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Hacrosimas paGouast mporpaMMa 1O XHMHH JUIS YPOBHSI CpeIHEro o0Iero oOpa3oBaHusl COCTaBJI€HA B COOTBETCTBUH C TpeboBaHMsMu DepepabHOrO
roCy/1IapCTBEHHOI'0 00pa30BaTEeILHOrO CTaHAapTa CpeaHero ooduero oopa3oBanus, Ha ocHOBe [IpumepHO# mporpaMMbl cpeHero o0iiero oopa3oBaHus 1Mo
yueOHOMY IpeaAMETY «XHUMHUS».

Peanusyercs npeamerHas nuHUSA yueOHUKOB Y MK:

KJ1acc HanmeHnoBaHue yueOHuKa aBTOPBI U31aTeIILCTBO
10 XuMmus. Opran. xummsa: yueOnuk s 10 x| [E. Pymsuruc, @.I'. ®enpaman M.: IlpocBerienue
0011e00pa30BaTEIbHBIX YUPEHKICHHH.
11 Xumus.  OcHoBbel o0medt xwmum. 11 kmacc: yue6. mus | I.E. Pymsuruc, @.I'. ®enpaman M.: IIpocBemieHue
0011e00pa30BaTEeIbHBIX YUPESIKACHHH: 0a30BbIH YPOBEHb

Pabouyas nporpamma paccuurtana Ha 69 yacos B roj (1 yac B Henemo): 10 kimacc — 35 yacos, 11 knacc — 34 yaca.

I[lnanupyembie pe3yJbTaThl 0CBOCHHS Y4eOHOTO NpeaMeTa
10-11 kaace

JIN4YHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOMIEHUI 00y4aIOIIMXCH K cede, K CBOeMY 310POBbI0, K O3HAHUIO Ce0s:

OpUEHTaIMsl O0O0Y4YaloIIMXCS Ha JOCTH)KEHHWE JIMYHOTO CYAaCThsl, PEAM3alldi0 MO3UTHUBHBIX JKU3HEHHBIX IEpPCHEKTUB, WHHUIMATUBHOCTD,
KpPEaTHBHOCTb, TOTOBHOCTh M CHOCOOHOCTH K JINWHOCTHOMY CaMOOIPE/IENIEHHUI0, CIOCOOHOCTh CTaBUTh 1IETH U CTPOUTH >KU3HEHHBIE IJIaHbI;

TOTOBHOCTb U CHOCOOHOCTh 00ecTeunTh ce0e M CBOMM OJM3KUM JIOCTOMHYIO KM3Hb B MPOLIECCE CAMOCTOSATEIbHON, TBOPUECKOW U OTBETCTBEHHOU
NEATEIbHOCTH;

TOTOBHOCTh U CHOCOOHOCTh OOYyYaroOIUXCsl K OTCTAaMBAaHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOIO MHEHHUS, TOTOBHOCTh M CIIOCOOHOCTb
BbIpabaThIBaTh COOCTBEHHYIO MO3MUIIMIO MO OTHOIIEHUIO K OOIIECTBEHHO-TIOJIMTHYECKUM COOBITHSM MPOIIJIOrO M HACTOSIIET0 HAa OCHOBE OCO3HAHMS U
OCMBICJICHUS HCTOPHH, TyXOBHBIX [IECHHOCTEW U JOCTHKEHHI HAILlIEH CTPaHBlI;

TOTOBHOCTb U CITIOCOOHOCTH 00YYAIOLIMXCS K CAMOPAa3BUTHIO M CAMOBOCITUTAHUIO B COOTBETCTBHHM C OOIIEUEIOBEYECKUMHU LIEHHOCTSIMU U HeaJaMu
Ipa)/JIaHCKOro o0IIecTBa, MOTPeOHOCTh B (PU3MUECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHIATHUAX CIIOPTUBHO-030POBUTEIBHON AESITEILHOCTHIO;

NPUHATHE M pealu3alus LEHHOCTeH 370poBoro M Oe3omacHoro obpasa >KHM3HH, OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
coOCTBEHHOMY (DPU3UYECKOMY U TICUXOJIOTHIECKOMY 3/I0POBBIO;

HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOICHUS aIKOroJisi, HAPKOTHUKOB.



JInuHocTHBIE pe3yJabTaThl B chepe oTHOMEeHHIT o0y4aromuxcs K Poccun kak k Pogune (OTeuecTBy):

poccuiickas HUIECHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHMIO POCCHMCKONW HACHTUYHOCTU B MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K
HCTOPUKO-KYJIBTYPHOI OOLITHOCTH POCCHIICKOT0 Hapoaa u cyarde Poccuu, maTpuoTnusM, TOTOBHOCTH K CITyXeHHI0O OTEUeCTBY, €ro 3alIuTe;

yBa)XEHHE K CBOEMY HAapoJy, YyBCTBO OTBETCTBEHHOCTH nepen PoauHol, ropmoctu 3a cBoil Kpail, cBoro Poauny, mporuioe M HacTosliee
MHOTOHAI[MOHAJILHOTO Hapona Poccun, yBakeHHe K TOCYyJapCTBEHHBIM CUMBOJIaM (Tep0, duiar, THMH);

dbopMupOBaHUE YBaKEHUS K PYCCKOMY S3bIKYy KaK ToCylapcTBEHHOMY s3bIKy Poccuiickoit ®denepanuu, SBISIOMIEMYCS OCHOBOM pOCCHICKON
UACHTUYHOCTH U TJIABHBIM (PaKTOPOM HAIIMOHAIBHOTO CAMOOIIPEICIICHUS;

BOCIMTAHUE YBAKEHUS K KYJIbTYpE, 3bIKaM, TPAIUIUSIM U 00bIYasiM HapOJI0B, MpokuBaomux B Poccuiickoit denepanuu.

JInuHoCcTHBIE pe3yJbTaThl B chepe OTHOMIEHHIT 00y4alOIIUXCH K 3aKOHY, TOCYAaPCTBY M K IPa:KIaHCKOMY 00ILEeCTBY:

IPaXXIaHCTBEHHOCTH, TPAXKIAHCKAs IMMO3UIUS aKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCHUICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTHTYIIHOHHBIE
npaBa U OOSA3aHHOCTH, YBAXAIOILEro 3aKOH M IPaBOMNOPSJIOK, OCO3HAHHO NPUHMMAIOLIET0 TPaJWIMOHHbIE HAaIlMOHAJIbHbIE U OOIIEeYeIOBeUECKUe
T'YMaHHUCTHUYCCKUC N JEMOKPATHYCCKUC ICHHOCTH, TOTOBOI'O K YU4aCTHUIO B 06HICCTBGHHOI>1 KHU3HU,

IPU3HAHUE HEOTUYX/1aeMOCTH OCHOBHBIX IIPAaB U CBOOO/I YENIOBEKA, KOTOPBIE MPUHAIEKAT KAKIOMY OT POKIEHHUS, TOTOBHOCTb K OCYIIIECTBICHU IO
COOCTBEHHBIX TpaB U cB0OO1 0€3 HAPYIICHHUS ITPaB ¥ CBOOO I IPYTUX JIUI], TOTOBHOCTh OTCTAaMBaTh COOCTBCHHBIE TpaBa U CBOOO/IBI YEJIOBEKA M IPAXKIAHIMHA
COIJIaCHO OOIIENPU3HAHHBIM MPUHLIUIIAM M HOpMaM MEKIYHapoIHOro npaBa U B cooTBeTcTBUM ¢ Koncturyuumeit Poccuiickoit @enepaunu, npaBoBas u
MMOJIMTUYCCKAA rPaMOTHOCTD,

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M OOLIECTBEHHOW NPAKTUKU, OCHOBAaHHOE Ha JHMajiore KyinbTyp, a
TAKXKC pa3JIMYHbIX (1)0pM O6HICCTB€HHOFO CO3HAHUA, OCO3HAHHUE CBOCTO MECTA B MOJIUKYJILTYPHOM MHPE;

WHTEPUOpHU3ALUs LIEHHOCTEN NEMOKPATUU U COLMAIBHON COJIMJAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYIMPOBAHUIO OTHOLUEHUN B IPYIIIE WU
COLIMAJIBHOW OpPraHH3alu;

TOTOBHOCTb OOYUAIOIIMXCS K KOHCTPYKTUBHOMY YYacCTHIO B IPUHATHU PELISHUH, 3aTPAaruBaoLINX UX MIPaBa U UHTEPECHI, B TOM YHCIIE B Pa3IMUHbIX
(opmax OOIIECTBEHHOI CaMOOPraHNU3aLUHU, CAMOYIIPABIIEHUS, OOIECTBEHHO 3HAYUMOH 1€ TEIIbHOCTH;

IPUBEP)KEHHOCTh MM HHTEPHALMOHAIM3Ma, JPYKObI, PaBEHCTBAa, B3aUMOIIOMOILM HApOJOB; BOCIUTAHME YBAKUTEIBHOTO OTHOIIEHHUS K
HAIMOHAJILHOMY JIOCTOMHCTBY JIFOJIEH, UX UYBCTBaM, PEIUTHO3HBIM YOCKICHUIM;

TOTOBHOCTH O0YYaIOLIMXCS IPOTUBOCTOSATH MI€0JIOTHH 3KCTPEMHU3MA, HAIlMOHAIN3Ma, KCeHO(OOUH; KOPPYIIMH; TUCKPUMUHALIMHU IO COLIMATIBbHBIM,
PEIUTUO3HBIM, PACOBBIM, HAMMOHAJIBHBIM MIPU3HAKaAM U JPYTUM HETATUBHBIM COIHAJIBHBIM ABJICHHUAM.

JIn4HOCTHBIE Pe3yJIbTaThI B c(pepe OTHOMIEHUI 00yYAKOIIMXCH € OKPYKAIUMH JIOAbMU:
- HPABCTBEHHOE CO3HAHUE U TMOBEJCHHE Ha OCHOBE YCBOEHMs OOIEYETOBEYECKHX IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHHUA M TIOBEACHUS B
MOJINKYJIbTYPHOM MHUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH AMAJIOT C APYTUMH JIOAbMH, TOCTUTaTh B HEM B3aWMOIIOHHMMAaHUs, HAXOAUTh OOIIME LEeTu U
COTPYAHMYATD JUIS UX JOCTHKCHUS;



NPUHITHE TYMAaHUCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXUTEILHOE M JOOpOXKENIaTelhbHOE OTHOIICHHWE K JPYroMy 4YeJIOBEKY, €ro MHEHUIO,
MHUPOBO33PEHUIO;

CIIOCOOHOCTh K COTIEPEKUBAHUIO M (DOPMHUPOBAHKE TTO3UTHBHOTO OTHOIICHUS K JIFOJISIM, B TOM YHUCIIE K JIUI[AaM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU
3I0POBbSI U MHBAINIAM; OEPEKHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHUE K (PU3NIECKOMY U TICHXOJIOTHYECKOMY 3I0POBBIO APYTUX JIOACH, YMCHHE
OKa3bIBaTh MEPBYIO TIOMOIIIb;

(GopMHpOBaHUE BBIPAKCHHOIN B NOBEJCHUH HPABCTBCHHOM MO3MIIMU, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEILHOMY BHIOOPY J00pa, HPAaBCTBEHHOTO
CO3HAHMS U TOBEJCHUS HAa OCHOBE YCBOCHHSI OOIIEUETIOBEUECKHUX IIEHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, JI0JITA, CHPABEIIMBOCTH, MHJIOCEPIUS U
TPYKEITIOO0MS);

pa3BUTHE KOMIIETCHIIMA COTPYIHUYECTBA CO CBEPCTHUKAMH, JETHMHU MIIAJIIIETO BO3pPACcTa, B3POCIBIMHI B 00pa30BaTeIbHON, OOIIECTBEHHO TOJIC3HOM,
y4eOHO-UCCIIC0BATEIILCKOM, TPOSKTHON U JAPYTrUX BUAAX JEATCILHOCTH.

JInuHocTHBIE pe3yJbTaThl B cpepe OTHOIIEHHIT 00yHIAIOIIUXCS K OKPYKAIIIEMY MHUPY, KUBOI MPUPO/Ie, XyT0:KeCTBEHHOMH KYJbType:

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYPOBHIO Ppa3BHTHs HAyKH, 3HAYMMOCTH HAYKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY
TBOPYECTBY, BJIaJICHUE JOCTOBEPHON MH(OpMAIHEH O MEePEIOBBIX JOCTIKCHUSX M OTKPBITUSX MUPOBON M OTCUECTBEHHOW HAyKW, 3aMHTEPECOBAHHOCThH B
HAYYHBIX 3HaHUSIX 00 YCTPOMCTBE MHpa 1 O0IIECTBA;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE CamMOOOpa30BaHUIO, Ha NPOTSHKCHUHM BCEW JKMU3HU; CO3HATEIBHOE OTHOLICHHE K
HETPEPBIBHOMY 00Pa30BaHUIO KaK yYCIOBHUIO YCIEIIHOW MPOPECCUOHATBLHON 1 00IIIECTBEHHOM JICATEIILHOCTH;

IKOJIOTHYECKAsT KYJIbTypa, OepekKHOE OTHOIICHUS K POJHON 3eMiie, MPUPOJHBIM OoraTcTBam Poccuu u Mupa; MOHWMAaHHUE BIMSHUS COIMAIBHO-
YKOHOMHYECKUX IMPOIECCOB HA COCTOSIHUE MPUPOIHON M COIMAIBLHOW Cpelibl, OTBETCTBEHHOCTh 3a COCTOSHHE NMPUPOJIHBIX PECYpPCOB; YMCHHUS U HABBIKU
Pa3yMHOTO TPUPOJIOTIOIH30BAHUS, HETEPIIMMOE OTHOIICHHE K JCHCTBUSAM, MPUHOCSIIUM BpEJ SKOJOTHH, MTPHOOPETEHUE OTBITA YKOJIOT0-HAIPABICHHON
NeSITeNbHOCTH;

ACTETHYECKOE OTHOIIECHUS K MUPY, TOTOBHOCTH K 3CTETUIECKOMY 00yCTPOHCTBY COOCTBEHHOTO OBITA.

JInuHocTHBIE pe3yJbTaThl B cepe OTHOLIEHUI 00ydyarouXxcs K ceMbe H POAUTENISAM, B TOM YHcJe NOAT0TOBKA K ceMelHOM JKM3HU:
OTBETCTBEHHOE OTHOLIEHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O IIPUHATUS LICHHOCTEN CEMENHOM KU3HH;
MOJIOKUTEIBHBINA 00pa3 CeMbU, POAUTENLCTBA (OTLOBCTBA U MAaTEPUHCTBA), MHTEPUOPHU3ALINS TPAIUIUOHHBIX CEMENHBIX LIEHHOCTEH.

JInuHOCTHBIE pPe3yJbTaThl B c(pepe OTHOIIEHHUST 00yHAIONIUXCS K TPYAY, B cpepe cOUATBLHO-IKOHOMUYECKHX OTHOILIEHUI:
yBa)KeHHE KO BCeM (popMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIlIUTE CBOEH COOCTBEHHOCTH,
OCO3HaAHHBIN BEIOOP OymyIeit nmpodeccuu Kak myTh U CIOCO0 peain3aiui COOCTBEHHBIX )KU3HEHHBIX IIAHOB;
TOTOBHOCTh OOYYarOIIUXCS K TPYAOBOH MPOGECCHOHATBHOU NEATENHHOCTH KaK K BO3MOXXHOCTU y4YacTHsSl B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX,
roCcyJapCTBEHHBIX, 00IIEHAIIMOHATBHBIX MTPOOIIEM;
NOTPEOHOCTh TPYAUTHCSA, YBAKEHUE K TPYAY U JOJISIM TPYAQ, TPYJAOBBIM JOCTHKEHHIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE
K pa3HbIM BHIaM TPYIOBOM JESATEIHHOCTH,



TOTOBHOCTH K CaMOO6CJIy)KI/IBaHI/IIO, BKJIrO4as 06yquHe M BBIIIOJJHCHUE JOMAIITHHUX 00s13aHHOCTEHA.

JInuHOCTHBIE pe3yJabTaThl B chepe PU3NIECKOT0, ICUXOJTOTHYECKOT0, CONMAIBLHOT0 H AKAeMHYECKOTr0 0JIaromoJIydusi 00y4arommxcs:
bu3ryeckoe, SMOIHMOHATBHO-TICHXOJI0IUYECKOEe, COIHAIbHOE OJIAromoyiydre 00y4aromMxcsi B )KU3HH 00pa30BaTeIbHON OpraHU3alliH, OIIYIICHUE
JeThMH 0€30MaCHOCTH U IICUXO0JOTHYECKOro KoMpopTa, HHPOPMAITMOHHON 0€301IaCHOCTH.

MeTtanpeamMeTHblie pe3yJabTaThbl 0CBOEHHSI OCHOBHO 00pa30BaTe/IbHOM NMPOrpaMMbl NPeACTABIEHbI TPeMS IPYNNAMH YHHBEPCAJIbHBIX
yueOnbIx aeiicruii (YY ).

1. PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIe AeiicTBUS
Yuawuiica naywumes.:
CaMOCTOSITENILHO OIPENeNsATh e, 33/1aBaTh MapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO OIMPENIEIHUTh, YTO IIe]Ib JOCTUTHYTA;
OIICHUBATh BO3MOXKHBIC IMOCJEACTBUS JOCTHXKEHHSI TTOCTABICHHOM IIEJIM B JICSITEIIBHOCTH, COOCTBEHHOM KM3HU M JKU3HU OKPYXKAIOIIMUX JIIOJIEH,
OCHOBBIBASICh Ha COOOPKECHHAX STUKH H MOPaJIH;
CTaBUTH U (POPMYITHPOBATH COOCTBECHHBIC 3a7]a4l B 00pa30BaTCIILHOM IEATEIIBHOCTH M JKU3HEHHBIX CHTYAITUsX;
OILICHUBATh PECYPCHI, B TOM YHCIIE BPEMS U APyrue HeMaTepualbHbIe pecypchl, HEOOXOIUMBIE JUIS TOCTUKEHHS MTOCTABICHHOM 11eIH;
BBIOMPATH IMYTh JOCTUXKEHUS 1I€JIM, TUTAHUPOBATH PEIICHUE TTOCTABJICHHBIX 331a4, ONTUMU3UPYS MaTepHaIbHbIC U HEMaTepUaIbHBIC 3aTPATHI;
OpraHu30BbIBATh 3((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX TSl JOCTHKEHHUS MTOCTABICHHOM LIENH;
COTIOCTABJIATH MOJYUYEHHBIN PE3yJIbTAT IEATETLHOCTH C IIOCTABJIEHHOMN 3apaHee IENbIO.

2. I[lo3naBaTe/ibHbIEe YHHBEpPCAJIbHbIE yueOHbIe AeiicCTBUSA

Yuawutica nayuumcs:

UCKaTh U HaXOJIUTh 0000IIEHHbIE CTIOCOOBI pEeHIeHHS 3a]a4, B TOM YHUCIIE, OCYIIECTBIIATh pa3BEPHYThIN NH()OPMALIMOHHBIN MTOUCK U CTaBUTh HA €TO
OCHOBE HOBbIE (yueOHbIE U TIO3HABATENIbHBIE) 3a/1a4H;

KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMAIIMIO C Pa3HBIX MO3UIIMNA, pacro3HaBaTh U PUKCUPOBATH IPOTUBOPEUHS B MHOPMALTMOHHBIX
HUCTOYHMKAX;

WCITOJIB30BAaTh PA3JIMYHbBIE MOJEIBHO-CXEMAaTUYECKHE CPEICTBA ISl IPEACTABICHUS CYIIECTBEHHBIX CBA3EH M OTHOLIEHUH, a TAKXKE IMPOTUBOPEUNH,
BBISIBIIEHHBIX B HH(OPMAIIMOHHBIX UCTOUHUKAX;

HAaxXOJIUTh U IPUBOJNUTH KPUTHYECKUE aPTYMEHThI B OTHOIIEHUH JACUCTBUM U CYXKICHHUMN APYroro; CHOKOMHO M pa3yMHO OTHOCUTBCS K KPUTHYECK UM
3aMEYaHUsM B OTHOIIEHHUH COOCTBEHHOTO CYKJICHHS, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXO/JMTD 32 PaMKH y4eOHOI0 IIpeIMeTa U OCYLIECTBIIATH LieJIeHANPaBICHHbIN OMCK BO3MOXHOCTEH /111 IIMPOKOI0 EpEeHoca CPeACTB U CIOco00B
JEUCTBHUS,




BBICTPAaWBaTh WHIMBHIYaJIbHYI0 0OO0pa30BATEIbHYIO TPACKTOPHUIO, YUYHUTHIBas OTPAHUYEHHUS CO CTOPOHBI APYTHMX YYaCTHUKOB U PpECypCHBIC
OrpaHUYCHUS;
MEHSATH U YACPKUBATH Pa3HbIC NO3UIMU B [I03HABATEIbHOMN JEATEIBHOCTH.

3. KoMmMyHuKaTUBHbIE YHHBePCAJIbHbIE YUeOHbIe NelcTBUS

Vuawuiicsa naywumes:

OCYIIECTBIISITh JICJIOBYI0 KOMMYHHKAITUIO KaK CO CBEPCTHHUKAMHM, TaK M CO B3pPOCIBIMU (KaK BHYTPH OOpa30BaTEIbHOW OpraHW3allid, TaK U 3a ee
npeaesiaMu ), ToA0UpaTh NAPTHEPOB IS ISJTOBOM KOMMYHHKAIIMHA UCXO/IsI K3 COOOPaKEHHH pe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, a HE IMYHBIX CUMIIATHI;

MpU OCYIIECTBICHUU TPYNIOBOW pabOThl OBITH KaK PYKOBOJIUTEIEM, TaK UM WICHOM KOMaHIbl B pa3HBIX poyisix (TeHepaTop HACH, KPUTHK,
UCIIOJIHUTEIb, BEICTYMAIOIIHMA, SKCIIEPT U T.1.);

KOOPJIMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUAX PEATHHOTO, BUPTYAIHLHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BepHYTO, JJOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM aJIeKBATHBIX (YCTHBIX U MUCHbMEHHBIX ) S3bIKOBBIX CPEICTB;

pacrno3HaBaTh KOH(DIUKTOTEHHBIC CHUTYAIlUU M MPEIOTBpANIaTh KOH(MIUKTHI O WX aKTUBHOW (Das3bl, BHICTPAWBAThH JICIOBYIO U 00Pa30BATEILHYIO
KOMMYHHKAIUIO, H30erast TMYHOCTHBIX OIICHOYHBIX CYKICHUH.

IIpenmeTHble pe3yJibTaThI
10 kaacc

B pesynomame uzyyenus yuebnozo npeomema « Xumusny Ha yposHe cpedne2o 0bwe2o 00pazo8anus:

Yuawuiica na 6azoeom yposne nayuumes:

— pacKpbIBaTh Ha MPUMEpaX POJb XUMUHU B POPMUPOBAHUU COBPEMEHHOW HAYYHOM KApTUHBI MUPA U B IPAKTHUUECKOHN JEITeTbHOCTH YEeTIOBEKa;

— JIEMOHCTPUPOBATH Ha MTPUMEPAX B3aUMOCBS3b MEXKAY XUMHUEH U APYTUMH €CTECTBEHHBIMU HayKaMu;

— packpbIBaTh Ha MpUMeEpPax MOJOKEHU TEOPUH XUMUUYecKoro crpoerust A.M. bytiepoBa;

— OOBSACHATH NPUYMHBI MHOTO0Opa3Hsl BEIIECTB HA OCHOBE OOIMX MPEACTAaBIEHUIN 00 UX COCTaBE U CTPOCHUH;

— MPUMEHSITh MPaBHUJIa CUCTEMATHUECKON MeEeXIYHapOJAHOW HOMEHKJIATYPhl KaK CPEICTBAa pPazNUYCHUS M WACHTU(UKAIIMHU BEIIECTB MO UX
COCTaBY U CTPOCHHUIO;

— COCTaBJISATh MOJIEKYISpPHBIE U CTPYKTYpHBIE (OPMYIBI OpPTaHMYECKHX BEIIECTB Kak HoOcuTened MH(OpMalUd O CTPOSHUH BEIIECTBA, €To
CBOMCTBAx M MPUHAJICKHOCTH K ONPECTICHHOMY KJIACCY COSTMHEHUI;

— XapaKTEepU30BaTh OPraHUYECKUE BEIECTBA MO COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTAaHABIMBATH NMPUUYUHHO-CJIE/ICTBEHHBIE CBS3U MEXKIY
JTAHHBIMU XapaKTePUCTUKAMHU BEIIECTBA;

— MPUBOAUTH MPUMEPHl XUMHUECKUX PEAKLUN, pACKPHIBAIOIINX XapaKTePHbIE CBOWCTBA TUIWYHBIX MPEICTABUTENEH KIAaCCOB OPTraHUYECKUX
BEIIIECTB C LETBI0 UX WACHTU(UKAIIMN U O0BSICHEHUS 00JIaCTH MPUMEHEHHS,;

— MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIIMI HA OCHOBE 3HAHUIN O TUIAX XMMHUYECKOU CBSI3M B MOJIEKYJIAX PEAreHTOB U
WX PEAKIIMOHHOM CTIOCOOHOCTH;




- UCIOJB30BAaTh 3HAHUS O COCTaBe, CTPOCHHMM M XHMMHUYECKHX CBOMCTBAaX BEIIECTB /JIs 0E30MacHOr0 NPUMEHEHUS B IMPaKTHUYECKOU
NEeATEIbHOCTH;

- MPUBOANUTH TPHUMEPHI MPAKTUYECKOTO HCIOJIB30BAHUS IMPOJAYKTOB NEepepadOTKH HE(YTH W MPHUPOJHOTO Tra3a, BBICOKOMOJIEKYISPHBIX
COeIMHEHUH (IIOJIMATUIIEHA, CHHTETUYECKOT 0 Kay4yKa, alleTaTHOTO BOJIOKHA);

- IIPOBOJUTH OIBITHI 10 PACIO3HABAHWIO OPraHWYECKHUX BEIIECTB: TIIULEPUHA, YKCYCHOM KHUCIOTBI, HEIPEIEIbHBIX >KUPOB, TIIIIOKO3HI,
KpaxMaia, OeJlKOB — B COCTaBe IMUIIEBBIX IPOAYKTOB U KOCMETUYECKUX CPEJICTB;

- BJIQJICTh MPABHJIAMH U IIpueMaMy 0€30MacHO paboThl C XUMUYECKHMMH BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM;

- IIPOBOJIUTH PacueThl HAa HAXO0XIEHUE MOJIEKYJIIPHON (POPMYIIbI YIIIEBOIOPO/IA IO MPOAYKTAM CrOPaHMS U IO €0 OTHOCUTENIbHOW IIIOTHOCTH
Y MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIIUX B €70 COCTAB;

- BJIaJIeTh NIpaBUJIaMH 0€3011acHOI0 OOPAIEHUs C €JKUMH, TOPIOUUMH U TOKCUYHBIMU BEIIECTBAMH, CPEJCTBAMU ObITOBON XMMUHU;

— OCYIIECTBIISTH MOMCK XUMHUECKOW HH(POPMALINH 110 Ha3BaHUSM, HIICHTH(UKATOpaM, CTPYKTYPHBIM (popMyJiaM BEIIECTB;

- KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATH XUMUYECKYI0 HH(POPMALINIO, COAEPIKALIYIOCS B COOOIEHHIX CPEACTB MacCOBOM MH(OpMaIuH,
pecypcax MHTepHeTa, Hay4YHO-TIONYJSPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJIX BBISBICHUS OLIMOOYHBIX CYKICHUMN U
(bopMHpoBaHUs COOCTBEHHOW NO3ULINY;

— MIPEICTaBIATh IyTU PEIICHUs TI100aIbHbIX IPOOJIEM, CTOALIUX HEPe]] YETOBEUECTBOM: IKOJIOIMUECKUX, SHEPIreTUUECKUX, ChIPHEBBIX, U POJIb
XMMHUU B PEIIEHUH 3THX MPOOIeM.

Yuawuiica na 6a3060m yposHe nomyuum 603mM0}CHOCHb HAVYUMbCA:

— ULTIOCMPUPOBAMb HA NpUMepax CMAaHoGlIeHue U 3801I0YUI0 OP2AHUYEeCKOU XUMUU KAK HAVKU HA PA3TUYHBIX UCMOPUYEeCKUX dMmanax ee
passumusi;

— UCNONIBL306aMb MemoObl HAYYHO20 NO3HAHUS NPU BbINOJIHEHUU NPOEeKMO8 U Y4eOHO-UCCIe008ameNbCKUX 3a0ay No U3YYEHUIO CEOUCMS,
Ccnoco608 noydenus U pacno3HaA8AHUS OP2AHUYECKUX 8eUleCNE;

— 00BACHAMb NPUPOOY U CHOCOOBL 00PA308AHUS XUMUYECKOU C6A3U: KOBAJIEHMHOU (NOJAPHOU, HEnosAPHOU), UOHHOU, MemAalludecKol,
8000POOHOI — C Yelblo onpedesleHuUsi XUMUYECKOU aKMUBHOCMU 6eulecmas;

— VCMAHABIUBAMb 2EHEeMUYECKYI0 CB853b MeHCOy KIACCAMU OpP2aHUdecKux eewjecme 011 000CHO8AHUS NPUHYUNUALLHOU B03MONCHOCHU
NOJY4eHUs OP2AHUYECKUX COeOUHeHULl 3a0aHH020 COCMABA U CIMPOeHUsL;

— VCMAHABIUBAMb 83AUMOCEA3U MeHCOY Pakmamu u meopuel, NpUYUHOU U cledcmeuem npu aHauu3e npoOIeMHbIX cumyayuli U 0O0CHO8AHUU
NPUHUMAEMBIX PeUEeHUll HAd OCHO8E XUMUYECKUX 3HAHUIL.

11 kaace
B pesynomame uzyuenus yuebno2o npeomema «Xumusy Ha yposne cpedne2o 0oue20 00pazoeanus:
Buinycknux na bazosom ypoeue nayuumcsi.
- pacKkpbIBaTh Ha MpUMepax pojb XUMUU B GOPMUPOBAHUN COBPEMEHHON HayYHOW KapTUHBI MUpa U B MIPAKTUYECKON JESITEIHHOCTH YEIOBEKa;




- JEMOHCTPHUPOBATH HA IIPUMEPAX B3aUMOCBA3b MEXAY XUMUEH U APYTHUMH €CTECTBEHHBIMU HaAyKaMu;

- noHUMaTh ¢usndeckuit cmeica Ilepuonuyeckoro 3akona JI.M. MenzeneeBa 1 Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMUYECKHUX
3JIEMEHTOB M 00Pa30BAHHBIX MU BEIIECTB OT 3JIEKTPOHHOTO CTPOCHHS aTOMOB;

- OOBSICHATh IPUYHMHBI MHOI00Opa3Hsl BELIECTB HA OCHOBE OOIMX MPEACTaBICHUN 00 UX COCTaBE U CTPOCHUH;

- IIPOTHO3UPOBATH BO3MOKHOCTD IIPOTEKAHUS XUMUYECKUX PEaKIMii HA OCHOBE 3HAHUIU O TUIIAX XMMHUYECKOU CBSI3U B MOJIEKYJIAX PEAarcHTOB U
UX PEAKIIMOHHOH CIIOCOOHOCTH;

- UCIOJB30BAaTh 3HAHUS O COCTaBe, CTPOCHHMM M XHMMHUYECKHX CBOMCTBAaX BEIIECTB /JIs 0E30MacHOr0 NPUMEHEHUS B IMPaKTHUYECKOU
NEeATEIbHOCTH;

— BJIQJICTh MPABIJIAMH U TIpUeMaMy 0€301acHO paboThl ¢ XUMHYECKHMH BEIIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHUEM;

- yCTaHaBJIMBaTh 3aBUCUMOCTh CKOPOCTU XMMHUYECKOW peaklMM M CMELIEHHS XMMHUYECKOrO0 PaBHOBECHS OT PA3IUYHBIX (DAKTOPOB C LEIBIO
OINPEJIEICHUS ONTUMAIBHBIX YCIOBUM ITPOTEKAHUS XUMUYECKUX IIPOLIECCOB;

- IIPUBOJUTH IIPUMEPBI THIPOIN3a COJIEH B IOBCEAHEBHON KU3HU YEJIOBEKa;

— IIPUBOJUTH IMPUMEPBI OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAaKIUl B NPUPOJAE, NMPOU3BOJACTBEHHBIX IpOLECCAX M KU3HEIEATEIbHOCTH
OpraHU3MOB;

— MIPUBOJIUTH IPUMEPBl XMMUYECKUX PEAKLIUH, PACKPhIBAIOIIMX OOIIME XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJLJIOB;

- BJIAJIeTh NIpaBUJIaMH 0€3011acHOr0 OOPAIIEHUs C €KUMH, FTOPIOYUMHU U TOKCUYHBIMH BELIECTBAMH, CPEICTBAMU OBITOBOM XMMHUU;

— OCYIIECTBIISATH MOMCK XUMHUECKOW MH(POPMALINY 110 Ha3BaHHUSAM, HIICHTH(UKAaTOpaM, CTPYKTYPHBIM (popMyIiaM BEIIECTB;

- KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH XUMUYECKYI0 HHPOPMALIHMIO, COJEPKAILYIOCS B COOOIIEHUAX CPEICTB MACCOBON MH(pOpMaLIUHY,
pecypcax MHTepHeTa, Hay4YHO-TIONYJSPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B II€JIAX BBISBICHUS OUIMOOYHBIX CYXICHHUHN U
(dbopmMHpoBaHUs COOCTBEHHOW NO3UIINY;

— MIPEJICTaBIATh IyTU PEIICHUs II100albHBIX IPOOJIEM, CTOAIUX HEepe]] YETOBEUECTBOM: IKOJIOIMUECKHUX, SHEPIeTUUECKUX, ChIPHEBBIX, U POJIb
XMMHUU B PEIIEHUH 3THX MPOOIeM.

Buinyckuux na 6a3060m ypogHe noiyuun 603MOHCHOCHb HAYYUMbCAL:

— UTLTIOCMPUPOBAMb HA NpUMepax CMaHoGNeHue U I801I0YUI0 OP2AHUYEeCKOU XUMUU KAK HAVKU HA DA3TUYHLIX UCMOPUYECKUX dManax ee
passumusi;

— UCNONIBL306aMb MemoObl HAYYHO20 NO3HAHUS NPU BbINOJIHEHUU NPOEeKMO8 U Y4eOHO-UCCIe008ameNbCKUX 3a0ay No U3YYEHUIO CEOUCMS,
Cnocob06 noyueHus U pacno3HABAHUS. OP2AHUYECKUX 8eujecms;

— 00BACHAMb NPUPOOY U CHOCOOBL 00PA30BAHUA XUMUYECKOU C6A3U: KOBANEHMHOU (NONAPHOU, HENONAPHOU), UOHHOU, MemailuyecKou,
8000POOHOI — C Yeblo OnpedeneHUsl XUMUIEeCKOU AKMUBHOCU 8eUecme;

— VCMAHABIUBAMb 2eHEeMUUECKYI0 C853b MeXCOy KIACCAMU Op2aHUu4eckux eewjecme Onsi 0OOCHOBAHUS NPUHYUNUATLHOU B03MONCHOCHU
NOYYEHUs. OP2AHUYECKUX COeOUHEHUL 3a0aHHO20 COCMABA U CMPOEHUsL,




— VCMAaHABIUBAMb 83AUMOCEA3U MeNCOY (PaKmamu u meopuel, NPUYUHOL U CIe0CMmBUeM Npu aHaiuse npooIemMHblx CUmyayull U 060CHOBAHUU
NPUHUMAEMBIX pelleHUll Had OCHO8e XUMUYECKUX 3HAHULL.

Conep:kanue y4eOHOI0 npeamera
10 kaacc (xumus — 35 4)

HasBanue Copaepxanue KoimmuecTBo
pasjaena 4acoB
OcHOBBI IlosiBieHne WM pa3BUTHE OPraHMYECKOW XMMHMM Kak Hayku. [Ipeamer opranmuyeckond xumuu. Mecro u 30
OpPraHu4ecKoH 3HAYEHHUE OPraHUYECKOU XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
XMMMH. XUMUYECKOE CTPOCHHME KaK IOpPAINOK COCIMHEHHUS aTOMOB B MOJEKYJIE€ COIJAaCHO HMX BAJIEHTHOCTH.

OcCHOBHBIE TIOJIOKEHHMSI TEOPUM XUMHYECKOIO CTPOCHMsI OpraHMuyeckux coenuHeHudl A.M. bytneposa.
YriepoaHsblil CKeJIET OpraHuYecKoil MOJIeKy bl. KpaTHOCTh XMMHUYECKOM CBSA3U. 3aBUCUMOCThH CBOMCTB BEIIECTB OT
XMMHUYECKOT0 CTpoeHus Mojekyid. M3omepus u usomepsl. [lonsarue o QyHkuuoHansHOW rpymnmne. [IpuHIMIIEL
KJaccu(UKauy OpraHMYecKnX coeauHeHuil. Cucremarndeckas MEXIyHAapOIAHAs HOMEHKJIATypa M TNPUHIIMIIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.

Ankanbl. Cmpoenue monexynvl memarna. ['omonoruueckuil psn ankaHoB. ['omornoru. Homenkiarypa.
N3omepust yriaepoJHOro ckenera. 3aKOHOMEPHOCTH U3MEHEHHUsl (PU3UUECKUX CBOMCTB. XMMHUYECKHUE CBOMCTBA (Ha
pUMepe MeTaHa M 3TaHa): PeakUu 3aMelleHMsl (TaJoreHUpOBaHKe), JETUIPUPOBAHUS KaK CIOCOOBI MOJIy4YeHUs
BXHEHMIINX COEIUHEHHNI B OPraHMUECKOM CUHTE3€. | OpeHrne MeTaHa KaKk OJIMH U3 OCHOBHBIX MCTOYHUKOB TEIUIA B
IPOMBIIIIEHHOCTH U ObITy. HaxoxaeHue B npupoie U NpUMEHEHUE allkaHoB. [lonamue o Yyukioankamax.

Anxensl. Cmpoenue monexynvt smuiexa. I'omomormdyeckuil psan ankeHoB. HomeHxiarypa. M3omepus
YIJIEPOJAHOTO CKEJIeTa U MOJOXKEHUSI KPaTHOM CBS3M B MOJIEKyJie. XMMHUECKHE CBOMCTBA (Ha MpUMEpPE STUIICHA):
peaKkuMy MpHCOeIUHEHHs (TaJlOTeHUPOBAHUE, 2uopuposanue, TUAPATALMS, 2UOPO2AI02eHUPOBAHUE) KaK CIOCO0
MOJIy4yeHUs! (PYHKIIMOHAIbHBIX MPOU3BOJHBIX YIJIEBOIOPOAOB, ropenus. [lonumepusanus 3TuaeHa Kak OCHOBHOE
HaIpPaBJIEHUE €r0 UCNOJb30BaHuA. [lonmdTHIIEH Kak KPYMHOTOHH@)KHBIN MPOAYKT XMMHYECKOIO ITPOU3BOJICTBA.
IIpumeHeHune sTuieHa.

Anxanvensl n kayuykd. [loHsTHe 00 ankagueHax Kak YIJIEBOAOPOAAX C JABYMS JBOMHBIMHU CBSI3SIMHU.
[Tonumepusanus nuBuHMIa (OyTragueHa-1,3) kak cnocoO MOTydeHHs] CUHTETHMUECKOTo Kaydyka. HarypanbHblil 1
CUHTETHUYECKUI KaydyKu. Bynkanuszanus kayuyka. Pesuna. [I[pumeHeHne kaydyka u pe3uHsbl.

Anxunsl. Cmpoenue monexkynvt ayemunena. I'omomorndeckuil pspa anknHoB. Homenknarypa. M3omepus
YIJIEPOJHOTO CKeJeTa M MOJI0XKEHUsI KPaTHOM CBA3H B MOJIEKYJe. XMMHUUYECKHE CBOICTBA (Ha MPUMEpE alleTHUIICHA):
peaxkiuu MPUCOEANHEHHs (TaJOreHUpOBaHUe, 2uopuposanue, TUApPATALMS, 2UOPO2AN02eHUpPOsanue) KaK croco0
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[OJIyYeHUsI MOJIMMEPOB U  JAPYrUX IIOJIE3HBIX NPOAYKTOB. ['opeHue ameTwieHa Kak  HMCTOYHMK
BBICOKOTEMIIEPATYPHOTO INIAMEHU JJIsl CBAPKH U pe3KHU MeTajuloB. [IpumeHeHue aneTuieHa.

Apenbl. beH3osm Kak MpeacTaBUTENb apOMAaTUYECKHX YIIEBOJIOPOIOB. Cmpoenue moneKkynvl 6eH3oia.
XUMHUYECKUE CBOMCTBA: peakluu 3aMelleHHs (TaJloreéHUpOBaHME) KaK CIIOCO0 MOJIY4YEeHHs XUMHUYECKUX CPEICTB
3alIUTHl PACTEHHM, MPHCOEIMHEHHs (THAPHPOBAHUE) KaK JIOKA3aTeNbCTBO HEIMPEICIIFHOTO Xapakrepa OeH3ouia.
Peakmus ropenus. [Ipumenenue 6eH3oa.

Crouprel. Knaccudukanusi, HoMeHKIaTypa, U30MepUs CIUPTOB. MeTaHOT M 3TaHON KakK IMPeICTaBUTEIH
IpeJeNbHbIX OAHOATOMHBIX CIIUPTOB. XMMHYECKHE CBOMCTBA (HA IpUMEpEe METaHOJIa M 3TaHOJa): B3aUMOJIeHCTBHE
C HaTpHeM KaK CIOCO0 yCTaHOBJIEHMSI HAIM4US TUAPOKCOTPYIIIBI, pEaKLUs C raJlor€HOBOJIOPOAAMH KaK CIOC00
HOJy4EeHUsl PacTBOpUTENEH, Ierujparanus Kak CIOCO0 MONy4eHus STUieHa. Peakuus ropeHus: CIHUpTh Kak
tornBo. IlpumeHenne meraHosna U 3TaHosa. PU3MOIOIMYECKOE JEMCTBME METAHONA M ATaHOJa Ha OpPraHU3M
4eJI0BEKA. DTUIICHIJIMKOJIb U INIMLEPUH KaK IPEICTaBUTENIN NPEACIbHBIX MHOIOATOMHBIX cIUpTOB. KauecTBeHHas
peakuys Ha MHOTOAaTOMHBIE CIIUPTHI U €€ MPUMEHEHUE AJIsl PacllO3HABAHUS IVIMIIEPUHA B COCTaBE KOCMETHYECKHUX
cpencts. [IpakTnueckoe NpuMEHEHUE STUIICHIVIMKOIA U [TIMLIEpUHA.

®enon. CtpoeHne MoJEKyabl (eHona. Bzaumuoe 6nusHue amomos 8 Mmonexyie @enona. Xumuueckue
ceolicmea. 83aumooelicmaue ¢ Hampuem, cuopokcuoom nampus, opomom. Ilpumenenue deHomna.

Anpnernapl. Merananb (hopManbaerua) W dTaHaTb (AleTanblIeru]) Kak IMPEICTaBUTEIH MPEAeIbHBIX
anpaeruaioB. KadecTBeHHBbIE peakUMUd Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsiHOro 3epkaiay,
B3aumozeiicteue ¢ ruapokcuaoM menu (II) m ux nmpumeHenue ans OOHapyKEHHUs NPENENIbHBIX allbJIETHJIOB B
HPOMBIIIJICHHBIX CTOYHBIX BoJlaX. TOKCHYHOCTB anbaeru1oB. [IpuMenenue hopmabaeruaa u aeTaibIeruia.

Kap6oHoBbIE KHCIIOTBI. YKCYyCHasl KUCIOTa KaK MPEICTaBUTENb MPEACIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. XMMUYECKHE CBOICTBA (Ha MpUMeEpe YKCYCHOW KHCIIOTHI): PEaKIMK ¢ METaJlJIaMU, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSIMU M COJIIMU KaK MOJATBEPK/IEHUE CXOJICTBA C HEOPraHMYECKUMHU Kuciaotamu. Peakmus stepuduxanmu
KaK Croco0 TMoyiyueHHsl CIOXHbIX 3¢gupoB. IIpumenenue ykcycHod kuciotsl. IlpeacraBieHue o BBICIINX
KapOOHOBBIX KUCIIOTAX.

Crnoxuable >gupsl 1 xupbl. CioxHble 3(QUPBl KaK MPOIYKTHl B3aUMOJEHCTBHSI KapOOHOBBIX KHCIIOT CO
cnuptaMu. [IpumMeHeHne CloXHBIX A(UPOB B MUIIEBON M MapPrOMEPHON MPOMBIIIIIEHHOCTH. JKUpPBI KaK CIOXKHbIE
3(UpHI MIUIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIE M )KUBOTHBIE KHPHBI, UX cocTaB. Pacrno3naBaHue
pacTUTEIbHBIX XUPOB Ha OCHOBaHMM HMX HENpeAeNbHOro xapakrepa. llpumenenue xupoB. ['mupponus wumum
OMBUIEHHE JKUPOB KaK CIIOCO0 MPOMBIIIJICHHOTO TOJIYYEeHHUs COJIeil BBICIINX KapOOHOBBIX KHCIOT. MBUIA KaK COJH
BBICHIMX KapOOHOBBIX KHCIOT. MOIOIIIHME CBOWCTBA MbLJa.

VYraeBogsl. Knaccudukanus yraeBogoB. Haxoxnenwe yrieBogoB B mpupozge. [nmoko3a  Kak
anpaerugocnupt. bpoxenune rmoko3el. Caxaposa. [uoponuz caxaposzvi. Kpaxman M 1Hemioigo3a  Kak
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OMOJIOrnUecKre MoJuMepbl. XMMHUYECKUE CBOMCTBA KpaxMala U LIEJUII0JIO3b] (THUAPOIN3, KAaueCTBEHHAs peakLus C
HOJOM Ha KpaxMal U ee IpPUMEHEHHEe Ul OOHapyKeHHUs Kpaxmajga B IpOAyKTax nuraHus). [Ipumenenue u
Ouonoruueckas poib yrieBooB. [IoHsTHe 006 HCKYCCTBEHHBIX BOJIOKHAX HA NPUMEPE alleTaTHOTO BOJIOKHA.

WneHTudukanuss OpraHU4ecKUX COCAUHEHUH. [enemuueckas c6:A3b MedHcOy KIACCAMU OP2AHUYECKUX
coedunenutl. TUIIBI XUMUUECKUX PEAKLM B OPraHUUECKON XUMHUHU.

AmunHokucnotsl U 6enku. CocTtaB M HOMEHKIATypa. AMUHOKHCIOTHI Kak aM(OTEpHbIE OpraHMYecKHUe
coequnenus. [lentunHas cBs3b. buonornueckoe 3Ha4eHUE O-aMHUHOKUCIOT. O0JIacTH MPUMEHEHUSI aMUHOKHCIIOT.
benku kak npuponnsie Ouononumepsl. CocTaB U cTpoeHHe OenKoB. XMMHUECKUE CBOICTBAa OEIKOB: TMAPOIIM3,
nenarypanus. OOHapy)eHHe OeNKOB MpH MOMOIIM KadeCTBEHHBIX (LIBETHBIX) peaknwid. [IpeBpameHus O6emaKoB
NUINK B opranusme. buonornueckue GyHKum OesKoB.

IpakTnyeckne padoThl

1. IlonyyeHue ykCyCHON KUCIOTHI U U3YYEHUE €€ CBOUCTB.

2. Unentudukanusi OpraHuyecKux COeAMHEHUH.

3. PaciozHaBaHme miactMace ¥ BOJIOKOH.

PacuerHble 3agaun

Haxoxnenue wmonexkyinsspHOM (OpMyJibl OpraHMYECKOro BELIECTBA IO €ro IUIOTHOCTH U MAacCOBBIM JAOJSIM
3JIEMEHTOB, BXOJIAIIUX B €r0 COCTAB, WJIM 110 IPOAYKTaM CrOpaHusl.

XuMud 1 )KU3Hb

Hayunbie mMeronbl mo3HaHusi B XxuMuu. VMcrounuku xumuyeckoil nHpopmanuu. [louck mHpopmanuu no
Ha3BaHUAM, UJCHTU(UKATOPaM, CTPYKTYPHBIM (GopMmynaM. MojenupoBaHie XUMHUYECKUX MPOLECCOB U SIBICHUM,
XUMUYECKUU aHanu3 u cunme3 Kak METObI HAYYHOTO ITO3HAHUS.

Xumust u 370poBbe. JlekapcTBa, (epMEHTHI, BUTAMHHBI, TOPMOHBI, MUHepaibHble BOAbL. IIpobiemsl,
CBS3aHHbIE C IPUMEHEHUEM JIEKapCTBEHHBIX IpenapaToB. BpeaHble NpPUBBIUKM M (AKTOPhI, paspylLIaroliye
3/10pOBbe (KypeHue, ynoTpediieHne akorois, HapkoManus). Panronansaoe nutanue. [Tuwesvie 0obasku. OcHoswvl
nUWesol XUMUuu.

XuMus B TIOBCEJHEBHOM W3HH. Moromue M uuctamue cpeacrsa. CpeacrBa JMYHONM TUTHEHBI U
kocmeTuku. [lpaBuna Oe3omacHOil paboOThl C €IKMMH, TOPIOYMMH U TOKCHUYHBIMU BEIIECTBAMHU, CPEACTBAMHU
OBITOBO XMMHUH.

Xumus u 3Hepretuka. [IpupoHpie HICTOYHUKHU yriaeBo10poaoB. [IpupoaHbsiit 1 monyTHbIN HeTAHOM ra3bl,
uX coctaB M ucnoib3zoBanue. CocraB Hetu u ee mepepaboTka. Hedrenpomykrsl. OkTaHOBOE YMCIIO OEH3MHA.
Oxpana okpyxaromiei cpeasl npu HedrenepepaboTKe W TPAHCHOPTUPOBKE HEPTEHPOIYKTOB. ANbTEpHATHBHBIE
VICTOYHUKHU DHEPIHH.




12

11 kanacce (xumus — 34 4)

HasBanue Copaepxanue KoimmuecTBo
pasneia 4acoB
Teopernueckue Crpoenne BemectBa. CoBpeMeHHass MOJIENIb CTPOCHHUS aroma. OJEKTPOHHAs KOH(QUTYpalus aroma. 31

OCHOBBI XMMMHH.

OcnosHoe u 6030yacoennvle cocmosinus amomos. Kinaccuukanus XUMHYECKUX 3JIEMEHTOB (S-, P-, d-211eMeHTHI).
Oco0eHHOCTH CTPOCHHS YHEPTreTUYECKUX ypOBHEW aToMOB d-aimeMeHToB. [leprommdeckas cucteMa XUMHYECKHX
snemeHToB .M. MenneneeBa. ®@usundeckuii cmpicn Ilepmoandeckoro 3akona VM. MenneneeBa. Ilpuumnbl u
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB 3JIEMEHTOB M HMX COCAMHEHUN MO IMEepUoAaM M TpYIIaM. DJIEKTPOHHAS
NPUPOJIa XUMHUYECKOW CBS3U. OJIEKTPOOTPHIATEIIBHOCTh. BHIBI XMMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs,
MeTaJuIMuecKasi, BOAOPOJAHAs) M1 MEXaHU3MbI ee oOpa3zoBanus. Kpucmaniuueckue u amopguuvle eewecmaa. Tunvi
KPUCMAIUYECKUX peuemoK (AmoMHass, MONEKVIAPHAS, UOHHAS, Memaliudeckas). 3aeucumocms @u3uyeckux
CB0lICM8 geujecmea om muna Kpucmaiiuyeckou pewemxu. [IpaauHbl MHOTOOOpa3us BEIIECTB.

XUMHUYECKHEe peakiuu. ['OMOreHHble U rereporeHHbie peakiuu. CKOpOCTh peakiH, €€ 3aBUCUMOCTh OT
pa3sTUYHBIX (DAKTOPOB: MPHUPOABI PEATHPYIOIIUX BEIIECTB, KOHIICHTPAIUN PEardpyIONINX BEHIECTB, TEMIIEPATYPHI,
TJIOIIAU PEAKIIMOHHOM TTOBEPXHOCTH, HAIMYKS KaTam3aTopa. Posk Karaau3aTtopoB B IPUPOJIE U TPOMBIITUICHHOM
npou3BoJicTBE. OOpaTUMOCTh peaknuidi. XMMHUECKOE PAaBHOBECHE M €ro CMCIICHUE T0J| JCHCTBUEM pPa3InIHBIX
bakTopoB (KOHIIEHTpAlMsl PEareHTOB WM TNPOAYKTOB peaklMH, HaBlI€HWE, TeMIleparypa) s CO3JAaHUS
ONTUMAIBHBIX YCIOBUN TMPOTEKAHUS XUMUUYECKHUX MPOILECCOB. [fucnepchuvle cucmemsl. l[lonsamue o koanouoax
(3o1u, ecenu). Hcmunnvie pacmeopwl. Peakuuu B pacTBOpax »dIIEKTPONUTOB. pH pacTBopa Kak MOKa3aTelb
KHCJIIOTHOCTH cpenbl. [maponu3 coseil. 3HaueHHWe TUAPOJM3a B OWOJOTHYECKUX OOMEHHBIX IMpoIleccax.
OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU B MPUPOJIE, TPOU3BOACTBEHHBIX MPOLECCAX U KU3HEACATEIbHOCTH
opranu3mMoB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB IJIABHBIX U TTOOOYHBIX
noarpynn (Meb, *ele30) U HEMETAIJIOB: BOJAOPOJa, KUCIOpOAa, TaJoreHoB, Cephl, a3oTa, (ocdopa, yriepona,
kpemHusi. Koppos3us MeTayuioB: BHABI KOPPO3HH, CIIOCOOBI 3alIMTHl METAIJIOB OT KOPPO3UHU. INeKmpoau3s
pacmeopos u pacniagos. llpumenenue 31eKmponu3a 8 NPOMbIULIEHHOCTU.

IIpakTyeckune padoThI

1. Ilonyuyenue, coOupaHue U pacro3HaBaHUE T'a30B.

2. PerieHne sKCiepuMEHTAIbHBIX 33a4 10 TeMe «MeTasuib».

3. Pemrenne sxcniepuMeHTaIbHBIX 3a71a4 1Mo TeMe «Hemeramtby.
PacueTHble 3aga4un

PacyeTbl MaccoBoil 10J11 (Macchl) XUMHUYECKOTO COETMHEHUS B CMECH.




13

Pacuets! macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKILIMH, €CIIA OJTHO U3 BEIIECTB JIaHO B U30BITKE
(MMeeT mpUMecH ).

PacueTsr MaccoBoif niM 00BEMHOM JTOTIM BBIX0/1a IPOIYKTA PEAKIIUU OT TEOPETHUECKU BO3MOKHOTO.

Pacuets! TermoBoro 3¢ dexra peakiuu.

PacueTsl 00bEMHBIX OTHOLLIEHUH ra30B IPU XMMHUECKUX PEAKIIMSIX.

Pacuersr macchl (00beMa, KOJIMYECTBA BEILIECTBA) MPOAYKTA PEaKIMH, €CIIM OJHO U3 BEIIECTB JaHO B BUJIE
pacTBopa ¢ ONPENEIEHHON MACCOBOM J0JIE PaCTBOPEHHOT'O BEILIECTBA.

XuMHuA M KU3Hb

XUMHSI U CENTbCKOE X03I1UCTBO. MHUHEpabHBIE U OpraHndeckue yaoopenus. CpencTa 3auThl paCTCHHUN.

Xumuss B crpoutenscrBe. llement. beron. Ilogbop onTUManbHBIX CTPOWUTENBHBIX MAaTepUalioOB B
NPaKTUYECKOH IeATEILHOCTH YeJIOBEKa.

XuMHsT M 3KOJIOTHS. XUMHUECKOE 3arpsi3HEHHE OKpyXKarolled cpeabl U ero mnocieactBus. OxpaHa
ruzipocdepbl, TOYBBI, aTMOChEpsl, PIIOPHI U PayHBI OT XMMUYECKOTO 3arpsI3HEHHUSI.
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TemaTHveckoe MJIaHUPOBaHHUE
10 kaacc (xumust — 35 yacoB)

Ne | Pazpen Tema ypoka ¢ 3jieMEeHTaMH COAepKaHUsA Kosmuecr
n/n BO 4aCOB
1 yeTBepTh (9 UacoB)
OCHOBBI OpraHn4ecko XumMuu - 8 4, XuMus M Ku3Hb - 1 4.

1 XUMHSA U )KU3HD. Hayunble MeTOAbI MO3HAHUS. AHAJIU3 U CUHTE3. 1
Hayunpie MeToapl o3HaHUs B XuMuH. Mcrounnku xumuueckoil nnpopmarmu. Ilouck nadopmarum
M0 Ha3BaHUSAM, UJCHTH(PHUKATOpPAM, CTPYKTYpHBIM dopMynaM. MoaenupoBaHHe XUMHYECKHX
IIPOLIECCOB U BJICHUM, XUMUYECKUL AHAIU3 U CUHMEe3 KaK METOJIbl HAYYHOI'0 O3HAHUS.

2 OcHoBbl oprannueckoit xumud. | Ilpeamer opranuveckoii xumuu. Teopusi cTpoeHusi oOpraHuvdecKux coequHeHuii. OCHOBHbBIE 1
110JIO’KeHH S TEOPUHU CTPOCHUS.
[losiBneHue n pa3BUTHE OPraHUYECKOW XUMUU Kak Hayku. [Ipeamer opranmdeckoil xumuu. Mecto u
3Ha4YECHHE OPTaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOCHHUE KaK MOPSAJOK COECIMHEHHS] aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUUYECKOTO CTPOEHUSI OpraHnyeckux coeauHenuit A.M. byrieposa.

3 OCHOBBI OPraHUYECKON XUMHHU. | DJIEKTPOHHAS MPHPOJA XUMHYECKUX CBA3ell B OPraHMyecKuX coeJUuHEeHHUsX. 1
VYrnepoaHslii CKEJIET OpraHu4ecKoi MoJieKybl. KpaTHOCTh XMMUYECKOH CBS3H. 3aBUCUMOCTh
CBOMCTB BEIIECTB OT XMMUYECKOT0 CTPOEHUsI MOJIeKyIl. M30MepHst 1 H30MeEPBL.

4 OcHoBbl oprannyeckoil xumuu. | Kinaccupukanus 1 HOMEHK/IaTypa OpraHu4ecKux coeqnHeHnii. ®yHKIHMOHAJIbHBIC TPYIIIBI. 1
[lonstTue o QyHkuMoHanbHOM rpymnmne. [IpuHIUOBI KiIacCU(PHUKAUMU OPraHUYEeCKUX COEIUHEHUH.
Cuctematuueckass MeEXAyHapoJHash HOMEHKJIATypa U INPUHLUUIB 00pa3oBaHMs  Ha3BaHU
OPraHNYeCKUX COCTMHEHUH.

5 OCHOBBI OPraHN4ECKO XUMHH. | AjkaHbl. ['oMoJiornueckuii psia, M3oMepusi, HOMEHKJIaTypa. 1
Ankanbl. CmpoeHnue monekynivl memana. ' omonorudeckuit psj ankaHos. ['omonoru. Homenkiarypa.
W3omepus yriiepoJHOrO CKeEJIeTa.

6 OcHoBBI Oprannyeckoi xumuu. | Ankansl. Ilonydyenue, cBoiicTBa, NpUMeHeHHe. 1

3aKOHOMEPHOCTH U3MEHEHHS (PU3NYECKUX CBOMCTB. XMMHUECKUE CBOICTBA (Ha MpUMEpe MeTaHa U
ATaHa): peaKkIiy 3aMellleHns (TaJoreHUpOBaHUE), AETUAPUPOBAHUS KaK CIIOCOOBI MOTYYEHHUS
BAKHEHMIIINX COCUHEHHUI B OpraHM4ecKOM CHHTe3€. ['opeHre MeTaHa Kak OIMH U3 OCHOBHBIX
VMCTOYHUKOB TeIJIa B IPOMBIIUIEHHOCTH U ObITY. HaxoxaeHue B mpupo/ie ¥ NpuMeHEeHNEe aJKaHOB.
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OCHOBBI OPraHNUYECKON XUMHUH.

Auikenbl. 'omosiornyeckuii psa. Usomepus. Ilonyyenue, cBOMCTBA, IPUMEHEHHE.

Ausikenbl. Cmpoenue monexkynol smunera. I'omonornyeckuil psia ankeHoB. Homenknatypa. M3omepus
YIJIEPOIHOTO CKEJIETA U MOJIOKEHUSI KPAaTHOM CBSI3U B MOJIEKYJle. XMMUYECKUE CBOMCTBA (HAa IpUMeEpe
STWJIEHA):  peakUud  NPUCOEAMHEHUS  (TAJIOTEHHUPOBAHME,  2uUOpuposanue,  TUIpATaLUA,
2UOpo2anoeeHuposanue) Kak crocod monydeHus: (QyHKIMOHAIBHBIX MPOU3BOIHBIX YIJIIEBOAOPOIOB,
ropenusd. [lonumepusanus 3TUiIeHa KaKk OCHOBHOE HANpPABIICHHE €ro UCIosb3oBaHud. [loamsTuiien
KaK KPYIHOTOHHQ)XHbBIN POJYKT XMMHUYECKOT0 IPOU3BOACTBA. [IprMeHeHne ATHIIeHa.

OCHOBBI OPraHUYECKON XUMUHU.

Ankaauenbl. CBOHCTBA, MOJyYeHHE, IPUMEHEHHe.

Anxanuensl U kaydyku. [loHsTHe 00 ankaqueHax Kak yrieBOJOpPOAaX C JIByMs IBOMHBIMU CBS3SIMHU.
[Tonumepuszanus nuBuHWIA (OyTaaueHna-1,3) kak croco® MOMY4YeHHs] CHHTETUYECKOTO Kaydyka.
HarypanbHblil KaydyK.

OCHOBBI OPraHUYECKON XUMUHU.

Auaxkunbl. 'omosoruvecknii psaja. Uzomepus. Ilosnyuenue, cBolicTBa, NpUMeHEHHE.

Ankunbl. Cmpoenue monekynvl ayemunena. ['omonmoruueckuit psan ankuHoB. Homenkiarypa.
W3omepust yriiepoqHOro CKeleTa U MOJIOKEHUS KpaTHOM CBSI3U B MOJieKyJe. XMMHYECKHE CBOWMCTBA
(Ha mpuMepe aleTUiIeHa): peakuu MpUcoeIMHEHNs (raJloTeHUPOBAaHUE, 2uopuposanue, TUApaTalus,
2UO0p02alo2eHUposanue) Kak Crocod MONydeHUs MOJUMEPOB U JIPYTHUX MOJIE3HBIX MPOIYKTOB.
['openue anerniieHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIAMEHU JIJISl CBAPKHU U PE3KU METAJLIOB.
[IpuMeHeHue aleTuseHa.

2 yeTBepThH (7 YacoB)
OcHOBBI OpraHu4eckoil XuMuU - S 4y, XuMHS U )KM3Hb -2 Y

10

OCHOBBI OPTaHHUYECKON XUMHUH.

Apenbl. BeH30J1 4 ero romoJ1oru.

Apenbl. beH3071 Kak MpecTaBUTENb apOMATUYECKUX YIIIEBOAOPOAOB. Cmpoenue monexkynvl b6en3ona.
XUMUYECKHE CBOWCTBA: peakUUu 3aMelleHHs] (TaJIOTEHUPOBAHME) Kak CIOoco0 MOTydeHHs
XUMHUYECKHX CPEJICTB 3allUThl PACTEHUH, NMPHUCOEAWHEHHs (TMIPUPOBaHHE) KakK J0Ka3aTesbCTBO
HEMpeAeabHoro xapakrepa 6ensona. Peakiyst ropenus. [lpumenenue Gensona.

11

OCHOBBI OPTaHHUYECKON XUMHUH.

I'eneTnuyeckas CBA3b MEXKAY KJIACCAMH YIJIEBOI0POAOB.
T'enemuueckas c6a3v MedxHcOy Kiaccamu OpeaHuyeckux coeourneHuu. THUIBI XUMUYECKHX pEakIuil B
OPraHN4eCKON XUMHH.

12

OcHOBEI Opl"ElHH‘-ICCKOfI XHUMUU.

Haxoxaenne MoeKyJApHOH (GOpPMYJIBI OPraHMYecKOro BelIecTBa IO €ro IUVIOTHOCTH H
MacCCOBbIM J0JAM 3JIEMEHTOB, BXOJAAILIHUX B €0 COCTaB, UJIK 110 TIPOAYKTaAM CropaHusi.

Pemenue pacueTHbIx 3a1a4. HaxoxxaeHre MonekyasipHOil popMyIibl OpraHMYecKoro BEIIecTBa 10 €ro
IIJIOTHOCTU U MAaCCOBBIM TOJIAM 3JICMCHTOB, BXOAANIUX B €ro COCTaB, MJIH IO MPOAYKTaAM CropaHHsl.
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13

XUMUS U KU3Hb.

IIpupoaHble HCTOYHMKH YIi1eBOA0POA0B. [Ipupoanblii ras.
Xumus u dHepreTuka. [IpupoiHbie HCTOYHUKH YTIeBOAOPOA0B. [IprpoaHbIiA U MOMYTHBIN HeTIHOM
ra3bl, UX COCTaB U UCIOJIb30BaHUE.

14

XUMUS U )KU3HD.

Hed1s 1 HedTenpoaykThl. CiocoObI nepepadoTKu HePTH.

CocraB Hept um ee mnepepaborka. Hedrenpomyktel. OxranoBoe umciao OeHzmHa. Oxpana
OKpyXarwlIued cpeapl npu  HedTenepepadOTKE U TPAHCIOPTUPOBKE  HEPTEHPOAYKTOB.
AnpTepHaTUBHBIC UCTOYHMKK dSHepruu. CoctaB Hedptn u ee mepepaborka. HedrermpoaykTsl.
OxranoBoe umcno OensuHa. OxpaHa oOkpyxaromied cpeapl mnpu HedTenepepaboTke U
TPAHCIIOPTHPOBKE HEPTEIPOAYKTOB. AJTbTEPHATUBHBIC HCTOYHHKHU SHEPTHH.

15

OCHOBBI OPraHUYECKOM XUMUHU.

KonTtpoabnas padora 1. «¥Yr/1eBOT0POABD».

16

OCHOBBI OPraHNUYECKON XUMHUH.

XUMHUS U )KU3Hb.

PaGora nax ommokamu. OqHOATOMHBIE CIMPTHI.

Cnuptel. Knaccudukanus, HOMEHKJIATypa, H30Mepus CHUPTOB. MeTaHON UM 3TaHON Kak
MIPEJCTaBUTENN MPEIEIBbHBIX OJHOATOMHBIX CITUPTOB. XMMUYECKHE CBOICTBA (HA MPUMEpEe MeTaHoIa
U 3TaHOJa): B3aMMOJEHCTBHE C HATPUEM KaK CIOCOO0 YCTAaHOBJIEHUS HAIWYMS THUAPOKCOTPYIIIHI,
peakus ¢ raJIoreHOBOAOPOIaMU KaK CIOCO0 MOJydeHHs PacTBOPUTENCH, JeTuaApaTalus Kak crocoo
MOJTy4eHUs 3TujIeHa. Peakuus ropeHus: cnupThl Kak TOIUIMBO. [IprMeHeHHe MeTaHojia U 3TaHoJja.
dusnonoruyeckoe ASHCTBHE METAHOJIA M ATAHOJIA HA OPTaHU3M YEJIOBEKa.

Bpennble npuBbluKM M (GaKTOpHl, paspyllalolive 370poBbe (KypeHHe, YHoTpeOseHue aiakoroJs,
HapKOMAaHH$).

3 yerBepTh (10 yacoB)
OcHoBbl oprannyeckoi xumum - 10 u.

17

OcHOBEI OpFaHquCKOﬁ XHUMUU.

MHoroaroMHble CHUPTHI.

OTHIEHTIIMKOIL | TIMOCPHUH KaK NOpCACTaBUTCIIM TPCACIbHBIX MHOIOATOMHBIX  CIIMPTOB.
KauecTBeHHas peakuysi HA MHOTOaTOMHBIE CIIUPTHI M €€ IPUMEHEHHE JUUIsl PACIIO3HABAHUS [NIMLIEPUHA
B COCTaB€ KOCMETHUYCCKUX CPEACTB. HpaKTI/I'-IeCKOG MPUMCHCHUC DTUJICHTJIMKOJIA U TTIMICPHUHA.

18

OcHOBEI Opl"ElHH‘-ICCKOfI XHUMHU.

Denor.
®enon. CtpoeHne MoneKyibl GeHona. Baaumnoe eiusiHue amomos 6 moaexkyne ¢enonra. Xumuueckue
ceolicmea: gzaumooeticmaue ¢ Hampuem, 2UOpoKcudom Hampus, opomom. llpumenenue deHona.
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19

OCHOBBI OPraHNMYECKON XUMHUH.

Albaernanl.

Anpneruapl. Metanans (opMasiberua) U dTaHalb (alleTaibAeryu) KaK MPeACTaBUTENH PEIeIbHbBIX
anpreruioB. KauecTBeHHbBIE peakini Ha KapOOHWIBHYIO Tpynny (peakius «cepeOpsHOoro 3epkaay,
B3auMozeicTBue ¢ ruapokcuaoM menu (II) m ux npuMeHenume sl OOHAPYKEHUS TPEACIbHBIX
aIbJCTUIOB B TPOMBIIUICHHBIX CTOYHBIX BOAaX. T[OKCHMYHOCTh anbierunoB. llpumenenue
dhopmasibierua M areTalIbIeruia.

20

OCHOBBI OPraHUYECKOM XUMHUH.

OnHOOCHOBHBIE KAPOOHOBBIE KUCI0THI. CBOIiCTBA KAPOOHOBBHIX KMCJIOT.

KapOoHOBbIE KHUCIOTBL. YKCyCHasi KHUCJIOTa KaK MPEICTaBUTENb MPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHUMHUYECKHE CBOMCTBAa (Ha MpUMEpPE YKCYCHOM KHCJIOTBI): pEaKIuu C
MeTaJUIaMH, OCHOBHBIMH OKCHIAMH, OCHOBAHHMSMH W COJSIMH KaK IOATBEP)KICHHE CXOJICTBA C
HEOPraHUYeCKHUMH KHucIoTaMu. Peakuus stepudukanuu Kak croco0 MOJydeHUs CIOKHBIX d(PHUpPOB.
[Tpumenenue ykcycHol KucioTel. [IpencraBienne o BbICIINX KapOOHOBBIX KUCIOTaX.

21

OCHOBBI OPraHNUYECKON XUMHUH.

IIpakTnueckas padora 1. «IlosyuyeHne yKCycHON KMCJI0THI M H3yYeHHeE ee CBONCTB).
ITpakTruyeckas padota. [TonydyeHue ykCyCHOW KHUCIOTHI M U3YUYE€HHUE €€ CBOUCTB.

22

OCHOBBI OPTraHNUYECKON XUMHUH.
XUMHUS U )KU3Hb.

CaoxHble 3GUpbI U JKUPHI.

Crnoxuble 3¢upsl 1 xkupbl. CrioxkHbIE 3QUPBI KaK MPOAYKThI B3aUMOAECHCTBHUS KApOOHOBBIX KHCIIOT CO
cnupramu. [IpuMeHeHne cioxHbIX 3QUPOB B MUIIEBONH U MapprOMEpHON MPOMBIIIIEHHOCTH. JKHUpBI
KaK CIJIO’KHBIE A(HPBI INIMIEpPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U KUBOTHBIE XKUPBHI,
X cocTaB. PacriozHaBaHuE PacCTUTENBHBIX XHUPOB HA OCHOBAHMM MX HENPEICIBHOIO XapakTepa.
[Ipumenenue >xupoB. ['MApPOIU3 WM OMBIJIEHHE XHMPOB KaK CIIOCOO MPOMBIIUIEHHOTO IOJIy4eHUS
cojiell BbICIIMX KapOOHOBBIX KHCJIOT. MBIIA Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA MbLIA.

XuWMUs B TOBCETHEBHOM KM3HU. MOIOIIIME W YUCTSIIIME CPEACTBA.

23

OcHOBEI OpFaHquCKOﬁ XHUMUU.

Yraesoasl. Ii1oko3a.
VYrnesonpl. Knaccuduxamus yrimeBogoB. Haxoxnenue yrineBojoB B mpupone. [mroko3za kak
anbaeruocnupt. bpoxeHue rioko3sbl.

24

OcHOBEI Opl"ElHH‘-ICCKOfI XHUMUU.

Caxapo3a. KpaxmaJu u nesnrosiosa.

Caxapo3sa. [ uopoaus caxaposwl. Kpaxmain u meioa03a Kak OMoJIOrHIecKue MoJIMMephl. XUMUYECKHE
CBOMCTBa Kpaxmaljia U LEJUTI0J03bl (TUIPOJIN3, KaUeCTBEHHAsl peakius ¢ MOJOM Ha Kpaxmal U ee
MpUMEHEHHE JJii OOHapyKEeHUs Kpaxmala B MpojaykTax nutanus). [Ipumenenue u Ouonormyeckas
pOJIb YTIIEBOJOB.
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25

OCHOBBI OPraHNUYECKON XUMHUH.

IIpakTnyeckas padora 2. «MneHTHGUKALUSA OPraHUYECKUX COETMHEHHID.
ITpakTryeckas pabora. MneHTudukanus opraHnu4ecKuX COeIMHEHUN

26

OCHOBBI OPraHNUYECKON XUMHUH.

KOHTpOJ’IbHaH paﬁoTa 2. «Kncnopozlcoz[epmamne OPraHuYeCKHE COCAUHCHUSD).

4 yeTBepTh (9 YacoB)
OcHOBBI OpraHuyvecKoil XumMuu - 7 4, XuMus M )KU3Hb - 2 4.

27

OCHOBBI OPraHUYECKOM XUMUHU.

PadorTa Hag omInOKaMu. AMHHOKHCJIOTDI.

AmuHokucnotel. CocTaB ¥ HOMEHKJIATypa. AMHHOKHCIOTHI Kak aM(OTepHbIE OpPraHUYECKUe
coequHenus. llentuanas cBsizb. buosjormdeckoe 3HaueHHE O-aMUHOKUCIOT. OOMacTu mpuMeHEHHs
AMUHOKHCIIOT.

28

OCHOBBI OPraHUYECKOM XUMUHU.

XUMUS U KU3Hb.

Bejixu — npupoHbie NoJIMMepsbl.

Bbenku xak npupoansie 6uonomumepsl. CocTaB U cTpoeHHE OeKOB. XMMUYECKHE CBOWCTBA OEIKOB:
TUIpoNn3, AeHarypauus. OOHapyxeHue OeNKOB IMPH MOMOIIM KayeCTBEHHBIX (I[BETHBIX) peakLuil.
[IpeBpamenus 6€IKOB MHIIU B Opranu3Me. buonormueckue GpyHKIIH OSITKOB.

ParnmonansHoe nutanue. [luwesvle 0obasku. OcHogbl nuweol Xumuu.

29

XUMUS U KU3Hb.

XuMuUA U 310pOBbe.
Xumus u 310poBbe. JlekapcTBa, (hepMEeHTHI, BATAMHUHBI, TOPMOHBI, MUHEpaibHble BOJbI. [Ipo0iemsl,
CBA3aHHLIC C IPUMCHCHUCM JICKAPCTBCHHLIX MTPCIIApaTOB.

30

OcHOBEI OpFaHquCKOﬁ XHUMUU.

Oo0mme nousaTusa xumuu BMC. Ilinacrmacesl. Kayuykn. Bonokna.

[Tonumepuszanuss nuBuHWIA (OyTaaueHa-1,3) kak croco® MOMY4eHHMs] CHHTETHYECKOro Kayuyka.
HarypanbHblil 1 CHHTETUYECKUN KaydyKH. Bynkanusanus kaydyka. Pesuna. Ilpumenenne kayuyka u
PE3HHBIL.

[ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MPHMEPE alleTaTHOTO BOJIOKHA.

31

OCHOBBI OPTaHHUYECKON XUMHUH.

IIpakTnyeckas paéora 3. «Pacno3HaBaHHe MJIACTMACC H BOJTOKOH».
[TpakTrueckas padoTa. Pacno3HaBaHue miacTMacc ¥ BOJIOKOH.

32

OCHOBBI OPTaHHUYECKON XUMHUH.

I'eneTnyeckas cBs3b MEKIY KiIacCaMi OPraHu4eCKux COQ}II/IHCHI/IFI.
I 'enemuuecxas cesa3w Meofcdy Kraccamu opeanHudecKux coeouHeHull.

33

OCHOBBI OPTaHUYECKON XUMUHU.

O0o01IeHNe U cUCTEeMAaTH3AlUSA 3HAHMIA.

34

OcHOBEI Opl"ElHH‘-ICCKOfI XHUMUU.

Hrorosasi koHTpOJILHAsSI padoTa.

35

XUMHS U KU3Hb.

PadoTa Hag ommokaMu. XuMHS B MMOBCEIHEBHOM "KU3HHU.
Xumusi B TMOBCEIHEBHOW >Xu3HU. CpencTBa JTUYHOM TWTHEHBI M KocMeTukH. [IpaBuna Ge3omacHoi
paboThI C €IKMMH, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMU, CPEACTBAMH OBITOBOI XUMUHU.
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TeMaTn4yeckoe NJIAHUPOBAHUE

11 kaacc (xummus — 34 yaca)

Ne | Paznmen TeMa ypoka ¢ 3J1eMeHTAMHU COJePKAHMS Kounuect
n/n BO 4YaCOB
1 yerBepTh (9 HacoB)
Teopernyeckne 0CHOBbI XUMMH - 9 4.

1 Teopernueckue ocHOBbI XUMUH. | CTpoeHHe aToMa. DJIeKTPOHHANA KOHUTypalusi aToMa. 1
Crpoenne BemecTBa. CoBpeMeHHast MOJIENIb CTPOCHUS aTOMa. DJIEKTPOHHAs KOH(UTYypanus aTroma.
Ocnognoe u 6030)2icOeHHble COCIOSIHUS AMOMO8.

2 Teopernyeckne 0CHOBBI XUMHH. | OCOOEHHOCTH CTPOEHUSI FIHEPreTHYECKUX YPOBHEl aTOMOB MepPeXOoHbIX 3JIeMEHTOB. 1
Knaccupukaiuss XUMHUECKHUX JJIEMEHTOB (s-, P-, O-asimements). OCOOCHHOCTH CTPOCHHS
OHEPreTHYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

3 Teopernyeckue ocHOBbI XUMuU. | [lepumoanveckuii 3aK0H ¥ MepPUOAMYECKAS CUCTEMAa XUMH4YecKuX djemenToB .. 1
MenpaeieeBa.
Ilepuonuueckass cucrema xumudeckux odieMeHToB J[.MI. MenaeneeBa. Pu3MYECKHl CMBICI
ITepuonnueckoro 3akona [[.M. MenneneeBa. [lpuurHbBl U 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
AJIEMEHTOB M UX COEIMHEHMH MO NMEePUOoJIaM U TPyNIaM.

4 Teopernueckue ocHOBBI XuMuu. | Pemenue 3amau. 1
Pacuernrie 3amaun
Pacuersr macchl (0ObeMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIH OJTHO M3 BEILIECTB JaHO
B U30BITKE (MMEET MPUMECH).
PacueTsl MaccoBoil WM 00BEMHOMN JOJIH BBIXOJIA MPOJIYKTA PEAKIIUU OT TEOPETHUYECKH BO3MOMXKHOTO.

5 Teopernueckrie OCHOBBI XUMHH. | DJIEKTPOHHASI MIPUPOIA XMMUYECKOH CBA3U. JJIEKTPOOTPULIATEIBLHOCTb. 1
DJIEKTPOHHAs IPUPOJIa XUMUYECKOU CBSI3H. DIEKTPOOTPHUIATEIBHOCTb.

6 Teopernueckue OCHOBBI XUMHUH. | Buabl xumudeckoii cBsazu. KoBajieHTHasi CBSI3b. 1
Buibl XuMudeckoii CBSI3U: KOBAICHTHAsT M MEXaHU3MBbI ee 00pa3oBaHUsl.

7 Teopernueckne ocHOBEI xumuu. | MoHHas cBsi3b. MeTasinyecKasi 1 BOAOPOAHAS CBS3HU. 1
Bunbl xuMudeckoii cBs3M (MOHHAsI, METAJUTHYECKasi, BOJOPOJIHAS) 1 MEXaHU3MBI ee 00pa30oBaHMUsl.

8 Teopernueckne oCHOBBI XUMHUH. | THUNBI KPUCTATIMYECKHX PEIIETOK. 1

Kpucmaﬂﬂuqecwe u aM0p¢Hbl€ eeuecmeda. Tunoi Kpucmaiiudeckux peuenokx (al’}’ZOMHCl}Z,
MOJIEKYNIAPHAA, UOHHAA, MemaJlJZUIlQCKa}Z). 3asucumocmo (ﬁusuuecmtx ceoticms eewecmea onm muna
Kpl/lCma]ZJZULtECKOIZ peutemxKu.
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9 Teopernyeckue ocHOBbI XuMuK. | [IpuuMHBI MHOT000pa3us BellecTB.
ITpryrHbI MHOTOOOpa3us BEIIECTB.
2 yeTBepThH (7 YacoB)
TeopeTuyeckue OCHOBbI XUMHH -7 4.
10 | Teopernyeckre OCHOBBI XUMUU. | JlMcCIepPCHbIE CHCTEMBI.
Hucnepcnvle cucmemot. [lonsmue o kornouoax (3oau, 2eau). Hemunnvie pacmsopbi.
11 | Teopernyeckue ocHOBbI XUMUU. | Pemenue 3aga4. O0001eHHne U cUCTEMATH3ALUs 3HAHMIA.
PacyerHble 3anaun
Pacuetsl maccoBoil oM (Macchl) XMMHUYECKOIO COEIUHEHMSI B cMecu. Pacuersl Maccel (00beMma,
KOJINYECTBA BEIIECTBA) MPOJIYKTAa pEaklUH, €CIM OAHO U3 BELIECTB JaHO B BHJE pacTBOpa C
ONPEAETIEHHON MAacCOBOM 10JI€l PAaCTBOPEHHOr'0 BEILIECTBA.
12 | Teopernueckue ocHoBbI xuMuu. | KontpoJsbHas pa6ora 1. «CTpoeHune atoma. XumMuieckas cBsi3b. BeuecrBoy.
13 | Teopernueckue ocHOBBI xumuu. | Padora Hax oumbékamu. Kitaccupukanmusa XuMHYeCKUX peaKIuii.
XUMHYECKUE peaklMy. |'oMOreHHbIE ¥ TeTEPOreHHbIE PEAKLIUH.
14 | Teopernyeckue ocHOBbI XUMUHU. | CKOPOCTh XUMHUYECKOI peaKIuu.
CKOpOCTh peakiyy, € 3aBUCUMOCTh OT Pa3lIM4HbIX (DAKTOPOB: MPUPOABI PEArHPYIOIIUX BEILIECTB,
KOHLEHTPAllUU pearupyolux BeUIECTB, TEMIEpaTyphl, IUIOMAAN PEaKIMOHHON IOBEPXHOCTH,
HaJIMuus Kartanusatopa. Posb kaTann3aTopoB B IpUPOJE W IPOMBIIIEHHOM ITPOU3BOJICTBE.
15 | Teopernyeckue ocHOBBI XUMUHU. | OOpaTHMOCTDH peakiuii. XMMHYECKOe paBHOBeCHE.
OOparuMocTh peakiuii. XUMHUYECKOe PaBHOBECHE U €ro CMEIIEHUE MOJ| ACHCTBHUEM Ppa3IHMUHBIX
(GakTopoB (KOHIEHTpAIMsl PEareHTOB WM MPOAYKTOB pEaKlMH, JaBlI€HHE, TeMmIeparypa) Ijs
CO3aHHsI ONTHMAJIBHBIX YCIOBHM NPOTEKAHMSI XUMUYECKHUX IIPOLIECCOB.
16 | Teopernueckue ocHOBBI XUMHHU. | Peakuum B pacTBOpax 3JIeKTPOJIUTOB.
Peakuuu B pacTBOpax 3JIEKTPOJUTOB. p/{ pacTBOpa KaK IOKA3aTellb KUCIOTHOCTH CPEJIBL.
3 yerBepTh (10 yacoB)
Teopernueckue ocHOBbI XuMuu - 10 4.
17 | Teopernueckue ocHOBBI XUMUH. | ['maposau3 coJieii.
['uaponms coneit. 3HaUeHUE TUAPOTIN3a B OMOJIOTHIECKUX OOMEHHBIX MPOIeCccax.
18 | Teopernueckue oCHOBBI XUMUU. | OKHCJIHUTEIHLHO-BOCCTAHOBUTEIbHBIE PEaAKIHHU.
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE pPEAaKIMM B TPUPOJIE, IPOU3BOJICTBEHHBIX Ipolleccax U
KU3HEJESATEIIBHOCTH OPraHM3MOB.
19 | Teoperndeckne OCHOBBI XUMHHU. | DJIEKTPOJIH3 PACTBOPOB M PACILIaBOB.

3]Z€Kmp0ﬂu3 pacmeopos u pacniasos. HpuMeHeHue ANEKMpOoaus3a 6 nPOMbIUUIEHHOCTU.
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20 | Teopernueckue OCHOBEI XUMUU. | Pemenue 3axad. O0001meHne U CHCTEMATH3AMS 3HAHMIA.
PacuerHble 3a1aun
Pacuetsl TemmoBoro adexra peaknuu.
21 | Teopetuueckue OCHOBBI XUMUHU. | KoHTpoJibHas pa6oTa 2. « XHMHYECKHe PeaKmnu».
22 | Teoperuueckue ocHOBBI Xumuu. | Pagora Hag ommokamu. CBoiicTBa MeTAJVIOB IJIABHBIX MOATPYIIIIL.
OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB IIABHBIX MOATPYIIIL.
23 | Teopetnueckue OCHOBBI XUMUHU. | CBOMCTBA MeTAJJIOB MOOOYHBIX MOATPYIIIL.
OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIECTB — METAJIOB OOOUHBIX MOJAIPYIII
(menp, sxene30). Koppo3ust MeTay1oB: BUJIbI KOPPO3HH, CIOCOOBI 3aIMTHl METAJUIOB OT KOPPO3HUHU.
24 | TeopeTnueckue OCHOBbI XUMUU. | OKHCJIHTEIbHO-BOCCTAHOBUTEIbHbBIE CBOIICTBA HEMETAJLIIOB.
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA IPOCTHIX BEIIECTB HEMETAJUIOB:  BOJOpPOA,
KHCIIOPO/1a, TaJIOTEHOB.
25 | Teopernyecknue OCHOBBI XUMHHU. | OKHCIMTETLHO-BOCCTAHOBUTEIbHbBIE CBOMICTBA CepPbI H €€ COeNHEHUI.
OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA MPOCTHIX BEHIECTB HEMETAJIOB: CEPHI.
26 | Teopernuecknue OCHOBBI XUMHHU. | OKHCIMTEIBLHO-BOCCTAHOBUTEIbHbIE CBOIICTBa a30Ta U (pocdopa U UX COeMHEHU.
OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: a30Ta, ocdopa.
4 yeTBepTH (9 YACOB)
Teopernyeckne 0OCHOBbI XUMHH - 7 4, XHMHSA M KU3Hb - 2 4.
27 | Teopernyecknue OCHOBBI XUMHHU. | OKHCIMTEILHO-BOCCTAHOBUTEIbHbIE CBOMCTBA YIJIepPo/ia M KPEMHUSI H X COeMHEHU.
OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA MPOCTHIX BELIECTB HEMETAJIOB: YIJIep0oJ1a, KPEMHHSL.
28 | Teoperuueckue ocHOBbI Xxumuu. | [lpakTuyeckasi padora 1. «Iloxydenue, codnmpanmne u pacrno3HaBaHHe ra3oBy».
[Tpaktuueckas padora. [lonyuenue, cobupanue U pacrio3HaBaHHUE Ta30B.
29 | Teoperuueckue ocHOBbI Xumuu. | [lpakTuyeckasi pagora 2. «Pemenne IKcnepuMeHTAIBHBIX 32124 N0 TeMe «MeTawib».
[TpakTnueckas pabota. PenieHue 3kcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «MeTauibl»
30 | Teopernueckue ocHOBBI XuMuM. | [IpakTHyeckas padora 3. «Pemenne yKkcnepuMeHTATbHBIX 32124 10 TeMe «HemeTanabm.
[TpakTnueckas pabota. PemieHue sxkcnepuMeHTalIbHbIX 33j1a4 110 TeMe «Hemerasibiy.
31 | Teopernueckue ocHOBBI XUMHH. | OO0OIIEHNE U CHCTeMAaTH3AIMSA 3HAHMIA.
32 | Teopernueckue OCHOBBI XUMHU. | UTOroBasi KOHTPOJILHAs padoTa.
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33

XUMUS U KU3Hb.

Pabora Haa ommdkamMu. XuMus B )KU3HHU YeJI0BEKA.

XUMHS U CeNbCKOe XO034WcTBO. MuHepanbHble W Opranuyeckue yaoopenus. Cpeacta 3amluThl
pacTeHuil.

Xumus B ctpoutensctBe. Llement. beron. Ilogbop onTuManbHBIX CTPOUTENBHBIX MaTEpHAIOB B
MPAKTUYECKOM JIESITETLHOCTH YEIOBEKA.

34

XUMUS U )KU3HD.

XHUMHA U DKOJIOT'USl.
XuMHsS U IKOJIOTHSI. XUMHYECKOE 3arpsi3HEHHE OKPYKaIoIIel cpellbl U ero nocieactsus. OxpaHa
rupocdepsl, MouBbI, aTMOChepbl, GIopbl U hayHbI OT XUMUYECKOTO 3arpsi3HEHUSI.




