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Ili1anupyemble pe3yabTaThl 0CBOeHUs1 Y4eOHoro npeamera « XUMMUS».
ba3osrblii ypoBenb. 10-11 kiaccsl.

JInyHoCTHBIE pPe3yabTaThl B cepe OTHOILIEHHIT 00ydaomuxcs K cede, K CBOeMY 3/10pOBbIO, K
MO3HAHUIO Ce0A:

OpUCHTalIHA O6y‘-IaIOHII/IXC$I Ha JOCTHUXKCHUC JIMYHOT'O CHACTHA, pC€aln3allniO MMO3UTUBHBIX JKU3HCHHBIX
MEPCICKTUB, MHUIIUATUBHOCTb, KPCATUBHOCTL, TOTOBHOCTDL U CIIOCOOHOCTB K JIMYHOCTHOMY
CaMOOIIPCACIICHUIO, CITOCOOHOCTH CTaBUTh LCJIM U CTPOUTD JKU3HCHHBIC IIJIAHBI;

TOTOBHOCTH U CLIOCOOHOCTH 00ECIIeYUTh ce0e M CBOUM OJIM3KUM JIOCTOHHYIO KU3HB B MPOIIECCEe
CaMOCTOSTENBHOM, TBOPUYECKON W OTBETCTBEHHOW JNEATEIIBHOCTH;

TOTOBHOCTb U CIIOCOOHOCTh 00y4aroIUXcsl K OTCTAUBAHHIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh M CITIOCOOHOCTD BbIpadaThIBaTh COOCTBEHHYIO MMO3ULIMIO [0 OTHOLIEHUIO K
0OLIECTBEHHO-NIOJUTHYECKUM COOBITHSM MPOILJIOrO U HACTOSIIEr0 Ha OCHOBE OCO3HAHUS U
OCMBICIIEHUS HCTOPUH, TyXOBHBIX [IECHHOCTEW M TOCTHKEHUI HAILIEH CTPaHbl;

TOTOBHOCTE M CITOCOOHOCTh 06yqa}0mnxcs1 K CaMOpPa3BUTHUIO U CAMOBOCITUTAHUIO B COOTBECTCTBHHU C
O6HI€'—ICJ'IOB€‘I€CKI/IMI/I OECHHOCTAMU U HACAJTaMH I'paKIaHCKOTI'0 06H1€CTBa, HOTpe6HOCTI) B (1)I/ISI/IT-IGCKOM
CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-OSHOPOBHTGHBHOﬁ JACATCIBHOCTBIO,

MPUHATHAE U PeaM3alus IEHHOCTEHN 310pOBOTO 1 Oe30macHOTO 00pa3a KU3HH, OepekHOE,
OTBETCTBEHHOE U KOMIIETCHTHOE OTHOIIICHHE K COOCTBEHHOMY (PH3MUECKOMY H TICHXOJIOTHYECKOMY
3I0POBBIO;

HEMPUITHE BPEAHBIX MIPUBBIYEK: KYPEHUS, YIIOTPEOICHUS aJIKOT0JIsI, HAPKOTHUKOB.

JIMYHOCTHBIE pe3yJbTaThl B cpepe oTHOMEHNH oOyuarommxcst K Poccun kak k Poagune
(OTeuecTBY):

poccuiickasi HIEHTUYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCUNCKON UIEHTUYHOCTHU B
MOJIUKYJIBTYPHOM COLIMYME, YyBCTBO MPUYACTHOCTH K UCTOPUKO-KYIbTYPHOM OOIIHOCTU POCCUHCKOTO
HapoJa u cynpbe Poccuu, matpuoTusm, roTOBHOCTD K ciykeHHi0 OTeuecTBy, €ro 3aluTe;

YBaKEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iepe] PoiHOM, TOpI0CTH 3a CBOM Kpaid,
cBoro PojinHy, mpoIiioe u HacTOsIIIIee MHOTOHAIIMOHATIBHOTO Hapoaa Poccnu, yBakeHUe K
rocy/lapCcTBEeHHBIM CUMBoJIaM (rep0, ¢iar, THMH);

C(bOpMI/IpOBaHHOCTB YBAXKCHUA K PYCCKOMY A3bIKY KaK 'OCYAapCTBEHHOMY S3BIKY Poccuiickoit
q)eﬂepaHI/II/I, SABJIAIOMIEMYCA OCHOBOM pOCCHﬁCKOﬁ UIACHTUYHOCTHU U I''TaBHBIM (baKTOPOM
HaIlMOHAJIBHOI'0 CaMOOIIPEACIICHUAA,

BOCITUTaHHE YBOXKCHUS K KYJIbTYpE, A3bIKaM, TPAJUIIUIM U 00bIUasiM HapOI0B, POKUBAIOIINX B
Poccuiickoit denepanun.

JInuHoCTHBIE pPe3yabTaThl B cepe OTHOLIEHHIT 00y4aoIUXCcs K 3aKOHY, FOCYIapcTBY U K
rpa*aaHCKOMYy 001LeCTBY:



IpaXXJaHCTBCHHOCTD, I'PaAKJAAHCKAA MMO3UIHA aKTUBHOTO U OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOI‘ (8}
OGH.ICCTBa, 0CO3HAUICr0 CBOM KOHCTUTYLIMOHHBIC ITpaBa U O6$I3aHHOCTI/I, YBAXKAOMICTO 3aKOH U
MMpaBoONoOpAA0K, OCOSHAHHO NPUHUMAIOIICTO TPAAUIIHUOHHBIC HAITUMOHAJIBHBIC U O6H.[€‘-I€JIOB€‘ICCKI/IC
T'YMaHHUCTHUYCCKUC U JEMOKPATHYCCKUEC ICHHOCTH, T'OTOBOI'O K Y4aCTUIO B 06H.I€CTB€HHOI>'I KHN3HH,

MPU3HAHNE HEOTUYKITAEMOCTH OCHOBHBIX IPaB M CBOOOT YEIOBEKa, KOTOPBIE MPUHAIEKAT KAXKIOMY
OT PO’KJICHHSI, TOTOBHOCTB K OCYIIECTBIICHUIO COOCTBEHHBIX IIPaB U CBOOO 03 HapyIIEH U MIPaB U
cBOOOT IPYTUX JIUII, TOTOBHOCTh OTCTAaMBAaTh COOCTBEHHBIC TPaBa M CBOOOIBI YENIOBEKA U TPaKIaHUHA
COTJIACHO OOIIETTPU3HAHHBIM IPUHIIMIIAM H HOpMaM MEXIyHapOJIHOTO MpaBa U B COOTBETCTBUH C
Koncturynuen Pocculickoit denepanuu, npaBoBas ¥ MOJIUTUYECKAs TPAMOTHOCTB;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOE Ha JUAJIOTE KYJIbTYP, a TAKXKE Pa3IMUHbIX (HOPM OOIIECTBEHHOTO CO3HAHMUSI,
OCO3HAHMWE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

MHTEPUOPU3ALUS HEHHOCTEN JEMOKPATHH U COLIMAIBHOM COJIMJITAPHOCTH, TOTOBHOCTH K IOTOBOPHOMY
PEryaupoOBaHUIO OTHOLIEHWN B TPYIIIE WU COLMAIBHON OpraHu3alyy;

TOTOBHOCTH 00OYUaIOUXCs K KOHCTPYKTUBHOMY YYacTHIO B PUHSATHH PEIISHU, 3aTParuBaroluX ux
IpaBa ¥ UHTEPECHI, B TOM UHCJIE B pa3IU4HbIX (hopMax 0OIIEeCTBEHHON caMOoOpraHU3aIuH,
camoyTnpaBJieHHs, 00IIECTBEHHO 3HAUUMO 1eATEIbHOCTH;

MIPUBEPKEHHOCTh UJESIM UHTEPHAIIMOHAIN3MA, IPY>KObl, paBEHCTBA, B3aUMOIIOMOIIY HApOJI0B;
BOCIIUTAHHUE YBa)KUTEIBHOTO OTHOLICHHS K HALIMOHAJIIBHOMY JOCTOMHCTBY JIIOJIEH, X YyBCTBAM,
PEIUTHO3HBIM YOEKACHUSM;

TOTOBHOCTH 0OYUaIOLIUXCS MPOTUBOCTOSITh UJCOJIOTUHU IKCTPEMU3MA, HAI[MOHATIN3Ma, KCeHO(poouH;
KOPPYINLNU; TUCKPUMHHALIMY 110 COIUAIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHATILHBIM IPU3HAKAM
U JPYTUM HEraTUBHBIM COLUAIbHBIM SIBJICHUSIM.

JIMYHOCTHBIE Pe3yJbTAThl B c(pepe OTHOMIEHHH 00yHAIOIIUXCHA C OKPYKAIOUIUMHM JIIOAbMH:

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS U TIOBEJICHKS HAa OCHOBE YCBOCHHS OOIIEUYEIIOBEUECKUX
IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHMS U TIOBEJICHHS B TIOJIUKYIBTYPHOM MUPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT C IPYTrUMU JIOJIbMHU, JOCTUTaTh B HEM B3aMMOIIOHUMAaHHUS, HAXOIUTh
oOmrue 1eau U COTPYIHUYATD IS UX TOCTHIKECHUS;

IMPUHATHC TYMAHUCTUYCCKUX HeHHOCTeﬁ, OCO3HAHHOEC, YBAXKUTCIIbHOC U ,I[O6pO)KeJ'IaTCJ'IBHO€
OTHOIICHHUEC K APYTrOMY YCIIOBCKY, €0 MHCHHUIO, MUPOBO33PCHUIO;

C(bOpMI/IpOBaHHOCTB CIIOCOOHOCTH K COIICPCIKUBAHUTIO U (bOpMHpOBaHHe IIO3UTHUBHOI'O OTHOIICHUSA K
JIKOAsAM, B TOM YUCJIC K JIMLIAM C OIrPaHUYCHHBIMU BO3MOXKXHOCTAMHU 310POBbS 1 UHBAJINAM, 6epe>I<Hoe,
OTBCTCTBCHHOC U KOMIICTCHTHOC OTHOIIICHUC K (I)I/ISI/I‘IGCKOMY H IICUXOJIOTUYICCKOMY 31I0POBBIO AIPYIrUX
J'IIO,[[eI‘/’I, YMCHHE OKa3bIBAThH IICPBYHO ITOMOIIIb,

Cc(OPMHUPOBAHHOCTh BBIPR)KEHHOH B MMOBEJAEHUU HPABCTBEHHON MO3HIIMH, B TOM YHCJIE€ CIOCOOHOCTH K
CO3HATEJIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O CO3HAHMSI U TIOBEACHUS HA OCHOBE YCBOEHUS
o0111e4YeNI0BeYeCKIX [IEHHOCTEN M HPaBCTBEHHBIX YYBCTB (UECTH, J0JITa, CIPaBEATMBOCTH,
MUJIOCEPAUS U IPYKETI00us);



pa3BUTHE KOMIETEHIIMI COTPYTHUYECTBA CO CBEPCTHUKAMHU, I€TbMHU MIIAJIIIETO BO3PACTa, B3POCIBIMU
B 00pa30BaTeNIbHOM, OOIIECTBEHHO M0JIE3HOH, y4eOHO-UCCIIe10BAaTENbCKOM, MIPOEKTHON U APYTUX
BUJIaX JESTEIbHOCTH.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHN I 00y4alOIMXCS K OKPY/KAKOLIEeMy MUPY, KUBO
Npupoe, Xy10:KeCTBEeHHOI KyJIbType:

MHPOBO33PEHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH, 3HAUMMOCTH HayKH,
TOTOBHOCTH K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BJIaJICHHE JOCTOBEPHOI HH(pOpMaIen o
MIEPEIOBBIX JOCTHXKEHUSIX U OTKPBITUSAX MUPOBON M OTEUECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTD B
HAyYHBIX 3HAHMIX 00 YCTPOMCTBE MHpa U OOIIECTBA;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaHNI0, HA MPOTSHKEHNUHU BCell
KU3HU; CO3HATEJIbHOE OTHOIIEHHE K HEITPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCHEIIHON
npodecCHOHANTBHOM U 00IIIECTBEHHOM e TEIHLHOCTH,

c(hOpMUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhI, OEPEKHOTO OTHOIIEHHUS K POJHOMN 3eMiie, TPUPOIHBIM
oorarctBam Poccun u Mupa; MOHUMaHUS BIUSHUS COIIMATBHO -9KOHOMUYECKUX TPOIECCOB Ha
COCTOSIHME MPUPOJTHOM U COLMATIBHOM CpeJibl, OTBETCTBEHHOCTH 3@ COCTOSIHUE MPUPOIHBIX PECYPCOB;
YMEHUS U HaBBIKH Pa3yMHOTO MPUPO/IOTIOIb30BAHUS, HETEPITUMOE OTHOIICHHE K JCHCTBUSM,
MIPUHOCSIIIUM BPEJI SKOJIOTHUHU; TPUOOPETEHNE OTIBITA AKOJIOTO-HATIPABICHHON JIEATEILHOCTH;

c(OpPMUPOBAHHOCTH ICTETUYECKOTO OTHOIIEHUSI K MUPY, TOTOBHOCTH K 3CTETUYECKOMY 00YCTPOHUCTBY
cOOCTBEHHOI0 OBITA.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHNH 00yYAKIIUXCS K ceMbe U POAUTEIAM, B TOM
YyHCJIe MOAr0TOBKA K CeMeHOM KM3HU:

c(hOpMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIIEHMSI K CO3/IaHHIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEH CEMEHOM KU3HU;

MOJIOKUTETbHBIA 00pa3 CeMbH, POJIUTENLCTBA (OTHOBCTBA U MAaTEPUHCTBA), HHTEPHOPHU3ALUS
TPaJULIMOHHBIX CEMEUHBIX IEHHOCTEH.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHHSI 00y4aIOIIHUXCH K TPYAY, B cepe counaibLHO-
IKOHOMMYECKUX OTHOLICHUI:

c(OPMHUPOBAHHOCThH YBaXKECHHUS KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlUTE CBOCH
COOCTBEHHOCTH,

OCO3HAHHBIN BbI60p 6yz[y1uel71 npo@eccnn KakK ITyTb U croco0 peainu3anuu COOCTBEHHBIX JKU3HEHHBIX
IIJIaHOB,

T'OTOBHOCTH 06yqafonmxc;1 K prI[OBOﬁ HpO(I)eCCHOHaHLHOﬁ ACATCIBHOCTHU KaK K BOSMOXXHOCTH
y4qacCTHs B pCIICHUHU JINYHBIX, O6H.[€CTB€HHLIX, rocyaapCTBCHHBIX, 06IJ_ICH8.I_II/IOH3.J'IBHLIX npo6neM;

HOTpe6HOCTB TPYAUTBCA, YBA)KCHUEC K TPYAY U JIFOIAM TPyHdd, TPYAOBBIM JOCTUIKCHUAM,
,Z[O6pOCOBCCTHOC, OTBCTCTBCHHOC U TBOPUCCKOC OTHOLICHUC K PA3HBIM BHIaM pr,[[OBOﬁ
ACATCIBHOCTH,

TOTOBHOCTH K CaM006CJIy)KI/IBaHI/IIO, BKJIrO4as OGy‘lGHI/Ie W BBITIOJIHCHHUEC JOMAIIIHUX 00513aHHOCTEH.



JIMYHOCTHBIE pe3yJbTaThl B ctl)epe (1)n3nqec1c0r0, MCHUXO0JOI'HYE€CKOro, COnuaJdbHOroO
AKAACMHUICCKOT 0 6.]131"01'[0.11}"11/[51 oﬁyqammnxcsl:

¢busnueckoe, SMOIMOHATIBHO-IICUX0JIOTHYECKOE, COLIUAIBHOE 0JIaromnoIydre 00yJaromuxcs B )KU3HH
00pa3oBaTeJIbHON OpraHu3alyy, OLYIEHHE AeThbMH O€30IIaCHOCTH M IICUX0JIOTUYECKOro KoM(popTa,
MH(POPMAIMOHHOM 0€30MacCHOCTH.

MeTtanpeaMeTHbIe pe3yJabTaThI

MetanpeaMeTHble pe3ynbTaTbl 0OCBOEHUSI OCHOBHOM 00pa30oBaTeIbHON IPOrpaMMBbl IIPEICTABICHbI
TpeMs TPYIIIaMU YHUBEPCAIbHBIX yueOHbIX neicTBuil (YVY ).

1. PerynssTuBHBIC yHUBepcaibHble yueOHbIE 1eHCTBUSA
Yyauuiicsa HAyYuTCA:

CaMOCTOSITEILHO OTIPENIETIATH 1EJH, 3a7aBaTh MapaMeTPbl U KPUTEPHUH, 0 KOTOPHIM MOYKHO
OTIPENIETTUTh, YTO 11eJIh JIOCTUTHYTA;

OLICHMWBATh BO3MOKHBIC ITOCIICACTBHUA JOCTHIXXCHHUA MIOCTaBJICHHOM OeJIn B ACATCIbHOCTH, COOCTBEHHOM
KHU3HU U )KU3HU OKPYKAOIINX HIO)Ieﬁ, OCHOBBIBAsICh Ha C006pa}KeHI/I$IX OTUKH U MOPaAJIA;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 331Ul B 00pa30BaTEIIbHON JEATENHFHOCTH U )KU3HEHHBIX
CUTYyalusX;

OILICHUBATh PECYPCHI, B TOM YHCJIE BPEMs U APyrue HeMaTepHallbHbIe pecypchl, HEOOXOAUMBIE AJIs
JOCTHKEHHSI TIOCTaBJICHHOM 11eTH;

BBI6I/IpaTI> IMyTb JOCTHXKCHUSA LECJIH, IIIAHUPOBATE PCHICHUC ITOCTABJICHHBIX 3aJa4, OIITUMHU3UPY
MaTCpHUAJIbHBIC © HCMATCPHUAJIbHBIC 3aTPAThI;

OpraHu30BbIBATh A((EKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIsl TOCTHKEHUSI TOCTABIICHHON
LeNH;

COTIOCTABJIATH MMOJTYYEHHBIN pe3yabTaT AeATEIbHOCTHU C MOCTaBICHHOM 3apaHee Leblo.
2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBHS
Yuyammiics HAyYHTCS:

HCKAaTh U HaAXOJHUTb O606H.I€HHBI€ CII0COOBI peuiceHus 3a1a4, B TOM YUCIIC, OCYLICCTBJIATD pa3BepHYTBIﬁ
I/IH(bOpMaI_[I/IOHHHﬁ IIOHUCK M CTaBUTH HA €I'0 OCHOBC HOBBIC (y‘IC6HBIe u HOSHaBaTeHBHHC) 3aJa4u,

KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATh HHPOPMALIMIO C pa3HBIX MMO3UIMNA, pacrno3HaBaTh U
(buKCHUpPOBaTH MPOTUBOPEUUS B MH(OPMAIIMOHHBIX UCTOYHUKAX;

HCIIOJIb30BATH PA3JIMYHBIC MOJCIIbHO-CXCMATUYCCKUEC CPCACTBA IJIAA TPCACTABICHUA CYILICCTBCHHBIX
CBs3EH U OTHOIJ_ICHI/II\/’I, a TaKXC HpOTHBOpC‘leI, BBISIBJICHHBIX B I/IH(i)OpMaLII/IOHHBIX HCTOYHHKAX,

HaxXOJUTh U ITPUBOJUTH KPUTUUCCKUC aPT'YMCHTLI B OTHOILICHHU N JIEeNCTBUI U Cy)K,[[CHI/Iﬁ APyroro;
CIIOKOMHO U Pa3yMHO OTHOCUTBHCA K KPUTHYCCKHUM 3aMCUYAHUSAM B OTHOILICHHUU COOCTBEHHOT'O
CYXKACHHA, paCCMAaTPpUBATh UX KaK PECypcC COOCTBEHHOTO Pa3BUTHA;



BBIXOJUTH 3a pAMKH y4EOHOTO IIPEIMETA U OCYIIECTBIISTH LIEJIEHANPABICHHBIN IIOUCK BO3MOKHOCTEN
JUIsL IAPOKOTO MEPEHOCa CPEACTB U CIIOCOO0B ACHCTBHS;

BBICTPaMBaTh MHANBUAYAIHHYIO 00pPa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAsE OTPAHUYCHHUS CO CTOPOHBI
JIPYI'MX YY4aCTHUKOB U PECYpPCHBIE OTPaHUYCHHS;

MEHSTh U YACPKUBATh PA3HBIE IO3UIIUH B IIO3HABATEIIBHOMN JAEATEIBHOCTH.
3. KomMMyHHKaTHBHbIE YHUBepCAJIbHbIE YUeOHbIe JeiicTBUSA
Y4yauuiica HAyYUTCA:

OCYILECTBIISTH JCTIOBYI0O KOMMYHHKAITHIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMH (KaK BHYTPH
00pa3zoBaTeIbHON OpraHU3aIllK, TaK U 3a €€ Mpe/eaMu), MoJ0UPaTh MapTHEPOB JIJIs ACIOBOM
KOMMYHHKAITIH UCXOJIS U3 COOOPAKEHUH pe3yIbTATUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX
CHUMIIATHH;

IIPU OCYIIECTBIIEHUHU T'PYNIIOBOM pabOThl OBITh KaK PyKOBOJUTENIEM, TaK U YICHOM KOMaH bl B pa3HbIX
pouisx (reHeparop uaen, KpUTHK, UCTIOTHUTENb, BHICTYHAIOIINH, SKCIIEpT U T.1.);

KOOPJAMHHUPOBATH U BBITIOTHATH pa0OTY B YCIOBHSIX PEATBHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO
B3aMMOICHCTBHS,

Pa3BEPHYTO, JJIOTUYHO U TOYHO U3JIaraTb CBOIO TOUKY 3pCHUA C UCIIOJIb30BaAHUEM aZICKBATHBIX (yCTHBIX
n l'II/ICI)MeHHI)IX) SA3BIKOBBIX CPEACTB,

pacrno3HaBaTh KOH(OIUKTOTCHHBIC CUTYAIMH M TIPEI0 TBpaIaTh KOHMIUKTHI 0 UX aKTUBHOU (Da3bl,
BBICTPAMBATh JICTIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHKAITHIO, H30eTast TMYHOCTHBIX OLICHOYHBIX
CY)KJICHUH.

IIpenmeTHbIe pe3yibTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM NMPOrPaMMbl CPeIHEro o0uero
o0pa3oBaHus

10 kaace
Yyammiics HAyYUThCA:
pacKpbIBaTh Ha MpUMeEpax MOJOKEHUS TEOPUU XuMuieckoro crpoenuss A.M. byrneposa;

O0OBACHATH IMPHUYKUHBI MHOFOO6pa3I/I$I BCIIICCTB HA OCHOBC O6H_[I/IX HpeI[CTaBJICHI/Iﬁ 00 UX cocTaBe U
CTPOCHHU;

IIPUMCHATL IIpaBHJIa cCHCTEMaTHYECKOM MCH(ﬂYHapOI[HOﬁ HOMCHKIJIATYPbI KaK CPEACTBA PA3JIMYCHUS U
I/I,Z[GHTI/ICI)I/IKaI_[I/II/I BCHICCTB 110 UX COCTaBy U CTPOCHUIO,

COCTaBIISATh MOJIEKYISIPHBIE U CTPYKTYpHBIE (DOPMYIIbI OPraHUYECKUX BEIIECTB KaK HOCUTENEH
nH(OpPMAIIUU O CTPOCHUU BEIIECTBA, €r0 CBOWCTBAX U MPUHA/IICKHOCTH K OMPEIETICHHOMY KJIaccy
COCJIMHEHUH;

XapaKTCpU30BaTh OPraHUICCKUEC BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOIZCTBB.M, YCTaHABJIMBATb
MNPUYNHHO-CJICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XapPaKTCPHUCTUKAMU BCIICCTBA,



IMPUBOJUTH IMIPUMCEPBI XUMHUYCCKHUX peaKHI/Iﬁ, PACKPBIBAIOIIUX XAPAKTCPHBIC CBOICTBA TUITUYHBIX
MPEJICTAaBUTENICH KIIACCOB OPTaHUYECKHX BEIIECTB C IEIbI0 UX UACHTHU(DHUKAIINYN U 00BICHEHUS
001acTH IPUMEHEHHUS,;

IIPOrHO3UPOBATh BO3MOYKHOCTb ITPOTEKAHNS XUMUYECKUX PEAKIIUI HA OCHOBE 3HAHUM O THUIIAX
XMUMHMUYECKOH CBSI3U B MOJIEKYJIaX PEAr€HTOB U UX PEAKLIMOHHOM CIIOCOOHOCTH;

HCII0JIb30BATh 3HAHHUA O COCTAaBC, CTPOCHHUU U XUMUYCCKHUX CBOMCTBax BCIICCTB IJId 0e30I1acHOro
IMPUMCHCHUS B HpaKTHIIGCKOfI JACATCIIBHOCTH,

IIPUBOJIUTH IPUMEPBI IPAKTUUECKOTO UCIOIb30BaHMs IPOJAYKTOB epepabOTKU HEPTU U IPUPOIHOTO
ra3a, BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/If/'I (HOJH/IE)TI/IJIGH&, CHHTCTHYCCKOI'O KayuyKa, al€TaTHOI'o
BOJIOKHA);

IMPOBOAWTE OIIBITHI IO PACIIO3HABAHWIO OPTraHNMYCCKUX BEIICCTB: INIMILICPHUHA, YKCYCHOﬁ KHUCJIOTHI,
HCIIPCACIIbHBIX ) KUPOB, I'NTIOKO3bI, Kpaxmalia, OCJIKOB — B COCTaBE MUIICBBIX IMTPOAYKTOB U
KOCMCTHUYCCKUX CPCICTB,

MIPOBOJUTH PACUEThl HA HAX0XK/IEHNE MOJIEKYJISIPHOM (OPMYIIBI yTriieBO0pOIa MO MPOAYKTaM
CTOpaHUsI U MO €r0 OTHOCUTENIBHOM IMJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €T0
COCTaB;

BIIQJIETh TIpaBUJIaMHU O€30TIaCHOTO OOPAIECHHS C €IKUMH, TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMH,
cpencTBaMu OBITOBON XUMHH;

OCYIIECTBIISITH MIOUCK XUMHUECKOW HH(POPMAIINY 110 Ha3BaHHUSM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM
(dhopmyam BEIIECTB;

KPUTHYECKH OLEHUBATh U HHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIHUIO, COACPKAILYIOCS B
COOOILIEHUAX CPeACTB MaccoBoM nHpopmanuu, pecypcax HTepHeTa, HAy4YHO-TIOMYJSPHBIX CTAThAX C
TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJISAX BBISBICHUS OIIMOOUHBIX CY:KICHUHN U
(dbopMupoBaHUsi COOCTBEHHOI MO3UIINY;

IpCACTABIATE IIYTHU PCIICHUSA rI00aIbHBIX npo6neM, CTOAIUX MEPE UETIOBECUCCTBOM:
OKOJOI'MYCCKHUX, SHEPIrCTUUCCKUX, CBIPEBLIX, U POJIb XUMHUHU B PCIICHUHN 3TUX npo6neM.

Ylmmm"tc;l nojiyuum 603MONCHOCHIb HAYHUMbCA:

uuniocmpupoeanib Ha npumepax CnanoejJerue u 360J1H04yuUIo opeaHuquKod XUMUU KAK HAYKU HA
PA3TUHYHBIX UCMOPUUECKUX dmandx ee pa3eumus,

UCNONIL306AMb MemoObl HAYYHO2O0 NO3HAHUA npU 6bINOJIHEHUU NPOEKMO8 My’~l€6H0'
Uccne008amenbCKux 3a0ay no U3y4yeHuro ceodcme, cnocoboe NOJIYYeHUA U pacno3Hasarusl
OpcaHUu4YeCcKux eewecme,

ycmanaenaueanb ceEHEMUUECKYIO C6A3b Me:)fcdy Kuaccamu opeanuvyeckKux eewecnte 07151 060CHOBAHUA
I’lpMHL!MI’lMCZJZbHOZZ BO3MOINCHOCMU NOIYYEHUA OPSAHUYECKUX coeounenutl 3a0aHH020 COCMasa u
CMpOEHUA,;

11 kaacce
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BLIHyCKHHK HA 02a30BOM YPOBHE€ HAYUHUTCH:

pacKpeIBaTh Ha MPUMEPax poJib XUMUH B (POPMUPOBAHUM COBPEMEHHOM HAYyYHOH KapTHHBI MUpa U B
IIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA,

ACMOHCTPUPOBATH HA MIPUMEPAX B3AUMOCBA3b MCIKAY XUMHEH B APpYrumMu CCTCCTBCHHBIMH HAYKaMU;

noHuMaTh pusmueckuii cmeich [leproanyeckoro 3akona .M. MeHnneneeBa u Ha €ro OCHOBE
00BACHATH 3aBUCUMOCTE CBOMICTB XMMHUYECKHUX DJIEMEHTOB U O6pa3OBaHHI)IX MU BEIUIECTB OT
AJIEKTPOHHOTO CTPOEHUS ATOMOB;

OOBSICHATH TPUIMHBI MHOTOOOPAa3Hsi BEIECTB HA OCHOBE OOIIMX MPECTABICHUN 00 X COCTaBe U
CTPOCHUH;

MIPOrHO3UPOBATh BO3MOYKHOCTH MTPOTEKAHUS XUMUYECKUX PEaKIUii Ha OCHOBE 3HAHUM O THUIIAX
XMMHMUYECKOH CBSI3U B MOJIEKYJIaX PEAareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

HCII0JIB30BATh 3HAHUA O COCTAaBE, CTPOCHHUU U XUMUUYCCKUX CBOMCTBAxX BCIICCTB IJId 0e30macHOTO
IMIPUMCHCHUS B HpaKTquCKOﬁ JACATCIIBHOCTH,

BJIAZICTH IIpaBUJIaMU U IIpUEMaMun 0e301acHoOI pa6OTBI C XUMUYCCKNMU BCIIICCTBAMHU U .]'Ia60paTOpHBIM
000pyI0BaHUEM;

YCTaHABIWBATh 3aBUCHMOCTb CKOPOCTH XUMHUUYECKOU PEAKIIMHA U CMEIEHUS] XUMUYECKOTO PAaBHOBECHS
OT pa3INYHBIX (PAKTOPOB C LIEJIbIO ONPEICICHUS ONTUMAIBHBIX YCIOBUM MPOTEKAHUS XUMHUECKUX
MIPOLIECCOB;

MIPUBOIUTH MPUMEPHI THIIPOJIN3a COJICH B MOBCEAHEBHOM )KM3HH UEIOBEKA,

MIPUBOJIUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUI B IPUPO/IE, TPOU3BOICTBEHHBIX
rpoleccax u )KU3HEAEATeIbHOCTH OPraHU3MOB;

IIPHUBOJUTH IMIPUMEPBI XUMHUYECCKHUX peaKHHﬁ, PaCKPbIBAOIIUX O6I_HI/IC XAMHYECKHE CBOMICTBA IIPOCTBIX
BCIICCTB — MCTAJIJIOB U HEMCTAJIJIOB,

MIPOBOJIUTH PACUEThl HA HAX0XK/IEHUE MOJIEKYISIPHOM (HOpPMYIIbI YIIIeBOAOPOIa O MPOIYKTaM
CTOpaHUs U MO €0 OTHOCUTENILHOM MIIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOIAIINX B €ro
COCTaB;

BJIAACTD IIPpaBUJIaMHA 0e3omacHOro 06pameHI/151 C CIKMMH, TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMU,
cpeacTBaMu OBITOBOM XHUMHH,

OCYILIECTBIISTh IOUCK XUMUYECKOW NH(OPMAIINU 10 Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
(dbopmMynaM BeUIECTB;

KPUTHYECKH OLIEHUBATh M HHTEPIPETHPOBATh XUMUYECKYIO MH(OPMALIUIO, COJIepKaIylOCs B
COOOLIEHUAX CPEJICTB MaccoBOM MH(opMaruy, pecypcax MHTepHeTa, Hay4HO-IIOMYJSPHBIX CTAaThAX C
TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU

KOPPCKTHOCTHU B LCJIAX BBIABJICHUA OIINOOYHBIX CY)KJICHI/Iﬁ n (I)OpMHpOBaHI/I}I COOCTBEHHOM TIO3UIINH,

NpEACTaBJIATH IIYTU PCIICHUA r100aIbHBIX HpO6J'IeM, CTOAIUX NEpe UCIIOBCUCCTBOM:
9KOJIOTHYCCKUX, SHCPIrCTUUCCKUX, CBIPLCBBIX, U POJIb XMMUHU B PCIICHUHN 3TUX HpOGHeM.
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Bbll’lyCKHuK Ha 6azoeom Yypoene nojiyuum 603MOMHCHOCHIb HAYUUMDBCA:

00vACHAMb NPUPOOY U CHOCODBL 0OOPA30BAHU XUMUYECKOU CBA3U. KOBALEHMHOU (NOAAPHOL,
HEeNoAAPHOL), UOHHOU, MEMANIUYECKOU, B000POOHOU — C Yelblo ONPeOesleHUsl XUMUYECKOU
AKMUBHOCTU 8EUJeCM8;

VCMAHABIUBAMb 83AUMOCEA3U MeAHCOY hakmamu u meopueu, NPUYUHOU U C1e0Cmeuem npu aHalu3e
NPOOIEMHBIX CUMYayUlli U 060CHOBAHUU NPUHUMAEMBIX PEUEHUll HA OCHOB8E XUMUYECKUX 3HAHUIL.

Conepxanue yuedHoro kypca «Xumus». 10 kiaacc. ba3oBblii ypoBeHb.

Beenenne
[losiBIIEHME M pa3BUTHE OPTAHMYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckon xumuu. Mecto u
3HAQ4YECHHE OPTAaHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

Tema 1. Crpoenne u kjaaccupukanus OPraHNYecKux coenHeHnil. Peakuum B oprannyeckou
XUMHH

XHUMHUYECKOE CTPOCHHUE KAK MOPSAJOK COEUHEHHS] aTOMOB B MOJIEKYJI€ COTJIACHO UX BAJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHUS OpraHndyeckux coenunenui A.M. byrneposa.
VYraepoaHblil CKEIET OPraHuYecKO MOJIEKYIbl. KpaTHOCTh XUMUYECKOU CBSA3U. 3aBUCUMOCThH CBOMCTB
BEIIECTB OT XUMHUUYECKOTO CTpoeHUs Mosiekyil. 3omepus u nuzomepsl. [louaTue o GyHKIIMOHATBHOM
rpymne. [IpuHiune! kiaccudukanuy opranndeckux coenuHeHuil. CucremMatuyeckas MeXIyHapoIHas
HOMEHKJIaTypa U IPUHLUIIEI 00pa30BaHus HA3BaHUN OPraHUYECKUX COeAUHEHUN. THUITbI XUMHUYECKUX
peaKkuuii B OPraHM4eCcKOM XUMHUH.

Tema 2. ¥YrieBoaopoabl H UX NPUPOAHBbIE HCTOYHUKH

Xumus v 3HepreTuka. [IpupoHbie ICTOYHUKH YTI1€BOI0POI0B. [IpupoaHbIi U TOMYTHBIN HEDTIHON
ras3bl, UX cOCTaB M ucmosb3oBanue. CocraB Hedtu u ee nepepadorka. Hedrenpoaykrel. OxTaHoBoe
yucio 6ensuna. OxpaHa okpyxaromieit cpeapl npu HedrenepepadboTke U TPaHCIOPTUPOBKE
He(dTEenpoIyKTOB. AJIbTepHATUBHBIE UCTOYHUKU SHEPTUU.

Ankanbsl. CTpoeHre MOJIeKybl MeTaHa. ['omonorudeckuii psij ankanoB. ['omosoru. Homenkiarypa.
W3omepust yraepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHS (PU3UUECKUX CBOMCTB. XUMUYECKUE
CBOICTBa (Ha MpUMepe METaHa U 3TaHa): peakluu 3aMelIeHus (TaloreHUPOBaHKE), IETUAPUPOBAHUS
KaK crocoObl MOTY4YeHUs BaKHEHIINX COCTUHEHHI B OpraHM4eckoM cuHTe3e. ['opeHre MeTtaHna Kak
OJIMH U3 OCHOBHBIX UICTOYHHKOB TEIJIa B MPOMBIIIIIEHHOCTU U ObITY. HaxoxeHue B mpupoje u
MpUMEHEeHHe ankaHoB. [loHsATHE 0 UKII0aIKaHaX.

AJIKEHBI. CTpOCHI/Ie MOJICKYJIbI 3THJICHA. TI'omonoruueckuit psAA AJIKCHOB. HOMeHKJ'IaTypa. I/I3OMepI/I$I
YIJIIEPOAHOI'0 CKEJICTA U MOJIOKCHUA KpaTHOﬁ CBA3H B MOJICKYIJIC. XHWMHUYECKHE CBOMCTBA (Ha IMpuMepe
3TI/IJ'IeHa)Z peaKkiu NpuCoOCINHCHUA (raJ’IOFeHI/IpOBaHI/Ie, TUAPHUPOBAHUEC, TUAPATA A,
FI/I,Z[pOFaJ'IOFeHI/IPOBaHI/IC) KaK CIoco0 TMOJIYYCHUSA (I)yHKI_[I/IOHaJ'IBHBIX IMPOU3BOAHLIX YI'JICBOAOPOOOB,
ropCHU. HOJ’II/IMCpI/ISaHI/I}I 9THUJICHA KaK OCHOBHOC HAIIPaBJICHUEC €T0 UCIIOJIb30BAHUA. Ilonuatunen kak
prr[HOTOHHa)KHHﬁ MPOAYKT XUMHUUYCCKOTO ITPOU3BOACTBA. HpI/IMCHCHI/IC O9THJICHA.

11



Ankanuensl u kayuykd. [TorsTre 00 ankaareHax Kak yriieBoJA0POAax ¢ ABYMsI IBOMHBIMH CBA3SIMU.
[Momumepu3anus quBuHmIA (Oyraguena-1,3) kak crnocod MoMydeHHs] CHHTETUYECKOTO KaydyKa.
HarypaneHb1il U cuHTETHYECKUI KaydyKu. Bynkanusanus kaydyka. Pe3una. [IpumeHnenne kaydyka u
pPE3UHBI.

Anxunsl. CTpoeHue MoJIeKyIIbl aieTuieHa. ['omonornueckuit psin ankuHos. Homenkiarypa.
H3oMepus yriepoIHOro CKeJieTa U MOJIOKEHU KPaTHOM CBSI3U B MOJIEKYJIe. XMMHUUYECKUE CBOMCTBA
(Ha mpuMepe aleTHIIeHa): peakluy IPUCOEANHEHNUS (TaJOreHUpOBaHUE, TMAPUPOBAHUE, THApATALMS,
THJIPOTAJIOTeHUPOBAHUE ) KaK CIIOCO0 MOTyUSHHSI TOJIMMEPOB M JPYTUX MOJIE3HBIX MTPOIYKTOB.
['opeHue aneTnneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU IS CBAPKU U PE3KU METaJLIOB.
[IpuMeHeHue aneTuieHa.

Apensl. beH3011 KaK IpeacTaBUTeNb apOMAaTHYECKUX YrIIeBOJ0PoA0B. CTpoeHHEe MOJIEKYIIbl OSH301a.
XUMHYECKHE CBOMCTBA: PEaKIMH 3aMelleHUs (TaJOreHUPOBaHUE) KaK Coco0 MOTyYEHHS] XUMUYECKUX
CpPE/CTB 3alIUTHl paCTEHUH, IPUCOCTMHEHNS (THAPUPOBAHNE) KaK JOKA3aTeIbCTBO HEMPEASIEHOTO
xapakrepa Oenzona. Peakuus ropenus. [Ipumenenue 6eHzona.

Tema 3. Kucisiopoacoaep:kamue opranndyeckue coeJMHHEHUs U UX MPUPOJIHbIE HCTOYHUKHU

Crnuptsl. Knaccuduxanus, HoMeHKIaTypa, H30Mepusi CIUPTOB. MeTaHoII U ATaHOJ Kak
MIPeICTaBUTENHN MPEAETbHBIX OJJHOATOMHBIX CIIUPTOB. XMMHUYECKHE CBONWCTBA (Ha IpUMepe MeTaHoIa
1 ATAHOJIA): B3aUMO/ICICTBHE C HATPUEM KaK CIOCO0 YCTAaHOBJICHUS HAIMYUS THIPOKCOTPYIIIIHI,
peaKnys ¢ TaJoreHoBOJOPOAAMHU KaK CIIOcO0 MOITy4eHUs! paCTBOPUTENEH, IeruapaTalys Kak crocoo
IIOJIy4eHUs dTHIIeHA. Peakius ropeHus: cnupTel Kak TOIUMBO. [IpuMeHeHne MeTaHoa U 9TaHoa.
DU3NO0JIOTUYECKOE JEHCTBUE METAHOIIA U 3TAHOJIA HA OPTaHNU3M Y€JIOBEKA. DTUJICHITIMKOIb U
[JIALEPUH KaK IPEICTABUTEINN IPEACIBHBIX MHOTOATOMHBIX CIIMPTOB. KaduecTBeHHas peakius Ha
MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHHE I PACIIO3HABAHUS INIMLEPUHA B COCTABE KOCMETUYECKUX
cpencts. IIpakTnueckoe NpUMEHEHUE STUIICHIVIMKOIIA U TIULCpUHA.

®enoi. CtpoeHue MoJieKyibl (heHoa. B3anMHOe BIHMsIHAE aTOMOB B MOJICKYJe (peHOJIA.
XUMHUYECKUE CBOMCTBA: B3aMMOJICHICTBHE C HATPUEM, THAPOKCUIOM HaTpus, OpoMoM. [IpumeHeHne
(denona.

Anwaerunbsl. Metananb ((popmanbaeru) v 3TaHaib (aleTanbAery/) Kak MpeacTaBuTeIn
MPeCIBHBIX albJeru0B. KauecTBeHHbIC peakiiy Ha KapOOHMIBHYIO TPYIITY (peakius «cepeOpssHOro
3epKajiay, B3auMoJieiicTBre ¢ ruapokcuoM menu (11) u ux npuMeHeHue 1jisi 0OHapyKEeHUs
MPeJICIbHBIX abJACTHOB B POMBIILICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTD albaeruioB. [IpumeneHue
(dbopMabaeruaa U aneTalbIerua.

KapOoHoBBIE KUCIOTHI. YKCYCHAs! KUCIIOTA KaK MPEJCTaBUTEIb MPEJEIbHBIX 0JHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. XMMHYECKHE CBOMCTBA (HA MPUMEPE YKCYCHOM KUCIIOTHI): PEAKIIUH C
MeTaJlJlaMi, OCHOBHBIMU OKCHJIaMHU, OCHOBAaHUSIMH U COJISIMU KaK MOATBEPKICHHUE CXOJCTBA C
HEOpPraHMYeCKUMH KucioTaMu. Peakius srepudukaiim Kak crnocod MojgydeHus CI0KHBIX 3(UPOB.
[Tpumenenue ykcycHolt kucnotsl. I[IpencraBienne o BeICHIMX KapOOHOBBIX KUCIIOTAX.

Crnoxuble 3¢pupbl 1 kupbl. ClI03KHBIE 3PUPBI KaK MPOAYKTHI B3aUMOJICHCTBHS KapOOHOBBIX KHCIIOT
co cnupTami. [IpumMeHeHne cnoXHbIX 3(PUPOB B MUIIEBOH U ap(IOMEpHOI MTPOMBIIUIEHHOCTH. JKHUpbI
KaK CJIOXHbIE 3()UPbI IIULEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U KUBOTHBIE JKUPBI,
UX cocTaB. Pacrio3HaBaHue pacTUTENBHBIX )KUPOB HA OCHOBAaHUM UX HENPEAEIBLHOTO XapaKTepa.
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[Tpumenenue xupoB. [ UAPOIN3 U OMBUICHUE JKUPOB KaK CIIOCO0 MPOMBIIIIICHHOTO MOTyYeHUS
COJIeH BBICIITUX KAPOOHOBBIX KUCIOT. MBUTA KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA MBLIA.

Yrnesoabl. Kiaccuukanus yriaeBonoB. HaxoxxaeHue yrieBoa0B B mpupoie. [ moko3a kak
anpaerugocnupt. bpoxenue rimoko3bl. Caxapo3sa. ['niposns caxapo3bl. Kpaxman u nemitonosa Kak
OMOJIOTHYECKHE TIOJIMMEPBl. XMMUYECKHE CBOMCTBA Kpaxmalia M IeJUTI0I03bI (THIPOIN3, Ka4eCTBeHHAS
peaknus ¢ #0JJ0M Ha KpaxMall U ee IPUMEHEHHE JIJIsl OOHApY)KEHUS Kpaxmaja B MPOIyKTaX MUTAHMUSA).
[Tpumenenne n OMOJIOTHYECKAs pOJIb YTIeBOI0B. [IoHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX HA IIPUMEpE
alleTaTHOT'O BOJIOKHA.

Tema 4. A30Tc0)1ep>lcaume COoeTHHEHHUS M MX HAXO0KIE€HHE B JKUBOM nmpupone

Awmunbl. [lepBuuHble, BTopuyHbIe, TpeTUUHbIE aMUHbI. Kitaccuukanys aMMHOB 1O THITY
YTJIEBOJIOPOTHOTO pajivKalia U YUCITy aMUHOTPYII B MoJiekyse. du3nueckre CBOMCTBAa aMUHOB.
AMUHBI KaK OpPraHn4cCKUC OCHOBAHHUA: pCAKIINH C BO)IOI\/JI, KHUCJIIOTaAMHU. PeaKHI/IH TOopCHU. AHI/IJ'II/IH KaK
MMpEACTAaBUTCIIb APOMATHUYCCKNX aMHUHOB. CTpOGHI/Ie AHUJINHA. HpI/I‘-II/IHI)I OCJ'Ia6J'IeHI/I$I OCHOBHBIX
CBOMCTB aHWJIMHA B CpaBHCHHHU C aMUHaMU IIPEACIBHOIO psjaa. XUMHYECKHE CBOMCTBA aHUJINHA:
B3aMMOJICHCTBUE C KUCIOTaMHU, OPOMHOM BOJIOH, OKHCIICHHE.

AMUHOKHUCITOTHI U Oenkn. COCTaB M HOMEHKIIATypa. AMHHOKHCIIOTHI Kak aM(oTepHbIe
oprannueckue coenuuenus. [lentuaHas cBs3b. bruoslornyeckoe 3HaUeHUE 0.-aMHHOKHCIOT. O0nmacTu
MIPUMEHCHHSI aMIHOKHUCIIOT. bellku kak npupo tHbie OromouMepsl. COCTaB B CTPOCHUE OSITKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: THAPOIH3, NeHaTypamus. OOHapykeHHe OTKOB MPU MTOMOIIH
KadeCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBpamenns 6enkoB mumm B opranusMe. bronornyeckue
GbyHKIIUM OEITKOB.

Tema 5. buHoJ0rHYecKH aKTUBHbIE OPraHUYeCKUe CoeTMHEHM I

Xumus 1 370poBbe. JIekapcTBa, (hepMeHThbI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIbI. [IpoOiieMsbl,
CBSI3aHHBIE C MPUMEHEHHEM JICKApCTBEHHBIX IIpenapaToB. BpeaHbie mpuBbIUKH U (DaKTOPHI,
paspyliarmIme 310poBbe (KypeHue, ynoTpedaeHue aaKorois, HapKkoMaHus). ParmonaibHOE TUTaHUE.
[Tumessie no6aBku. OCHOBEI TAIIEBON XUMUU.

Tema 6. Xumusi B noBceHeBHOM KM3HHU. UCKyCCTBEHHBbIC U CHHTETHYECKHE MOJIUMEPbI

XuUMHS B IOBCEAHEBHOM sku3HU. Mororiue u ynuctsnme cpeacrtsa. Cpencrsa 00pbObI ¢ OBITOBBIMU
HAaCEKOMBIMH: PETICIUICHTBI, MHCEKTUIMIbI. Cpe/icTBa JIMYHOW TMTHEHBI U KOocMeTHKU. [IpaBuia
0e30macHO# pabOThI C €IKUMH, TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMU OBITOBON XUMHH.

XuMus B CTPOUTCIILCTBEC. ]_[eMeHT. beromn. HO,Z[60p OIITUMAJIBHBIX CTPOUTCIIbHBIX MATCPUAJIOB B
HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA.

Coaepixkanue yuyeOHoro kypca «Xumus». 11 kinacc. bazoBblii ypoBeHb.

XHUMHS U KH3Hb. 2 4.

Hayunbie metonpl mo3HaHus B XuMuu. VMcTounuku xumuueckoi nupopmanuu. [louck mHbopManuu
M0 Ha3BaHUSAM, HWJEHTHUPUKATOpAM, CTPYKTYpHbIM (dopmynam. MoaenupoBaHue XUMUYECKHX
MPOLIECCOB U SIBJICHUI, XUMUYECKUM aHAJIU3 U CUHTE3 KaK METO/Ibl HAYYHOTO TTO3HAHMUSI.
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TeopeTruyeckne 0CHOBbI XMMHH.

Ctpoenue BemecTBa. 4 4.

CoBpemMeHHasT MOJeNlb CTPOSHHUS aToMa. OJEKTpOHHas KoHdurypamus atoma. OCHOBHOE U
BO30Y)K/ICHHBIC COCTOSIHUSI aroMOB. Kiaccudukamus XHUMUYECKHUX JJIEMEHTOB (S-, P-, O-31eMeHTHI).
Oco0OeHHOCTH CTPOCHHS DHEPreTUUECKUX ypoBHEH aTtomoB d-ameMeHToB. [lepmoamueckas cucrema
xuMuueckux snemeHtoB [[.M. MenneneeBa. ®dusnueckuit cmbica llepumoanueckoro 3axona [I.U.
MenpneneeBa. [IpyunHbl 1 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB M HUX COCJAMHEHUN IO
MepuoJaM M TpyImaM. DJIEKTPOHHAs MPUPOIa XUMUUYECKOU CBSI3U. DJIEKTPOOTPULIATEILHOCTh. Buib
XUMUYECKON CBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOAHAs) W MEXaHU3MBI €€
oOpa3zoBanus. Kpucrammmdaeckue u aMmopQHbie BemecTBa. TUIBI KPUCTAIUTHYSCKUAX PEIICTOK (aTOMHaS,
MOJICKYJISIpHAsI, MOHHAs, METAJUTMYECKas). 3aBUCUMOCTh (PM3WYCCKHX CBOWCTB BEIIECTBA OT THIIA
KpUCTaJUTHYeCKOM pemeTku. [I[puurmHbl MHOTOOOpa3us BEIECTB.

XuMnuyeckue peakuuu. 9 4.

['omorennsie U rereporeHHble peakiuu. CKOPOCTh peaklMM, €€ 3aBUCHUMOCTb OT Pa3IuYHBIX
(hakTOpOB: IPUPOJIBI PEATHPYIOMINX BEIIECTB, KOHIICHTPAIIMN PEarupyrolIuX BEIIECTB, TEMIIEPATYPHI,
IJIOMIAIA PEAKIIMOHHOM TOBEPXHOCTH, HAMYUs KaTaiau3aropa. Posibp kaTanu3aTopoB B MpUpOjE U
MIPOMBIIIJIEHHOM MPOou3BOACTBE. OOpaTUMOCTh peakiuii. XMMHUYECKOe PAaBHOBECHE M €r0 CMEIIECHUE
MOJ] ACCTBUEM Pa3IMYHBIX (DAaKTOPOB (KOHIIEHTPAIIUS PEareHTOB WM MPOIYKTOB PEaKIIUH, IaBJICHNUE,
TeMmreparypa) JUis CO3[aHWs ONTHUMAIBHBIX YCIOBHUH MPOTEKAHUS XUMHUYECKUX MPOIECCOB.
Hucnepcusie cuctembl. [lonstne o kowmowmax (3omm, renu). MctuHHBIE pacTBOpbhl. Peakmuu B
pacTtBopax »yeKTpoiauToB. pH pactBopa Kak mMokaszaTeiab KHUCIOTHOCTH cpeabl. ['maposns coliei.
3HavYeHWE THPOJM3a B OMOJOTHYECKUX OOMEHHBIX mporeccax. OKUCTUTETHHO-BOCCTAHOBUTEIHHBIC
peakIuu B IPUPOJIE, MPOU3BOICTBEHHBIX MPOIECCaX U KU3HEACITEILHOCTH OPTraHU3MOB.

BemecrBa u ux cBoiicTpa. 16 u.

OKHCAUTENbHO-BOCCTAHOBUTEbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB TJIABHBIX U
MOOOYHBIX MOATPYIIT (ME/b, JKEJIe30) U HEMETAIOB: BOJIOPOA, KHUCJIOPO/Ia, TaJIOTeHOB, CEPHI, a30Ta,
dbocdopa, yriaepona, kpemHusi. Koppo3us MeTayuioB: BHIBI KOPPO3UH, CIIOCOOBI 3aIllIUTHl METAIOB OT
KOPPO3UHU. DIEKTPOINU3 pacTBOPOB U paciuiaBoB. [IpuMeHeHne 31eKTpoan3a B IPOMBIIIIIEHHOCTH.

XuMHS U ceIbCKOe X03.1iicTBO. 1.

MunepanbHble U oprannueckue yaoopenus. CpeacTBa 3alluThl pacTeHUH.

XuMHUS 4 IHepreTuka. 1 u.

[IpupoaHble NCTOYHUKHU YIIIeBOIOpoAOB. [Iprpoanblil 1 NOMyTHBIN HEDTIHOM ra3pl, UX COCTaB
u ucnojib3oBanue. CoctaB HedTu U ee nepepadorka. Hedrenpoaykrel. OKTaHOBOE YMCIO OCH3MHA.
Oxpana okpyxarwmieil cpensl npu HedrenepepaboTke U TPAHCHOPTUPOBKE HEPTEHPOAYKTOB.
AnbTepHaTHUBHBIC HCTOUHUKU SHEPTUH.

Xumus u 3Kogorus. 1 4.

XUMHYECKOe 3arpsi3sHEHHE OKpyKaroled cpeabl U ero mocneactBus. Oxpana runapocdepsl,
MOYBbI, aTMOC(EPHI, PIOPHI U (PayHBI OT XUMUYECKOTO 3arPSI3HEHHSL.

TemaTu4eckoe IIAHUPOBAHUE
10 kiacce

Ne Tema ypoxka Kon-Bo
n/n ypoka

Pasznen |. «<BBegenue» - 1 yac

1 | Beoauslit uactpykTax no Th. IlosBneHue u pa3BUTHE OPraHUYEeCKON XMMHUU Kak 1
Hayku. [Ipeamer opranndeckoit XuMun. MecTo ¥ 3Ha4eHHE OPraHU4eCKOU XUMUHU
B CHCTEME €CTECTBEHHBIX HayK.

Pa3nen Il. «Ctpoenne u knmaccudukaius OpraHMuecKux CoeIMHEeHU. Peakiuu B opranndeckoi
XUMHH» - 5 4acoB
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XHUMHYECKOE CTPOEHUE KaK MOPSIOK COEMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO
uX BajleHTHOCTU. OCHOBHBIE MOJI0KEHHSI TEOPUU XUMUYECKOTO CTPOEHUS
oprannyeckux coenunennit A.M. bytiepoBa. YriepoaHblid CKeJleT OpraHuyecKon
MOJIEKYJIbl. KpaTHOCTh XUMHUYECKOU CBSI3H.

3aBUCUMOCTb CBOICTB BEIIECTB OT XMMHUYECKOIO CTPOEHUS MoJsieKyl. M3omepus u
n3oMepsl. BxogHas kKoHTpoJbHAs padoTa.

Pabora Hag ommbOkamu. [TonsaTre o QyHKIMOHANBHO rpymie. [IpuHIUIIEL
KJIaccu(pUKaIMK OPraHMYeCKUX coeanHeHni. CucreMaTiaecKkass MeX I yHapoTHast
HOMEHKJIATYypa ¥ MPUHIMITEI 00pa30BaHMs HA3BAHWH OPraHMYECKUX COCAMHEHUH.

Turbel XMMHYECKUX peakLuid B Opranndecko xumuun. HaxoxneHnue
MOJIEKYJISIPHOI (POpMYsIbl OPraHMUECKOI0 BEIIECTBA 110 €r0 IJIOTHOCTH U
MAaCCOBBIM JI0JIIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, MJIX 10 IPOLYKTaM
CTOpaHHs.

O06o01eHre U cucTeMaTu3alus 3HaHH.
JI.O. KauecTBeHHOE OMpe/IeieHIe YTIIepo/aa, BOJIOPOa U XJI0pa B OPraHUYECKUX
BEIleCTBAX.

Paznea |ll. «YrneBonoponpl v ux NpupoAHbIE HCTOYHUKWY - 8 4acOB

Xumus U 3Hepretuka. [IpuposHble MCTOYHUKM yriIeBOXOPOJOB. lIpupoansiii u
MOMYTHBIM He(TAHOM ra3pl, UX cOCTaB M Hucrnoib3oBaHue. CoctaB HepTH U ee
nepepadotka. Hegrenpoaykrel. OkTaHoBoe uncio 6eH3nHa. OXpaHa OKpyKaromiei
cpensl mpu  HedremepepabOTKe U TPaHCHOPTUPOBKE  HE(TEIPOIYKTOB.
AnbTepHaTHUBHBIE HCTOUHUKU SHEPTUH.

Ankansl. CTpoeHHEe MOJIEKYIIbI MeTaHa. ['oMosiornyeckuii psj ankanos. ['omosory.
Howmenknarypa. M3omepus yriaepoaHoro ckenera. 3aKkOHOMEPHOCTH U3MEHEHUS
(bM3UYECKUX CBOMCTB. XMMUYECKHE CBOMCTBA (HAa MPUMEPE METaHa U dTaHa):
peaKIyy 3aMeIIeHUs (TAIOTeHUPOBAHHKE), IETUIPUPOBAHUS KaK CTI0COObI
MOJIy4CHHS] BAKHEHIIINX COEMHEHHUI B OpraHnueckoM cuHTe3e. ['openue merana
KaK OJIMH U3 OCHOBHBIX HCTOYHHMKOB TEIlIa B IPOMBIIIJIEHHOCTH U OBITY.
Haxoxnenue B mpupoae u npumeHenne akaHoB. JI.O. KoncrpynpoBanue
IapOCTEPKHEBBIX MOJIENIel MOJIEKYJl OpraHn4ecKkux BemiecTs. [lonsTue o
[UKIIOAJIKAHAX.

Ankenbl. CTpoeHHE MOJIEKYJIbI ATUJIEHA. ['OMOJIOrHYecKuil psij] aIKEHOB.
Homenknarypa. M3omepust yriiepoJHOTo CKeleTa U MOJI0KEHUS KPaTHON CBSI3U B
MOJIeKyJie. XUMHYECKHE CBOMCTBA (HA MPUMEPE dTUIICHA): PEeaKIIUU
MpUCOEAMHEHUS (TaJOTeHUPOBaHUE, THAPUPOBAHUE, THIpATALIHS,
TUAPOTATOTCHUPOBAHKE) KaK CrIOCO0 MOoJTydeHUs (GyHKITMOHATBHBIX TPOU3BOHBIX
yIIeBOAOPOAOB, TopeHus. [lonumepusaus 3TuieHa Kak OCHOBHOE HalpaBlieHUE
€ro Ucrnoap30BaHusl. [loaMATUIIEH KaK KPYITHOTOHHAXKHBIN MPOJAYKT XUMUYECKOTO
npou3BoIicTBa. [[puMeHeHue sTuicHa.

JI.O. IosyueHue 3TuieHa U U3y4€HUE €ro CBOMCTB.

10

Auikanuensl u kayuykd. [ToHsTHE 00 anKajueHax KaK yriieBOJI0poIax ¢ ABYMsI
nBoitHBIMU cBs3siMH. [Tonumepusanus nuBunuia (Oyraauena-1,3) kak cnoco6
MOJIy4eHUsI CHHTETHUECKOTO Kayuyka. HarypanbHbIl U CHHTETHUECKUN KaydyKH.
Bynkanu3anus kayuyka. Pesuna. [IlpuMenenue kaydyka u pe3uHbl.

11

AJIKUHBI. CTpOCHI/Ie MOJICKYJIBI alICTHUJICHA. T'omonorunyeckuii pAa aJIKUHOB.
HOMGHKJ'IaTypa. I/I30Mep1/151 YHIIEPpOAHOT'O CKEJICTA U MMOJIOKCHUSA KpaTHOﬁ CBsA3U B
MOJICKYIJIC. XHWMHUYECKHE CBOMCTBA (Ha Impumepe aueTI/meHa): peaknuu
MMPpUCOCANHCHU A (FaHOFeHI/IPOBaHI/Ie, TUAPHUPOBAHUC, TUApaTAlN,
FI/I,Z[pOFaJlOFCHI/IPOBaHI/IC) Kak Croco0 MOJIYYCHUA IMMOJIMMEPOB U APYIr'UX MOJIC3HBIX
IPOAYKTOB. FOpCHI/IC AlCTUJICHA KaK UCTOYHHK BBICOKOTCMIICPATYPHOT'O IIJIAMCHU
UL CBAPKH U PC3KU MCTAJIJIOB. HpI/IMCHCHI/IC allCTUJICHA.

12

ApeHLI. benzon kak MNpEACTAaBUTCIIb ApOMATHYCCKUX YTJICBOAOPOI0B. CTpOCHI/IC
MOJICKYJIbI OceH30J1a. XMMHUYECKHE CBOMCTBA: PCaK 3aMCIICHUS
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(rayloreHUpOBaHKE) KaK CIIOCO0 MOJYyICHUS XUMUIECKUX CPEJICTB 3aIUTHI
pacTeHuil, pUCOCTUHCHNUS (THAPUPOBAHNE) KaK JIOKA3aTCILCTBO HEMPEICTHHOTO
xapakrepa 0en3ona. Peakuus ropenus. [Ipumenenne 6eH3omna.

13 | OGoOmenue u cucTeMaTu3aIys 3HAaHUH 10 TeMe «YTIIeBOJ0po . Pacuers 1
MaccoBOH Ui 00BEMHO IO BBIX0/1a IIPOIYKTa PEAKLUU OT TEOPETUUECKU
BO3MOJKHOTO.

14 | KontposbHas pabota Ne 1 o reme «YTIEBOAOPOIBD. 1
Pazgen IV. «Kucnopoaconepxaiiie opraHideckue COSIMHEHUS H UX TPUPOIHBIE HCTOYHHUKID) -
10 gacos

15 | Pabora nHan ommbkamu. Crimptel. Kiaccudukanus, HOMEHKIATypa, H30MEpHS 1

CHUPTOB. METaHOJI U 3TaHOJI KaK MPEACTaBUTEIH MPEAEIbHBIX 0JJHOATOMHBIX
cnupToB. XMMHUYECKHE CBOMCTBA (HA IPUMEPE METAHOJIA M 3TAHOJIA):
B3aMMOJICHCTBHE C HATPHEM KaK CIIOCO0 YCTAHOBJICHHS HATHYUS TUAPOKCOTPYIIIIHI,
peaxius ¢ raJoreHoBOJOPOJaMH KakK CIoco0 MOTy4eHUs pacTBOPUTEIIEH,
Jeruapartanus Kak crnoco0 NoydeHus! 3TujieHa. Peakuysi ropeHus: CoupThl Kak
TormBo. [Ipumenenune metanosa u 3taosna. U3non0run4ecKkoe 1eicTBUe
METaHOJIa ¥ 3TaHOJIa Ha OPraHU3M YeJloBeKa. DTUIJICHTJIMKOJIb U ININLEPUH KaK
MPEACTaBUTENH MPEIeTbHBIX MHOTOATOMHBIX CITUPTOB. KauecTBeHHas peakius Ha
MHOTOATOMHBIE CITUPTHI U €€ TPUMEHEHUE JJI PAClIO3HABAHUS TIUIEPUHA B
COCTaBe KOCMETHYECKHX CpeACTB. [IpakTnueckoe npuMeHeHHe STHIICHIJIMKOIS U
riuiepuna. JI.O. CBolicTBa OJTHOATOMHBIX U MHOTOQTOMHBIX CITUPTOB.

16 | ®enon. CrpoeHre MOJIEKYITBI eHoJa. B3anMHOE BIIMSIHEE aTOMOB B MOJICKYJIS 1
(dhenona. XuMu4YeCKrue CBOMCTBA: B3aUMOJICHCTBHE C HATPUEM, TUAPOKCHIOM
Hatpusi, opomom. [Ipumenenne denoa.

17 | Anpaerunpl. Metananb (popmanbaerun) u 3TaHab (aleTanbAeTH ) KakK 1
MIpeICTaBUTENHN MPeeIbHBIX alblAeruoB. KauecTBeHHbIE peakiy Ha
KapOOHWIBHYIO TPYITY (PEAKIUs «CEPEeOPSHOTO 3epKaiay, B3aUMOICHCTBHE C
ruapokcuaoM meau (I1) m ux mpumeHnenue st oOHapYKEHUS MPEACTbHBIX
aJIbJIETUI0B B IPOMBILIJIEHHBIX CTOUHBIX BOJIaX. TOKCUYHOCTD aJIbIECTUIOB.
[Ipumenenne Gpopmanpaeruaa u aneraipaeruaa. JI.O. Xumudeckue cBOHCTBA

aJIbJICTUJIOB.

18 | OGoO0meHnne u cucTeMaTh3alys 3HaHUH 0 crupTax, (heHoIax U KapOOHUIBHBIX 1
coeMHeHUX. Pemenue 3a1a4 u 1ernei npeBpamnieHuin.

19 | KapOoHOBBI€ KUCIOTHI. YKCYCHAsl KHCIIOTA KaK MpeACTaBUTENb PEIeIbHbBIX 1

OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XUMUYECKHE CBOMCTBA (Ha IpUMepe
YKCYCHOM KHCJIOTBI): PEaKUu C METallaMi, OCHOBHBIMU OKCUJAMH, OCHOBAaHUSIMU
Y COJISIMU KaK MOATBEPXkKJACHUE CXOJCTBA C HEOPraHUYECKUMU KuciaoTaMu. Peakius
3TepuUKaIMK KaK CI0co0 MoTydeHus cloxkHbIX 3¢upoB. [IpumeHenne ykcycHoi
kucnothl. [IpencraBienue o BhICIIUX KApOOHOBBIX KHCIOTAX.

OpnoocHoBHbIe KapOoHOBBIE KUCIOTHIL. JI.O. [lomyueHne ykcycHOM KHCIOTHI U
M3YYEHUE €€ CBOMCTB.

20 | Cnosxnble 3¢upsl U xupbl. CroxKHbIE 3(QUPHI KaK MPOTYKThl B3aUMOICHCTBHS 1
KapOOHOBBIX KUCIIOT cO cnupTaMu. [IpuMeHeHue cnoKHbIX 3pUPOB B MUIIEBON U
napproMepHON TPOMBINITICHHOCTH. JKUPBI Kak CIOXKHBIE d(DUPHI TTUIEPUHA U
BBICIHINX KapOOHOBBIX KHCIOT. PacTUTENbHBIE U KUBOTHBIE KUPBI, X COCTaB.
Pacro3naBaHue pacTUTENBHBIX KUPOB HA OCHOBAHUH UX HETPEAECTHLHOTO
xapakrepa. [I[pumenenue »xupoB. [ uapoan3 uim OMbUIEHHE KUPOB KakK CIIoco0
MIPOMBIIIIJIEHHOTO MOJIy4eHUS COJIeH BRICIINX KapOOHOBBIX KUCIOT. MbLI4 Kak
COJIM BBICIIUX KapOOHOBBIX KUCIOT. Motorue cBoiictBa mbiia. JI.O. ['uapomus

KUPOB.

21 | YruneBoapl. Knaccudukarus yriaeBoioB. HaxoxxeHue yrieBo10B B IPUPOJIE. 1
I'moko3a kak anpaerugocnupt. bpoxenue rimokossl. JI.O. I'maponauns yriieBoaos.

22 | Caxaposa. 'mapomms caxapossl. Kpaxman u niequnosno3a kak OHOJIOTHYECKHe 1

16




MoJMMEpPbl. XMMUYECKHUE CBOMCTBA KpaxMalia U LEJUII0I03bI (THIPOJIU3,
KaueCTBEHHAs peakius ¢ HOJIOM Ha KpaxMal M €€ TPUMEHEHHE Il OOHAPYKCHHUSI
Kpaxmasia B IpoayKTax nutanus). [lousaTie 06 HCKyCCTBEHHBIX BOJIOKHAX Ha
pUMepe aleTaTHOro BoJokHA. [Ipumenenne u Gronorndeckas pojb yriieBOJOB.

23

O06o06muienne u cuctemMaru3anus 3HaHul 1o Teme «Kuciaopoacoaepixkariue
OpraHMYecKue coeuHeHus». PacyeTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
IIPOJIyKTa peaKkluy, €CJIM OJJTHO U3 BELECTB JAHO B BUJE PacTBOpa C OIPEAECIICHHOM
MAacCOBOM J0JIEH paCTBOPEHHOTO BEILIECTBA.

24

KonTponshas padora Ne2 o teme «Kucnopoaconepikamune opraHu4ecKie
COCIMHCHUSD).

Pa3nes V. «A3zorcoaepkaline COETMHEHNS U UX HAX0XKAEHUE B )KUBOW IpUpoae» - 6

qaCcoB

25

PaGora wmang ommOkamu. Awmubbel. Knaccupukamuss amMuHOB TIO  THILY
YTJIEBOJIOPOJTHOTO paJuKaia M YHUCIYy aMUHOTPYINT B MOJIEKyJe. AMHHBI Kak
OpPraHWYECKWE OCHOBAHUS: pEAKIMU C BOJOH, KHCIOTaMU. AHWIMH Kak
MPEeACTaBUTENh apOMaTHUYeCKMX aMHuHOB. CTpoeHHE aHWIMHA. XHWMUYECKHUE
CBOMCTBA aHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OPOMHOW BOJIOM, OKHUCIICHUE.

1

26

AmuHOKHCTOTH M Oenkn. CocTaB M1 HOMEHKIIATypa. AMUHOKHCIIOTHI KaK
am¢oTepHble opraHuueckue coenuHenus. llentuanas cs3b. buosnornyeckoe
3HAYEHHE O-aMHHOKHCIIOT. O0acTH MPUMEHEHUSI aMHHOKHUCIIOT. benkn kak
npupoaHbie Ononoaumepsl. CocTaB M CTpoeHHE OeTKOB. XMMHUECKHE CBOICTBA
0enKOB: TUApoNu3, AeHarypanus. OOHapyxeHHe OelKOB MPU OMOIIU
KaueCTBEHHBIX (LIBETHBIX) peakuuil. [IpeBparenust OenKoB MUIU B OPraHu3Me.
buonornueckue pynxium 6enxos. JI.O. MccnenoBanue cBoMCTB O€NIKOB.

27

HyxnennoBbie kucnoTsl. PacueTsl 00beMHBIX OTHOIIIEHUH Ta30B TPH XUMUUYECKHUX
peaKIHsIX.

28

O06o0menre 1 cucTeMaTu3alys 3HaHU# Mo TeMe «A30TcoaepIKaIue
OpPraHUYECKUE COCTUHCHUS.

29

Wnentuduxarnus oprannuecknx coeauHeHuid. [Ipaktudeckas padora Ne 1 mo teme
«Pemmenune sKciepuMeHTAIBHBIX 3a/1a4 Ha Paclio3HaBaHWE OPTraHUYECKUX
BELIECTBY.

30

I'enernueckas cBA3b MCXKAY KlIaCCaMH OPraHu4CCKHUX COGI[I/IHGHI/II‘/'I.

Pa3j:[e.11 VI. «buojornyecku akTUBHBIE OPraHn4eCKUC COCAUHCHUA) - 2 Jaca

31

Xumus u 310poBse. JlekapcTBa, pepMeHTHI, BATAMUHBI, TOPMOHBI, MUHEpPaIbHbIE
BOJIbL. [Ipo6iembl, CBA3aHHbBIE C IPUMEHEHUEM JICKAPCTBEHHBIX MIPENapaToB.
Bpenanbie npuBbIYKY U PAKTOPBI, pa3pylLIAIOLIUe 3J0POBhE (KypeHue,
ynoTpebaeHne aJKoroisi, HAPKOMAHMUS).

32

PanumonansHoe nuranue. [Tumessle 1o06aBku. OCHOBEI ITUIIEBON XUMHUMU.

Pa3I[eJIV| l. «I/ICKYCCTBGHHLIG U CUHTCTHYCCKHUC ITOJITUMEPBI - 3 yaca

33

XuUMHS B TIOBCEAHEBHOM sku3HU. Motorue u ynuctsamme cpeacrpa. Cpeacra
O00pBOBI C OBITOBBIMH HACEKOMBIMH: PEIICIUICHTBI, HHCEKTUIIUIBI. CpeicTBa
JIUYHOW T'MTHUEHBI U KocMeTHKH. [IpaBuia 6e30macHOi pabOThI C €IKHMH,
TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMHU OBITOBON XMMHH.

Xumus B ctpoutenberse. Llement. beron. [Togbop onTuManbHBIX CTPOUTETHHBIX
MaTepuaIoB B IPAKTUYECKOMN AESITEIbHOCTH YEJIOBEKA.

34

HpOMC)Ky’TO‘-IHaH aTTcCTalmsl. KOHTpOJ'ILHaSI pa60Ta.

35

Pabora Hag ommbkamu. Ilpaktuueckas padora Ne 2 o Teme «Pacno3HaBanue
IJIACTMACC U BOJIOKOH». MITOroBo€ MoBTOpEHUE.
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11 kJjaace

Tema ypoka

K-Bo
JacoB

Pazgen 1. XuMus v :KU3Hb - 2 4.

BBoansiit unctpykrax no Th. Hayunble MmeTo/1bl NO3HAHUS B XUMHUU. ICTOUHUKH
xumudeckoit mapopmanuu. Ilouck naGopMauu o Ha3BaHUSM, UACHTU(UKATOpAM,

CTPYKTYpPHBIM (hOpMYyIIaMm.

MopenrpoBaHue XUMUYECKUX MIPOLIECCOB U SIBJICHUM, XUMHUYECKUI aHAJIM3 U CUHTE3
KaK METO/Ibl HAyYHOTO O3HAHUA.

Pasnen 2.Teoperuyeckue 0OCHOBbI XUMHMHU
Tema 1. CTrpoenue BemecTBa — 4 4.

CoBpeMeHHast MOJIENIb CTPOCHUS aToMa. DJIEKTPOHHAsI KOH(UTYpaIHsl aToMa.
OcHoBHOE U BO30YXIEHHbIE COCTOSIHUS aToMOoB. Kitaccudukanus XuMHYECKUX
3NIEMEHTOB (-, P-, d-3memMenTsl). OCOOCHHOCTH CTPOCHHSI SHEPTETUISCKUX YPOBHEH
aroMoB d-3neMeHTOB. BxoHas KoHTposibHAs paboTa.

[Tepuonnueckas cucrema xuMuueckux emMeHToB .M. MenneneeBa. @u3ndeckuil
cmbica [leprnoanueckoro 3akoHa J[.M1. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH
M3MEHEHHs CBOICTB 2JIEMEHTOB M UX COECAMHEHUI MO MepruoIaM U IpyInam.

DNEKTpOHHAs MPUPOIA XUMUYECKOM CBSI3U. DIEKTPOOTPULIATEIBHOCTh. Brbl
XMUMHYECKOH CBsI3U (KOBaJIEHTHAs, HOHHAs, METAJUTMUECKas, BOJIOPOIHAsS) U
MEXaHU3MBI e¢ 00pa30BaHMUs.

Kpucrannuueckue u amopdHbie BemecTBa. THITBI KPUCTATUIMYECKUX PELIETOK
(aTomMHas1, MOJIEKYJISIpHAs, MOHHAS, METAJUTMUECKasi). 3aBUCUMOCTh (PU3HUECKUX
CBOMCTB BeIIECTBA OT TUMA KPUCTATUIMUECKOHN pemieTku. [IpuanHbl MHOTOOOpa3us
BEIIECTB.

Tema 2.XumMHn4yeckue peakuum. — 9 4.

I'omorenHsie 1 I€TCPOrcHHBIC PCAKIIMH.

CKopOoCTh peakiliu, ee 3aBUCUMOCTh OT Pa3InYHbIX (DAKTOPOB: MIPUPO/IBI
pearupyroux BelecTB, KOHIEHTPAIMK pearupyroux BeIeCcTB, TeMIIepaTyphl,
TUIOUIA/IA PEAKIIMOHHOM MOBEPXHOCTH, HAJIMUUA KaTanu3aropa. Ponb karanu3aTtopos B
MIPUPOJIE ¥ MPOMBIIILIIEHHOM TPOU3BOJICTBE.

O6paTI/IMOCTB pCaKHHﬁ. XHUMHUECKOE PAaBHOBCCHUEC U €T0 CMCIICHUC I10/ HeﬁCTBHeM
Pa3JIMIHBIX q)aKTOpOB (KOHI_IGHTpaI_II/IH pearcHToB UM MPOAYKTOB PCAKIIUU, JABJICHUC,
TeMnepaTypa) JUIA CO3aHusA OIITUMAJIBHBIX y'CJ'IOBI/Iﬁ IIPOTCKAaHUSA XUMHYCCKUX
IIponeccoB.

10

JHucnepcHbie cuctembl. [loHaTre o komutonaax (3074, Tein).

11

HctunHable pacTBOpbl. Peakiuu B pacTBopax aekTpoanToB. pH pacTBopa kak
[I0KAa3aTeNb KUCIOTHOCTH CPEBI.

12

FI/I,[[pOJ'II/B cojiel. 3HaUCHHUE ruapojiiia B OHOJIOTUYECKHX 0OMEHHBIX nmponeccax.

13

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHEIC pCaKkiuu B NIpupoac, Mpon3BOACTBCHHBIX
nponeccax U )XU3HCACATCIbHOCTU OPraHU3MOB.

14

O0001IeHNE U CUCTEMATU3ALUA 3HAHUM 110 O0LIENH XUMUKA
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15 | KontponsHas padora Nel «OCHOBBI 00IIEH XUMUI. 1
Tema 3. BemecTBa 1 ux cBoiicrea — 16 4.
16 | OKuCIUTETbHO-BOCCTAHOBUTEIBHBIC CBOWCTBA MPOCTHIX BEIIECTB —METAJIJIOB INIaBHBIX H 1
MOOOYHBIX TOATPYIIN M HEMETAJLIOB.
17 | OKuCIHUTETHbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA ME/IH. 1
18 OKHCITUTENBHO-BOCCTAHOBUTENBHEIC CBOMCTBA JKEJIE30. 1
19 | OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BOJIOPO/IA. 1
20 OKHCITUTENBHO-BOCCTAHOBUTEIBHEIE CBOMCTBA KHUCJIOPOJA. 1
21 OKHCITUTENBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA TaJIOT€HOB. 1
22 | OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA CEPHI. 1
23 | OxucnuTenbHO-BOCCTAaHOBUTENIbHBIE CBOMCTBA a30Ta, hocdopa. 1
24 | OKHUCITUTEIILHO-BOCCTAHOBUTEIbHBIC CBOWCTBA YIIIepO/ia, KPEMHHUSL. 1
25 | Kopposust MeTaiioB: BUIbl KOPPO3UH, CIIOCOOBI 3AIUTHI METAJUIOB OT KOPPO3HH. 1
26 DJIeKTPONTU3 PaCTBOPOB M PACIUIaBOB. IIpuMeHEHHEe 3IIEKTPOIN3a B TPOMBIIIIEHHOCTH. 1
27 | O6oOmIeHre 1 cucTeMaTH3alMs 3HAHUI 110 TeMe «BelecTBa U UX CBOHCTBaY 1
28 |KontponsHas pabora No2 mo Teme «BerecTBa 1 X CBOWCTBaY. 1
29  |IIpaxruueckas padora Nel o teme «IloigydyeHue, coOMpaHne U pacio3HaBaHUE Ta30By. 1
30 |IIpakrtuueckas paGora Ne2 mo Teme «PelreHue sKCcIiepMMeHTaNbHBIX 3a1a49 «MeTalibl 1 1
HEMETaIUTBI»;
31 [Mpaktudeckas padora Ne3 o Teme « MeHTH(UKAIUS HEOPTAHHYECKUX COCAMHCHHID). 1
KauecTBeHHBIC peakI[ii HA HEOPTaHWMYECKUE BEMECTBA U HOHBI.
Tema 4. Xumus u cejibCKoe X0351iicTBO — 14.
32 |MuHepanbHbIC U Oprannueckue ynoopenus. Cpencrsa 3aliuThl pacTCHH. 1
Tema 5. Xumust u 3Hepreruxka — 1 4.
33 | [IpupoaHbie HCTOYHUKH YIIEBOAOPOJIOB. [IprpoaHbIii ¥ MOMyTHBINM HEPTIHOM rasel, ux | 1
cocTaB U ucrnonb3oBanue. CocraB HedTH U ee nepepadoTka. HedrenpoaykTsl.
OxkranoBoe uncio 6eH3nna. OxpaHa OKpyXKarolen cpepl mpu HedrenepepaboTke u
TPaHCIIOPTHUPOBKE HEPTEIPOAYKTOB. AJTBTEpHATHBHBIC HCTOUHUKH SHEPTUH.
Tema 6. Xumus u 3xosnorust — 1 4.
34 | Xumuueckoe 3arpsi3HEHHUE OKpYXKarolleil cpenbl u ero nocnenctsus. Oxpana 1

ruapocgepsl, MouBbl, arMochepbl, GIopsl U (hayHbl OT XUMUYECKOTO 3arpsS3HEHUS.
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