HHOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma mo xummm i 10-11 kmaccoB (I wac B Hemeno) COCTaBiIeHA B
COOTBETCTBUU C TPEOOBAHUSAMU CJIETYIOIUX HOPMATUBHBIX IOKYMEHTOB!

- ®enepanbHbi 3akoH «O0 oOpa3zoBanun B Poccuiickoit deneparmn» ot 29.12.2012 roga Ne 273-
@3 (penakuus ot 02.06.2016, c u3m. u go., Bctyn. B cuiy ¢ 01.07.2016);

- Konnenius 1yxoBHO-HPaBCTBEHHOT'O Pa3BUTHS U BOCIIUTAHUS JIMYHOCTHU IPaKJaHIHA; - TIPUKa3
MunucrepctBa oOpa3oBanust U Hayku Poccuiickoit ®eneparnu ot 30.08.2013 Ne 1015 «O6
yrBepxkaeHun [lopsaka opraHuzanuu M OCYIIECTBICHHS OOPa30BAaTEIbHOWU AESITEILHOCTU IO
OCHOBHBIM 00111e00pa30BaTeIbHBIM MIPOrpaMMaM - 00pa30BaTENIbHBIM IPOrpaMMaM Ha4albHOTO
0011ero, OCHOBHOT'O OOILIEr0 U CpelHero ooiero oopazoBaHus» (3aperucTpupoBaHo B MuHiocte
Poccun 01.10.2013 Ne 30067);

- mpuka3 MuHucTepcTBa o0pa3oBanus U Hayku Poccuiickoit @enepamuu ot 30.08.2013 Ne 1015
"O06 yrBepxkaeann [lopsika opranu3aiyy U OCyIIECTBICHUS 00pa30BaTEILHOM e TEIILHOCTH 10
OCHOBHBIM 00111€00pa30BaTeNIbHbIM MIPOrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HayaJlbHOTO
00111ero, OCHOBHOTO OOIIET0 M CPEIHEro oo0mero oopazoBanus’, 3aperucTpupoBad B MuHIoCTE
Poccun 01.10.2013 Ne 30067 (B pen. [Ipukazos MunoOpuayku Poccun ot 13.12.2013 Ne 1342, ot
28.05.2014 Ne 598, ot 17.07.2015 Ne734);

- muckMo MunuctepcTBa obOpazoBanus u Hayku PO ot 19.04.2011 Ne03-255 «O BBenmeHuu
(denepanrbHOTr0 roCcyIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIApTa 00IIET0 00pa30BaHUsY»; - IPUKA3
MunucrepctBa obpazoBanus u Hayku P® or 17 mas 2012 r. N 413 "OO6 yrBepxaeHUuu
(denepabHOT0 rOCYIapCTBEHHOT'0 00Pa30BaTEILHOTO CTaHAPTa CPeIHEro 001Iero oopasopanus"
(C I3BMEHEHUSAMHU U JOMOTHEHUSIMHU);

- IIOCTaHOBJIEHHE [J1aBHOrO rocy1apCcTBEHHOIO caHuTapHoro Bpadya Poccuniickoit @enepanuu ot
29.12.2010 Ne 189 (pen. ot 24.11.2015) «OO6 yrBepxnenuun CanlluH 2.4.2.2821-10 «CanutapHo-
SMHUJEMHOIOTHYECKHEe  TpeOOBaHMS K  YCIOBHSIM M OpraHu3anmud  oOydeHHWs B
0011e00pa3oBaTeIbHBIX YUpexKACHUIX» (3apeructpupoBano B Muntocte Poccun 03.03.2011r. Neo
19993); - mocraHoBacHKE [ TaBHOTO rOCYIapCTBEHHOTO caHuTapHoro Bpada PO ot 10.07.2015 Ne
26 «O0 yrBepxnaenun CanlluH 2.4.2.3286-15 «CanuTtapHo-31UIeMHOJIOTHYECKHE TPEOOBAHUS K
YCIOBUSIM M OpraHu3allud OOyueHUss U BOCIUTAaHUS B OPraHMU3alMsIX, OCYILECTBIISIOLINX
00pa30BaTEeNbHYIO JIEATENBHOCTh 110 aJalTHPOBAHHBIM OCHOBHBIM 00I11€00pa30BaTEIbHBIM
nporpaMMaM  Juig  OOy4aromuxcs €  OTPaHUMYEHHBIMM  BO3MOJKHOCTSMH  370POBbSI»
(3apeructpupoBano B Munrocte Poccun 14.08.2015 Ne 38528);

- nucekMo MuHucTepeTBa oOpa3oBanus U Hayku Poccuiickoit ®denepanuu ot 28.12.2011 Ne 19-
337 «O BBeAeHUHU TPEThEro Yaca (PU3NUEeCKON KyJIbTYphl B HEJIEIbHBIA 00BeM Y4eOHOUM HArpy3KH
oOydJaronuxcsi B 00111e00pa30BaTeIbHBIX YUPEIKICHUSIX);

- IOCTAHOBJIEHHE [ TaBHOT'O TOCYIapCTBEHHOIO CaHUTapHOro Bpauya Poccuiickoit @enepanuu ot
24.11.2015 Ne 81 «O BHecenuu uzmenenuid Ne 3 B CanlluH 2.4.2.2821-10 «CanurtapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHUS K YCIOBUSM U OpraHM3alH OOYy4YeHHs, COACpXKaHHSI B
00111€00pa30BaTEeNbHBIX OPraHU3alugIX» (3apeructpupoano B Muntocte Poccun 18.12.2015 Neo
40154).

Pabouas mporpamma cocraieHa ¢ yueToM yueOHo-metoandeckoro nocodus C. 'abpuensna:
/ 0. C.T'abpuensa. — M.: [lpoda, 2017. —76, [4] c. bazossrii ypoBenb. 10—11 kmaccer: pabouas
nporpamma K Jiuaun YMK O. [Ipenmernoit nunann yue6nukoB no xumun. O. C. ['abpuensn, WU.T.
Octpoymos, C.A. Cnaakos, 2020.

Pabouas mporpamMma mo XMMHUU COCTaBJIEHA B COOTBETCTBUH C (pesiepaibHbIM KOMIIOHEHTOM
rOCyJapCTBEHHOTO CTaHAapTa CpeAHero (MmoyiHoro) obmero obpa3zoBanus (0a30BbI ypOBEHb),
0J100pe€HHBIM COBMECTHBIM pellieHneM Kosuernu Munob6pazoBanust Poccun u Ilpesunnyma PAO
or 23.12.2003 r. Ne 21/12 u yrBepxkaeHHbIM npukazoM MunoopHayku P® ot 05.03.2004 1. Ne
1089 1 mpumepHOii TTporpaMMBbl CpeAHETo (TIOTHOTO) 001Iero oOpa3oBanus (6a30BbI YPOBEHB)
(muceMo JlemapTraMeHTa rocyaapCcTBEHHOM MOJUTHKU B 00pazoBaHnu MunobpHayku Poccun ot
07.07.2005r. Ne 03-1263).



B paboueii mporpaMMe HalUd OTpaKEHHWE LENM U 3aJlaud U3Y4YeHHUsS XMMHUU Ha CTYIEHH
cpenHero (MoHoro) obmero odpasoBanus (0a30BbI YPOBEHB), U3JI0KEHHBIC B MOSICHUTEIHHON
3anucke [IpumepHoil mporpamMmel 1o xumMuu. [laHHBIA Kypc ydaliuecs M3ydaroT IOcie Kypca
XUMHUU 17151 8-9 KI1accoB, I7i€ OHM MO3HAKOMMJIMCH C BOXXHEHUIIMMU XUMHUYECKUMU MOHATUSIMH,
HEOPraHMYECKUMU M OPraHWYECKUMHU BEIECTBAMHU, NMPUMEHSEMBIMU B MPOMBILIUIEHHOCTH U
MOBCETHEBHOW KU3HU.

Pabouas mporpamma mo xumuu ais 10-11 kimaccoB cocTaBieHa Ha OCHOBE IMPUMEPHOM
oOpa3zoBatenbHOI TporpaMMel B cooTBeTcTBUM ¢ PI'OC. [Iporpamma paccunrtana Ha 34 yaca B 10
kyacce u 34 yaca B 11 kiacce.

I. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
IInanupyemMblie THYHOCTHBIE pe3yJbTaThl ocBoeHuss OOIT

JIM4HOCTHBIE pe3yJbTaThl B cepe OTHOLIEHU o0yyaromuxcs K cede, K CBOeMy 3/10POBbIO,

K IO3HAHUIO ce0s:

OpUEHTalUsl OO0ydJaroUIMXCsl Ha JOCTHKEHHE JIMYHOIO CuacThs, PEalIM3alldi0 IMO3UTHUBHBIX

KU3HEHHBIX TEPCIEeKTUB, HHULIUATHUBHOCTb, KPEaTUBHOCTb, T'OTOBHOCTb M CIIOCOOHOCTH K

JMYHOCTHOMY CaMOOIIPEEICHUIO, CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH KU3HEHHBIE [IIaHBI;

TOTOBHOCTH M CITOCOOHOCTh 00ECIIEUUTh ce0e U CBOMM OJIM3KUM JTOCTOMHYIO )KH3HB B IPOIIECCE

CaMOCTOSITENIBHOM, TBOPUECKON Y OTBETCTBEHHOMN JCSTEIBHOCTH;

TFOTOBHOCTb U CLIOCOOHOCTB O0YYarOIIMXCs K OTCTAaUBAHUIO

JUYHOTO JOCTOMHCTBA, COOCTBEHHOIO MHEHHMs, TOTOBHOCTb U CIIOCOOHOCTb BBIPAOaTHIBAThH

COOCTBEHHYIO MO3UIUIO TI0 OTHOIIECHHUIO K OOIIECTBEHHO-TIOIUTHIECKAM COOBITHSM MPOILIOTO U

HACTOSALLIETO Ha OCHOBE OCO3HAHUS U OCMBICIICHUS HCTOPUH, JyXOBHBIX IEHHOCTEN U TOCTUKEHUIN

Hallel CTPaHBbl;

TOTOBHOCTb U CITIOCOOHOCTh 00YYaIOLIUXCsl K CAMOPA3BUTHUIO U CAMOBOCIIUTAHHIO B COOTBETCTBUU

¢ 001IIeYeI0BEYeCKUMU IICHHOCTSIMU H UCaTaMU TPasKJaHCKOTO O0IEeCTBa,

OPUHATHE M pealu3alus LEHHOCTeH 340poBoro M Oe3omacHOro oOpasza >KHU3HH, OepexHoe,

OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY  (DHU3HUECKOMY U

IICUXOJIOTUYECKOMY 3/I0pOBbIO; HEMPUATHE BpPEAHBIX IPHUBBIYEK: KypeHHs, YHOTpeOJIeHUs

AJIKOT0JIs1, HAPKOTUKOB.

JInuHocTHBIE pe3yabTarbl B cepe oTHOmEHHH oOy4darwmuxca K Poccunm kak k Poaune

(OreuyecTBY):

poccuiickass HIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHHMCKOM MICHTUYHOCTH B

NOJIMKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOM OOILIHOCTHU

poccuiickoro Hapoja u cynpbe Poccun, matpuoTusm, TOTOBHOCTh K ClIyXeHHto OTeuecTBy, ero

3allUTe;

yBa)XCHHE K CBOEMY Hapoay, YyBCTBO OTBETCTBEHHOCTH Iepesl PonnHOM, roprocTu 3a CcBOM Kpai,

cBoto PonnHy, mpoluioe 1 HacTosiIliee MHOTOHAIIMOHAJIBHOTO Hapoia Poccun

JInuHocTHBIE pe3yabTaThl B cepe OTHOICHHH O0yYalOIIUXC M K TIPakIAHCKOMY

0011ecTBY:

MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU M OOIIECTBEHHOMN

IPAKTUKU, OCHOBAaHHOE Ha JAMAJore KyJbTyp, a TakXke Ppa3IUYHbIX (opM OOLIECTBEHHOIO

CO3HAaHMs, OCO3HAHKME CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

UHTEpUOpU3alMs IIEHHOCTeH JEeMOKpaTMH U COLMAJIBbHOM COJMAApHOCTH, TOTOBHOCTH K

JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIEHUH B IPYIIE WU COLMAIBHON OpraHU3aluu

JInyHOCTHBIE pe3yibTaThl B c(pepe OTHOLICHUI 00YYAKOIIMXCH C OKPYKAIOIIMMHU JIOAbMH:

HPaBCTBEHHOE CO3HAHME M TIOBEJCHHE HAa OCHOBE YCBOEHHS OOIEYETOBEYECKHX LIEHHOCTEH,

TOJIEPAHTHOTO CO3HAHMS U TIOBEJEHUS B MOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTU M CIIOCOOHOCTHU

BECTH JTMAJIOT C JPYTUMHU JIIOJIbMH, TOCTUraTh B HEM B3aMMOIIOHUMAaHMA, HAXOAUTh OOIIKe LeNn

U COTPYIHHUYATH JJIS UX JOCTUKECHHUS;

NOPUHATHE TYMAaHUCTHYECKUX ILIEHHOCTEH, OCO3HAHHOE, YBaKUTEIbHOE M J100poXkenaTeabHOoe

OTHOLICHHE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;



CIIOCOOHOCTH K COTNEpPEeXUBAHHUIO U (OPMUPOBAHUE MO3UTUBHOTO OTHOIICHUS K JIIOJSM, B TOM
qpclie K JIMIaM C OTPAaHMYEHHBIMA BO3MOXKHOCTSMH 37I0POBbSl W HHBaIUAaM; OEpexHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY M TCHXOJIOTHUYECKOMY 3/10POBBIO
JIPYTHX JIFOJICH, YMEHUE OKa3bIBATh MEPBYIO MOMOIIIB;

dbopMupoBaHUEe BbIpAKEHHON B TIOBEICHUN HPABCTBEHHOM MO3UIMH, B TOM YHUCJIe CIOCOOHOCTH K
CO3HATEJIILHOMY BBIOOPY 100pa, HPAaBCTBEHHOI'O CO3HAHUWS M TOBEACHUS HA OCHOBE YCBOCHUS
o0IIeYeIOBeYeCKUX LIEHHOCTeH M HPAaBCTBEHHBIX YYBCTB (Y€CTH, [0JIra, CHPaBEIMBOCTH,
MUJIOCEPIUS U APYKEITIO0US);

pa3BUTHE KOMIIETEHIIMH COTPYIHHUYECTBA CO CBEPCTHHUKAMH, JETbMU MIIAJIIET0 BO3pacTa,
B3pOCIBIMH B 00pa30oBaTelIbHOHN, OOIIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIIEA0BATEIbCKOM,
MPOEKTHOM U IPYTUX BUIAX ACSITEIbHOCTH.

JInuyHocTHBIE pe3ybTaThl B c(epe OTHOLIEHHH O0YYAKIIUXCA K OKPYKAIIIEMY MHPY,
JKUBOM  NpupoJe, XyIO0KECTBEHHOM  KylIbType:  MHPOBO33PEHHE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU, 3HAYMMOCTH HAYKH,

TOTOBHOCTH K HAyYHO-TEXHMYECKOMY TBOPUYECTBY, BIJIaJIeHHE JOCTOBEPHON HH(poOpMaImeil o
MEPEIOBBIX JTOCTIIKCHUSX U OTKPBITUSIX MUPOBOW M OTEYECTBEHHOMN HAYKH, 3aHHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOILECTBa;

FOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHMIO, B TOM YHUCIIE CaMO00pa30BaHUIO, HA MPOTSHKEHUN
BCEH JKM3HH; CO3HATEILHOE OTHOILICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEITHON
poeCCHOHAIBHON U OOIIIECTBEHHOM JESTEIHHOCTH,

9KOJIOTHYECKas KyJIbTypa, OepeXHOe OTHOIICHUS K POJHOW 3emje, MPUPOAHBIM OorarcTBam
Poccum m mmpa; MOHUMAHWE BIVSIHHS COIIMATBLHO-dKOHOMHYECKHX IIPOIIECCOB HA COCTOSHUC
MPUPOIHON U COIIMAIBHOM CPe/Ibl, OTBETCTBEHHOCTD 33 COCTOSIHUE MPUPOIHBIX PECYPCOB; YMEHUS
U HaBBIKM Pa3yMHOTO MPHUPOAOIONB30BAHUS, HETEPIUMOE OTHONICHHE K JCHCTBUSM,
MPUHOCSIINM BpeJl SKOJOTHH; MPUOOPETEHHE OMbITa KOJIOT0-HAIIPABICHHOM 1eATeIbHOCTH;
JInuHoCTHBIE pe3y/IbTaThI B c)epe OTHOLIEHHS 00y4aloIuXcs K TPYAY, B c(hepe COMAIBHO-
IKOHOMUYECKMX OTHOLICHUIA:

OCO3HAHHBIN BBIOOp Oymymied mnpodeccuu Kak MyTh W CHOCO0 peanu3aluu COOCTBEHHBIX
JKU3HEHHBIX IJIAHOB; MOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIOJISIM TPYIa, TPYAOBBIM
JOCTHIKEHUSIM, JIOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K Pa3HBIM BHUIAM
TPYJIOBOH AESITENFHOCTH;

TOTOBHOCTh K CaMOOOCITY)KHBaHHIO, BKJIIOYass OOYYCHHE U BBINOJHCHUE JOMAITHHX
00s13aHHOCTEH.

JInyHocTHBIE pe3yibTaThl B c(epe (PU3HYECKOro, NMCHUXOJOTHYECKOro, COUMATBHOIO H
aKaJeMH4ecKoro 0J1aromnoryyusi 00y4arommuxcs:

du3HUecKoe, dMOIUOHATBHO-TICUXOJIOTHYECKOE, COLMAIbHOE Oyaromoiiyune OOydaroImmxcs B
JKU3HU 00pa3oBaTENbHON OpraHU3aIUuH, OLTYIIEHUE AeTbMU 0€30MaCHOCTH U MCUXOJIOTHYECKOTO
koMdopTa, HHHOPMAITMOHHON O€30MaCHOCTH

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

BbINYCKHUK HAYYUTCS:

CaMOCTOSITENIbHO ONpPENENATh LIeIH, 3a/laBaTh HapaMeTpbl U KPUTEPUU, MO KOTOPHIM MOKHO
OIPEAEIINTD, YTO LIEIb JOCTUTHYTA;

OLICHUBAaTh BO3MOYKHBIE TIIOCIEJCTBUS JOCTHUKEHMSI TOCTaBJICHHOM WENU B JEATEIbHOCTH,
COOCTBEHHOM >KU3HU M JKU3HU OKPYXKAIOIIUX JIFOJIeH, OCHOBBIBASACH HAa COOOPaKEHUSX ITHKH U
MOpaJy;

CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4l B 00pa30BaTENbHOW JESATEIBHOCTH U
KM3HCHHBIX CUTYaIUX;

OLIEHUBATh PECYPCHI, B TOM YHCIIE BPEMsI U Ipyrue HeMaTepHalbHble PeCypChbl, HEOOXOIUMBIE IS
JIOCTHKEHUS TIOCTaBICHHOH 11eJN;

BBIOMPATH MyTh JOCTHXEHUS 1€, TUIAHUPOBATh PEIICHUE MOCTABIECHHBIX 33]a4, ONTUMHU3UPYS
MaTepuaibHble U HeMaTepHaJIbHbIE 3aTPaThI;



OpraHu30BBIBATH 3P (EKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX IS TOCTHKEHUS TTOCTAaBICHHON
1 EeJH;
COTIOCTABJISITh MOJIYYEHHBIHN pe3yNnbTatT ASSITENLHOCTU C TIOCTaBJICHHON 3apaHee LeJbIo

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

BohinycKkHUK HAy4uTCH:

UCKaTh M HAXOJIUTh OOOOIEHHBIE CHOCOOBI PEHICHHS 3aJady, B TOM YHUCIE, OCYILECTBISATh
pa3BepHYyTHIi HMH(OPMAIIMOHHBI TOUCK W CTaBUTh Ha €ro OCHOBE HOBbIe (yueOHbIE U
MO3HABATEJIbHbIE) 3a/1a4H;

KPUTUYECKH OIICHUBATh M MHTEPIIPETUPOBATh MH(OPMAIIHIO C pa3HBIX MMO3UIIHIA, PacIIO3HABATh U
¢bukcupoBaTh MPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOYHUKAX;

UCIIOJIB30BaTh  Pa3JIMYHbIE  MOJEIbHO-CXEMAaTHUUYECKHE  CpPEICTBA  JUIA  IPEJCTaBICHUS
CYIIECTBEHHBIX CBS3€H U OTHOILIEHUH, a TAK)Ke IPOTUBOPEUNH, BHISIBJICHHBIX B MHPOPMAIIMOHHBIX
UCTOYHUKAX;

HAXOJHUTh U MPUBOJUTH KPUTHUECKHUE aPTYMEHTHI B OTHOIICHUU JCHCTBUM U CYXKIEHUI Ipyroro;
CIIOKOMHO H pPa3yMHO OTHOCHUTBCA K KPUTHUUCCKHM 3aMCYAHUSAM B OTHOLICHUU CcOOCTBEHHOI'O
CYXKICHHSI, pacCCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

BBIXOJHUTHL 3a paMKH yqe6H0r0 npeamMera M OCYLICCTBIIATH HGHeHaHpaBHeHHLIﬁ IIOUCK
BO3MOXXHOCTEH ISl IMPOKOTO IEPEHOCa CPEICTB U CIIOCOOOB JCHCTBHS;

BBICTpAauBaTh WHIAUBUAYAIbHYIO 00pa30BaTEbHYI0 TPACKTOPUIO, YUYUTHIBAs OTPaHUUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHNUS;

MCHATDb U YACPKUBATH Pa3HbIC ITIO3UITUU B MMO3HAaBATCIILHOU ACATCIIbHOCTH

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe JeliCTBUSs

BbpInyCKHUK Hay4YuTCH:

OCYIIIECTBIISATH JIEJIOBYI0 KOMMYHHMKAIUIO KaK CO CBEPCTHUKAMM, TaK U CO B3pOCIbIMU (KaK BHYTpU
o0pa3oBaTeNbHONW OpraHM3aluy, Tak U 3a €€ IpeaesiaMu), NoaA0upaTh MapTHEPOB IJIs JeJI0BOM
KOMMYHHUKAIIUM UCXOASl U3 COOOpakeHUN pe3yJIbTaTUBHOCTH B3aWMOJEWUCTBUSA, a HE JIMYHBIX
CUMIIaTUI;

IPU OCYIIECTBICHUH TPYMIIOBON Pa0OTHI OBITh KaK PYKOBOAMTENIEM, TaK M WICHOM KOMAaH[bI B
pasHbIX POJIAX (TeHepaTop uael, KpUTHK, UCIIOTHUTENb, BEICTYAIOLIHMA, SKCTIEPT U T.11.);
KOOPJAMHUPOBaTh U  BBIIOJHATH pabOTy B YCIOBUSIX pEaJbHOr0, BHUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOACHCTBUS;

Pa3BEpPHYTO, JIOTHYHO M TOYHO M3JIaraTh CBOK TOYKY 3PEHUS C HMCIOJIb30BAHUEM aJCKBATHBIX
(YCTHBIX M MHCBMEHHBIX) S3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH()JIUKTOTEHHBIE CUTYallud U NPEJOTBpAIlaTh KOHQIMKTBI 0 MX AKTUBHOU
(a3pl, BbICTpaMBaTh JAEJIOBYI0 U OOpa30BaTEIbHYIO KOMMYHUKAIUIO, H30eras JUYHOCTHBIX
OLICHOYHBIX CYXKICHMI.

Ili1anupyemble npeaMeTHbIe pe3yJabTaThl 0cBoeHust OOII
10 kacc

BpinyckHUK Ha 0230BOM YPOBHE HAYYHUTCS:

® pacKpbIBaTh Ha IPUMEPaX POJIb XUMHUU B (HOPMHUPOBAHUY COBPEMEHHON HayUYHOU KapTHHBI
MHpa ¥ B IPAKTUYECKON ACATEITHHOCTH YETIOBEKA;

e JIEMOHCTPHPOBATh HA IIPUMEPAX B3AUMOCBSI3b MEKY XUMHUEH U IPYTUMHU €CTECTBEHHBIMU
HayKaMH;

® pPACKpBIBATh HA MPUMEPAX MOJIOKEHHUS TEOPUU XUMUYECKOTo cTpoeHus A.M. bytneposa;

e OOBSACHATH MPUYMHBI MHOTOOOpPA3Msl BEIIECTB Ha OCHOBE OOIIMX MPEICTaBICHUNH 00 UX
COCTaBe U CTPOCHHH;( TOMOJIOTHH, AJUTOTPOITHH, U30MEPUH )

® [PUMEHSTH MpaBUa CUCTEMATHYECKONM MEXAYHAPOJAHOW HOMEHKIATYpPbl KakK CpEACTBa
paznuyeHus U UACHTU(GUKAIINHN BEIIECTB TI0 UX COCTABY U CTPOCHHIO;



® COCTaBIATH MOJICKYJSpPHBIE U CTPYKTYpPHBIE (DOPMYJBI OpPraHMYECKHX BEIIECTB Kak
HOcHUTeNeH MH(OpMaIMU O CTPOSHUHU BEIIECTBA, €r0 CBOWCTBAX WM IMPHHAICKHOCTH K
OTIpENIeIICHHOMY KJIACCY COCMHEHUIA,

® XapaKTepu30BaTh OPraHUYECKHUE BEUIECTBA II0 COCTaBY, CTPOCHUIO M CBOWMCTBaM,
YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIC CBSI3M MEXAY JTaHHBIMH XapaKTePUCTHKAMU
BCIIICCTBA,

® [PUBOAMTH TPUMEPHl XUMHYECKHX pPEaKIUi, PacKpPBIBAIOIINX XapaKTePHbIC CBOWCTBA
TUTTUYHBIX MPEJCTABUTEICH KIIACCOB OPTAaHUYECKUX BEIIECTB C IEIBI0 UX UICHTH(PUKAITUN
1 00BSICHEHHS 00JIaCTH IPUMECHCHUS;

® [IPOrHO3UPOBATh BO3MOXKHOCTH NMPOTEKAHUS XMMUYECKUX PEAKIUil Ha OCHOBE 3HAHHU O
TUTIAX XUMUYECKOH CBSI3M B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHOW CITIOCOOHOCTH;

® CIOJIB30BATh 3HAHHSI O COCTaBE, CTPOCHUM M XUMHUYECKUX CBOWCTBAX BEIIECTB JIJIS
0€30I1aCHOTO MPUMEHEHUS B IPAKTHYECKON JICATEIILHOCTH;

® [IPUBOAMTH MPUMEPHI MPAKTHUECKOTO UCIIOIB30BaHUS MPOJIYKTOB MepepaboTKu HEPTH U
MPUPOJHOTO Ta3a, BBICOKOMOJEKYISIPHBIX COSAMHCHHN (TOMMATUIICHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOrO BOJIOKHA);

® [IPOBOJUTH OIBITHI 10 PACIIO3HABAHHIO OPTaHUYECKHUX BELICCTB: TIHUIICPHHA, YKCYCHOM
KHCJIOTBI, HEMPEICIIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmaja, OCIKOB — B COCTaBE IMHIICBBIX
MPOJIYKTOB U KOCMETUYECKUX CPE/ICTB;

® BIIAJICTh NMPABWIAMH M IpUeMaMu 0e30MacHOW pa0dOThl ¢ XUMUYECKHUMH BEIICCTBAMH U
1a060paTOPHBIM 000PYIOBAHHEM;

® [POBOJUTH pAcUeThl HA HAXOXKJICHUE MOJICKYJISIPHOW (HOpMYJbl YIJIEBOAOpPOAA IO
MPOYKTaM CTOPAHUS U IO €r0 OTHOCUTEIILHOU TNIOTHOCTH M MAaCCOBBIM JIOJISIM DJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB;

e BJAJETh MpaBWIAMH 0E30MAaCHOTO OOpAIICHUS C CIKUMH, TOPIOUYUMH U TOKCUYHBIMH
BEIIICCTBAMH, CPEIICTBAMHU OBITOBOW XMMHH,

® OCYIIECTBJIATh MOWCK XUMHUYECKOW HH(POpPMAIMK O HA3BaHUSAM, HJICHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

® KPUTHYCCKM  OICHMBATh W  HMHTEPIPETHPOBATH  XHMHUYECKYH0  HH(OpMAIHIO,
COJIepIKaNIyrocsl B COOOIIEHUSX CPeICTB MaccoBoil mH(popmanmu, pecypcax MHTEepHET],
HAYYHO-TIOMYJISIPHBIX CTAaThsIX C TOYKH 3PEHHUS €CTECTBEHHOHAY4YHOH KOPPEKTHOCTH B
EJISIX BBISIBIICHUS OIIMOOYHBIX CYXICHUH U (POPMUPOBAHUS COOCTBEHHOM IMO3HIINN;

® MPEACTaBIATh MYTH PEIICHUS TJIOOATBHBIX MPOOJIEM, CTOSIIMX TEPE]] YeTIOBEUCSCTBOM:
HKOJIOTMYECKUX, SHEPTETHUYECKHX, CBIPHEBBIX, U POJIb XUMHUU B PELICHUH 3TUX MPOOIIEM.

¢ BrimyckHuK Ha 6a30BOM YPOBHE MOJIYYUT BOZMOKHOCTh HAYUUTHCS:

® WUTFOCTPUPOBATH Ha MPUMEpPAX CTAHOBJICHHE M JBOJIONUI0 OPraHUYECKOW XUMHH Kak
HAyKH Ha Pa3IMYHBIX UCTOPHUUECKUX ITAIax €€ Pa3BUTHUS;

® ICMOJNIB30BaTh METOJBl HAYYHOTO TO3HAHHS MPH BBHIMOTHEHHUH MPOEKTOB U y4eOHO-
HCCJICIOBATEILCKUX 33124 110 H3YUEHUIO CBOKCTB, CITOCOOOB MOTyYEHUS U pAaCTIO3HABAHUS
OpPTaHMYECKUX BEIIECTB;

® YCTaHABIMBATh TEHETUYECKYIO CBSI3b MEX]Y KJIacCaMd OPTaHUYECKUX BEIIECTB IS
000CHOBaHHUS MPUHITUITHAIEHONH BO3MOXKHOCTH TIOJTYYCHHS OPTaHHYECKUX COCTUHCHUMA
3aJIaHHOTO COCTaBa M CTPOCHUS;

® YCTaHABIMBATH B3aMMOCBS3H MEXAY (pakTamu U TEOpHEH, MPUINHON U CIECICTBUEM MPHU
aHaJIM3e TPOOJIEMHBIX CHUTyalluid U OOOCHOBAaHWHM TPHHUMAEMBIX PEIICHUH Ha OCHOBE
XUMHUYECKHUX 3HAHUM.

BoinyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYHUThCH:
® WJUIIOCTPUPOBATH Ha MPUMEPAX CTAHOBJIECHHE M DBOJIOLUI0 OPraHMYECKONM XMMHH Kak
HayKH Ha Pa3IMYHBbIX UCTOPHUYECKHX ATAMAaX €€ pa3BUTHUS;



UCIIOJIb30BaTh METOJbl HAayYHOT'O IO3HAHHS TpPU BBIIOJHEHWU IPOEKTOB M y4eOHO-
UCCIIEIOBATEIbCKUX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJTYYEHHUS U PacTIO3HABAHHS
OpraHUYEeCKUX BEILIECTB;

YCTaHABIUBATh IE€HETUYECKYIO CBA3b MEXIY KJIacCaMH OPraHUYECKUX BEILIECTB I
000CHOBaHHS NPUHIUIHNAIBHON BO3MOKHOCTH IOJIYYEHHS] OPraHMYECKUX COECTUHEHHUM
3aIaHHOI0 COCTaBa U CTPOEHU;

yCTaHaBJIMBATh B3aMMOCBS3U MEXAY (paKTaMH U TEOpUEH, IPUUYUHON U CIIEACTBUEM IIPU
aHamu3e MPOOJEMHBIX CUTYyallMii U OOOCHOBAaHMM NPHUHUMAEMBIX PEIICHUIl Ha OCHOBE
XUMHUYECKHUX 3HAHUM.

11 kiaace

BLIHyCKHHK HA 0230BOM YPOBHE HAYYHUTCH:

pacKphIBaTh HA IPUMEPAX POJIb XUMHUH B (POPMUPOBAHUM COBPEMEHHON HAYYHOI KapTUHBI
MHpa U B IPAKTUYECKOMN I€ATEIIbHOCTH YEI0BEKA,;

JIEMOHCTPUPOBATh HAa IIPUMEpPaxX B3aUMOCBA3b MEKIY XUMHEN U JPYTUMH €CTECTBEHHBIMU
HayKaMu;

pacKpbIBaTh Ha MPUMEpax MOJIOKESHUS TEOPUH XUMUYECKOTo cTpoeHust A.M. Bytnepona;
noHnMath (usndeckuii cmbicn Ilepuomuueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa30BaHHBIX UMH
BEIIIECTB OT 3JIEKTPOHHOT'O CTPOEHHSI aTOMOB;

OOBSICHATh MPUYMHBI MHOI00Opa3Hsl BEILIECTB HA OCHOBE OOIIMX NpeACTaBICHUN 00 ux
COCTaBE U CTPOCHHH;

NPUMEHSTH MPaBHJa CUCTEMAaTHYECKON MEXIYHapOJHONH HOMEHKIIATYphl Kak CpeICTBa
pas3IndeHus ¥ UICHTU(UKALIMH BEIIECTB 110 UX COCTaBY U CTPOCHUIO;

COCTaBJIATh MOJICKYJISIDHBIE M CTPYKTYpHbIE (DOPMYJbl OPraHUYECKHUX BEIIECTB Kak
HocuTenell nHpopMalMi O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX W NMPHUHAICKHOCTH K
OIpeIelIEeHHOMY KJIacCy COeAMHEHUI];

XapakTepu3oBaThb OpPraHUYECKHE BEIeCTBa II0 COCTaBY, CTPOCHUIO M CBOICTBaM,
yCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIC CBS3M MEXIY NAaHHBIMH XapaKTEePUCTHKAMH
BEILIECTBA,

IPUBOANUTH NPUMEPHl XMMUYECKUX PpEeaKIHil, pacKpbIBAIOUIMX XapaKTepHbIE CBOICTBA
TUIIMYHBIX TIPEICTAaBUTEIICH KITACCOB OPTaHMUECKUX BEIIECTB C IEJIbI0 UX UACHTU(DUKAIIH
U 00bsACHEHHs 007aCTH MPUMEHEHUS;

IPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XUMHUYECKUX PEaKIMii Ha OCHOBE 3HAHUH O
TUTIAX XUMHYECKOH CBS3M B MOJIEKYJIaX PeareHTOB M MX PEaKIMOHHOW CIIOCOOHOCTH;
UCTIOJIB30BaTh 3HAHUS O COCTaBe, CTPOCHWH M XMMHUYECKHX CBOHCTBAaX BEUIECTB IS
0€3011acCHOTO PUMEHEHUS B MPAKTHYECKON JAEATEIIbHOCTH;

NPUBOJIUTH TPHMEPHI MPAKTHYECKOTO MCIIOIB30BAHMS TPOAYKTOB TIepepadoTku HehTH 1
HOPUPOJHOTO ra3a, BEICOKOMOJIEKYJISIPHBIX COEAMHEHUH (MONMITHIIEHA, CHHTETHYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

IPOBOJUTH OTBITHI IO PACMO3HABAHUIO OPTaHUYECKUX BEUIECTB: TIHMIIEPHHA, YKCYCHOU
KHCJIOTBI, HEMPEIEbHBIX JKUPOB, INIIOKO3bI, Kpaxmaja, OEIKOB — B COCTaBE IMUIIEBBIX
MPOJIYKTOB U KOCMETHYECKUX CPEJICTB;

BJIAJICTh NPAaBUIAMU W MpHEMaMHu 0e30macHON paboThl ¢ XMMHUYECKHUMH BEIIECTBAMHU U
1a00paTOpHBIM 000PYI0OBAHUEM;

yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIUU U CMEIEHUS] XUMUYECKOTO
pPaBHOBECHsSI OT pa3IMYHBIX (PAKTOPOB C IIENBIO OMPEACTCHHUS ONTHMAJIbHBIX YCIOBHH
NPOTEKaHUS XUMUYECKUX MTPOIECCOB;

NPUBOIUTH MPUMEPHI THIPOJIN3a COJIEH B TIOBCEAHEBHOM KU3HH YEJIOBEKA;

OPUBOANUTH TPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX pEaKkUii B MpHUPOJE,
IPOM3BOJICTBEHHBIX MPOLIECcax U KU3HEAEATEIbHOCTH OPraHU3MOB;



® [PUBOAMTH MPHUMEPHl XMMUYECKUX pPEAKUUH, pPAaCKPBIBAIOIIMX OOIIMEe XUMHUYECKHUE
CBOICTBA MPOCTHIX BEUIECTB — METAJIIIOB U HEMETAILJIOB;

® [IPOBOJUTH pacueThl Ha HAXOXKACHUE MOJEKYISIpHOW (HOpMyIBl YIIEeBOAOPOAA IO
IIPOJIYKTaM CTOPAHMS U 110 €0 OTHOCUTEIBHOM INIOTHOCTH U MACCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISILIIUX B €r0 COCTaB;

e BJAJETh NpaBWJIAMH 0€30MacHOrO OOpAIICHUS C EIKUMH, TOPIOUYUMH U TOKCUYHBIMH
BEIIECTBAMHU, CPEJICTBAMU OBITOBON XHUMHUH;

® OCYIIECTBJISATh MOMCK XUMHYECKOW HH(POpMAIMKM MO HA3BAHUAM, HJICHTU(UKATOpAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

® KPUTHYECKH  OICHMBATh W  HMHTEPIPETUPOBATH  XUMHUYECKYI0  HMH(OpPMAIHIO,
coJleprKallyrocsi B COOOILIEHUSIX CpeICTB MaccoBoil nHpopmanuu, pecypcax MurepHera,
HAyYHO-TIOMYJISIPHBIX CTAaThsIX C TOUKHM 3PEHHUS] €CTECTBEHHOHAYYHON KOPPEKTHOCTH B
LEJISIX BBISIBJICHUS OIIMOOYHBIX CYXACHUN U (OpMUPOBAaHUS COOCTBEHHOM MO3ULINN;

® MIPEACTaBIATh IMYTU PEIIEHUs TNI00aJbHBIX MPOOJEM, CTOSIIMX MEpe] YeTOBEUECTBOM:
HKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPHEBBIX, H POJIb XUMHHU B PELICHUHU 3TUX MPOOIEM.

BoinyckHuK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHTHCH:

® WJUIIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHUE U 3BOJIIOLMI0 OPraHUYECKOM XUMHUH KaK
HAayKH Ha Pa3JM4YHbIX UCTOPUYECKHUX ATAIaX €€ pa3BUTHS;

® JCIOJIb30BaTh METOJbl HAYYHOTO TIMO3HAHUS TPHU BBITIOJIHEHUH MPOCKTOB M Y4eOHO-
HCCJIEIOBATENBCKUX 3a/1a4 110 H3YUEHUIO CBOMCTB, CIIOCOOOB MOMYyYEHUS U PACIIO3HABAHUS
BCIILIECTB;

® OOBSCHATH MPHUPOAY M CIOCOOBI O0pa30BaHUS XHMHUYCCKOH CBS3U: KOBAJICHTHOMN
(TONSAPHOM, HEMOJIIPHOH ), HOHHOMN, METaJUTMYECKOM, BOJIOPOTHOM — C IIEJIBbIO OTIPeICICHUS
XUMHYECKON aKTUBHOCTH BEIIICCTB;

® VCTaHaBJIMBATh T€HETHYECKYIO CBSI3b MEXAY KJIaCCaMH OpPraHWYECKUX BEIECTB IS
000CHOBaHUS MPUHIUIHAIBHON BO3MOKHOCTH TOJIYYEHHS OPraHMYECKUX COCTUHEHHM
3aJJaHHOT'O COCTAaBa U CTPOECHUS;

® YCTaHaBJIMBATh B3aMMOCBS3H MEXKIY (hakTaMu M TEOPHUEH, MPUUNHON U CIIEICTBUEM IPHU
aHayM3e MPOOJNIEMHBIX CUTyalluid U OOOCHOBAaHMHM NPUHHMAEMBIX PEIICHWH Ha OCHOBE
XUMHUYECKUX 3HAHWH.

Il. COAEP’KAHUE YYEBHOI'O IIPEJIMETA XUMUSA

10 kaacc

34 gyaca B roa, 1 yac B Heme1o.

Oprannyeckasi Xumust
Beenenue (1)
[IpenMeTr opraHu4YeCcKO XUMUHU
Teopusi CTPOEHUSI OPraHMYeCKUX coeqnHeHmii (3)
MecTo W 3HauYe€HHE OPraHUYECKOW XUMHHM B CHUCTEME €CTECTBEHHBIX HayK. BajJeHTHOCTH.
Xumnueckoe ctpoeHue. OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOEHHUSI OPTaHUUYECKHX COEIMHEHMM.
Yenepoomwiii cxenem opeanuuecxoii monexynvli. Kpamuocms xumuueckou ceéazu. zomepusi u
H30MEpHI.
YrieBoaopoabl H UX MPUPOIHBIE HCTOYHUKH (9)
Auakanbl. [IpupoaHslii ra3, ero coctaB U NPUMEHEHHE KaK UCTOYHHMKA SHEPTUH U XUMUYECKOTO
CBIPBS.
['omonoruyeckuii psii mpeieabHbIX YIIeBOA0PO10B. MI30Mepus 1 HOMEHKIIATypa aJikaHOB. MeTaH
W JTaH KaK TpeacTaBUTeNd ankaHoB. CBoWcTBa (TOpeHHWE, pEaKIMu 3aMeIeHUs, MHUPOIU3,
neruapupoBanue). [Ipumenenue. Kpexuuwe u uzomepuzayus aikamos. ANKuivHwvle paouxaibl.
Mexanuzm c60600HOPAOUKATILHO20 2AN02EHUPOBAHUSL AIKAHOSB.



AJIKeHbl. OTWIEH Kak IPEACTaBUTEIb AJKCHOB. llomydeHue sTuieHa B NPOMBIIUIEHHOCTH
(mermmpupoBanue 3TaHa) U B Jaboparopuu (mermaparamusi STaHona). CpolicTBa (TopeHUe,
OpoMupoBaHue, ruApaTalus, MoauMepu3anus, okucienue pactBopoM KMnOgs) u npumenenue
stwiieHa. [lommatunen. Ilponunen. Cmepeopeynsaprnocmo norumepa. OCHOBHBIE IOHATUS XUMUU
BBICOKOMOJIEKYJISIDHBIX COeIMHEHUH. Peakuu noiuMepusanuu.

Jluenbl. byranueH u u30IpeH Kak NpeACcTaBUTEIN IUECHOB. Peakiiuu npucoeiuHeHus ¢ y4acTueM
COIIPSDKEHHBIX JIMEHOB (OpOMHUpPOBaHUE, MOJMMEPU3ALUS, 2UOPO2AI02eHUPOBAHUE, 2UOPUPOBA-
Hue). HaTypanbHblil 1 CHHTETUYECKHI Kaydyku. Pe3una.

AJKHMHBI. AIETWIEH KaK HIpeAcTaBuUTeNb ajlkuHOB. IlomydyeHue aneruneHa KapOMIHBIM U
METaHOBBIM criocobamu. [lonyuenue kapdouoa xanvyus. CBOWCTBa (TOpeHHE, OpOMHUpOBaHHE,
rUpaTanys, TpUMepU3alns) 1 IpUMEHEHHE alleTUIICHA.

Apenbl. ben3on kak npencraButens apeHOB. CogpemenHble npedcmasietius 0 cmpoeHuy OeH301d.
CgoiicTBa 6eH30I1a (TOpeHre, HUITPOBAHKUE, OPOMHPOBAHUE) U €TI0 IPUMEHEHHE.

Hedtb 1 criocoOb! ee mepepaboTKH.

CocraB Hedru. Ilepepaborka HedTH: NEperoHka M KpeKUHr. PUGOPMHHI HU3KOCOPTHBIX
HedTenpoaykToB. [ToHaTne 06 OKTAaHOBOM YHCIIE.

Kuciiopoacoaep:kaiue opranudeckue coegunenus (8)

CnupTbl. MeTaHO ¥ 3TaHOJ KaK NPEACTaBUTEIH IPEAEIbHBIX OJJHOATOMHBIX CIUPTOB. CBOMCTBA
3TaHousa (rOpeHue, OKMCIeHHUE B allbJierua, Aeruaparanus). [lomyduenue (opoorcenuem enroxkosvl 1
ryujpaTalnyel 3TUJIeHa) U NPUMEHEHUE 3TaHoJa. JmuneHenukonsb. [NMLIepuH, Kak eme OJuH
IIPEICTaBUTENIb MHOTOATOMHBIX clIUPTOB. KauecTBeHHas peakiusi Ha MHOTOATOMHBIE CIIUPTBHI.
®enoa. [lomyuenune ¢denonma u3 kameHHOro yriisi. KaMeHHBI yroib M €ro HCIOJIb30BaHHE.
KokcoBanue KkaMeHHOTO yriisi, Ba)KHEHIINE ITPOTYKThl KOKCOXMMHUYECKOTO IPOU3BOICTBA.
B3aumHoe BiMsSHHE aTOMOB B MoJieKyie ¢eHona (B3amMojeicTBHe ¢ OpOMHON BOAOW U
ruzipokcuaoM Hatpus). [lonyuenue u npumenenue exona.

Auabaeruabl. PopManbaerua U aueTalbJeTU] Kak IPEACTaBUTENN alabAeTuioB. [lonamue o
kemonax. CBOWCTBa (peakuMs OKHUCIEHHs B KHUCIOTY M BOCCTAHOBJIEHUS B CIHPT, PEaKLUs
NOJMKOHJeHCAun  Gopmanbaeruga ¢ (enomom). Ilomydenue (OKUCIEHHEM CIOUPTOB) U
npuMeHeHue (Gopmanpaeryaa U - anetanbaeruga. denonmodopmanbaeruHble  MIACTMACCHI.
Tepmonnacmuunocms u mepmopeaxmueHoCb.

KapOoHoBbIe KHCI0TBI. YKCyCHasi KUCJIOTa KaK MPEICTABUTENb MPEICIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT.

CBoiicTBa yKCYCHOM KHCIIOTHI (B3aMMOJICHiCTBHE C MeETauUlaMH, OKCHJaMH METaJoB,
TUAPOKCUAAMU METAIJIOB U COJIIMHU; peakius sTrepudukanun). [[pumeHenre ykCycHOM KUCIOTHI.
Choxnble 3¢pupbl U xupbl. CioxHble 3QUpBl KaK MPOIYKTHI B3aMMOJAEHCTBUS KHCIOT CO
COUpTaMd. 3HA4Y€HUE CJOXKHBIX 3(QHUpPOB B NPUPOJE U KU3HU dYenoBeka. OmoenbHbvle
npeocmasument KUCIOm UHO20 CMPOEHUs. ONeUHO08As, NTUHOIe8As, TUHONIEHO8As, AKPULOBAs,
wasenesas, benzotinas. JXUpbl Kak CI0XKHbIE 3UPHI TIUIEPUHA U )KUPHBIX KAPOOHOBBIX KUCIIOT.
PactuTtenbHblE W JKMBOTHBIE XHPBI, UX COCTaB. [ MAPONM3 WM OMBUICHHE XHUPOB. MpLIA.
Cunmemuuecxue morwue cpedcmea (CMC). TlpuMeHeHne XUPOB. 3ameHa icupoe 6 mexuuxe
HEeNUWeBbIM CblpbeM.

Yraesoasl. [lonarue o6 yrineBogax. ['nmoko3a kak npeacTaBuTellb MoHOcaxapuaoB. Ilonsarue o
JIBOWCTBEHHOM ()YHKIIMHM OpPraHMYECKOro COEIUHEHHs Ha IpHMEpe CBOMCTB  TIJIIOKO3bl Kak
anbJieru/ia ¥ MHOTOATOMHOTO CIUPTa — aypJerujgocnupra. bpokenue riroko3bl. 3HaYeHUE U
IIPUMEHEHHUE TIIIOKO3bl. PpYKmo3a KaK uzomep 210K0o3bl.

Caxapo3a Kak npeAcTaBUTeNb AucaxapuaoB. /Ipouzsoocmeo caxapa.

Kpaxman u nemnono3a Kak NOpeACTaBUTENN IoiucaxapuaoB. CpaBHEHHME HX CBOMCTB M
O6uosnorudeckas poiib. [lpuMeHeHne 3TUxX nojaucaxapuoB.

A3oTcoaepIKalme oprannyeckue coexnHenus (7)

AMUHBI, Kak TMpeACTaBUTENb anu(aTUYeCKUX aMHHOB M AHMJIUH — KaK apOMAaTHYECKHUX.
OCHOBHOCTb aMUHOB B CPaBHEHUU C OCHOBHBIMU CBOMCTBAaMHM aMMHaKa. AHUIIMH U €0 CBOMCTBA



(B3aMMOJIEHCTBHE C COJISTHOM KHUCIIOTOW M OpOMHOM BOJION). B3aumHoe GiusiHue amomos &
MOJNEKYNax Op2aHudecKux coeourenuti Ha npumepe anununa. [loydyeHre aHIUIMHA [0 PEAKIIUU
AMMHOKMCJIOTBI. [ TMIIMH ¥ aJaHWH KaK MPEeACTaBUTENIH MPUPOJHBIX aMUHOKUCIOT. CBOMCTBa
AMUHOKHUCJIOT KaK aM(OTEPHBIX OPTaHWYECKUX COCIWHEHUH (B3aMMOJEHCTBHE C IIEIOYaMU U
kucinotraMu). Ocobennocmu ouccoyuayuy AMUHOKUCIOM 8 B800HbIX pacmeopax. bunonspHvie
uonsl. OOpa3oBaHHE MOJUMENTUIOB. AMHMHOKANPOHOBAas KHUCJIOTa KaK MPEICTaBUTEIb
CUHTETUYECKUX AMHUHOKHUCIOT. [loHSATHME O CHHTETHMYECKMX BOJIOKHaX Ha MpUMEpE KalpoHa.
AmuHnokuciomul 6 npupooe, ux buonrozcuieckas poiv. Hezamenumvie amunoxuciomei.

Besixn Kak noaUIenTuabl.

Crpykrypa OenkoBbIx MoJieKysl. CBOHCTBa OenkoB (FOpeHHE, THIPOJIN3, IIBETHBIC PEAKIUH).
buonoruueckas posib O€IKOB.

HykJienHOBBIE KHCJIOTHI

HyxkienHoBble KuCIOTHI Kak mnoJuHykieotuasl. Crtpoenue nHykieotuaa. PHK u JIHK B
cpaBHeHHMH. VX pob B XpaHEHUU U Iepeiade HacaeAcTBeHHON nundopmanmu. [lonamue o ecentol
UHICeHepuU U OUOMEXHONO2UU.

I'eneTrnueckas CBSA3b MEXKY KJIACCAMH OPTaHUYECKUX COEAUHEHUIN

[loHsiTHE O TEeHETUYECKOM CBSA3U U T€HETHUECKUX psaax

XuMus 4 Ku3Hb (4)

IliiactMacchl ¥ BOJIOKHA.

[Tomumepw3anusi ©W  TOJUKOHJCHCAIMS  KaK  CIOCOOBI  TONYYCHHS]  CHHTCTHYCCKHUX
BBICOKOMOJIEKYJISIDHBIX ~ cOoequHeHUW. [lomyuyeHne MCKYCCTBEHHBIX BBICOKOMOJEKYIISIPHBIX
COCAMHEHUN XWMHUYECKOW Moaudukanueil NpupoaHbIX mnoauMepoB. CTpoeHHE IOIMMEpPOB:
JUHENHOE, MPOCTPAHCTBEHHOE, CETYATOE.

IousiTHe 0 miIacTMAaccax.

TepmoriacTuYHbIe U TEPMOPEAKTUBHBIE TOJUMEPBL. OT/AEIbHbBIE IPEACTABUTEIN CUHTETUYECKHUX
U MCKYCCTBEHHBIX TOJUMEPOB: (eHOIOPOPMAITBICTHIHBIC CMOJIBI, TTOJIMBHHUIXIIOPU, TE(IIOH,
LEJUTYJIOU/I.

IlonsiTHe 0 XMMHYECKHUX BOJTOKHAX.

HatypanbHble, CHHTETHUYECKHE U HCKYCCTBEHHbIE BoOJIOKHA. Kraccubukauus W oTHeiIbHBIC
MPEACTABUTEIN XUMHUYECKUX BOJIOKOH: alleTaTHOE (TpUALIETaTHBIA IIEIK) U  BUCKO3HOE,
sununxaiopuonoe (xnopun), noaunumpuivroe (Humpon), noauamuonoe (Kanpow, HAUIOH),
noausgpupnoe (nascan).

DepMeHTHI.
®depMeHThl KaK OMOJOTUYECKHUE KaTalau3aTopbl OenkoBoil mpupoxsl. [lonstue o pH cpensl.
Oco0eHHOCTH CTPOCHUS CBOMCTB (CENEKTUBHOCTH U d(D(PEKTUBHOCTD, 3aBUCUMOCTD JIEHCTBUS OT
temriepatypsl U pH cpenpl pacTBopa) (GepMEHTOB 1O CpPaBHEHUIO C HEOPTraHUYECKUMU
Karanu3aTopamu. Poiab epMEeHTOB B KHU3HEIEATEIHHOCTH JKUBBIX OPTaHU3MOB M MPOU3BOJICTBE.
Butamunsl. Tlonstre o BuramuHax. Buasl BUTaMHHHOW HemocTaTouHOCTH. Kiaccuduxarus
BUTaMHHOB. Butamun C Kak mpeacTtaBUTeNb BOJOPACTBOPUMBIX BUTAMHUHOB M BUTAMUH A, Kak
MIPEACTABUTENH JKUPOPACTBOPUMBIX BUTAMUHOB.

T'opmonsl. [loHsATHE O rOpMOHAX Kak OMOJOTMYECKH AKTHBHBIX BEIECTBAX, BBIMOIHSIOIIMX
SHAOKPUHHYIO PETYJSINI0 KU3HEACATEIIHHOCTH OpraHn3MoB. BakHeiime cBolcTBa TOPMOHOB:
BbICOKasi (pu3monornyeckas aKTUBHOCTb, JUCTAHIIMOHHOE NEHCTBUE, OBICTpPOE paspyllieHue B
TKaHsaX. OTaenpHBIE TPEACTaBUTEIIM TOPMOHOB: WHCYIMH U aapeHanuH. [Ipodunaktrka
caxapHoro nuabeta. [lonamue o cmepouonvix 20pMOHAX HA NpuUMepe NON0BbIX 20PMOHOB.
JlekapcrBa. JlekapcTBeHHass XUMHS: OT STPOXMMHUM U (DapMakoTepanuud 0 XUMHOTEPAITHH.
AHTHOMOTHKM W aucOakTepno3. Hapkoruueckue BemectBa. Hapkomanus, Goprba ¢ Hell u
npoduIaKTUKA.

Pemenue 3a1a4 1o OpraHn4ecKoil XuMuH.

Pemenue 3amau Ha BBIBOA (OPMYJIBI OPraHMYECKUX BEIMIECTB MO MPOAYKTaM CTOpaHus H
MacCCOBBIM JIOJISIM 3JIEMEHTOB.

Pe3eps ( 2)



JdemMoHcTpaumu.

[TnaBnenue, 0OyraMBaHUE U TOPEHUE OPTAaHUYECKUX BEIIECTB.

Mopenu MoJIeKys NpeICTaBUTENICH Pa3INUHbIX KJIACCOB OPraHUYECKHX coelnHeHuil. ['opeHue
MeTaHa, ITWIEHA, alleTUJICHA.

OTHollleHHE MeTaHa, STWJICHA, aleTHieHa W OeH30Jla K pacTBOpaM IepMaHraHaTa Kajius U
OpoMHOH BOJIE.

[ToryueHnue STuIEHA peaklMel AeruApaTaly dTaHOJa, alleTWieHa — THAPOJIU30M KapOuaa
KaJIbLHUS.

Pa3noxeHune kaydyka pyu HarpeBaHUU, UCIIBITAHUE [TPOJLYKTOB Pa3JI0KEHHS HA HETIPEAEIbHOCTbD.
Komnexknust ob0pasuoB HepTH U  HEPTENPOAYKTOB, KAMEHHOTO VYISl M TMPOIYKTOB
KOKCOXHMMHYECKOIO MPOU3BO/ICTBA.

Oxucnenue crupTa B ajabAETU.

KauecTBeHHbIE peakllii HA MHOTOATOMHBIE CITUPTBHI.

PactBopumocTs (heHona B Boje mpu 0OBIYHOM TeMIepaType U MpU HarpeBaHUH.

KauecTtBeHHble peakiuu Ha (hEeHOJI.

Peaxius «cepeOpsHOTO 3epKaliay albJeTUA0B U TITIOKO3BI.

OxucneHue anbAeruI0B U TIII0KO3bI B KUCIOTY ¢ moMotibio ruapokcuaa meau (I11). KauectBennas
peakuus Ha KpaxMail.

Konnekuus 3¢pupHbIX Macen.

Konnekuust ninacrMace U U3Je/Iui U3 HUX.

Komnnekuust iCKycCTBEHHBIX BOJIOKOH U U3CIIUNA U3 HUX.

B3anmonencTere aMMHaKa M aHUJIMHA C COJISTHOM KUCIIOTOM.

Peakius anuauHa ¢ OpOMHOM BOJIOH.

JlokazarenbcTBO HaMMUMsl (PYHKIIMOHAIBHBIX TPYII B PACTBOPAaX aMUHOKHUCIIOT.

PactBopenue u ocaxnenue 6enkoB. LIBeTHbIe peakiny OENKOB.

I'openue nTuybero nepa v WeEpCTAHON HUTH.

Mopenb monexyisl JTHK.

[lepexo/pl: 3TaHOT — ATHIIEH — 3TUJIICHTIIMKOJIb — dTUeHTIMKoIAT Meau (11);

3TaHOJI — 3TaHAJIb — 3TAHOBasA KUCJIOTA.

Konnekuus niaacrmMacce, CAHTETUYECKUX BOJIOKOH M U3/1€TUI U3 HUX.

PaznoxeHnue nepokcuia BOAOPOAa KaTajlazoil cbIporo Msica U ChIpOro Kaproders.

Komnexuust CMC, coaeprkaiiux 3H3UMBI.

Wcnbitanue cpeasl pactBopa CMC  wunHnukatopHod Oymaroil. Kosnekuuss BHTaMHHHBIX
IpernapaToB.

VcnbiTanue cpesibl pacTBOpa aCKOPOMHOBON KUCIIOTHI MHUKATOPHOM Oymaroii.

HcnplTaHue anTeyHoro npenapara MHCYJIMHA Ha OEJoK.

JlabopaTopHbIie ONBITHI.

W3roroBieHne Moienei MOJIEKYyJl OpraHUYECKUX COCTMHEHHM.

O3HakoMJIeHHE ¢ KOJIJIEKIMel 00pa31oB He(TH, KAMEHHOT'O yIJI U MPOAYKTOB MX NepepadOoTKH.
OOGHapyKeHHe B KEPOCUHE HETIPEIEIbHBIX COCTMHEHUIM.

O3HakoMJIEHHE C KOJUIEKLIMEeH KaydyKoB U 00pa3liaMu U3AETNi U3 pe3UHBI.

CBoiiCTBa YKCYCHOU KUCJIOTHI, OOIIHE CO CBOMCTBAMU MUHEPATBHBIX KUCIIOT.

Jloka3aTenbCcTBO HEMPEAEIBHOTO XapaKTepa KHUIAKOTO KHUPA.

BsaumopeiictBue rimoko3sl U caxapossl ¢ ruapokcunom meau (II). KauectBennas peakuust Ha
Kpaxmai.

O3HakOMJIEHUE C KOJUIEKIIUEHN MIACTMACC U U3/IENINN U3 HUX.

O3HaKOMJIEHHE € KOJUIEKIMEN MCKYCCTBEHHBIX BOJIOKOH M M3J€nuil n3 HuX. O3HaKOMIJIEHHE C
KOJUIEKIIMeH CUHTETUYECKUX BOJIOKOH U M3JENUi U3 HUX.

Oznakomienue ¢ kowekuuedn CMC, copepkalux SH3UMBI.

Ucneitanue cpenst pactBopa CMC uHAuKaTOpHON Oymaroi.

O3HaKOMJIEHHE C KOJUIEKIIUEH BUTAMUHOB.

HcnpiTanue cpefipl pacTBOpa aCKOPOMHOBOM KUCIIOTHI MHAUKATOPHON Oymaroi.



IIpakTnyeckune padoThl

[Tpaktuyeckas padora Ne 1.

«Permenne sKcriepuMEHTANIBHBIX 33/1a4 Ha WACHTH()UKAIIMIO OPTraHMYECKUX COCAMHEHHI.
[Tpaktuyeckas padora Ne 2.

«Pacmo3HaBaHue 1acTMacc ¥ BOJOKOHY.

11 knacc

34 yaca B roa, 1yac B HejeJ1I0.

OBLIASA XUMUSA
Tema 1. [lepuoauveckuii 3aK0oH u cTpoeHune atoma (4)
Otkpeitue 1. 1. MenaeneeBbiM [lepuoandeckoro 3akoHa. [lepsvie nonvimku Kiaccuguxayuu
Xumudeckux snemenmos. BaxHelllne NOHATUS XUMHH: aTOM, OTHOCUTEJIbHAsi aTOMHas U
MosekysipHas Maccel. Otkpeitue [l M. MenaeneeBbiM  [lepuonnyeckoro 3akoHa.
[Tepuonuueckuii 3akoH B popmynuposke /1. . Menzaeneesa.
Hepuoauveckas cucrema JI. U. MenneneeBa. [lepuoanueckas cucrema JI. 1. MenaeneeBa kak
rpaduueckoe otobOpa- xkenue [lepuogudeckoro 3akona. Paznuuneie Bapuantel [leproaundeckoit
cucteMsl. [lepuoast u rpynmel. 3Hauenue [lepuonnueckoro 3akoHa u [lepuoanueckoi cucTeMsl.
Crpoenne aroma. AToM — ci0XHas yactuia. Omxpoimue 31eMeHmapHblX Yacmuy U CmpoeHUs.
amoma. SIopo aroma: MPOTOHBI U HEUTPOHBI. M30TOmBL. M30monst 600opoda. DAEKTPOHBI.
DNeKTpoHHAass 000JI0YKa. DHEpPreTH4YeCKuid ypoBeHb. OpOurtanu: s- u p-. d-Opbumanu.
Pacnipenienienne 37IE€KTPOHOB MO JHEPreTHUYECKUM YPOBHSIM U OpOHUTANsM. DIEKTPOHHBIE
KOH(UTYpAIlMA aTOMOB XUMHUYECKUX JICMEHTOB. BaJleHTHBIC BO3MOKHOCTH aTOMOB XUMHUYECKHIX
3JIEMEHTOB.
[lepunonnueckuii 3akoH U cTpoeHue aroma. CoBpeMEeHHOE TMOHSTHE XUMHUYECKOTO
anementa. CoBpemenHas GopmynupoBka Ilepuoanueckoro 3akoHa. [IpuunHa nepuoguIHOCTH B
W3MEHEHUU CBOMCTB XUMHUYECKUX HJIEMEHTOB. OCOOCHHOCTH 3aIllOJIHEHUS YHEPreTUUECKHUX
YPOBHEHN B 3JEKTPOHHBIX 000JI0UKaX aTOMOB MEPEXOHBIX AIEMEHTOB. DJIEKTPOHHbIE CEMENCTBA
DJIEMEHTOB: S- M p-3JICMCHTHI; d- U f-a1eMeHmbl.

Tema 2. Ctpoenue BemectBa (11)

KoBanenTtHas xumudeckasi cBs3b. IloHsATHE O KOBaJeHTHOM cBsizu. OOIIas 3JIEKTPOHHAs Mapa.
KpaTHoCTh KOBaJEHTHOH CBSI3U. OJEKTPOOTPHULATEIBHOCTh. [lepexpviganue 21eKmpOHHbIX
opoumane. Iluu cuema ceazu. KoBaneHTHas mONsipHAas M KOBaJICHTHAs HEMOJSpHAsi XUMHUECKHE
cBsa3u. OOMEHHBIH W JOHOPHO-aKUENTOPHBIM MEXaHW3Mbl 00pa30BaHUS KOBAJIEHTHOM CBS3H.
BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHHUs. 3aKOH IOCTOSHCTBA COCTaBa Ul
BEIIECTB MOJIEKYJISIPHOTO CTPOCHHS.

Nonnas xumuueckas cBsi3b. Katuonsl u annonsl. MoHHas cBs3b U ee cBoiicTBa. VloHHas CBs3b
KaK KpallHUW cioydyaid KOBaJEHTHOW TOJSAPHOU CBSI3U. DopmynvbHas eouHuya eeujecmsd.
OmuocumenbHOCMb 0eNleHUs XUMUYECKUX C8A3ell Had MUNbL.

Meramnueckass xumudeckas cBsizb. OOmue (usnyueckne CBOMCTBA METAIOB. 3aBUCHMOCTH
3JIEKTPOIPOBOTHOCTH METAJUIOB OT TeMiepaTypsl. CruiaBbl. UepHble U IBETHBIE CIIABBI.
ArperaTHble COCTOSIHMSI BellecTBa. [a3pl. 3akoH ABoraapo Juis ra3oB. MosIpHbI 00beM
ra3o00pa3HbIX BeUecTB (MpH H. y.). JKuIKocTH.

Bonoponnas xumudeckas cBsizb. BogoponHas cBs3b Kak 0COObIM ciaydail MeXMOJIEKYJISIpHOTo
B3auMoJIeiicTBUA. MexaHu3M ee oOpa3oBaHUs M BIMSHHE HAa CBOWCTBA BEUIECTB (Ha mpuUMepe
BOIbI). HMcnonv3osanue 600vl 6 ObIMy U HA Npouzsoocmee. Buympumonexynapnas 6o0opoonas
C643b U ee OUOI02UUEeCKas POlb.

Tunel kpucrajumueckux pemerok Kpucrammmyeckas pemerka. MoHHBIE, MeTamMyeckue,
aTOMHBIE M MOJIEKYJISIPHbIE KPUCTAJUINYECKHE PELIETKU. AJJIOTPOIHS

AMopbHBIE BEIIECTBA, UX OMAUYUMENbHblE CEOLICMEA.



Yucteie BemecTBa U cMecH. CMECH U XMMUYECKHE COCIMHEHUA. | OMOreHHBIE U TeTepOreHHbIE
cMmecu. MaccoBasi 1 00beMHast 101 KOMIIOHEHTOB B cMecu. MaccoBast 1011 ipuMmeceid. Pemenue
3ajla4 Ha MaccoBYIO JI0JII0 IipuMecel. Knaccuguxayus éewjecms no cmenenu ux yucmomol.
Hucnepcubie cuctemsl. [lonsiTe mucnepcHoi cuctembl. JlucrepcHas ¢a3a U JAUCIIEPCHOHHAS
cpena. Kiaccudukanus nucnepcHsix cucreM. Konnouousie oucnepcrvle cucmemvl. 301U U 2eiu.
3Hauenue oucnepcuvix cucmem 8 nNPUPOOe U HCU3HU Yelo8eKd.

Tema 3. DaexkTposuTnyeckas auccounanus (7)

PactBopbl. PacTBOpbl Kak TOMOIE€HHBIE CHCTEMbBI, COCTOSIIIME W3 YaCTHI[ PAacTBOPHUTENS
pPacTBOPEHHOI'O BELIECTBA M TPOJIYKTOB HX B3aUMOJCHCTBUA. Pacmeopenue kax @usuxo-
Xumuyeckuii npoyecc. MaccoBasi 10751 paCTBOPEHHOTO BelecTBa. TUIBI pacTBOpOB. Monsapuas
KOHYyeHmpayus eeujecmea. Munepanvhule 600bl.

Teopust >MeKTPOIUTHYE CK O JUCCOLUMANM M. DJIEKTPOJIUTHI U HEANEKTPOIUTH. CTEneHb
ANEKTPOIUTHYECKON  auccounanuu. CuiibHbIE U clla0ble  3JEKTPOJIUTHL. Y paBHEHUS
ANEKTPONUTUYECKON Juccouuanuu. Mexanusm Ouccoyuayuu. CmyneHuamas Ouccoyuayusl.
Booopoonuwuii noxazamenns.

Kucnotsl B cBeTe TEOpUH 3NEKTPOIUTHUECKOM quccoruanuu. O61ye cBoicTBa HEOPraHUIECKIX
U OpPraHUYECKUX KHUCJIOT. YCJIOBHUS TEUEHHUS PEAKIUA MEXIY OJJIEKTPOJIUTAMH JO0 KOHIIA.
Cneyuguueckue ceoticmea azomHuotl, KOHYEHMPUPOBAHHOU CEPHOU U MYPABbUHOL KUCTOM.
OcHOBaHHS B CBETE€ TCOPHH IJICKTPOJUTUICCKONW JUCCOIMAINH, X KIacCU(pUKAMSI U 00Ime
CBOICTBa. AMUHYBL KaKk opeanuueckue ocHoganus. CpasHeHue C8OUCME AMMUAKA, MEMULAMUHA U
AHUNUHA.

Conu B cBETE TEOPUU INEKTPOIUTHUECKON TUCCOLMAIINY, UX KiIaccu(UKalus U 00IIre CBOWCTBA.
Conu xucnvie u ocnosuwvle. Conu opeanuveckux kuciom. Muvinalll. DNeKTPOXUMUYECKUN P
HANPSDKEHUH METaJUIOB U €r0 UCTOJIb30BaHUE [T XapaKTePUCTUKU BOCCTAHOBUTEIIHLHBIX CBOHCTB
METaJIJIOB.

I'unponu3. Cnoyyan rugponusa coieil. Peakmus cpenst (pH) B pacTBopax THIPOIH3YIOMIUXCS
coneil. I uoponus opeanuyeckux eeujecms, e2o 3HaveHue.

Tema 4. Xumuueckue peakuuu (11)

Knaccugukarus XuMHUUecKux peakuui

Peaxyuu, uoywue 6e3 usmenenus cocmasa eewecms. Kinaccupukanus 10 YUCIYy U COCTaBYy
pearupyrouux BEIIECTB U MPOAYKTOB PEaKUu. Peakiuu pa3noxeHus, COEqUHEHNs], 3aMEILEHUs
U oOMeHa B HEOPraHWYECKON XMMUU. Peakyuu npucoeOuHenus, OmuyenieHus, 3aMeujeHus u
usomepusayuu 6 op2aHudeckou xumuu. Peaxyuu norumepusayuu Kax 4acmuulil CIyuan peakyuil
NpUCOeOUHeHUsl.

TennoBoil >PdexT XuMHUUECKUX peakuuil. OK30- ¥ OHAOTEPMHUUYECKHE PEaKLHH.
TepMmoxumuueckue ypaBHeHus. PacueT kosnyecTBa TEIIOTH IO TEPMOXUMUYECKUM YPABHEHUSIM.
CkopocTh XUMHUE CKUX peakuuil. [IoHATHE 0 CKOPOCTH XMMUYECKUX PEAKLUM, aHAINTUYECKOE
BbIpaK€HHE. 3aBHCHUMOCTh CKOPOCTHU PEaKIMU OT KOHIIEHTpAlUH, JABJICHUS, TEMIIEpaTyphl,
IIPUPOJIBI PEArnpyOIUX BEUIECTB, IUIOMIAIN UX COIIPUKOCHOBEHUS. 3aKOH JEHCTBYIOIIUX Macc.
Pewenue 3a0au Ha xumuueckyro KUHEmuKy.

Karanu3. Kartanmsaropel. Karamus. [omocenmwiti u cemepo- cenuwiii kamaaus. Ilpumepsl
KaTaJUTHYECKUX MPOLIECCOB B MPOMBIIIJIEHHOCTH, TEXHUKE, ObITY. DEpMEHTHI U UX OTJIMYHUS OT
HEOpraHMYecKuX Karanuzaropos. [IpuMeHeHne KaTanmu3aTopoB U (PEpMEHTOB.

Xumuyeckoe paBHoBecue. OOpaTuMble U HEOOpaTUMBbIE peakuu. XUMHUYECKOe PaBHOBECHE U
CcrocoObl €ero CMeLIeHHs Ha npuMmepe MoiaydyeHus ammuaka. Cuuwmes ammuaxka 6
npomviuunenHocmu. Ilonamue 00 OnMUMAnbLHLIX YCIOGUAX NPOGEOEHUs. MEXHONO2UYECKO20
npoyecca.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE TpolecChl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU.
Oxucnutens U BoccTaHOBUTENb. OkucieHne M BoccTaHoBieHHE. CoCTaBleHUE ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM AJIEKTPOHHOTO OaslaHca.



OOme CBOMCTBA METAJIOB. XHMHUYECKHE CBOMCTBA METANIOB KaK BOCCTAHOBHUTEIICH.
BzaumopeiictBue MeETaJUIOB C HEMETAUIAMHU, BOJOW, KHUCIOTaMH M PAacTBOPaMH COJIEH.
Merannorepmus.

Koppo3ust MeTamioB xax oxuciumenbHo-60ccmanosumenvhviti npoyecc. CrocoObl 3aluThI
METAJJIOB OT KOPPO3UH.

OOmue CBOMCTBA HEMCTAIIOB. XHMHUUYCCKHC CBOMCTBA HEMETAUIOB KaK OKHCIUTCIICH.
B3aumoneiicTBue ¢ MmeTasiaMu, BOAOPOJAOM U APYTrUMH HeMeTaiuiaMu. CBOMCTBA HEMETAJIOB Kak
BOCCTaHOBUTENEH. B3auMOAeMCTBHE C MPOCTHIMU U CIIOKHBIMH BELIECTBAMU-OKUCIUTEIISIMH.
Obwas xapaxmepucmuxa 2ai02eHos.

Onexrponus.. Obwue cnocobvl noayuenus Memaiios U HemMemauiiog. IIEKTPOIU3 PacTBOPOB U
pacIuiaBOB AJIEKTPOJIMTOB HAa MpPUMEPE XJIOpUIA HATPUS. ODJIEKTPOJUTUYUECKOE IOIYyUYCHHE
amomuHus. [IpakTnueckoe 3HaUeHUE ANEKTPONU3a. [ an1b8aHONIACMUKA U 2ANb8AHOCMERUsL.
3akirodyeHue. [lepcnekTuBbl pa3BUTHS XUMUYECKONM HAYKHU M XUMHYECKOTO TPOU3BOACTBA. XUMHUS
¥ TIpo0JIeMa OXPaHbI OKPYKAIOIIEH CpeIbl.

Peseps (1)

JdeMoHcTpanmnm.

Pasznmuunbie ¢popmer [lepuoanueckoii cuctemsl . M. MenneneeBa. Mojenb KpUCTaILTHYECKON
pemietku xiopuna HaTpus. OOpasubl MUHEpajIoB ¢ MOHHON KPHUCTAJUTMYECKOM perier- KOW:
KaJblUTa, TaauTa. MoJenn KpUCTaUIMYECKUX PELIETOK «CyXOro Jjbaa» (WM iona), anmasa,
rpadura (wim kBapua). Monens MOJsIpHOTO oObeMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOJIBI.
OO0pa3iibl pa3aTuYHBIX TUCIEPCHBIX CUCTEM: AMYJbCHM, CYCIIEH3UMN, adpo30JieH, reeil u 30Jek.
Koarymsiuusi. Cunepesuc. Oddext Tunpansa. HcneiTaHue pacTBOPOB AJIEKTPOJIUTOB U
HERJIEKTPOJIUTOB Ha MpPEIMET JUCCOLMAIMU. 3aBUCHUMOCTb CTENEHHM DJIEKTPOIUTHUECKON
JTUCCOLIMAIMU YKCYCHOM KHCJIOTHI OT pa30aBiieHHs pacTBopa. [Ipumepsl peakuuii MOHHOTO
oOMeHa, UIyluX ¢ OO0pa30oBaHMEM OCajJKa, raza WIM BOJAbl. XMMHYECKHE CBOWCTBAa KHUCIOT:
B3aMMOJICHICTBHE C MeTallaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHIIAMH, OCHOBAaHUSIMU
(mmenmoyaMu ¥ HEPACTBOPUMBIMHU B BOJIE), COISIMU. B3aumoelicTBrE a30THOM KUCIOTHI C MEJIbIO.
OOyrnvBaHue KOHIEHTPUPOBAHHON CEpHOM KHCIOTOM caxapo3bl. XHMHUYECKHE CBOICTBa
HIeJIOue: pe- akuus HEWTpalu3alud, B3aUMOJCHCTBHE C KHUCIOTHBIMM OKCHJIaMH, COJISIMHU.
Pa3noxeHne HepacTBOPUMBIX B BOJE OCHOBAHUI IIPU HarpeBaHUU. XUMUYECKHE CBOICTBA COJIEH:
B3aMMOJICICTBHE C MeTaJlJIaMH, KUCIOTaMU, LIeJIouaMu, ¢ Ipyrumu coiisiMu. ['uaponus kapouaa
kanpius. M3ydenne pH pacTBOpOB rupou3yOMUXCs coyel: KapOOHATOB IIEJIOYHBIX METAIIIOB,
XJIOpUJIa U aleTrara aMMOHHUS. DK30T€PMHUYECKHE U SHIAOTEPMHUECKHE XUMHYECKHE pEeaKlUu.
TennoBble sIBIEHUS MPU PACTBOPEHUU CEPHOM KUCIOTHI U aMMHUAYHOM CENUTPBI. 3aBUCUMOCTh
CKOPOCTH p€aKIMM OT IMPUPOJIbI BEIIECTB HA IPUMEpPE B3aUMOAECHCTBUS pacTBOPOB PA3IMYHBIX
KHCIIOT OJMHAKOBOW KOHIIGHTpPAIlMM C OJMHAKOBBIMH KyCOukamu (TpaHylaMH) LHWHKA U
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHusi, IIMHKA, >K€JIe3a) C PacTBOPOM COJITHOM
KHUCTOTHI. B3auMopeiicTBre pacTBOPOB CEPHOW KHUCIOTHI C pacTBOpaMHU THOCYNIb(aTa HATpUs
pa3IUYHON KOHLEHTpAlMU U TemrepaTypbl. Mojaens kumsmero ciosi. Paznoxkenue nepoxcuaa
BOJIOPOJIa C MOMOIIbI0 Heopranndeckux karainuzatopos (FeClz, KI) u npupoansix 060beKTOB, co-
JIepkamux — katamazy  (celpoe  Msaco, kaprodensb). [Ipocteiimme  OKHMC-  JIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLMH: B3aUMOJECHCTBHE LHMHKA C COJSHOM KHUCJIOTOM U JKele3a C
cynbdarom meau (I1). Moaens anekTponusepa. Moaenb 3JeKTpOTU3HON BaHHBI JJIS TTOTYISHUS
AITIOMUHMUS.

JlabopaTopHbIe ONBITHI.

Ornpenenenne TANAa KPUCTAIMYECKON PEIIETKH BEIIECTBA U ONMCAHKUE €r0 CBOWCTB.
O3HaKOMJIEHHE C JUCTIEPCHBIMU CUCTEMAMH.

Peakuuu, uaymue ¢ o6pazoBaHreM OcajiKa, ra3a W BOJBIL.

B3aumoneiictBue coisHOM KUCIOTHI ¢ HMUHKOM, okcuaoM Mmeau (II), rumpokcumom menu (ID),
KapOOHATOM KaJIbLIUS.



B3aumoneiicTBue pactBopa THUIPOKCHAA HATPUS C COJSAHOM KHUCIOTOM B MPUCYTCTBUHU
denondranenna, c pactsopom xiopuaa xenesa (III), c pactBopom conu amOMUHUS.
B3aumopeiictBue pactBopa cynbdara meau (II) c xeme3om, M3BECTKOBOH BOJION, PacTBOPOM
XJIOpUJIA KaJIbLIMSL.

[Tomyuenue ruapokapOoOHaTa KajibIUs B3aUMOJCHCTBHEM HW3BECTKOBOM BOJIBI C OKCHJIIOM
yraepoaa (IV) (Bbrabixaemblii Bo3ayX ). McnibiTaHME HHAMKATOPOM PaCTBOPOB I'MAPOIU3YIOIINXCS
Y HETMAPOJIU3YIOIINXCS CONEH.

Peaknust 3amernieHust Meau xene3oM B pacTBope cyibhara meau (11).

[Tony4yenue kucnopoa pa3iokeHUeM EPOKCUIa BOJIOPO/Ia C HOMOIIBIO THOKCH/IA MapraHia.
[Tosyuenue BoJIOpo/Aa B3aMMOJECHCTBHEM KHUCIOTHI ¢ HMHKOM. O3HAaKOMIIEHHE C IpenapaTamMu
OBITOBOM XMMHH, COJIEPIKALTUMHU SH3UMBI.

IpakTnyeckne padoTHI

[Tpaktuyeckas padora Ne 1. [Toxydenue u pacro3HaBaHHUE Ta30B.

[Ipaktuyeckas pabota Ne 2. PemieHue 5KCHEpUMEHTAIbHBIX 3aJad Ha HIACHTU(UKALUIO
HCOPTaHUYCCKUX U OPIraHNUYCCKUX COGHHHGHHﬁ.

I1l. TemaTnuyeckoe NJiaHMpoOBaHUE

10 kaace
34 gaca B rog, 1 yac B Hezeno
Kon-Bo yacos Pasnen

1 Baeneuue

3 Teopusi CTpOCHHSI OPraHUYECKUX COCTUHEHUM
9 YTreBo10po/ibl M MX IPUPOIHBIC HCTOYHUKH
8 Kucnopoiconepkaniye opraHndecKiue COeTMHCHUS
7 A30TCoIepIKaIe OPraHUIECKUE COCTMHEHUS
4 XuMus U )KA3Hb

2 Peseps
34 Hroro

11 kaace
34 gaca B roj, 1 yac B HEJEIIO
Koi-Bo yacos Paznen, Tema

4 [Teproanyueckuii 3aK0H U CTPOCHHE aToMa

11 CtpoeHue BenecTBa

7 DNEKTPOIUTHYECKAs JUCCOIUAITIS

11 XHUMHYECKUE PEaKIUU

1 Peseps

34 Hroro

Jlureparypa

Y4eOHO-MeTOANYECKUN KOMIUIEKT JIJIsl U3y4eHHs] Kypca XMMHUU Ha 6a3oBoM ypoBHe B 10—11
KJIaccax, CO3JJaHHbBII aBTOPCKUM KOJIEKTHBOM 11071 pykoBozacTBoM O. C. I'abpuernsHa, COIEpKHUT,
KpOMe yueOHUKOB, Y1eOHO-METOANYECKUE U TUAAKTHUYECKHE TOCOOMS, TETPaau sl BBIITOJIHEHUS
71a00paTOPHBIX U MPAKTHYECKUX PabOT U Jp.

YMK «Xumus. ba3osbiii yposens. 10 kiace»



1. Xumus. ba3oserit ypoBens. 10 kiace. YueOnuk (aBtop O. C. IN'abpuensn). 208 c.

2. Meronuueckoe mocobue. bazosbeiii ypoBenb. 10 xmacc (aBroper: O. C. TI'abpuensn, C. A.
Cnankos). 192 c.

3. Kuura ans yaurens. ba3ossiit yposens. 10 knace (aBropsr: O. C. 'a6puensa, U. I'. OctpoymoB,
C. A. Cnankos). 240 c.

1. PaGouas terpanb. ba3ossrii ypoBenb. 10 kiacc (aBTopsr: O. C. 'abpuensa, C. A. Cnagkos). 144
c.

2. KonTponbsHsie u ipoBepouHbie paboThl. bazossiii yposens. 10 kiace (aBropsl O. C. 'abpuensa
u ap.). 256 c.

3. Oprannyeckas XUMusl B TECTax, 3aJa4ax, ynpaxxHeHusx. ba3oseiii ypoBens. 10 kinacc (aBTOpPHI:
O. C. I'abpuensn, 1. I'. Octpoymos, E. E. Octpoymoga). 400 c.

4. XvMH4ecKui 3KCIEpUMEHT B 11KoJie. ba3oBblil yposens. 10 kiacc (aBTopsl: O. C. I'abpuenss,
JI. T1. Batnuna). 208 c.

5. Terpanapb 15 OLIEHKU KadyecTBa 3HaHMM 110 XxuMuu. bazosii ypoBens. 10 kiacc (aBTopsr: O. C.
["abpuensu, A. B. Kynona). 112 c.

6. Xumusi. ba3oBsrii ypoBens. 10 kimacc. DnekTpoHHas Gpopma yueOHUKA.

YMK «Xumus. bazosbiii ypoBens. 11 kiace»

7. Xumusi. ba3oBslii ypoens. 11 knace. Yuebnuk (aBrop O. C. 'aGpuensin). 224 c.

8. Meronnueckoe mocodbue. basopeiii ypoBenb. 11 ximacc (aBroper: O. C. TI'abpuensa, C. A.
Cnankos). 160.

9. Kaura nns yaurens. basoserii ypoens. 11 kimace (aBropsr: O. C. I'abpuenss, U. I'. Octpoymos,
C. A. Cnankos). 272 c.

10. Pabouas terpans. ba3osslit ypoBens. 11 xiacc. (aBropsr: O. C. I'abpuensn, C. A. Cnankos).
176 c.

11. KontponbHble U mpoBepouHble paboThl. ba3zoBbiii yposens. 11 kmacc (aBtopsi: O. C.
["aGpuensu u ap.). 224 c.

12. Obmas xuMusl B TECTax, 3amadax, ynpaxkneHnusx. 11 kmacc (aBropsr: O. C. 'abpuensn, U. T
Octpoymos, A. I'. Beeaenckas). 304 c.

13. Xumuueckwii sxcriepuMeT B mkoste. 11 kmacce (aBTopsr: O. C. 'adbpuensa, U. I'. OctpoymoB).
208 c.

14. Terpanp 1S OIEHKH KauecTBa 3HAHUWH MO XuMUU. ba3oBeii ypoBensb. 11 kimacc (aBTopsr: O.
C. TI'abpuensu, A. B. Kymosa). 112 c.

15. Xumus. bazoBsrii yposensb. 11 knacc. DnexkTpoHHas popma yueOHHKA.

HHTepHeT-pecypcbl HA PyCCKOM si3bIKe
1. http://www.alhimik.ru ITpeacraBnens! cneayroume pyOpuKU: COBETH aOUTYPHEHTY, YIUTEITIO
XUMHH, CIIPAaBOYHUK (O4YEeHb Oouibllasi Moa0OpKa TaOJIMIl U CIIPAaBOYHBIX MaTEpHUaJiOB), Becesas
XHMMHUS1, HOBOCTH, OJIMMITHA]IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYCKUX CBEICHHN ).
2. http://www.hij.ru/ Xypuan «XuMusi ¥ )KU3Hb» MMOHATHO M 3aHUMATEIILHO paccKa3bIiBaeT 000
BCEM MHTEPECHOM, YTO POUCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.
3. http://chemistry—chemists.com/index.html DnexkTpoHHbIi XypHaT «XUMHKH W XUMHSI», B
KOTOPBIX MPEJCTABICHO MHOXXECTBO ONBITOB TI0 XWMHH, 3aHMMATelIbHOW WH(opManuy,
TIO3BOJISIONICH YBIICUb YICHUKOB IKCIIEPUMEHTAILHON YaCThIO MPEIMETa.
4. http://c-books.narod.ru BceBo3moskHast muTepaTypa 1o XUMHH.
5. http://www.drofa-ventana.ru M3BecTHOoe H3IaTeNbCTBO Yy4eOHOH JuTepaTypbl. HOBUHKH
Hay4YHO-TIONYJISIPHBIX M 3aHUMAaTEIbHBIX KHHUT 110 XHMHH.
6. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii IIKOIBHBIA MTOPTAN CO CChIJIKAMU Ha
00pa3oBaTeNbHBIE CANTHI IO XUMHH.
7. www.periodictable.ru COopHuk craTeli O XHMHYECKHX 3JIEMEHTaX, HJUTIOCTPHPOBAHHBIH
IKCIIEPUMEHTOM.
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