HapyIIICHHA
IIpaB, U CBOOOA APYTHX AHII, TOTOBHOCTb OTCTAHBATH COOCTBEHHBIC IIPaBa U CBOOOABI YE€AOBEKA H
IPAKAQHHHA COTAACHO OOIIEIPH3HAHHBIM IIPUHITUIIAM K HOPMaM MEKAYHAPOAHOIO IIpaBa U B
cootserctBun ¢ Koncrurynmeir Poccuiickon @eaepanyn, IpaBoBas ¥ HOANTHYECKAS IPAMOTHOCTE;
-MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PasBHTHA HAYKH K OOIIECTBEHHOMN
IIPAKTUKNA, OCHOBAHHOE Ha AUAAOIE KYABTYD, 4 TAK/KE PA3ANYHBIX (DOPM OOIIECTBEHHOIO CO3HAHUA,
OCO3HAHHE CBOETO MECTA B IIOAUKYABTYPHOM MHPE;

-MHTEPHOPHU3ANNA IICHHOCTEH AEMOKPATHH U COIHAABHONM COAHMAAPHOCTH, TOTOBHOCTb K
AOTOBOPHOMY PETYAHPOBAHUIO OTHOITIEHHUH B I'PYIIIIE HAH COITHAABHOM OPraHHU3AIN;

-TOTOBHOCTH OOYYAOIIUXCA K KOHCTPYKTUBHOMY YIACTHIO B IPHUHATHH PEIICHHUH, 3aTPAINBAIOIINX
X IpaBa U HHTEPECHL, B TOM YHCAC B Pa3AHYHBIX (DOPMAx OOIIECTBEHHOH CaMOOPTaHM3AIINH,

CaMOYIIPaBACHHSA, OOIECTBEHHO 3HAYNMOM ACATEABHOCTH;
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-IIPUBEPKEHHOCTh HACAM HHTCPHAIIMOHAAN3MA, APY/KOBI, PAaBEHCTBA, B3aNMOIIOMOIIU HApPOAOB;
BOCIIUTAHHE YBAKUTEABHOIO OTHOIIECHHA K HAI[THOHAABHOMY AOCTOMHCTBY AIOACH, UX 9YYBCTBAM,
PEAUTHO3HBIM YOEKACHUAM;

-TOTOBHOCTb ~ OOYYAFOIIUXCA  IPOTHBOCTOATH  HACOAOTHMH  9KCTPEMH3Ma,  HAITHOHAAM3MA,
KCCHO(bO6I/II/I; KOppyHL[I/II/I, AI/ICKPI/IMI/IHQ.L[I/II/I 10 COITMAABHBIM, pCAI/IFI/IO3HI)IM, paCOBI)IM,
HAITMOHAABHBIM IIPU3HAKAM M APYIIM HETATHBHBEIM COIIHAABHBIM ABACHUAM.

Auunocmmsie pesyavmanst 6 cgpepe omHoutenti 00y4arnuuxca ¢ OKPYHanuumu A100M:

-HPaBCTBEHHOE CO3HAHUE U IIOBEACHHE HAa OCHOBE YCBOCHHA OOIEYCAOBEYECKUX ILICHHOCTEH,
TOAEPAHTHOIO CO3HAHHA U IIOBEACHHA B IIOAUKYABTYPHOM MHPE, TOTOBHOCTH M CITOCOOHOCTH BECTH
AMAAOT C APYTHMHU AFOABMH, AOCTHTATh B HEM B3aUMOIIOHHMAHHSA, HAXOAHTH OOINME IIEAH H
COTPYAHHYATDH AAA UX AOCTEIKCHIS,

-IIPUHATHE TYMAHHUCTUYECKHX IICHHOCTEH, OCO3HAHHOE, YBAKUTEABHOE H AOOPOKEAATEABHOE
OTHOIIIEHHE K APYTOMY Y€AOBEKY, ET0 MHEHHIO, MUPOBO33PEHHIO;

-CIIOCOOHOCTD K COIEPEKUBAHUIO B (DOPMHPOBAHHE IIO3HTUBHOIO OTHOIICHHA K AIOAAM, B TOM
YHCAE K AHIAM C OIPAHHYCHHBIMUI BO3MOKHOCTAMHU 3AOPOBBS U HHBAAHAAM; OEPEKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (DU3NIECKOMY M IICHXOAOIMYECKOMY 3AOPOBBIO
APYTHX AFOACH, YMEHHE OKA3bIBATD IIEPBYIO IIOMOIIIb;

-bopMHpPOBAHIE BBIPAKEHHON B IIOBEACHUH HPABCTBEHHOIT ITO3UIINH, B TOM YHCAE CIIOCOOHOCTH K
CO3HATEABHOMY BBIOOPY AOOpa, HPABCTBEHHOIO CO3HAHHUA M ITOBCACHHA Ha OCHOBE YCBOCHHA
OOIIIEYEAOBEYECKUX IIEHHOCTEH ¥ HPABCTBEHHBIX UYBCTB (YECTH, AOAT3, CIPABEAAHBOCTH,
MHAOCEPAHUSA U APYKEAIOOA);

-pasBUTHE KOMIICTECHIINII COTPYAHHYECTBA CO CBEPCTHHKAMH, ACTBMH MAQAITIEIO BO3PACTa,
B3POCABIMU B OOPA30BATEABHOM, OOIIECTBEHHO ITOAC3HOH, YIEOHO-HCCACAOBATEABCKOMN, IIPOEKTHOH
1 APYTHX BHAAX ACATEABHOCTH.

Awuurocmivie  pesysvmaner 6 cgpepe  omomenusl  00y4amuxca K OKPyHcarmemy Mupy, xusoi npupode,
XY00orecneHHoll Kyasmpe:

-MHpPOBO33PEHHE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH, 3HAYHMOCTU HAYKH,
TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BAAACHHE AOCTOBEPHOH HH@OpPMAIHEH O
ITEPEAOBBIX AOCTIZKCHUAX M OTKPBITHAX MHPOBOM H OTE€YECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTD B
HAYYHBIX 3HAHHAX OO YCTPOMCTBE MHUPA H ODIIECTBA;

-TOTOBHOCTB U CIIOCOOHOCTB K OOPa30BAHUIO, B TOM YHCAE CAMOOOPA30BAHUIO, HA IIPOTAKCHIH BCEI
’KI3HH; CO3HATEABHOE OTHOIIEHHE K HEIPEPHIBHOMY OOPA30BAHMIO KAK YCAOBHIO YCIIEITHOM
1IpO(PECCHOHAABHOI U OOIIECTBEHHON ACATEABHOCTH;

-9KOAOTHYECKAA KyABTYPa, OEPEKHOE OTHOIIIEHUA K POAHOM 3eMA€, IIPUPOAHBIM OoratcTBam Poccnn
1 MHPa; TOHUMAHHE BAHAHUA COIUAABHO-3KOHOMIYECKUX ITPOIIECCOB HA COCTOSIHUE ITPUPOAHON 1
COIMAABHOHM CPEABI, OTBETCTBEHHOCTb 32 COCTOSHHE IIPHPOAHBIX PECYPCOB; YMEHHA U HABBIKI
PasyMHOTO IIPUPOAOIOAB3OBAHUSA, HETEPIIMMOE OTHOIIECHHE K ACHCTBHAM, IIPUHOCAIIUM BPEA
5KOAOTHH; IIPHOOPETEHNE OITBITA 3KOAOTO-HAIIPABACHHOH ACATEABHOCTH;

3CTETUYECKOE OTHOIIEHUA K MUPY, TOTOBHOCTD K 3CTETHIECKOMY OOYCTPOHCTBY COOCTBEHHOTO OBITA.
Awurocmrvie pesyomanmst 6 cgpepe ommomtenuil 06yuaronyuxca K cemve U PoOUNeAIM, 6 #0M Hucjae 100201106Ka K
CeMetHOU HUSHU:

-OTBETCTBEHHOE OTHOIIEHUE K CO3AAHHIO CEMBH HA OCHOBE OCO3HAHHOIO IPUHATHA IICHHOCTEH
CEMEMHOMN YKU3HU;

-IIOAOKUTEABHBIH OOpPa3 CEMBH, POAHTEABCTBA (OTIIOBCTBA H MATEPHUHCTBA), HHTCPHOPH3ALIHA

TPAAUIIMOHHBIX CEMEIHBIX IIEHHOCTEH.
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Awuurocmneie pesyavmaner 6 cgepe ommomenus obydarmuxca K mpyody, 6 opepe CoyUANbHO-IKOHOMUUECKUX
OMHOULEHUL:

-yBasKeHHE KO BCceM pOopMaM COOCTBEHHOCTH, TOTOBHOCTBD K 3aIIHTE CBOEH COOCTBEHHOCTH,
-OCO3HAHHBIA BBIOOp OyAyIeH mnpodeccnn Kak IyTh H CIIOCOD PEAAM3AHNH COOCTBEHHBIX
JKI3HEHHBIX ITAAHOB;

-TOTOBHOCTb OOYYAIOIIUXCA K TPYAOBOH HPOQECCHOHAABHOM AEATEABHOCTH KAK K BO3MOKHOCTH
YYIACTHA B PEIIIEHUN AMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAITMOHAABHBIX IIPOOAEM;
-IIOTPEOHOCTD TPYAHTBCA, VBAKEHHE K TPYAY H AIOAAM TPYAd, TPYAOBBIM ~AOCTILKCHEAM,
AOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K PasHBIM BHAAM TPYAOBOMH
AEATEABHOCTH;

-TOTOBHOCTB K CAMOOOCAYKHBAHUIO, BKAIOUA OOYICHIE U BHIITOAHEHIE AOMAIITHUX OOA3aHHOCTEH.
Awuurocmmvie pesysvmantvr 6 cpepe Pusuueckozo, ncuxo02u4eckozo, CoyuaIsHoz0 U axadeMuyeckozo 6.1azonony4us
obyuarnuxea:

-usmygeckoe, SMOIHOHAABHO-IICHXOAOTHYIECKOE, COITHAABHOE OAArOIIOAYYIHE OOYYarOIIUXCSA B
MKU3HH OOPA30BATEABHON OPraHH3AIIMH, OIIYIIECHUE ACTBMU OE30IIACHOCTH U IICHXOAOTHYECKOIO
komdopTa, THHOPMAIIMOHHON OE30IIACHOCTH.

MCTaHpCAMCTHbIC PE3VADBTATHI

Pezynamusvie yrusepcanviivie yuebneie deticmeus

Beiyckaunk Hayamres:

-CAMOCTOATEABHO OIIPEACAATH IICAH, 33AABATh IIAPAMETPBI M KPUTEPHH, IO KOTOPBIM MOMKHO
OIIPEACAUTBD, ITO IIEAb AOCTUTHYTA;

-OIICHUBATh BO3MOJKHBIC IIOCACACTBHA AOCTIUKCHHS IIOCTABACHHOH IIEAM B ACATEABHOCTH,
COOCTBEHHOW KU3HU U KU3HU OKPYKAFOINNX AIOACH, OCHOBBIBAACH HA COOOPAKCHMAX OSTHKHA U
MOpaAM;

-cTaBUTh 1 (DOPMYAHPOBATH COOCTBEHHBIE 3aAA9H B OOPA30BATEABHON ACATEABHOCTH U KU3HEHHBIX
CHTYAITHAX;

-OLICHUBATH pecprbI, B TOM YHCAC BpCMH n ApyrHe HCMaTCpI/IaAI)HI)IC peCYpCI)I, HCO6XOAI/IMI)IC AASA
AOCTITKEHUSA ITOCTABACHHOMN IICAN;

-BBIOMPATH IIYTh AOCTIDKEHHA IICAH, IIAAHHPOBATH PEIICHHE ITOCTABACHHBIX 3aAa4, OITHMH3HPYH
MaTepHUAAbHBIC I HEMATEPHAABHBIC 3ATPATHI;

-OpraHu30BEBATh 9(PMEKTUBHBIN ITOUCK PECYPCOB, HEOOXOAUMBIX AAfl AOCTIDKEHHSA ITOCTABACHHOI
LIeAN;

-COIIOCTABAATD IIOAYICHHBIN PE3YABTAT ACATEABHOCTH C IIOCTABACHHOIT 3apaHEE IIEABIO.

I osnasamenviivie ynusepcansmvie yuebnvre dedernsus

Beiyekank Hayawmres:

-HCKAThb U HAXOAUTH OOOOILIEHHBIC CIIOCOOBI PEINEHUA 3aAa9, B TOM HUHCAE, OCYIIECTBAATDH
pasBepHyTEIT MH(MOPMAIIMOHHBIH IIONCK K CTaBHTb HA €O OCHOBE HOBBIE (y4eOHBIE W
IIO3HABATCABHBIC) 3aAAYH;

-KPUTHYECKN OIICHUBATh U MHTEPIIPETHPOBATh HH(MOPMAIHIO C PA3HBIX IIO3UIIHUH, PACIO3HABATH 1
duxcupoBaTe IpOTHBOpEYNA B HH(MPOPMAIIMOHHBIX HCTOYHUKAX;

HCIIOAB30BATh PA3AHYIHBIE MOAEABHO-CXEMATHYECKIE CPEACTBA AAfA ITPEACTABACHUSA CYIIECTBEHHBIX
CBA3EH M OTHOIIICHHH, 4 TAK/KE IIPOTHBOPEYHIA, BEIABACHHBIX B HH(DOPMAIIMOHHBIX HCTOYHHIKAX;
-HAXOAUTb U IIPUBOAUTH KPHTHYECKIC APIYMEHTH B OTHOIIECHUH ACHCTBUH H CY:KACHHH APYIOIO;
CIIOKOIHO H Pa3yMHO OTHOCHTBCA K KPHTHYCCKUM 3aMEYAHUAM B OTHOIIECHHH COOCTBEHHOIO

CYKACHUSA, PACCMATPUBATD UX KAK PECYPC COOCTBEHHOTO PAa3BHTHA;
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-BBIXOAUTBH 32 PAMKH y4eOHOIO IIPEAMETA K OCYILIECTBAATh IIEACHAIIPABACHHBIN ITOHCK
BO3MOKHOCTEH AAA IIIPOKOIO IEPEHOCA CPEACTB U CIIOCOOOB ACHCTBIS,;

BBICTPANBATE HHAHUBHAYAABHYIO OOPA30BATEABHYIO TPACKTOPHIO, VIHTEIBAA OIPAHHYEHHUA CO
CTOPOHBI APYTUX YYACTHUKOB M PECYPCHBIE OTPAHUICHUS;

MEHATDh U YACPKUBATH PA3HBIE ITO3UITHU B ITO3HABATEABHOM ACATEABHOCTH.

KoMMyHUKATHBHbIE VHHBEPCAABHBIE VICOHBIE ACHCTBUSA

Beiyckauk Hayawmres:

-~OCYIIECTBAATD ACAOBYIO KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCABIMU (KaK BHYTPU
00pa3OBATEABHON OPraHU3AIMH, TAK U 32 €€ IIPEACAAMH), ITOAOHPATh HAPTHEPOB AAA ACAOBOM
KOMMYHHUKAITHH HCXOAA N3 COOOPAKEHUH PE3YABTATHBHOCTH B3aHMOACHCTBHA, 4 HE AWYHBIX
CHUMITATHL;

-IIPU OCYIIECTBACHHH TIPYIIIOBONH PaOOTHI OBITH KaK PYKOBOAHTEAEM, TAK M YACHOM KOMAHABI B
Pa3HBIX POAAX (TEHEPATOP UACH, KPHTHUK, HCIIOAHUTEAD, BEICTYIIAIOIINN, 9KCIIEPT U T.A.);
-KOODAHHHPOBATh U  BBIIOAHATH pabOTy B YCAOBHAX  PEAABHOIO, BHPTYAABHOIO U
KOMOHHHPOBAHHOIO B3aUMOACHCTBIS;

-pa3BEPHYTO, AOTHYHO M TOYHO H3AAraTh CBOIO TOYKY 3PEHUA C HCIIOAB30BAHHEM AACKBATHBIX
(YCTHBIX U IINCbMEHHBIX) A3BIKOBBIX CPEACTB;

-PACIIO3HABATh KOH(PAHKTOTEHHBIE CUTYALIUN U IIPEAOTBPAIIATh KOH(PAUKTBI AO HX AKTHUBHOH (Das3bl,
BBICTPAUBATH ACAOBYIO U OOPa30BATEABHYIO KOMMYHUKAIIUIO, M30€ras AMYHOCTHBIX OIICHOYHBIX
CY/KACHII.

IIpeAMETHBIE PE3VABTATEL:

B pesyabrare usydenus yaeOHOro mpeamera « XUMHUA» Ha YPOBHE CPEAHETO OOIIErO OOPA3OBAHHUA:

BI)IHyCKHI/IK Ha 6230BOM y[}OBHC HAYIHUTCH:

-PACKPBIBATH Ha IIPUMEPAX POAb XUMHUH B (POPMUPOBAHII COBPEMEHHON HAYIHOW KAPTHHBI MUPA 1
B IIPAKTHYIECKOH ACATEABHOCTH YEAOBEKA;

AEMOHCTPHUPOBATH Ha IIPUMEPAX B3AUMOCBA3b MEKAY XUMUEH U APYTUMH €CTECTBCHHBIMU HAYKAMI,
-PACKPBIBATH Ha IIPUMEPAX IOAOKEHHUA TEOPHH XUMIIeckoro crpoernsa A.M.Byraeposa;
-ouMaTh usnyueckuii cmbicA [lepumoamdeckoro 3akona A.JI.MenaeaeeBa M Ha €ro OCHOBE
OOBACHATD 3aBUCHUMOCTb CBOMCTB XHMHYECKHX JACMEHTOB U OOpPA30BAHHBIX HMHU BEIIECTB OT
SAEKTPOHHOIO CTPOCHHA ATOMOB;

-OOBACHATH IPUYUHBI MHOTOOOPA3HSA BEIIECTB HA OCHOBE ODIHUX IIPEACTABACHHE OO UX COCTaBE U
CTPOEHUN;

-IIPUMEHATD IIPABHAA CHUCTEMATHICCKON MEKAYHAPOAHON HOMEHKAATYPHI KAK CPEACTBA PA3AMYCHISA
1 UACHTH(OUKAITNA BEIIECTB 110 X COCTABY M CTPOECHHIO;

-COCTaBAATb MOAEKYASIDHBIE M CTPYKTYPHBEIE (POPMYABI OPIaHMYECKHX BEINECTB KaK HOCHTEACH
nH(GOPMALINN O CTPOCHHH BEINECTBA, €r0 CBOMCTBAX M IPUHAAACKHOCTU K OIIPEACACHHOMY KAACCY
COCAMHCHUI,

-XapaKTepU30BaTh OPraHHYECKHE BEINECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAM, YCTaHABAMBATDH
IIPUYHHHO-CACACTBEHHBIE CBA3M MEKAY AAHHBIMU XaPaKTEPUCTHKAMU BEIIIECTBA;

-IIPUBOAUTH IIPUMEPHl XUMHYECKAX PEAKITHH, PACKPBHIBAIOIINX XapaKTEPHBIE CBONMCTBA THITMYHBIX
IIPEACTABATEACH KAACCOB OPraHHYECKHX BEIIECTB C IIEABIO MX HACHTH(HKAIIMH N OOBACHCHHA
00AACTH IPUMEHEHU;

-IIPOTHO3UPOBATH BO3MOKHOCTD IIPOTEKAHNA XUMHYECKUX PEAKINI HAa OCHOBE 3HAHMN O THIIAX

XUMHYECKOH CBA3H B MOACKYAAX PEAr€HTOB U HX PEAKIIMOHHOMW CIIOCOOHOCTH;

22



-HCIIOAB30BATh 3HAHUA O COCTaBE, CTPOCHUN M XUMHYECKHX CBOMCTBAX BEIIECTB AAf OE30IIaCHOTO
IIPUMEHEHHUSA B IPAKTIYIECKOI ACATEABHOCTH;

-IIPUBOAUTE IIPUMEPHI  IIPAKTHYECKOTO HCITOAB3OBAHHA IIPOAYKTOB IlepepaOoTkn HedTH U
IIPUPOAHOIO I'a3a, BEICOKOMOACKYAAPHBIX COCAMHEHHH (ITOAHSTHAEHA, CHHTCTHYECKOIO KaydyKa,
aIIETATHOI'O BOAOKHA);

-IIPOBOAMTE OIBITH ITO PACITO3HABAHUIO OPIaHUYECKHX BEINECTB: IAMIIEPHHA, YKCYCHOM KHCAOTHI,
HEIIPEACABHBIX JKHPOB, TAIOKO3BEI, KpaxMaAa, OEAKOB — B COCTaBE IIHIIEBHIX ITPOAYKTOB H
KOCMETHYECKUX CPEACTB;

-BAAACTh IIPABHAAMH M IIPHEMAMH OE30ITaCHONH pPaldOTHl C XHMHUYECKHMH BEINECTBAMH, U
AaDOPATOPHBIM OOOPYAOBAHUEM;

-yCTAaHABAHBATDH 3aBUCHMOCTb CKOPOCTH XHMHYECKOH PEAKIIMUM N CMCEIICHHA XHMHUYECKOTO
paBHOBECHA OT Pa3ANYHBIX (DAKTOPOB C IIEABIO OIIPEACACHUA OIITHMAABHBEIX YCAOBHUI IIPOTEKAHUSA
XUMHYECKHX IIPOIIECCOB;

-IIPUBOAUTD IIPUMEPBI THAPOAN3a COACH B IIOBCEAHEBHOMH JKH3HHU YE€AOBEKA,;

-IIPUBOAUTD IIPUMEPBI OKUCAUTEABHO-BOCCTAHOBUTEABHBIX PEAKIINN B IIPUPOAE, IIPOU3BOACTBEHHBIX
ITPOIIECCAX U KU3HEACATEABHOCTH OPIaHU3MOB;

—HpI/IBOAI/ITI) HpI/IMCpI)I XUMHUYICCKHX pCaKL[I/Iﬁ, paCKprBaIOLHI/IX O6I_L[I/I€ XUMHAYECKHE CBOMCTBA
IIPOCTBIX BEIIIECTB — METAAAOB M HEMETAAAOB;

-IIPOBOAMTEL PACYETHl HA HAXOKACHHE MOACKYAAPHOH (DOPMYABI JTAEBOAOPOAA IIO ITPOAYKTAM
CTOpPaHHA M IO €r0 OTHOCHTEABHOH ITAOTHOCTH M MACCOBBIM AOAfIM 3AEMEHTOB, BXOAAIIHX B €rO
COCTaB;

-BAAACTD IIPABUAAMH OE30IIACHOTO OOPAINEHUA C CAKIMH, TOPIOYNMHI 1 TOKCHYHBIMH BEIIECTBAMH,
CPEACTBAMHI OBITOBON XHMIH;

-~OCYIIECTBAATD IIOUCK XUMIYECKOI HH(MOPMAIIIH ITO HA3BAHUAM, HACHTH(MUKATOPAM, CTPYKTYPHBIM
dopmyAram BeIreCTs;

-KPHUTHYECKA OIEHUBATH M HHTEPIPETHPOBATH XUMHYECKYIO HH(OPMAIINIO, COAEPKAIIYIOCHA B
COODIIEHUAX CPEACTB MACCOBOI mH(OpMaruy, pecypcax VHTepHeTa, HAYIHO-ITOIYAAPHBIX CTATHAX
C TOYKHU 3PEHUA €CTECTBEHHO-HAYIHON KOPPEKTHOCTH B IIEAAX BBIABACHHSA OIIHOOYHBIX CY:KACHIH 1
dopmupoBaHnA COOCTBEHHOI ITO3UIIHH;

-IIPEACTABAATH IYTU PEIIEHUA TAODAABHBIX IIPOOAEM, CTOAIIUX IIEPEA UEAOBEUECTBOM:

9KOAOTHUYCCKUX, BHCPFCTI/I‘ICCKI/IX, CI)IpI)CBI)IX, " pOAI) XMMHU B pCI_HCHI/H/I ITHUX HpO6ACM.

Beiryckauk Ha 0a30BOM YPOBHE ITOAVIUT BO3MOKHOCTD HAVIUTBHCH:

-HAAIOCTPUPOBATH HAa IIPUMEPAX CTAHOBACHHE M 3BOAIOIIHIO OPTaHMYECKON XMMHH KaK HAyKH Ha
PA3AMYHBIX HCTOPUYECKUX 3TAIIAX €€ PA3BUTHS;

-HCIIOAB30BATb METOABI HAYYHOIO IIO3HAHHUA IIPH  BBIIOAHEHHU IIPOEKTOB U y4eOHO-
HCCACAOBATEABCKAX 3aAa9 II0 H3YYEHUIO CBOMCTB, CIIOCOOOB IIOAYYEHHA U PACIIO3HABAHUSA
OPraHHYECKHUX BEIIIECTB;

-OOBACHATH IPUPOAY MU CIIOCOOBI OOPAa3OBAHUA XHUMHYECKOH CBA3H: KOBAACHTHOH (IIOAAPHOI,
HEIIOAfIPHOI), MOHHOM, METAAAMYIECKOHM, BOAOPOAHOH — C IIEABIO OIIPEACACHHUA XHMHIYECKOM
AKTUBHOCTH BEILECTB;

-YCTAHABAHBATH I'€HETHYCCKYIO CBA3h MEKAY KAACCAMU OPIAHHYECKHX BEIIECTB AAfl OOOCHOBAHHSA
IIPUHITIITHAABHON BO3MOKHOCTH ITOAYYEHHA OPraHHYECKIX COCAMHEHHH 3aAAHHOTO COCTaBa U
CTpOeHuS;

-yCTAaHABAMBATD B3aUMOCBA3U MEKAY (DAKTAMH H TEOPHUEH, IIPHINHONR U CACACTBHEM IIPH aHAAN3C

ITPOOAEMHBIX CHTYAIINI M OOOCHOBAHHUH ITPUHUMAEMBIX PEIIEHUI HA OCHOBE XHUMUYCCKIX 3HAHIH.
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KPUTEPUU 1 HOPMbI OILTEHKH 3HAHUI OBYUAROIITMXCA

B coorBerctBuu ¢ TpeOOBAHHAMH CTAHAAPTA IO XHMHUU U BBIOPAHHBIX U3 (DEAEPAABHOIO CIIHCKA
VICOHHKOB VYHTEAb XHMHH BO BpPEMs IIPOBEPKM M KOHTPOAS 3HAHHH IO IIPEAMETY MOKET
OPUEHTHPOBATHCSA HA CACAYIOIINE YPOBHIL.

IlepBoIit ypOBEHD

-PEIIPOAYKTHBHBIN. BrImoAHEHHE yaammmMucs 3aAaHHI 9TOTO YPOBHA OIIUPACTCA B

OCHOBHOM Ha ITaMATb. AOCTIKEHIE 3TOTO YPOBHA IIPEATIOAATAET § YIAIIIXCA:

-3HAHIC HA3BAHUI OTACABHBIX XUMHYECKIX 9AEMECHTOB, BEIIECTB U PEAKITHI;

-YyMEHHE YCTHO MAH ITHCBMEHHO OITMCHIBATH XUMUYECKUE (DAKTHI, TIOHATHA UAH ABACHHA (PEAKIIIN);
-IIOHIMAHUE POAH, 3HAYCHNA UAH IPUMEHEHUA OTACABHBIX XUMHUYECKIX BEITIECTB MAH PEAKITHI,
—HpI/IMCHCHI/IC XUMHAYECKON CUMBOAHKI

-XHMIYECKUX 3HAKOB, (DOPMYA U YPABHECHHIT;

-3HAHNE HEKOTOPHIX MCIIOAB3YEMBIX B XHMUHU IIPUOOPOB, YMEHHE COOHPATh IMPOCTEHIIIIE U3 HUX U
HCIIOAB30BATH IIPU BBITIOAHEHHHU XUMHYECKOIO KCIepruMeHTa. AAA IIPOBEPKH 3HAHHHI U YMCHHH,
COOTBETCTBYIOIIUX  IEPBOMY  YPOBHIO, HCIOAB3YETCA  PEIPOAYKTHUBHBIM — BHA  32AQHUI,
IIPEATIOAATAFOIITIHA BOCIIPOU3BEACHHE YIAIIIMICH OTACABHBIX 3HaHUI 1 ymMeHuI. [ [posepka mmepsoro
YPOBHSA 3HAHUI ACTKO OCYIIECTBAACTCA (POPMAMH aBTOMATH3HPOBAHHOIO YUETa.

Bropoii yposenn

-IIPOAYKTHUBHBIH. AOCTHKEHUE 9TOTO YPOBHSA IIPEAITOAATAET Y YIAIIIIXCA:

-HOHHMaHNE (DOPMYAHPOBOK BAKHEHIIINX XUMHYICCKUX TOHATUN, 3aKOHOB, TEOPHI U IIPUMEHCHIE
HUX B aHAAOTHUYIHBIX CHUTyallAX;

-YyMEHHUE YCTAHABAMBATDH B3aHMOCBA3b MEKAY COCTABOM, CTPOCHHEM M CBOHMCTBAMH XHMHYCCKUX
BEITIECTB;

-YMEHHC HpOBOAI/ITb paC‘ICTI)I I1I0 XUMHYCCKUM CpOpMyAaM n ypaBHCHI/IHM;

-yMEHHE CAMOCTOATEABHO IIPOBOAUTH XUMHYECKAN SKCITEPHMEHT ITO MHCTPYKIINN YICOHUKA HAH ITO
VKA3aHUFO YIUTEAA H (PUKCHPOBATE €I0 PE3YABTATEL. AAS IIPOBEPKN  YMEHUA IIPHMEHATD 3TH 3HAHUA
B y4EeOHOM IPAKTUKE UCIIOAB3YIOTCA 3AAAHHSA, BBIIIOAHEHIE KOTOPHIX BO3MOKHO HE TOABKO Ha OCHOBE
IIAaMATH, HO M Ha OCHOBE OCMBICACHHA. [loaToMy HApAAY € IICHXOAOTHYECKOM OIEpPAITHEH
BOCITPOM3BEACHHS IITUPOKO NCIIOAB3YIOTCA Y3HABAHIE U ABACHHUE ITepeHOCca. AAA BEIITOAHEHUSA TAKHX
3aAaHHH TpeOyeTca OoAee HAIPAKEHHAA MBICAUTEABHAS

ACATCABPHOCTD YIAIIIUXCA, IEM HpI/I BBIIIOAHCHHN SaAaHI/IfI Ha HCPBOM ypOBHC.

Tperuii ypoBeHb

—TBOp‘ICCKI/H‘/‘L AOCTHH(CHHC 9TOro ypOBHA HpeAHOAaFaCT Y y9IamuxcH:

-YMEHHC HpOFHOSI/IpOBaTb CBOMCTBA XHMMHUYECKHX BCIIICCTB HA OCHOBC 3HAHUSA 00 mx cocraBe n
CTPOEHHH 1, HA0OOPOT, IIPEAITOAATATH CTPOCHHE BEIIECTB HA OCHOBE UX CBOMCTB;

-ITIOHUMAaHHE (PAKTOPOB, ITO3BOAAIOIIUX VIPABAATD XHMHYCCKUMU PEAKIHAMU (CKOPOCTBIO,
HAIIPABACHUEM, BEIXOAOM npoAyKTa);

-yMEHHE IIPOCKTHPOBATH, OCYIIECTBAATH XHMHYCCKHH OKCIECPHUMEHT, 4 TaKKe (PUKCHPOBATH U
AHAAU3UPOBATH €TI0 PE3YABTATEHL

-YMEHHC OpI/ICHTI/IpOBaTI)CH B IIOTOKE XHUMHYECKOM HH(bOpMaL[HH, OIIPCACAATE HCTOYHHKH
HEOOXOAMMOW HH(OPMAIINH, IIOAYYaTh €€, AHAAHSHPOBATH, ACAATH BEIBOABI Ha €€ OCHOBE
IIPEACTABAATH B COOTBETCTBYIOIIEH opme;

-YMCHHC OCO3HABATH BKAAA XVMUH B q)OpMI/IpOBaHI/IC L[CAOCTHOEI €CTECTBECHHO

-HAYYHOM KAPTHUHBI MHUPA.
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AAf IpOBEPKH 3HAHHE, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, M YMEHUA IIPHUMEHATh UX B yICOHOI
IIPAKTHKE HCIIOAB3YETCH PEeACKTUBHBIN BHA 3aAAHHE, BBIIOAHEHHE KOTOPBIX OIIMPACTCA Ha
PEIPOAYKTHUBHBIE 3HAHUA, HO TPEOyeT TAYOOKOTO OCMBICACHHSA, BAAACHUA AOTHYECKIMH IIPUMAMHI
YMCTBEHHOH  AEATEABHOCTH  (AHAAW3, CHHTE3, OOOOIIEHHE, KOHKPETH3allHsA, CpaBHEHUE,
aOCTparupoBaHue,

KAaccuUKaIys)

Ouwenka "5" craBurces B caygac:

1. 3Hanus, MOHUMAHUA, TAYOUHBI YCBOCHHA OOYYAIOIINMCA BCErO OOBEMA IIPOIPAMMHOIO MATEPUAAA.
2. VYMeHHA BBIACAATH TAABHBIC IIOAOMKCHHA B HM3YYEHHOM MaTE€PHAAE, HA OCHOBAHNU (DAKTOB M
IIPIMEPOB 0OOOINATE, ACAAT BBIBOABI, YCTAHABANBATD MEKITPEAMETHBIEC H BHYTPHUIIPEAMETHBIC CBA3H,
TBOPYECKH

IIPUMEHACT IIOAYICHHBIC 3HAHUA B HE3HAKOMOI CHTYaIIH.

3. OrcyrcrBre OMMOOK H HEAOYETOB IIPH BOCIPON3BEACHUH H3YYEHHOIO MATE€PHAAA, IIPH YCTHBIX
OTBETAX YCTPAHEHHE OTACABHBIX HETOYHOCTEH C ITOMOIIBIO AOIOAHHTEABHBIX BOIIPOCOB VIHTEAS,
CODAIOAEHUE KYABTYPHI IIUCbMEHHON U YCTHON pedn, paBuA O(OPMACHHUSA IINCHMEHHBIX pabOT.
Orrenxka "4":

1. 3HaHne BCEro M3y4eHHOTO IMPOrPAMMHOTO MaTEPHAAA.

2. VMEHHI BBIACAATH IAABHBIE IIOAOMKCHNA B HM3YYCHHOM MAaTEpPHAAE, HA OCHOBAHHH (PAKTOB U
IIPIMEPOB  0DOOIATH, AEAATH BBIBOABI, YCTAHABAMBATH BHYTPHUIIPCAMETHBEIC CBA3M, ITPUMEHATDH
ITOAYICHHBIE 3HAHHA Ha ITPAKTHKE.

3. HesmaunreapHbie (HerpyOble) OIMMOKM M HEAOYETHI IIPU BOCIIPOH3BEACHHH H3YYCHHOIO
MaTepraAa, COOAFOACHHE OCHOBHBIX IIPAaBHA KYABTYPHI ITHCBMEHHOH M YCTHOH pedH, IIPaBHA
0oOpMAEHHUA ITUCHMEHHBIX PaboT.

Oumnenxa "3"

(YPOBEHB IIPEACTABACHUIA, COUYETAFOIINXCA C SAEMEHTAMH HAYYHBIX ITOHATHH):

1. 3manme u ycBOeHHE MaTepHaAa Ha YPOBHE MHHHMAABHBIX TPEOOBAHMI ITPOTPAMMEL, 3aTPYAHECHHUE
IIPH  CAMOCTOATCABHOM  BOCIIPOM3BEACHHH, HEOOXOAMMOCTh  HE3HAYUTEABHONH  ITOMOIIN
IIPEIIOAABATEAL.

2. VMeHne paboTaTh HA YPOBHE BOCHPOM3BEACHHA, 3ATPYAHEHHA IIPH OTBETAX HA BUAOM3MEHEHHbIC
BOIIPOCBHI.

3. Haamgue rpy6oii ormubOKy, HECKOABKUX HEIPYOBIX ITPH BOCIIPOU3BEACHIN H3YIECHHOIO MATCPHUAAA,
HE3HAYUTEABHOE HECOOAFOACHHE OCHOBHBIX IIPABUA KYABTYPHI IINCbMEHHOM 1 YCTHON PEYH, IIPABUA
opOopMAEHUSA ITICEMEHHEIX Pa0OT.

Ourwenxa "2":

1. 3manme m ycBOeHHE MaTepHasa Ha YPOBHE HIKE MHUHHIMAABHBIX TPEOOBAHHMH IIPOIPAMMEL,
OTAEABHBIE IIPEACTABACHUA 00 H3YIECHHOM MaTEPHAAE.

2. OrcyrerBue ymeHnii paboOTaTh HAa YPOBHE BOCIIPOH3BEACHHSA, 3aTPYAHEHMA IIPH OTBETAX HA
CTAaHAAPTHBIE BOIIPOCHL

3. Haawmdme HECKOABKHX IPYOBIX OIIHOOK, OOABIIIOTO HYHCAA HEIPYOBIX IIPH BOCIIPOH3BEACHUN
HM3YYCHHOIO MaTEPHAAA, 3HAYUTEABHOE HECOOAFOACHIE OCHOBHBIX IIPABUA KYABTYPBI IINCBMEHHON 1
VCTHOH ped, IPaBUA OPOPMAEHHUA ITUCHMEHHBIX PabOT.

YCTHBIA OTBET.

Oumwenxa "5" craBuTCA, €CAN YUCHUK:

1) ITokaspiBaeT TAYOOKOE U IIOAHOE 3HAHIE U IIOHUMAHIE BCErO 00BEMA IIPOrPAMMHOIO MATEPHAAQ;
IIOAHOE IIOHHMaHUE CYITHOCTH PACCMATPUBAEMBIX IIOHATHMH, ABACHUI U 3aKOHOMEPHOCTEN, TEOPHUIA,

B3AMOCBS3EL;
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2) VMeer cOCTaBUTh IOAHBIH U IIPABUABHBIN OTBET HA OCHOBE HM3YYCHHOIO MATEPHAAQ; BBIACAATD
IAQBHBIC ITOAOKEHHSA, CAMOCTOSATEABHO ITIOATBEP/KAATD OTBET KOHKPETHBIMH IIpUMepaMu, hakTamu;
CAMOCTOATEABHO W aPIYMEHTHPOBAHO ACAATH AHAAU3, OOOOINEHHSA, BBIBOABL Y CTAHABAHBATD
MEKIIPEAMETHBIE (HA OCHOBE paHee IPHOOPETCHHBIX 3HAHHI) M BHYTPHIIPEAMETHBIC CBA3M,
TBOPYECKH

IIPHUMEHATh ITOAYYICHHBIC 3HAHMA B HE3HAKOMON cHTyanuu. [locAeAoBaTeAbHO, HYETKO, CBSA3HO,
ODOCHOBAHHO H 0OE30IMMOOYHO H3AAraTh YYCOHBII MATEPHAA; AABATH OTBET B AOIHYECKOM
ITOCA€AOBATEABHOCTH C HCIIOAB30BAHUEM IIPHHATON TEPMUHOAOTHH; ACAATH COOCTBEHHBIC BEIBOABI;
OpMyAHPOBATE TOYHOE OIIPEACACHUE I HCTOAKOBAHHE OCHOBHBIX IIOHATHI, 3aKOHOB, TCOPHUIL; IIPH
OTBET HE IIOBTOPATH AOCAOBHO TEKCT VUeOHUKA; M3AAraTh  MATEPHAA AHTEPATYPHBIM A3BIKOM;
IIPABUABHO U OOCTOATEABHO OTBEYATH HA AOIIOAHHTEABHBIC BOIIPOCH yauTeAd. CaMOCTOATEABHO U
PALIMOHAABHO  HCIIOAB30BATh  HATASAHBIE  ITOCOOHSA, CIIPABOYHBIC  MATEPHUAABL,  YICOHUK,
AOIIOAHHTEABHYIO AUTEPATYPY, IIEPBOUCTOYHIKN; IIPUMEHATH CHCTEMY YCAOBHBIX OOO3HAYCHHH IIpY
BEACHHH 3aIlHCEH, COIPOBOKAAIOIINX OTBET; HCIOAB30BAHHE AAA AOKA3aTEABCTBA BBIBOAOB U3
HaOATOACHHI U OIIBITOB;

3) CaMOCTOATEABHO, YBEPEHHO U OE30IINOOYHO IPUMEHAET IIOAYICHHbBIC 3HAHUA B

perreHnn IpoOAEM Ha TBOPYECKOM YPOBHE; AOIIYCKAET HE DOAEE OAHOIO HEAOUETA, KOTOPBIH AETKO
HCIPABAACT II0 TPEOOBAHUIO VYNUTEAS; MMEET HEOOXOAHMBIE HABBIKM PaOOTBI C IPHOOpaMH,
YEPTEKAMH, CXEMAMU H IPapUKAMHE, COIyTCTBYIOIIUMI OTBETY; 3AIIHCH, COIIPOBOMKAAIOIINE OTBET,
COOTBETCTBYIOT TPEOOBAHHAM.

Oumwenxa "4" craBUTCA, €CAN YUCHUK:

1) IokaseiBaeT 3HAHMA BCETO U3YYEHHOIO IIPOTPAMMHOrO Matepuaa. Aa€T MOAHBIN U IIPABUABHBIH
OTBET HA OCHOBE M3YYICHHBIX TCOPUIT; HE3HAYNTEABHBIC OIIMNOKH B HEAOYETHI IIPU BOCIIPOU3BEACHH
HM3YYCHHOIO MATEPHAAd, OIPEACACHHA ITOHATHH AAA HEIOAHBIC, HEOOABINNE HETOYHOCTH IIPU
HCIIOAB30BAHUY HAYYHBIX TEPMUHOB HAU B BBIBOAAX M OOOOIIECHHUAX M3 HAOAIOACHHUI H OIIBITOB;
MATEPHAA H3AATACT B OIPEACACHHOH AOTHYECKOH ITOCACAOBATEABHOCTH, IIPU 3TOM AOIIYCKACT OAHY
HErpyOyIO OIINOKY HAU HE OOACE ABYX HEAOYETOB M MOKET HX HCIPABUTH CAMOCTOATEABHO IIPH
TPeOOBAHHH HAN IIPU HEOOABIION IIOMOIIH IIPEIIOAABATEAS; B OCHOBHOM YCBOHA yYICOHBII
MATEPHAA;

IIOATBEP/KAACT OTBET KOHKPETHBIMU IIPHUMEPAMH; IIPABUABHO OTBEYACT HA AOIOAHUTEABHBIC
BOIIPOCHI YIHTEAS.

2) YMeeT caMOCTOATEABHO BHIACAATH I'AABHBIE ITOAOKEHNA B H3YIEHHOM MaTEPHAAE; HA OCHOBAHUI
dakToB M mpumMepoB 0000IIATH, AEAATH BBIBOABL, YCTAHABAHBATH BHYTPHUIIPEAMETHBIC CBS3H.
[TpuMeHATS HOAYYEHHBIE 3HAHUSA HA IIPAKTHKE B BUAOU3MEHEHHON CHTYAIINN, COOAIOAATH OCHOBHBIC
IIpaBHAQ

KyABTYpBI yCTHOI pedn U COIIPOBOKAAIOIIEH ITHCHMEHHOM, HCIIOAB30BATh HAYIHBIC TEPMUHBI;

3) He obaapaer AOCTATOYHBIM HABBIKOM PaOOTHI CO CIIPABOYHOH AHTEPATYPOH, YIECOHHKOM,
IIEPBOUCTOYHUKAMU (IIPABUABHO OPHEHTHPYETCH, HO paboTaeT MEAACHHO). AoIlyckaer Herpyosbie
HAPYIIEHUA IIPABUA OPOPMACHUSA ITUCBMEHHBIX PabOT.

Oumwenxa "3" craBUTCA, €CAN YUCHHUK:

1. ycBOMA OCHOBHOE COAEP/KAHIE YIEOHOTO MATEPHUAAd, UMEET IIPOOEAB! B YCBOCHHN MATCPHAAA, HE
IIPEIIATCTBYIOIIIE AAABHEHIIIEMY YCBOCHHIO IIPOTPAMMHOIO MATCPHAA;

2. MaTepHAA N3AAraeT HECUCTEMATH3UPOBAHHO, (DPAIMEHTAPHO, HE BCETAA IIOCACAOBATEABHO;

3. IOKa3BIBAET HEAOCTATOYHYIO C(POPMUPOBAHHOCTH OTACABHBIX 3HAHHUII U YMEHHUI; BBHIBOABI U

00O00IIIEHNA APTYMEHTUPYET CAA0O, AOIIYCKAECT B HUX OIITHOKHI.
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4. AOIyCTHA OIIHOKHM UM HETOYHOCTH B HCIIOAB3OBAHHHU HAYIHOH TEPMUHOAOIHH, OIIPEACACHISA
ITOHATUI AAaA HEAOCTATOYHO YETKIUE;
5. He HCIIOAB30OBAA B KAYECTBE AOKA3ATEABCTBA BBIBOABI U OOOOIICHHUA M3 HAOAIOACHHMN, (DAKTOB,
OIIBITOB HAHM AOITYCTHA OIIHOKU IIPU UX H3AOMKCHUH;
6. HCIIBITBIBACT 32.prAHCHI/IH B HPHMCHCHI/IH 3HaHHI>i, HCO6XOAI/IMI)IX AAA pCLHCHI/IH 3aAa41 pa3AI/I"IHI)IX
THIIOB, ITIPH OOBACHEHUN KOHKPETHBIX ABACHHI HA OCHOBE TCOPUII 1 3aKOHOB, HAI B ITOATBEP/KACHHI
KOHKPETHBIX IIPUMEPOB IIPAKTUIECCKOTO IIPHIMEHEHHUA TEOPHIT;
7. OTBEYACT HEIIOAHO Ha BOIIPOCHI YIUTEAA (VIIYCKAS I OCHOBHOE), HAH BOCIIPOU3BOAUT COACPIKAHIIE
TEKCTA YICOHMKA, HO HEAOCTATOYHO IIOHUMACT OTACABHBIC ITOAOKCHUSA, IMEIOIINE BAXKHOE 3HAYCHHUE
B 9TOM TEKCTE;
8. OOHapyKHBAa€T HEAOCTATOYHOE IIOHHMAHHE OTACABHBIX IIOAOKCHHH IIPH BOCIPOH3BEACHUN
TEKCTa y4eOHHKA (3aIMCell, IEPBOMCTOYHUKOB) HAM OTBEYAECT HEIIOAHO HA BOIIPOCHI YIHTEAS,
AOITyCKas OAHY-ABE I'PyObIE OITHOKH.
Oumwenxa "2" cTaBUTCA, €CAN YUCHUK:
> y
1. He ycBOMA U HE PACKPBIA OCHOBHOE COACP/KAHIE MATEPHAAQ;
2
2. HE A€AAET BBIBOAOB U OOOOITIEHU.
3. He 3HACT U HE IIOHHMACT 3HAYUTEABHYIO HAH OCHOBHYIO 9YACTb IIPOIPAMMHOIO MATEpPHAAd B
IIPEACAAX ITOCTABACHHBIX BOIIPOCOB;
4. uau nmeer cAa00 cOPMUPOBAHHBIC U HEITOAHBIC 3HAHHUA U HE YMEET IIPUMEHATh UX K PEIIICHUIO
KOHKPETHBIX BOITPOCOB H 33A24 110 0OpasIly;
5. mau mpu ortBeTe (Ha OAMH BOIIPOC) AOIYCKaeT OOAEE ABYX IPYOBIX OIMHOOK, KOTOPBIEC HE MOKET
HCIPABUTH AQJKE IIPU IIOMOIIH YIHTEASL.
[Ipuvedanne.
ITo OKOHYAHUIO YCTHOIO OTBETA YYAILEIOCA IIEAATOTOM AA€TCA KPATKUIT aHAANU3 OTBETA, OODBABAACTCA
MOTHBHPOBAHHAA OICHKA. BO3MOKHO IIPHUBACYCHHE APYTHX VYaIIUXCA AAfl AHAAM3d OTBETA,
CaMOaHAAU3
Ol ICHUBAHMEC CAMOCTOATCEABHBIX ITMCObMECHHDBIX U KOHTI!OAI)HI)IX pa6OT
Oumwenxa "5" craBuTCA, €CAN YUCHHK:
> y

1. BBITOAHHA PabOTY O€3 OIIHOOK U HEAOYETOB;
2. AOIIyCTHA He DOACE OAHOIO HEAOUETA.
Oumwenxa "4" cTaBUTCA, €CAM YUCHHK BBIITOAHUA Pa0OTY IIOAHOCTBIO, HO AOIIYCTHA B HEH:
1. He Goaee OAHOIT HErPyOOIT OITHOKH H OAHOTO HEAOUETA;
2. mAn He DOAEE ABYX HEAOUCTOB.
Owenka "3" craBUTCH, €CAH YYCHHK IIPABUABHO BBIIOAHHMA HE MCHEEC IIOAOBHHBI PabOTHI HAU
AOITyCTHA:
1. He 6oAee ABYX IPYOBIX OIIIHOOK;
2. mAu He ODoAee OAHOM IpyOOIi B OAHOM HErpyOOIl OIIMOKH, I OAHOTO HEAOUET;
3. mAu He DOAEE ABYX-TPEX HEIPYOBIX OIIHOOK;
4. AT OAHOI HEerpyOOI OIIMUOKH U TPEX HEAOUYETOB,

b
5. HAHM IIPH OTCYTCTBUH OIMHOOK, HO IIPH HAAMYHH YCTHIPEX-IIATH HEAOYCTOB.
Oumwenka "2" craBuTCA, €CAH YICHUK:
1. AOIYCTHA YHCAO OIIHOOK M HEAOYETOB, IIPEBOCXOAAIICE HOPMY, IIPH KOTOPOH MOMKET OBITH

b b

BBICTABACHA
orenka "3";

2. IAY €CAH ITPABHABHO BBIIIOAHHA MEHEE IIOAOBHUHEI PAOOTHI.

[Ipumeuanne.
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1) Vaureas mMeer IpaBo IOCTABUTH YIEHUKY OICHKY BBIIIE TOM, KOTOPAsA IIPEAYCMOTPEHA HOPMAMI,
€CAH YICHHKOM OPHTHHAABHO BBIIIOAHEHA paboTa.

2) OreHKH ¢ aHAAM3OM AOBOAATCHA AO CBEACHHSA YYAIIIHXCA, KAK IIPABUAO, Ha ITOCACAYIOIIIEM YPOKE,
IIPEAYCMATPHUBACTCA pabOTA HAA OIINOKAMH, YCTPAHEHUE IIPOOEAOB.

OrieHpBAHIE BRITOAHEHHA IPAKTHYECKUX (AA0OPATOPHBIX) PAOOT, OIIBITOB 110 IIPEAMETAM.

Oumwenka "5" craBurcs, €CAM YICHUK:

1) IpaBUABHO OIIPEACAHA IIEAD OIIBITA;

2) BBIIOAHHA PaOOTy B IIOAHOM OOBEME C COOAFOACHHEM HEOOXOAHMOII ITOCACAOBATEABHOCTH
ITIPOBEACHUS OIIBITOB M H3MEPEHHIA;

3) caMOCTOATEABHO U PAITMOHAABHO BEIOPAA M IIOATOTOBHA AAf OITBITA HEOOXOAHMOE OOOPYAOBAHIE,
BCE OIIBITEI IIPOBEA B YCAOBHUAX M PEKUMAX, OOCCIIEIHBAIOIINX IIOAVICHIE PE3YABTATOB U BEIBOAOB C
HAaNOOABIIIEN TOYHOCTBIO;

4) Hay4HO I'PAMOTHO, AOTHYHO OIIMCAA HAOAIOACHHA U C(OOPMYAHPOBAA BBIBOABI M3 OIIbITA. B
IIPEACTABACHHOM OTYETE IIPABUABHO H AKKYPATHO BBITOAHHA BCE 3aIIHCH, TAOAHIIBI, PHCYHKH,
YepPTEKH, TPAPUKI, BEIMHCACHHA U CACAAA BBIBOABI;

5) mIpaBUABHO BEIIIOAHHA aHAAU3 rTorpermHocteit (9-11 kaaccer).

0) HIPOSBAAET OPraHH3AINOHHO-TPYAOBBIC YMEHUA (IIOAACPIKHBACT HUHUCTOTYy PabOYero Mecra u
ITOPAAOK HA CTOAE, SKOHOMHO HCIIOAB3YET PACXOAHBIC MATEPHUAAEL).

7) 9KCIEPHMEHT OCYIIECTBAACT IO IIAAHY C YIETOM TEXHHKH OE30IIACHOCTH U IIPaBHA PAOOTHI C
MaTEPHAAAMH 1 OOOPYAOBAHHEM.

Oumwenxa "4" craBUTCA, €CAH YUCHHK BBITOAHUA TpeboBaHus K orenke "5", Ho:

1. OIBIT TIPOBOAMA B YCAOBHAX, HE OOECIEUNBAFOIIIX AOCTATOYHON TOYHOCTH H3MEPEHNI;

2. mAM OBIAO AONYIIICHO ABA-TPH HEAOUETA;

3. nAau He HOACE OAHON HErpyOOH OIIHOKKA K OAHOTO HEAOUETA,

4. IAM 3KCIIEPUMEHT IIPOBEACH HE IIOAHOCTBIO;

5. MAYM B OIIICAHUHU HAOAFOACHUIT U3 OITBITA AOITYCTHA HETOYHOCTH, BBIBOABI CA€AQA HEITOAHBIE.
Oumwenxa "3" craBUTCA, €CAN YUCHHUK:

1. IPaBHABHO OIIPEAEAHA LIEAB OIBITA; PAOOTY BBIIOAHACT IIPABUABHO HE MCHEE YEM HAIIOAOBHHY,
OAHAKO OOBEM BBITOAHEHHOH YACTH TaKOB, YTO IIO3BOAACT IOAYYHTH IIPABHABHBIE PE3YABTATH U
BBIBOABI ITO OCHOBHBIM, IIPUHIIUIINAABHO Ba/KHBIM 32Aa9aM PaOOTEL;

2. mAT TIOADOP 0OOPYAOBAHHA, OOBEKTOB, MATEPHAAOB, 4 TAKIKE PAOOTHI ITO HAYAAY OITBITA IIPOBEA C
ITOMOIIBIO VUNTEAS; HAU B XOAE ITPOBEACHHUS OIIBITA M M3MEPEHHUI OBIAM AOIYIIEHBI OIIHOKH B
OIIHCAHUHU HAOAIOACHUIT, (DOPMYAHPOBAHIN BBIBOAOB;

3. OIBIT IIPOBOAHACA B HEPALIMOHAABHBIX YCAOBHAX, YTO IIPUBEAO K IIOAYVICHHUIO PE3YABTATOB C
OOABIIIEH IOIPEIIHOCTBIO; HAU B OTUETE OBIAM AOIIYIIEHBEI B OOIMEH CAOMKHOCTH HE DOAEE ABYX
OIHOOK (B 3aIIMCAX CAMHHII, H3MEPEHUAX, B BEIMHCACHHAX, I'padUKaX, TAOAHUIIAX, CXEMaX, AHAAN3E
ITIOIPEITHOCTEH H T.A.) HE

IIPUHITAIIHAABHOTO AASl AAHHOM pabOTHI XapaKTepa, HO IIOBAHABIIINX Ha PE3YABTAT BRIIIOAHEHHA; TAN
HE BBIIIOAHEH COBCEM HAH BHIIIOAHEH HeBepHO aHaAmu3 norperraocreit (9-11 kaacc);

4. pomyckaeT rpyOyIO OIIHMOKY B XOAE 9KCIIEpHMEHTa (B OOBACHEHHH, B OPOPMACHHH pabOTHI, B
COOAIOACHHU IIPABHA TEXHHUKH OE30IIACHOCTH IIPH paboTe ¢ MaTepHaraMH U ODOPYAOBAHHEM),
KOTOPAsl HCIIPABAAETCA ITO TPEOOBAHUFIO YIUTEA.

Oumwenxa "2" cTaBUTCA, €CAN YUCHHUK:

1. HE OompeAeAnA CAMOCTOATEABHO ILIEAD OITBITA; BEIIOAHUA PaOOTy HE IIOAHOCTBIO, HE IIOATOTOBHA
HY’KHOE OOOpPYAOBaHHE U OOBEM BBIIOAHEHHON YACTH PaOOTHI HE IIO3BOASET CACAATDH IIPABHABHBIX

BBIBOAOB;
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2. HAM OIIBITBI, U3MEPEHUA, BEIYUCACHUSA, HAOAIOACHHUS IIPOU3BOAHANCH HEIIPABUABHO;

3. AU B XOAE PabOTHL H B OTYETE OOHAPYKHAUCH B COBOKYITHOCTU BCE HEAOCTATKH, OTMEYCHHEIC B
TpeboBaHMAX K oreHke "3";

4. pomryckaer ABe (1 6oAee) TPyOBIE OIINOKH B XOAE 9KCIIEPUMEHTA, B OOBACHEHUH, B OPOPMACHUN
paOoOTEl, B COOAIOACGHHH IIPAaBHA TEXHHKHM OE30IACHOCTH Hpu pabOTe€ C BEIIECTBAMH U
00OPYAOBAHHEM, KOTOPBEIE HE MOKET HCIIPABUTD AAKE ITO TPEOOBAHUIO YIUTCAL.
TpebGopanus k 0OPMAECHHUFO IITIKOABHOTO pedpepaTa

3ammra pedpepara —O0AHA U3 POPM IIPOBEACHUA YCTHOH HUTOrOBOM arTrectanuu ydammxcsa. Omna
IIPEAIIOAATAET IIPEABAPUTEABHBIN BHIOOP BBIITYCKHUKOM HHTEPECYIOIEH €ro IIPOOAEMBIL, €€ TAYOOKOe
H3yYCHHE, U3AOKEHHE PE3YABTATOB U BEIBOAOB. TepMuH «pedpepaT» MMeEET AATHHCKHAE KOPHH H B
OCHOBHOM IIEPEBOAE O3HAYACT KAOKAAABIBAIO, COOOIIaion. CAOBAPH OIPEACASIOT €r0 3HAYECHUE KaK
«KPATKOE M3AOMKECHIE B IINCBMEHHOM BHAE HAH B (POPME IIYOAUTIHOIO AOKAAAQ COACPIKAHNA KHUTH,
YYIEHNsA, HAYIHOMN IIPOOAEMBI, PE3YABTATOB HAYYHOTO HCCACAOBAHNSA; AOKAAA HA OIIPEACACHHYIO TEMY,
OCBEIIAIOIIHI €€ Ha OCHOBE 0030pa ANTEPATYPbI U APYIHX HCTOYHHUKOBY. OAHAKO BBIITYCKHUKI
IIIKOABI HE BCETAA AOCTATOYHO XOPOIIIO IIOATOTOBACHBI K 9TOH popMe pabOTHI I OCBEAOMAEHBI O TEX
TPEOOBAHUAX, KOTOPEIE IIPEABABAAFOTCA K €€ BBIIIOAHCHHIO

Tema pegpepama u ee 6s160p

OcHoBHbIE TPEOOBAHHUA K 9TOH YacTH pedpepara:: Tema AOAMKHA OBITE CPOPMYANPOBAHA IPAMOTHO
C AMTEPATYPHOH TOYKM 3pEHHUA’ B HasBaHHN pedepara CACAYET OIPEACAHTb UETKHE PaMKH
PACCMOTPEHUSA TEMBI, KOTOPEIE HE AOAKHBEI OBITh CAHIIKOM ITTHPOKHUMH HAHM CAHIIKOM Y3KHMH *
CAGAYET IO BO3MOKHOCTH BO3AEP/KHBATBHCA OT HMCIOAB30OBAHUA B HA3BAHUHU CIIOPHBIX C HAYYIHOMN
TOYKH 3PEHHA TEPMHHOB, M3AUIITHEH HAYKOOOPA3HOCTH, 4 TAKAKE OT YPE3MEPHOTO YIPOIICHHA
dOPMYAHPOBOK, KEAATEABHO N30EIaTh AANHHBIX HA3BAHIH.

Tpebosaruz k ogpopmaeriiro mumyaviozo aucna

B mpaBom BepxHEM yTAY yKa3BIBA€TCA HA3BAHUE YU€OHOIO 3aBEACHUS, B IICHTPE -TeMa pedpepaTa, HIKeE
tembl capasa —®P.J1.0O. yaamerocs, kaacc. @.M.O. pykoBoauTEAs, BHI3Y —HACEACHHBIA ITYHKT H TOA
HAITHCAHUA.

Ocaasneriue

CAEGAYIOIINM ITOCAE THTYABHOTO AHCTA AOAKHO HATH OTAaBAcHHE. K coaAeHHFO, OYEHb 9acTO
VIHTEAd HE HACTAUBAIOT HA 3TO KaKyIIeMcsi nM (DOPMAABHOM TPEOOBAHHH, 4 BEAb HMCHHO C
ITOAOOHBIX «MEAOYEID» HAYU-HACTCA KyABTypa HaydHOTO TpyAa. LIIKOABHEINA pedepar caeayer
COCTABAATD M3 YETHIPEX OCHOBHBIX YACTEH: BBEACHHA, OCHOBHOM YACTH, 3aKAFOYECHHA M CIIHCKA
AHTEPATYPEL

Ocrosrvre mpebosarus K 66ederitiro

BBeacHIE AOAKHO BKAFOUATH B ceOf KpATKOE ODOCHOBAHNE aKTYaABHOCTH TEMBI pedpepara, KoTopas
MOZKET PACCMATPUBATHCSA CBA3M C HEBBIACHEHHOCTBIO BOIIPOCA B HAYKE, C €ro OOBEKTHBHOM
CAOJKHOCTBIO AASl H3YUCHUA, 4 TAKIKE B CBA3H C MHOTOYUCACHHBIMU TEOPUAMU U CIIOPAMH, KOTOPbIE
BOKPYT Hee BO3HUKAIOT. B 3TOM yacTi HEOOXOAMMO TaK:Ke IIOKA3aTh, ITIOYEMY AAHHBIA BOIIPOC MOKET
IIPEACTABAATh HAYYHBI MHTEPEC M KAKOE MOKET MMETh IIPAKTHYECKOE 3HAYCHHE. TakuM o0pasom,
TeMa pedpepara AOAKHA OBITH aKTyaAbHA AHOO C HAYYHOH TOYKH 3PEHHA, AUOO H3 IIPAKTHICCKUX
cooOpaxkeru#. O4UeHb BAKHO, YTOOBI IKOABHHK YMEA BBIACAUTB IIEAb (HAH HECKOABKO IICACH), a
TAKKE 3aAQ9H, KOTOPBIE TPEOYETCA PEIINTh AAA peasnsanuu rean. Hamprmep, mieapro Moxer OBITH
ITOKA3 Pa3HBIX TOYEK 3PEHUA HA Ty HAH HHYIO AHYHOCTB, 4 32Aa9aMHU MOI'YT BBICTYIIATh OIIICAHIE €€
AMYHOCTHBIX KA9€CTB C IO3HUIIHH PAAA aBTOPOB, OCBEIIIECHHUE €€ OOIIECTBEHHON ACATEABHOCTH H T.A.
OOBIMHO OAHA 32A249a CTABUTCA Ha OAUH maparpad pedepara.

Tpebosarnun « ocrosnodl yacmu pedpepama
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OcHoBHas 9acTh pedpepaTa COACPKUT MATEPUAA, KOTOPBIH OTOOPAH YYEHUKOM AAA PACCMOTPEHHSA
podaemsr. He crour 1peboBaTh OT IIKOABHHKOB OYEHb OOBEMHBIX peddepaToB, IIPEBpAIas HX TPYA
B MEXaHHYECKOE IIEPEINCHIBAHUE M3 PASAMYIHBIX HCTOYHHKOB IIEPBOrO IIOIABIIIEIOCA MATEPHAAA.
Cpeannii 06beM ocHOBHOMN 4actu pedpepara —10 crpaHuIl. VAHTEAIO IPU PELEH3HH, 4 YICHUKY
IIPU HAITUCAHIN HEOOXOAUMO OOPATHTH BHIMAHIE HA OOOCHOBAHHOE PACIIPEACACHHE MATCPHAAA HA
mmaparpadsl, ymMeHHne (GOPMYAHPOBATh HX HA3BAHHE, COOAIOACHHE AOTHKH H3AO:KeHHdA. OcHOBHAA
gacTh pedpepara, KPOME COACP/KAHHA, BHIOPAHHOIO M3 PAa3HBIX AHTEPATYPHBIX HCTOYHHKOB, TAKKE
AOAJKHA BKAIOYAaTh B CeOA COOCTBEHHOE MHEHHE yd9amleroci Hu  COPMyAHPOBAHHBIC
CaMOCTOATEABHBIE BEIBOABI, OITUPAFOIIIIECH Ha IIPUBEACHHBIE (DAKTEL.

Tpebosarus x saxaroueruro

3axaroueHue —d9acTb pedpepara, B KOTOPOH POPMYAHPYIOTCH BEIBOAHI ITO maparpadam, ooparmaercs
BHHMAHHE HA BBIIOAHEHUE ITOCTABACHHBIX BO BBEACHHUU 3aAa9 U IIEACH (MAU IIeAM). 3AKAIOYCHHUE
AOAKHO OBITH YETKHM, KPATKHM, BBITEKAFOIIIUM M3 OCHOBHON dacTH. OUeHb 9acTo yUCHHKH (Ad W
VIHTEAS) IYTAIOT 3aKAIOYCHHIE C ANTEPATYPHBIM IIOCACCAOBHEM, TAC IIBITAIOTCA IIPEACTABUTD
MaTepraA, IPOAOAKAIOIINI U3AOKeHHE IPOOAeMEL. OObeM 3aKAIOYEHHA 2-3 CTPAHHUIIBL.

Ocrtosrvie mpebosarus K cnucky usyuenon aumepanypot

M cTouHUIKH AOAKHEL OBITH IIEPEUNCACHBI B aA(PABUTHOI ITIOCAEAOBATEABHOCTH (IIO IIEPBBIM OYKBAM
dpamuAmii aBTOPOB MAH ITO Ha3BaHUAM COOPHUKOB). HeoOX0ANMO yKa3aTh MECTO H3AAHUA, HA3BAHIC
HM3AATEABCTBA, TOA M3AAHMA.

Ocrosrvie mpebosarus K Hanucarurw pegepama

OcHoBHbIE TpeOOBaHHA K HAIHCAHHIO pedepaTa CACAYIOIIHE: AonkHa COOAIOAATBCA
ompeaeAcHHaA popmMa (THTYABHBIH AUCT, OTAABACHHE H T.A.) BoIOpaHHas TeMa AOAJKHA COACPIKATD
OIIPEACACHHYIO IIPOOAEMY H OBITH AACKBATHOM IIKOABHOMY YPOBHIO IIO OOBEMY U CTEIICHH
HAYYIHOCTH. " He caeayer TpeGoBath HalmcaHuA OYEHb OOBEMHBIX II0 KOAHYECTBY CTPAHUIL
pedpeparos.: BeaeHue u 3aKAIOYEHHE AOAKHBI OBITH OCMBICACHHEM OCHOBHOM 4dacTu pedpepara.
Betcmasaenue oyenxu 3a pegpepam
B urore omenka cKAaABIBaETCA U3 PAAA MOMEHTOB!

- cobAroaeHNA (DOPMAABHBIX TPeOOBaHUIl K pedpepaty;

-I'PAMOTHOI'O PACKPBITHA TEMBI;

- YMEHUA 9€TKO PACCKA3aTh O IPEACTABACHHOM pedepare

- CIIOCOOHOCTH IOHATH CyTb 3aAaBa€MBbIX II0 pa60Te BOIIPOCOB 1 C(bOpMyAHpOBaTb TOYHBIEC OTBETBI

Ha HHX
ITepeyeHs TEXHUYECKHX CPEACTB KaOUHETA
Ne HanmeHoBanme o00bekTOoB ™ CpeActB MarepuasbHo — | KoamdectBo 1o
TEXHHYIECKOro 00ecreveHns daxry
I ITeuarspie mocoOuA
1 KoMITAEKT TOPTPETOB YUEHBIX-XUMHUKOB
2 Cepus crrpaBounbix TabAmI 110 xumun («[ leproandeckas cucrema
xumugeckux 9aemeHToB A M. MenaeaeeBay, «PactBopumocts
COAEH, KHCAOT M OCHOBAHHIT B BOAE», «DACKTPOXHUMUYCCKHH PAA
HAIIPSKEHHH METAAAOBY).
I1 HMHudopManmmoHHO-KOMMYHHKATUBHBIE CPEACTBA
1 MyAbBTHMEAUIHBIE TIPOrPaMMBI (OOy9aroIue, TPEHHHIOBEIE,
KOHTPOAHUPYFOIIIHE) ITO BCEM PA3AEAAM KyPCa XUMIH
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DAEKTPOHHBIE OUOANOTEKH IO KYPCY XHMUN

IT1

Texuuyecknue cpeAcTBa 00yUeHUA

Kommprorep

MyABTHMEAMITHBII IIPOEKTOP

DKpaH IPOEKITMOHHBII

v

YuebHO-TIpaKTHYECKOE U yueOHO-Aa00paTOpHOE
o6opyaoBanmue. ITpubopsl, HaGOPHI MOCYABI U
AabGOPATOPHBIX IPUHAAAEIKHOCTEN AASL XHUMIYECKOTO
9KCHEPHUMEHTA, OOIIEro Ha3HAYCHUA

Becer anexkrponnbe

HarpeBareApHBIC IPUOOPEL: CIIIPTOBKA

AoOCKa AAS CYIIIKI ITOCYABIL

KoMIaekT aAekTpoCcHAOKEHNA KAOMHETA XUMUN

AeMoHCTpanImOHHBIE

el 1 I S IS I WS

Habop mocyAsr u IPpUHAAAEKHOCTEH AA ACMOHCTPAIIMOHHBIX
OIIBITOB IO XUMHH

CTOAUK IIOABEMHBII

[IITaTUB AAS ACMOHCTPAMOHHBIX IpoOupok [1X-21

[IItatus Mmetaaamaeckuit [IIADB

DKpaH POHOBBIN YEPHO-OCABII (ABYCTOPOHHHUI)

N U A W DN

Ha6op daakonos (250 — 300 MA AAS XpaHEHHA PACTBOPOB
PEaKTHBOB)

Cnenmasn3mpoBaHHBIE IPHOOPHI M aIIAPATHI

Arnmapat (mpubop) Aaf moAygenns razos (Kuira)

[Tpubop AAf AeMOHCTpaIHH CBETOBOTrO 3heKTa peaKIimii

[Ipubop AAfA OIIpEAEAEHHS COCTaBA BO3AYXA

BOpOHKa ACAUTECABHAA AAA pa6OTbI C BPCAHBIMHU BCIIICCTBAMI

O e I I NN

Boponxa aeanreapHas oOIIero Ha3Ha9eHNA

VII

KoMmnaeKkTsI AAsL AAGOPATOPHBIX ONBITOB U
IIPAKTUYECCKUX 3aHATHN 10 XUMHAH

Becor mexanmgeckue AabopaTopHbIE

Habop 6anok aas xparenus TBepAbIx peaktuBos (30 — 50 Ma)

Habop ckafnok ((pAAKOHOB) AASl XpAHEHUA PACTBOPOB PEAKTHBOB

Habop npodupox (I1X-14, ITX-106)

[Ipubop AAf TTOAYUEHHSA rA30B

LII/IAI/IHAPI)I MCpHI)IC CTEKAAHHDBIC

~N| O O K~ W N ~—

Kpucraaamsarop

VIII

Moaean

Habop kprcTaaAmdecKux pemeTok: aamMasa, rpadpura, IIOBapeHHON
coAH
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2 Habop mMoaeAelt — armmANKaIuii AASl HAAIOCTPALIIH THITOB
XHUMHYECKIX PEAKITHI

3 Habop AAf MOAEAHPOBAHUA SIAEKTPOHHOIO CTPOEHHUA ATOMOB
5AEMECHTOB

IX HatypaabHbIe 00 BEKTBI, KOAACKITUH

1 Tomauso

2 Hedrp

3 MuHepaABI B TOPHBIE TTOPOABI

4 MunepaabHbBIE YAOOpPEHHSA

5 Meraaabr

6 AArOMUIHUIIIT

7 Craap

8 Crexkao

9 Boaokna

10 TTaacTmacchr

X PeakTuBsl
Hatop «Kucaomeory

1 Kucaora cepnad

2 Kucaora coasnas

3 Kucaora azornasn

4 Kucaora oprodocdopnas 0,050 kr
Hatop « udpoxcude»

5 Kaansa rmapokcna

6 Kaabrus ruapokcua

7 Harpnsa rmapoxcna
Habop «Oxcudwr memannos

8 AATOMIHUA OKCHA

9 bapns oxcua

10 Keaesa (III) oxcua

11 Kaabrmda oxcma

12 Maruust okcuA

13 Meau (1I) oxcua

14 Kaamns okcua

15 Hyuka oxcua
Habop «Memannvry

16 AAOMHHHH (TPAaHYABI)

17 7Keaeso BoccTaHOBAEHHOE (TIOPOIIIOK)

18 Maruamii (OuAKH)

19 Meap (TpaHyABL, OIIHAKH)

20 [luHK (rpaHyABI)
Hatop «lLlesounsie u wenourosemensrsie Memanivey

21 Awrrmit

22 Harpnit

Hatop «Oeneonacnvie seayecmsar
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23 Cepa (TOpOIIIOK)
Habop «I anozeruder
24 bapus xaopua
25 Keaesa (III) xaopua
26 Kaausa xaopua
27 Kaabrus xaopua
28 Marunsa xAopua
29 Meau (II) xaropma
30 Harpus xaopua
31 [TuaKa XAOPHA
32 Kaaua noana
33 Kaaus 6pomua
Habop «Cyavgpamer. Cynspumvr. Cynppudsny
34 AaromuHHA CyAbdAT
35 Keaesa (II) cyapdar
36 Kaawns cyasdar
37 Kaapnumsa cyasdar
38 Maruwus cyabdar
39 Meau (II) cyapdpar
40 Harpus cyasdpua
41 Harpus cyasdar
42 Luaka cyabdat
Habop «Kapbonamvey
43 Kaans kapOoHar (mmorarm)
44 Meau (II) kapbonaT OCHOBHOI
45 Harpusa kapbonar
46 Harpus ruapoxkapbonar
47 Kaapnns kapOonar
48 Maruus kapOoHaT
Hatbop «Qocgpamer. Cunuxamevry
49 Harpnsa cuaukar 9-tu BOAHBII
50 Harpus oprodocdarrpexsamereHHEIR
Habop Ne 16 OC «Humpanrvr»
51 AAIOMUHUA HUTPAT
52 Kaaus aurpar
53 Kaabrus murpar
54 Mean (II) murpar
55 Harpus aurpar
56 Cepebpa murpar
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Habop «Inouxamopury
57 Nakmona
58 MeTHAOBBIH OpaH/KEBBIH
59 ®enoadrasens

VYUEBHO-METOAUWYECKU KOMITAEKC

YUEBHO-METOAMUYECKHUI KOMITAEKC

Y4eOHO-METOAUYECKUI KOMIIAEKT

1.

Vuebunk: «Xumus. Yrayoaernsiii yposers».10 ka. / B.B. Epemun, H.E. Kyssmenxo, B.M.
Tepennn, A.A. Apo3pos, B.B Ayuun. — M.:Apoda, 2018;— 447c.

Vuebnuuk: «Xumust. Yraybaenusiii yposerb». 11 kaacc. / B.B. Epemun, Kyssmenko, A.A.
Aposaos, B.B Ayunn. — M.:Apodpa, 2018;— 478c.

-Vuebuuk: «Xumns. baszosoii yposeus». 10 xa./ B.B. Epemun, H.E. Kyssmenko, B.I.
Tepennn, A.A. Apo3aos, B.B Ayuun. — M.: Apoda, 2013; — 189 c.

Vuebunk: «Xumus. bazoserit yposens». 11ka./ B.B. Epemun, Kyssmenxo, A.A. Aposaos, B.B
Ayaua. — M.:Apoda, 2015;— 224c.

I'apa H.H. ITporpammsr o01ieo6pazoBateAbHBIX yapekAeHui. Xumusd: 8—9, 10—11 xaaccorL
M.: Ilpocsemenne, 2009

Mertoanueckas auTeparypa

1.

1.

Axmeros H.C. Xumusa — 10, Xumua — 11. — M.: Ipocsertenue, 2015. — 192 c.

2. I'yzett  A.C,, Cypopuesa P.II, Copoxumr B.B. Xwmmma. 10-11 kaacc. VaeOHHK AAd

00I11e00pa30BATEABHBIX YUeOHBIX 3aBeAcHUI. — M.: Apoda, 2018. — 288 c.

3yea M.B., Tapa H.H. IlIxoapssri mpakrukysm 1o xuvun. 10-11 ka. — M.: Apoda, 2018. — 135
c.

Kapanerssaur M.X., Apakur C.M. OOrmmas u mHeopranmyeckas xumus. 3—e u3a. — M.: Xumud,
1994. - 532 c.

Awmaua P.A., Mapryaunc B.B. Xuvusa. 8-9 ka. Vaebroe mocobue. — M.: Apoda, 2012. — 288 c.
Xowmuenko I'I1. TTocobue aas moctymaromux B By3bL — 3— msA., — M.: OOO “KsaareabcTtBo
Hosas Boana™, 2018. — 463 c.

Xomuenxo ['I1., Xomuenko M.I'. 3apavn 1m0 XuMHE AAA IOCTYIAIOIIHX B BY3BL YdueOHOE
nocobue 2—e usA. — M.: Beicrmmas mikoaa, 2013. — 302 c.

Xomuenxo VL.I'. COOpHHK 32429 U YIIPAKHEHHUH ITO XUMII AAS CPEAHEH IIKOABL — M.: «Hosas
Boamay, 2016. — 214c.

Cocras meamarexm:

Orxperras xumud. Bepens 2.6. (I10AHBI MHTEPaKTUBHBIN KYPC XUMUIN AAf YIAIIIAXCSA IITKOA,

AMIIEEB, TUMHA3HH, KOAACAKEH, CTYACHTOB TexHm4deckux By30B). OO0 «Pusukom» 2015.

2.

CD-ROM Bupryaabhas mkosa Kupuasa n Medoans. Vpoku xumvun. 8-9 kaaccsr.-M.: OOO

«Kupnaa u Medoanit», 2012r.

3.

CD-ROM Vwuebnoe aaekrpornoe mpanne Xumud (8-11 kaacc) Bupryaapnas aaboparopus.

MapI'TV, Aaboparopus cucrem myabTameAns, 2014r.

4.

CD-ROM Daexrponnas 6udanoreka «l Ipocsermenue». MyabTuMeAniiHOE 110cOOHE HOBOTO

oOpasira. 8 kaacc. M.: ITpocsermenne, 2015r

HNHudopManmoHHBIE NCTOYHUKHI

1. http:

www.internet-school.ru
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http://www.internet-school.ru/

2. http://school-collection.edu.ru/

4.http:

www.xumuk.ru

5. http:

www.it-n.ru/communities.aspx?cat 10=4605&lib _no=20139&tmpl=lib

6. http:

www.alhimik.ru

7. http://ege.yandex.ru/chemistry/
8.http://chem.reshuege.ru/
9.http://himege.ru/

10.www.olimpmgou.narod.ru.

KaAeHAapHO TEMATHYCCKOEC ITAAHUPOBAHUE

10 xaacc

Homep | Aara | Tema ypoxa

OPFaHI/I‘IeCKaﬂ XUMUA. BBCACHI/IC B OPTraHUYECKYIO XUMUFO

1 [Ipeamer 1 3HAYECHHE OPraHUMYECKON XUMITH
2 CrpykTypHAas TEOPHUA OPTAHHIECKUX COCAMHEHHI
3 Wzomepus
4 OCHOBHEBIE KAACCEI OPTAHUYIECKUX COEAMHECHHI
Opraandeckas XuUMHA. YTAEBOAOPOABI

5 [IpeaeAbHBIE YTAEBOAOPOABI
6 ITpeaeAbHBIE yTAEBOAOPOABI
7 DTHAECHOBBIE YTAEBOAOPOABI
8 DTHACHOBBIE YTACBOAOPOABI
9 AIICTHACHOBBIE YTAEBOAOPOABI
10 AIICTHACHOBBIEC YTAEBOAOPOABI
11 APOMATHIECKUE YTACBOAOPOABI
12 O0o001IIeHne U CHCTEMATH3ANINSA 3HAHIH IT0 TEME «Y TACBOAOPOABD
13 KorTpoabnas padora Nel 1o teme: «YTA€BOAOPOABD
14 Opranmaeckas xumus. KncaopoAcoaepKarime OpraHmYeckHe COeAMHEHUA
15 Crimprsr
16 XHUMHYECKHE CBOIMCTBA U IIOAYICHUE CITUPTOB
17 MmuoTroaTOMHBIE CIIUPTHI
18 Denon
19 AABAETHABL U KETOHBL
20 KapbonoBbre KHCAOTBL. XUMHYECKHE CBONCTBA U IIPUMEHEHIE KAPOOHOBBIX

KHCAOT
21 Caoxubre apuper
22 Perrenrne 3aaag Ha BEIBOA hOpMyA
23 KonTpoabnad pabora Ne2
24 Kupsr
25 VraeBoarnl. I'aAroko3a
26 Caxaposa. [Toancaxapuast

Opraandeckas XuMuA. A30TCOAEPIKAIIE OPTAHUYIECKIE COEAMHEHUA

27 AMuHB
28 AMHHOKHCAOTHL
29 beaxu
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http://www.xumuk.ru/
http://www.it-n.ru/communities.aspx?cat_no=4605&lib_no=20139&tmpl=lib
http://www.alhimik.ru/

30 O06o001IeHne U CUCTEMATH3AIIA 3HAHUIT 110 IPOUACHHBIM TEMAM
31 Konrpoarnas paboraNe3
Oprannyeckas xumua. BEICOKOMOAEKyAAPHBIE COCAMHEHHA
32 [Toanmeprr
33 IToAmMepHBIE MaTEpHAABI
34 O0001IeHNe U CHCTEMATH3ANNA 3HAHIH 110 IIPOMACHHBIM TEMaM
11 xaacc
Homep | Aara | Tema ypoxa

Teoperunuyeckue ocHoBbI Xumun. CTpoeHHe aTOMA U BEIIECTBA

1 ATOMBI, MOAEKYABI, BEIIIECTBA
2 Crpoenne aroma
3 XuMudeckas CBA3b. ATperaTHble COCTOSHUA
4 [Teproanueckuii 3akon A.J1.Menaeaeepa
5 PactBOopnI
6 KoaaomanbIE paCcTBOPHI
7 Daexrpoantudeckas aucconnarusa. KaucaoTHOCTh cpeart. MIHAHKATOPEI
8 KonTtpoasnad padora Nel 1o teme: «Bermectso»
Teopernyeckue OCHOBBI XUMUH. XMMUYECKHAE PEAKIIUN
9 VpaBHEHNA XUMIYECKUX PEAKIIUNA U PACIETHI IO HUM
10 Peaxnnn norsoro oomena. KadectBeHHBIC peakiinn
11 OKHCANTEAPHO-BOCCTAHOBHTEABHBIC PEAKIIHH. DACKTPOAN3
[TpakTraeckas pabora Nel "Perrenre skcIrepiMEHTAABHBIX 33AA9 10 TEME:
12 «XIMHYECKHE PEAKITHI
Heoprannueckaa xumusa. Kaaccel HeopraHudecKux BeIIeCTB
13 Kaaccudukanmsa Heopraumyaeckux Berects. [IpocTeie BerecTBa -HEMETAAABL
14 IIpocrsie BerectBa —MeTaAAbl. Prsudeckue cBoiicTBa MeTaAAOB. CIIAABBI
15 XuMHYecKkne CBOMCTBA METAAAOB
16 Meraaasr B mpupoae. ObIIHe cr1ocoOb TOAYIEHNA METAAAOB. MeTaaAyprus
17 KonTpoabnas pabora Ne2
XumuA 1 >KU3Hb
18 Bpems B xummn. CKOPOCTb XUMHYECKUX PEAKITHH.
19 XuMugeckoe paBHOBecHE U (DAKTOPBI, Ha HETO BAHSAIOIINE
20 HayJnple mpHHIIAIIEI OPTaHU3AIIMH XUMITYECKOTO IIPOMU3BOACTBA
21 Hedre
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22

[IpupoAHEBIf a3 U 3HEPreTHKA

23 KonTtpoasnad padora Ne3

24 XMy A

25 AeKkapCTBEHHBIE CPEACTBA

26 Kocmermaeckne u mapdromepHbie CpeACTBaA

27 Brrrosas xumust

28 XuMuA B CTPOUTEABCTBE

29 XUMHS B CEABCKOM XO3SHCTBE

30 [paktraeckas pabora Ne2 "[Toayuenne mearoro kyrmopoca"
31 Tomauso

32 Heopranumgeckne matepraasl. [IurmenTsr i kpackn
33 3eaeHas XUMUA

34 O0o00ITIEHNE U CHCTEMATU3AIINA 3HAHUU IO XUMUAN
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